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SUMMARY
Introduction
Aberdeen is one of the largest neighbourhoods within the City of Kamloops and is home to
almost 11,000 people. Being situated near the southernmost border of the City, it is also the
closest urban area to the proposed Ajax mine. Given its geographic proximity, there is immense
concern and anxiety amongst the Aberdeen population regarding the Ajax proposal. A large
portion of this area lies within a 3.5 km radius of the proposed pit site. Many of the people in
Aberdeen have chosen to live here because of the clean air, tranquility and green spaces.
Given the potential significant adverse impacts on the neighbourhood, the Aberdeen
Neighbourhood Association (ANA) has convened the Ajax Review Sub‐committee. This sub‐
committee is composed of volunteers with a variety of professional backgrounds including,
economics, health, legal, mining, real estate, and planning. The objective of the Ajax Review
Sub‐committee was to critically review several chapters of the proponent’s application that
were of greatest concerns to residents of the Aberdeen Neighbourhood.
This report expresses the ANA’s greatest concerns, not just with the proposed project generally,
but with the lack of proper scientific study and analysis by the proponent to satisfy the
requirements for approval. Concerns have developed from, both, a detailed review and analysis
of the proponent’s application and supporting material, as well as reviewing reports of experts
retained by other groups, such as the City of Kamloops, Kamloops Physicians for a Healthy
Environment, Kamloops Moms for Clean Air and the Kamloops Area Preservation Association.
Our main areas of concern are as follows:
1) geologic and hydrologic changes and the potential for serious impact on soil stability and
infrastructure in the Aberdeen area;
2) substantial changes to air quality in Aberdeen;
3) changes to noise levels, particularly to outlying areas of the Aberdeen neighbourhood;
4) blasting and its impact on structures and residents in Aberdeen;
5) visual impacts;
6) changes to land and resource use;
7) the impacts that the above factors will have on Aberdeen property values;
8) tailings storage; and,
9) future monitoring and reporting of mine activities and conditions.
A brief summary of each of these key areas of concern are listed below. The more detailed
analysis of each topic is contained in the body of this report in the same order, and identified by
the same numbering, as the proponent’s application.
a
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In addition, the ANA Ajax Review Sub‐committee had several overarching concerns about the
proponent’s application, including:
The lack of a clear and transparent methodology in the studies. The consultants
preparing the application need to show their work.
The research undertaken has been impacted by the limitation of the scope and depth of
the work completed. This is particularly the case for slope stability (e.g., limited analysis
inside the Aberdeen area), air quality (e.g., omission of key elements such as mercury),
and property values.
The consultants preparing the application have not clearly articulated how they have
scoped their valued components nor shown a clear pathway to their “not significant”
conclusions. This needs to be much more transparent.
The consultants have not made an effort to include the real life situations that reflect
the area in which they are modelling. This should be incorporating real local conditions
on‐the‐ground.
There is an over reliance on after‐the‐fact mechanisms; that is, they state if impacts do
occur, they will strike a committee. This effectively shifts the risk onto residents and
does not constitute robust mitigation measures. For issues like property values it is well
known that the baseline studies must be in place prior to the initiation of the Project
and is a critical component of establishing the extent of the adverse effects.

1) Geologic changes and its impact on soil stability
The area around Aberdeen has as history of groundwater problems, soil instability and slides.
There is a network of fault lines in the area along which groundwater can move. People living in Ab‐
erdeen are concerned about what effects blasting and soil disturbances will have on the soil
stability and groundwater in the area. While the report addresses several of these issues, it is also
lacking in many different aspects. For example, in Section 3.2.2, there is no evidence that the soil
inspections described in Appendix 3‐E actually occurred. Furthermore, no “typical” soil
characteristics from the Ajax site were reported, and there are a number of errors which point to
questionable accuracy of soils reporting. The application clearly needs to show their work in
order to support their investigation and comments.
Some aspects of the baseline studies are also lacking. In Appendix B, the soil analysis
needs to include sites across the entire City. Without this, it will be hard to tell whether
the chemical make‐up of the soil eventually changes as a result of the mine. The report
does not address the relationship between faults and slides in the Aberdeen area. Soil
disturbances often lead to changes in groundwater flows which can be unpredictable. Also
left out is the effect blasting will have on bedrock and its subsequent effects on the fault
lines.

b
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2) Air Quality
The Air Quality assessment is a critical component in evaluating the Human Health and Risk
Assessment. The proponent concluded that air quality in Kamloops will not be affected by the
construction and operation of the mine. This is based on extensive CALMET and CALPUFF
computer modelling performed by the proponent’s consultants.
This conclusion has been uniformly criticized as being inaccurate by Health Canada, SLR
Consulting, Dr. D. Steyn's review for Moms for Clean Air and by Gate Post Risk Analysis review for
the Coalition of Concerned Citizens. The use of non‐proprietary software, improper calculation of
base case pollutant concentration, inadequate meteorological input data and utilizing a 90% level
of mitigation for the dust emission factors are just some of their concerns.
All of these reviews have recommended that the models be re‐run using more detailed
meteorological data (i.e Goose Lake and Pacific Way station). The models should be done again
using more realistic dust emission factor inputs where mitigation varies from 0‐70% (not 90%).
Ajax's models have predicted this project would produce 352 metric tons of PM2.5 during the
worst case year. Highland Valley produced 2,912 metric tons of PM2.5 in 2014 according to NPRI
data. Based on the real life data from Highland Valley and its size relative to the Ajax mine, one
would expect the Ajax mine to produce 3‐4 times what is stated in the assessment.
The final point is that these models have not been evaluated and compared to real life data for
particulates and meteorology. Can these models predict PM2.5 pollution and weather patterns in
the next few months? If these models perform poorly at predicting base case pollution levels
there will be no confidence in their predictions for the construction and operation phases. Based
on the range of concerns that have been expressed, ANA insists that the air quality assessment
work be redone focusing on incorporating:
Longer term weather data;
Real life comparisons;
Complete baseline PM2.5 data collected from a variety of sites; and,
PM2.5 predictions for 0%, 45%, and 90% mitigation scenarios.

3) Noise Effects
Many parts of the Aberdeen neighbourhood are bordered by wilderness areas and ranches which
offer residents a greater degree of quietude and exposure to natural surroundings. Many people
are attracted to this area specifically for its proximity to natural settings. It should be stressed that
the degree to which people value quietness and tranquility varies greatly. For people who value
these tranquil surroundings, any amount of unnatural noise can be highly disconcerting.
In contrast, the proponent’s noise assessment and conclusions are based on general guidelines
and do not take into account differences in perception and tolerance of noise. The consultant
needs to justify why one can apply typical guidelines to a situation which is anything but typical.
c
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The ANA also takes issue with the methodology used. In terms of baseline data, the ANA suggests
that there were deficiencies in the number and location of monitoring stations, resulting in
insufficient representation of the entire Aberdeen area.
Furthermore, in real terms, each sound monitor recorded data from only a few days out of a year
which does not reflect the true noise levels in the area. Nor does the data reflect the differences
in noise levels caused by seasonal and meteorological changes. While shorter monitoring periods
may suffice for remote/sparsely populated regions, this should not be suitable for urban areas.
The ANA also suggests that the methodology did not capture real time noise levels, as high and
low levels were averaged, and hourly/daily values were averaged to yield a single value. Tests
suggest that there are sustained periods of elevated noise where noise levels may exceed
recommended thresholds. This is not taken into account.
Given that the conclusions drawn are based on noise models, it is imperative that the parameters
chosen for the modelling are justified and reasonable. This is not the case here. The chosen
parameters for temperature and wind speed, for instance, are not reflective of the true
conditions in Aberdeen. Other topographic parameters appear to be not entirely correct as well.
On the whole, the choice of parameters appears to be subjective, too restrictive and does not
account for noise variations due to changes in meteorological conditions.

4) Vibration and Air Blast Overpressure
Ground vibration and air blast overpressure associated with blasting have great potential to cause
property damage, damage to health, and reduction in property values in the Aberdeen
neighbourhood given its close proximity to the proposed mining operation. As a result, the ANA
stresses the importance of having the proponent firmly establish the true effects this activity will
have on this neighbourhood.
While modelling may be the common method used in the industry to predict the results of
vibration and air blast overpressure effects, the absence of incorporating actual test results, as a
means of validating the predictions arrived at in this assessment, exposes the Aberdeen
neighbourhood to these significant and unnecessary risks. Notwithstanding that blast testing did
occur (albeit scaled down), the results were not used by the consultant, in its prediction
methodology, to validate its predictions.
Furthermore, the ANA strongly suggests that the consultant’s methodological approach to
modelling, both ground vibration and air blast overpressure, appears cursory. The consultant
provides no quantitative information as to how various “uncontrolled parameters” (general
surface terrain, overburden type and depth, ground structure and orientation, atmospheric
conditions and wind speed and direction) might affect the modelling results. Nor does the
consultant correlate these parameters with any specific soil, geological or meteorological
information derived from the study area (and particularly Aberdeen).
d
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There is no evident pathway to the proponent’s prediction results in this regard. In terms of
future blast design ‐ as proposed by the proponent to stay within the prescribed damage and
annoyance thresholds ‐ the ANA emphasizes that, regardless of any proposed mitigation, any
significant variation from blast designs have the potential to seriously affect the residents in
Aberdeen. Nevertheless, the ANA insists that the mitigation suggested herein is essential to
protect Aberdeen residents and their property.

5) Visual Impacts and Aesthetics
There are concerns about how views of the Project will impact future development of the City, in
particular those outlined in KAMPLAN. In addition, ANA feels that the visual intrusion of the mine
on the Jacko Lake area will be much greater than is represented in the 3D visibility profiles given
on the proponent’s website. Here the representations seem to be horizontally skewed so that the
vertical backdrop appears less severe than what it would actually be. Also, given the proximity of
Jacko Lake to the Project, a "Moderate" rating seriously downplays the mine's potential impact on
the visual quality of the area, and the proponent's rationale behind this low ranking has not been
provided.
There will be a 230 kV power line built to service the Project. The proponent needs to provide
maps delineating this feature and assess how it may impact human health and property values
given its proximity to the Aberdeen area.

6) Land and Resource Use
Of particular significance here is the role of Aberdeen outlined in KAMPLAN for the future
growth of the City over the next 20 years. There has been considerable time, money and public
input involved in adopting a strategy for the City’s future. Aberdeen plays a significant role in this
plan and is identified as one of the target areas for 48% of the City’s future expansion. Some
infrastructure has already been put in place to support much of this expansion. Additional
resources have been invested in planning and designing of this infrastructure. KAMPLAN
emphasizes that growth in the southwest sector of the City is critical to being able to
accommodate a larger future population.
While potential problems with land use are identified in the assessment, cumulative assessments
such as air quality, noise and vibration, groundwater quality have failed to assess and discuss future
development areas and as such it completely fails to adequately address the impacts the mine will
have on future growth and does not provide real mitigation measures needed to lessen the physical
and financial impacts on future residential land use and growth. It also appears that the
proponent fails to understand that for the City of Kamloops to accommodate a population of
120,000 over the next 20 years, lands identified in KAMPLAN and located within 1 kilometre of the
Project will be required to meet this growth. With this in mind, it seems highly implausible that the
Project’s impact on these plans are “not significant” as deemed by the assessment. While the
assessment cites the City of Daybreak, UT as a good example of how mines and towns can coexist, it
e
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fails to mention that this town was essentially built with funding from Rio Tinto, the owners of the
Kennecott mine. The ANA feels the proponent must provide real‐life examples to properly assess the
impacts. In addition, the proponent needs to address issues such as how taxpayers will be
compensated for the cost of altered growth plans and wasted infrastructure. Furthermore,
landowners may see their future land developments curtailed and compensation for these people
needs to be addressed as part of the financial mitigation measures.

7) Property Value Impacts
The ANA has found numerous flaws and deficiencies in InterGroup's property value assessment in
the Ajax application (section 7.5). Broadly, these fall into five categories: (i) failure to conduct a
robust baseline study that includes real examples of communities in close proximity to a mine, (ii)
failure to objectively examine potential impacts ,(iii) failure to properly include and disclose
appropriate data sources, (iv) failure to suggest proper mitigation measures, and (v) failure to
provide clear, objective conclusions.
Regarding (i), there is both confusion and lack of explanation in the choice of indicators. There are
significant deficiencies in the way baseline data is collected and referenced as well as significant
omissions. Without a clear and well‐motivated selection of indicators, the conclusions have no
firm grounding. As well, the application has completely ignored referencing directly comparable
situations of a mine operating in very close proximity to a community such as in Marlartic,
Quebec. Regarding (ii), there are several factors which could adversely impact property values,
e.g. increased dust, noise, ground instability, etc. In addressing these impacts, InterGroup
chooses to employ fairly weak and vaguely defined qualitative terms. This is inadequate given
that property value is an inherently quantitative concept. In the face of a large number of
residences (there are more than 7,000 homes in the LSA) and their close proximity to the
proposed mine (much of Aberdeen lies within a 3 km radius), the report utterly fails to recognize
the potentially huge cumulative impact to property values.
Regarding (iii), much of the baseline data collected seems to have no bearing on the relationship
between project impacts and property values. Furthermore, very few pertinent studies/articles
are cited and no data or testimonials from operating mines are included. Even more puzzling is
the choice of comparative examples which do not remotely resemble the Ajax project. There is
questionable selection of information and, in a number of instances, data which is either
improperly identified or not referenced.
Regarding (iv), InterGroup refers to mitigation measures in other sections of the application, e.g.
noise and vibration, dust control etc., but does not specifically address any mitigation measures
for property values. The assumption is that mitigation measures have adequately addressed
property values when in fact the mitigation sections make no specific linkage to how they have
addressed property values. There is also mention of “adaptive management” as playing a role in
resolving forthcoming issues but such after‐the‐fact measures do not really qualify as mitigation.
f
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In essence, no explicit mitigation strategies are proposed, and the readers are left to fill in the
blanks themselves.
Lastly, in regards to (v), InterGroup’s conclusions seem more speculative than objective.
Generally, the analysis in their report appears more designed to support a conclusion of and limit
exposure to liability. They conclude that areas in Knutsford and Aberdeen may experience
property value decreases due to real or perceived changes yet they later state that “none of these
effects are anticipated to be significant”. They also state that any impacts to property values will
be short‐term and “reversible”. On what scientific basis do they derive these conclusions? And
what financial mitigation will be offered to those that may be affected during the “short‐term” if
they are forced to sell when property values are down or are not reversible? A properly
formulated Property Value Protection Plan is required and would protection for residents and
provide proper financial mitigation for residents negatively impacted by the proponent’s Project.

8) Tailings Storage
In this section, the committee would like to see more analysis, disclosure, and monitoring. In
terms of more analysis, the ANA insists that the proponent do a sensitivity analysis to see what
happens in the event of a tailings thickener malfunction. We would also like to see other
alternatives considered for the tailings storage facility (TSF) outside of a 10 kilometre radius of the
mine site. In terms of disclosure, ANA insists that the proponent provide the grades for As and Hg by
rock type. This would include the overall grade for tailings.
A comparison for As and Hg grades in tailings samples should be presented both in acid rock
drainage (ARD) and metal leach (ML) tests. In terms of monitoring, ANA insists that the
proponent report the results of seeping and tailings slurry water quality tests to the public. In
addition, all copies of all permit applications including all supporting documentation should be
made available to the public, not just the Ministry of Energy and Mines (MEM).

9) Monitoring, Reporting, Complaint Resolution and Planning
In regards to the above, ANA would like to see a greater degree of transparency and detailed
planning than is currently being offered by the proponent. Of particular importance is monitoring
and disclosure. ANA insists that all data pertaining to water quality, dust, noise, blasting, etc. be
posted on a website where real‐time information can be freely accessed. Whenever air‐quality
and water‐quality levels are exceeded, including both ground water and surface water levels, the
ANA insists that the City of Kamloops and the general public be immediately informed. The over‐
arching concern is that some information may be withheld by the proponent or not publicly
disclosed.
The ANA would like to see notifications, reports, etc. issued to regulatory agencies made public.
This would include all complaints and grievances filed against the proponent. Given the number
of people living close to the mine, it is also important that socio‐economic monitoring function on
g
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multiple levels. It is not made sufficiently clear in the application what role the Community
Liaison Group (CLG) will play, nor does it seem effective enough to simply rely on such group as a
conduit for information and the resolution of problems. In short, more avenues of support are
needed here and more groups need to be involved.
From the application it appears that the proponent alone will decide which complaints are
“reasonable", something which is totally unacceptable to the ANA. What is needed here is a more
robust resolution process which involves both stakeholders and government agencies. In regards
to planning, the ANA is particularly interested in a more detailed evacuation plan for Jacko Lake.
Given that blasting will be a daily occurrence, what will the frequency of imposed restrictions to
anglers be, and how much time will be lost as a result? In the construction phase, how frequently
will the lake be monitored and what sort of mitigation measures and ``action triggers" will be in
place?
There needs to be a more detailed plan as to how dust suppression will be monitored, what
chemicals will be used and how they will be applied. The ANA would also like to see a more
detailed emergency response plan that would involve both the City of Kamloops and the ANA.

h
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DETAILED REVIEW
3.8 TAILING STORAGE AND TAILING MANAGEMENT
Tailings storage facilities are effectively long term landscape modifications which if not properly
designed and operated can fail during or after operations causing catastrophic consequences.
Depending on the geochemical properties of the tailings themselves and the materials used to
construct the embankments and buttresses, long term (perpetual in some cases) water
treatment of tailings pond supernatant or seepage may be required.
General Comments
The experience of New Gold, the old Afton site and Highland Valley confirm that a negative
water balance will occur at Ajax due to similar climatic conditions. The proponent will deposit
“less” free water into the TSF as they will thicken their tailings to 60% solids by weight as
compared to 35% solids by weight as is typical at most BC copper operations.
Thus water storage in the TSF would only occur if there was a prolonged period where the
tailings thickener was out of operation for an excessive period of time. The water balance
conducted by BGC did not consider this possibility. Several recently commissioned large scale
mines with thickened tailings have experienced long “learning curves” to achieve design
densities from their tailings thickener. (The mines which experienced this issue resulted in
reduced throughput as they had limited water available; that the proponent would not face this
restriction and would just take more water from Kamloops Lake).
It will be necessary that the proponent undertake a sensitivity analysis to prolonged tailing
thickener malfunction/lower density discharge from the thickener and the results of this exercise
be included in the water balance calculations and subsequent Factor of Safety Calculations and
Potential Failure Mode (PFMA) studies.
The proponent has not provided a “holistic” approach to the Alternatives Assessment. Instead
they have considered each of the elements separately (and coincidentally from different
consultants as well as different time frames). Specifically, the Knight Piesold (KP) Report dated
April 19th, 2013 only considered TSF sites within a 10 km radius from the processing plant. The
reason for a 10 kilometre radius is not given in the report.
The Best Available Technology Assessment report supports the proponent’s selection of
thickened tailings but ignores site selection completely. Stakeholder engagement in the TSF
location would have been preferable to consider the importance of Goose Lake and recreational
users of Goose Lake Road. Ideally the TSF is located as close to the mine/plant as possible but it
1
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is not unheard of to locate a TSF a considerable distance away (Galore Creek project has tailings
approximately 20 km away in a different watershed).
1) ANA insists that because of the urban nature of this potential mine location, other
alternatives outside a 10 kilometre radius be considered from a “holistic approach” to
encompass all environmental considerations of the TSF. Is there another alternative that
was within the same economic parameters originally proposed by the proponent? (The
current proposal offers a net $200 million NPV gain for the project due to lower capex and
opex. Are there other alternatives that are between a net NPV gain of $0‐200 million?)
After the Mt. Polley tailings failure, MEM adapted a number of recommendations from the
Independent Expert Engineering Investigation and Review Panel Report on Mount Polley Tailings
Storage Facility Breach (2015) which are applicable to KAM. One of the recommendations is for
an “Independent Tailing Review Board” (ITRB) to be appointed to provide advice on design,
construction, operation and closure.
The proponent needs to provide the name of the ITRB which has been appointed and
contributed to the design of the TSF, or at minimum, verify that this has been done. It is not
apparent in any of the Appendices associated with the TSF that an ITRB was appointed and
participated in any design discussions.
The TSF incorporates waste rock dumps as part the design embankments so ARD and ML are
discussed here.
The Acid Rock Drainage (ARD) and metal leaching (ML) studies to date are to a certain extent
corroborated by the observations from the old Afton pits and TSF. However, it is important
that ARD and ML studies continue and monitoring programs are in place to ensure that model
predictions are valid, especially since Appendix 3‐A indicates that a number of elements
around the old Afton pits exceed freshwater aquatic life guidelines (Page 8‐4 of Appendix 3‐
A).

2
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The recently filed Feasibility Study by KAM’s minority owner, Abacus Mining and Exploration on
SEDAR, indicates that the block model developed for the Ajax pit includes estimations of As and
Hg, (see section 13.4.3 and 13.4.4) and recovery estimates by rock type for both As and Hg.
Consequently, the concentration of As and Hg projected to be in the tailings is known by the
proponent.
2) ANA insists that the proponent provide the average grades for As and Hg by rock type and
overall grade of the tailings and present a comparison of the As and Hg grades used as
tailings samples for the ARD/ML testwork. The As and Hg grades of the tailings samples
that were used in the geochemical characterizations are not evident in the reports. Assay
techniques used for the determinations should also be provided to ensure accuracy and
detection limits are comparable. The proponent needs to show their work.

3

Aberdeen Neighbourhood Association Submission

3) ANA insists that the proponent report the results of the seepage and tailings slurry water
quality monitoring to the public and not only MEM.
Finally, since the proponent is proposing concurrent permitting with their EA application, it is
only appropriate that the permit applications and supporting data be included for review during
the EA review period. Effectively, the permit applications require more detailed information and
if there is an issue which has been glossed over by the proponent during the EA project
description; it will come to light during the permit application. Currently, mine permitting is an
“opaque” process and very little information is shared unless a group has been identified by
MEM as an interested party.
4) ANA insists the proponent supply copies of all permit applications and be provided with
supporting permit documentation to stay abreast of the proponent’s activities and
potential modifications to the project.
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7.5 PROPERTY VALUES
7.5.1 Rationale
Overall, the Project’s impact on residential property is complex and is the net change in several
factors/amenity values that contribute to determining individual property values. In
characterizing and defining these factors/amenity values, the InterGroup Consultants has done
a poor job in capturing all the factors or properly defining them. Key errors in the approach
include:
Firstly, one could argue that Property Value is not a VC, but an indicator of the net effect
of several VC’s on residential properties affected by the Project. As example, the report
admits as much when it says “Air Quality and Noise and Vibration, and could influence
property values over time” (page 7.5‐1). The statement is incorrect, in that the physical
changes do not “influence” property values, rather the change in property values is a
monetary measure of the physical change reported in the Air Quality, Noise and
Vibration, etc. While this may seem like a subtle difference, it leads the consultants into
a data description that focuses on property prices instead of those factors that drive the
change in price.
Nor do the consultants correctly present how property values respond to changes in
amenity values. That is, property values are forward looking in that expected future
changes are reflected in property values in advance of the actual change. The negative
effect on current (i.e. baseline) property values in the potentially impacted communities
is not investigated by the consultants.
Secondly, the definition of the Property Value VC is one‐dimensional in that it is
considered to be a monetary value (i.e. price of a piece of real estate), and consideration
is given to the various factors that influence the level and change in prices. It ignores the
material effect that a change in property value has on the wealth of property owners.
Particularly for a residential property owner, given that their home is typically the largest
component of a family’s wealth.
Thirdly, by focusing on the property price, the consultants fail to incorporate key
interactions that residents value in their property and will be reflected in residential
property values over time such as their quality of life and health factors that will be
impacted by the Project.
By not clearly articulating what is driving the concern among local residents with regard to
residential property, (i) the consultants fail to then conduct a robust baseline, (ii) objectively
examine potential impacts from the proposed project, and (iii) suggest proper mitigation
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measures to counter negative impacts. Overall, considering these initial mis‐steps, the analysis
conducted by InterGroup Consultants is inadequate.

7.5.2.1 Baseline Studies (Data Sources)
The property value section identifies several data sources that were used including:
City of Kamloops;
Thompson‐Nicola District;
Developers;
Local realtors; and
Property owners.
An important part of preparing a science based assessment is to clearly identify and document
all the data sources used to support the conclusions made. An independent reviewer should
have a full opportunity to review the data sources in order to assess the methodology and
approach. This is not the case in for the property value section, specifically:
In the assessment of property values (section 7.5) none of the personal communications
are identified. In other environmental assessments all personal communications are
clearly referenced and compiled at the end of the chapter. In addition, the referencing
typically includes when people were contacted, who they represented and how they
were contacted (For example, see BC Hydro’s Site C application). Specific facts attributed
to these individuals are clearly documented in these reports as this is standard scientific
practice when introducing facts to an assessment study.
Among the personal communications not identified in this report are local realtors,
developers, focus group participants or property owners. The lack of transparency in the
non‐disclosure of contacts interviewed raises several questions:
o How were they chosen and by whom?
o Do the local realtors interviewed possess the expertise to assess impacts to
property values in the case of an open‐pit mine?
o Additionally, given the divisive nature of this project, are these people immune
from bias?
o Does this represent a scientific approach?
When discussing data sources, the report highlights the TNRD and City of Kamloops and
states:
o “Primary sources included interviews, focus groups, and workshops with
individuals who expressed concerns regarding potential property value effects,
as well as individuals who have knowledge regarding the local housing market
and the factors that influence it. These interviews, workshops, and focus groups
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took place at various times from 2011 through 2014. Key contributors.. (TNRD
and City of Kamloops)”(page 7.5‐3).
Three references to the City of Kamloops and InterGroup Consultants 2012 are identified
as a source in discussions on potential effects on property values under the section
7.5.4.2 (Effects on Property Values); however, this reference is not included in the
reference section of the report.
In addition, as the City of Kamloops and InterGroup Consultants research appears to be
original research and done as a stand‐alone report in an effort to support their findings,
this complete report should have been included in the appendix as supporting
documentation that can be reviewed by the public, just as the Canada Input‐Output
modelling was disclosed (see page 7.5‐24).
Reference to the TNRD, 2011 is not disclosed in the list of references.
5) ANA insists that all personal communications, references and supporting research be
produced in a transparent and concise manner. The consultant needs to show their work.

7.5.2.1 Baseline Studies (Residential Property)
The consultants have not selected and scoped in indicators that would create a representative
baseline of residential properties in the LSA or RSA. In addition, there is no attempt to provide a
temporal overview of the changes taking place both within the LSA and RSA. Overall, it is
common practice to set the magnitude and scale of the area that is being examined in any
analysis – this has not been done in this assessment.
Indicators from Statistics Canada, BC Assessment, and City of Kamloops all exist to represent the
LSA and the RSA for property values. In addition, temporal data for only two quarters has been
used for residential property values. This does not provide accurate or detailed enough insights
into what has been happening to residential property in the LSA. For example, a longer period of
reference would have revealed that between 1996 and 2007 construction in Aberdeen alone had
represented 42% of all new housing units in the City (TRUE Consulting Group. 2008). This is
compared to the 11.3% for Aberdeen in sales for the Kamloops Division (which includes the City
and surrounding areas) in the first half of 2015.
Furthermore, the baseline only focused on sales and price range of the sales. It is not very
illuminating and provides no understanding as to what property characteristics or
neighbourhood amenities may contribute positively or negatively to property values in
Kamloops, neither generally nor in the potentially affected neighborhoods. For example, there
is no indication of what the market values of residential properties are near industrial
operations versus those of comparable properties near more neutral settings.
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The confusion on indicator selection becomes more apparent when property value data in
Appendix 7.1‐A is reviewed. In the property values section 2.4.1.1 (home ownership) there is a
discussion of home sales between 2000 and 2011, house prices in Aberdeen between 2011 and
2012, and rental housing for Kamloops, Kelowna and Nanaimo from 2012 – 2014 and April
2014. The indicators presented there have no bearing on the property value discussion in the
section 7.5 (property values). It seems to be a random collection of numbers that looks more
like filler than useful data for the assessment. In addition, there is no mention of this “baseline”
data in section 7.5 which raises the question. “What is it for?
The lack of consistency in indicators used and the abbreviated temporal period illustrated in the
Characterization of Property Values Baseline Condition (7.5.2.3 Baseline Studies) highlights the
omission of an indicator scoping process. Indicators used should be properly identified and
explained as this has become the standard in other environmental processes undertaken in
British Columbia. This is done to ensure that the reader is provided with the details on why the
indicator is selected (key aspect), the specifics of the indicators used (key indicators), and the
rationale for the selection of the key indicators. The lack of this component in the property value
section makes it impossible to understand why indictors are being used to represent the
property value section and why different indicators are being selected for residential property,
industrial lands, and agriculture property.
Overall, the lack of a robust and coherent indicator selection process impairs the grounding of
the remaining property value section as the indicators selected do not support the
determinations and conclusions in any fashion. Property value is an inherently quantitative
concept and a clear and concise linkage between baseline data and the assessment is critical.
Finally, the baseline research needs to answer the question as to whether speculation of the
Project going ahead has already impacted property values. Market prices often adjust in
anticipation of an expected change rather than simultaneously with or in response to the actual
change. It starts with existing owners selling sooner and accepting a lower price (because there
are more houses on the market than there would have been). A cross sectional comparison of
property values would address this consideration.
6) ANA insists that baseline indicators be properly scoped and identified that support a
robust and transparent analysis.

7.5.3.2 Temporal Boundaries
The Temporal Boundaries for this “VC” are errantly specified. It shows the lack of understanding
of how the Project’s physical presence may impact property values. It also fails to recognize how
property values (i.e. real estate markets) work. The proposed temporal boundary is stated as:
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“Potential Project effects on Property Values are expected to be primarily
associated with the Construction and Operations phases of the Project, although
potential effects during Decommissioning and Closure will also be considered.”
(pg. 7.5‐13)
In reality, the impact on property values will occur as the certainty of the Project proceeding
increases, with the granting of the EA certificate, the company’s public decision to proceed with
the mine development, etc. Pre‐construction should be included in the temporal boundary. The
statements made in the report appear to have been made without an underlying understanding
of the behaviour of LSA residents.

7.5.3.3 Administrative Boundaries
Under administrative boundaries InterGroup Consultants state:
“Data sets used for baseline information on property values and trends in property values may
not have consistent spatial boundaries.
The Canada Mortgage and Housing Corporation uses census divisions and subdivisions
for reporting. For Kamloops, it uses the Kamloops Census Agglomeration, which includes
Chase, Kamloops, Kamloops 1 IR, Logan Lake, Sahhaltkum 4 IR, Sun Peaks Mountain,
Thompson‐Nicola J (Copper Desert Country), Thompson‐Nicola P (Rivers and the Peaks),
and Whispering Pines 4 IR (Statistics Canada 2013).
Statistics published by the Kamloops District Real Estate Association do not distinguish
between Upper and Lower Sahali and report statistics for Sahali.”
The discussion of administrative boundaries presented by InterGroup Consultants is not correct
and gives a misleading representation of the data that is available. Specific concerns include:
Working with the local real estate community, it is possible to get data on specific sales
for specific addresses in the City. It is possible to build data based on location, sales, and
assessed values using local information. The Canada Mortgage and Housing
Corporation is not the only source of data for housing information. Detailed data on the
LSA including Upper Sahali was easily obtained from the Kamloops and District Real
Estate Board – just as it can be done on specific geographies from Real Estate Boards
across BC; however, the consultants have failed to use these standard data sources.
The reference to Statistics Canada 2013 is not included in the list of references located at
the end of the property value section and does not appear to be appropriate to the
discussion; however, if the issue is Statistics Canada data on housing, then special data
runs are possible on any collection of enumeration areas and this is done regularly for
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other projects (the City of Kamloops posts Statistics Canada census and National
Household data on their website by neighbourhood as do most City’s in Canada).
While InterGroup claimed they could not break out Upper and Lower Sahali, data can
readily be obtained for the area – again the problem is understanding the appropriate
methodology. For example, working with the appropriate data base it was readily
determined that in 2015, 35 homes were sold in Upper Sahali with an average sale price
of $449,860 after being on the market for an average of 45 days (Kamloops and District
Real Estate Board. 2016).
Finally, this is really a discussion about indicators and should have been introduced as
such. As mentioned above (Section 7.5.3.3), in the environmental process it is standard
practice to provide details on why the indicator is selected (key aspect), the indicators
used (key indicators), and the rationale for the selection of the key indicators. In the
property value section, InterGroup’s only effort was to mention that the data they had
selected did not fit or was not representative. No discussion was included as to why this
data was even selected, or for what purpose its inclusion was.
Overall, this section appears to highlight the unfamiliarity the consultants have with the data
sources used in undertaking real estate assessments. In addition, there is concern that the
consultants devoted minimal time and consideration in developing baseline data. This is
unacceptable for an assessment of a large urban residential neighbourhood; the LSA has an
assessed residential property value of approximately $2.8 billion within a City with
approximately $10.5 billion in assessed residential property (Landcor. 2016).

7.5.3.4

Technical Boundaries

In the technical boundaries section, InterGroup states:
“Technical boundaries are identified in connection with the diversity of factors affecting

property values, many of which are outside the influence of the Project. This makes it
difficult to predict future changes to property values, especially in connection with
specific Project‐related effects. In addition, there are minimal centralized reporting
mechanisms for various types of property, which creates difficulties in presenting
assessing effects of residential, agricultural, commercial, and industrial properties in the
LSA and RSA.”
Limits to the technical boundaries appear to be the rationale behind why there is effectively no
science based assessment in the property values section, specifically:
The focus of the assessment was to have been on the effects of the project; however,
they state “..diversity of factors affecting the property values, many of which are outside
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the influence of the Project”, is a statement of the interaction that is already in play with
local property values. In a proper assessment this would have been considered as part of
the baseline studies, where changes anticipated by the Project being the focus of the
property value assessment.
Data does exist as mentioned above. The statement that “..there are minimal
centralized reporting centralized mechanisms for various types of property (particularly
residential)” is incorrect.
The lack of understanding of the data sources available for assessing property values, the level
of geographies that can be obtained, raises questions as to the level of experience InterGroups
Consultants have in undertaking property valuation assignments.
Reiterating, without an understanding of the indicators selected for property values VC it is
challenging for the reader to understand why they chose the data they did or why they are
drawing the conclusions they are in this section. This section reads as if it might be a discussion
of confidence and probability as opposed to boundaries.

7.5.4.1 Identifying Potential Effects on Property Values
As is common with environmental assessments in BC, this section should have included a
discussion of the current surrounding land uses and the proposed changes. This would provide
the context for which the property value assessment would be taking place. In particular, it
should have been set in the context of what the LSA neighbourhoods currently enjoy without the
project. For example, much of Aberdeen, Pineview and Upper Sahali are bordered by green
spaces, with numerous linear parks and walkways that create a park‐like setting in the area. It
would be against this environment that the introduction of the proposed mine operation would
be assessed and then from here the mitigation applied.
Table 7.5‐3 highlights the influences on property values but omits several adverse effects that
have been identified during the environmental assessment process for property values including:
night time sky light over neighbourhoods;
night time neighbourhood noise;
variation of noise levels;
impacts associated with the new 230kV transmission lines;
slope stability impacts and the potential for structural damage to property;
increase in neighbourhood fog events;
psycho‐social factors on residents’ health and quality of life;
increased stress on pets from noise and vibration activity;
visual impact of dust storms (in addition to dust impacts on air quality); and,
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risk of catastrophic failure associated with a project uphill and close proximity.
In addition, InterGroup Consultants made no attempt to address the interaction of multiple
adverse effects on residential property values which occur simultaneously, effectively ignoring
the cumulative effect of the project.
These topics have been communicated in the scoping during this environmental assessment
process. Specifically the City of Kamloops letter of July 11, 2011 raised several specific concerns
associated with residential property values including:
1 b) What are the levels of dust going to be on existing and proposed
neighbourhoods? We would like to know specifically how much additional dust is
going to fall in the surrounding neighbourhoods (Aberdeen, Upper Sahali, Pineview
Valley, Dufferin and Knutsford)…?
2 a) What will be the impact of 24-hour operations on the surrounding
neighbourhoods (existing and proposed) with respect to mine lighting?
2 c) What will be the impact of the shadowing from the tailing and waste rock
piles?
3a) What level of noise will be heard by the neighbouring residents during…
C Southwest Sector: v) In order to help us determine what impact the proposed dewatering activities will have on our Aberdeen neighbourhood…..
D. Impact on Future Planning i) will impacts from the mine (further to questions above
related to light, noise, dust, vibrations, etc.) make the Aberdeen, Pineview Valley
and Dufferin neighbourhoods less desirable places to live? (City of Kamloops. 2011)

In addition, there were more than 32 public comments submitted during the development of the
AIR mentioning concerns about impacts to property values.
Overall, InterGroup chose to ignore several adverse effects and the interaction between multiple
adverse conditions. The BCEAO had a responsibility to see that these factors which had been
clearly communicated in the process and which were included in the AIR were clearly and
concisely addressed by appropriate scientific research and supporting studies. ANA has
concerns with these omissions in the application that were clearly outlined as expected areas of
study within the AIR.

7.5.4.1 Identifying Potential Effects on Property Values (Table 7.5.4)
In table 7.5‐4 InterGroup Consultants introduce the potential effects on property values. In their
description of the rankings of “H”, “M”, “L”, there is only a vague definition of “M” (potential
moderate interaction). There is no definition of any type for “L” and “H” nor any description of
what this means or if there are different meanings for different types of property (residential,
agriculture lands).
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How are the determinations of H, M, L being made and assigned and what is the difference
between H and M when both are being carried forward? Without the proper methodological
explanation, it is impossible to determine how the decisions are being made – it is critical in this
section that the methodology be transparent and concisely presented for the reader.
Furthermore table7.5.4 corresponds to the physical impact of the various activities, not the
potential effect on Property Values. It is probably impossible to complete a table like this for
Property Value as a VC, which further suggests it is either mis‐specified as a VC in the
methodology, or the analyst has adopted a mistaken analytical approach.

7.5.4.2 Effects on Property Values
The following lists concerns with the manner in which impacts to property values are assessed:
There are hundreds of studies and papers concerning the impacts of environmental
externalities on property values. Why are so few studies mentioned in this assessment?
In particular, hedonic‐pricing estimation has been widely used by economists for the
last 40 years and is considered a robust method by many economists. Why do the
authors repeatedly dismiss it as “not conclusive” and therefore not relevant to this
assessment?
Three “other examples” of projects chosen to compare with the Ajax project are the
Keystone XL pipeline, the Deep Geological Repository (DGR), and the Northwest
Transmission Line. In the context of property value impacts, these projects are not mine
projects and do not serve as a good comparison to the Ajax project, which will serve as
one of the largest open pit mines in Canada. Why were three examples of unrelated
projects chosen and not others? Interestingly, the consultant chooses to ignore much
more relevant comparisons such as the impacts to house prices. One could choose
other more pertinent examples, e.g. Malarctic, PQ where prices have clearly been
negatively impacted by the presence of an open‐pit mine located immediately adjacent
to the community.
Based on the conclusions from the air‐quality, noise, vibration, and visual impact
portions of the application, the authors conclude that property values will not be
affected by these factors. Given the many unpredictable factors and the imperfect way
mines operate on a day‐to‐day basis, this is not realistic.
The study fails to point out that because of the large number of people living close to
the proposed mine (there are more than 11,000 people living in Aberdeen alone) a very
large cumulative impact on property values is highly likely.
Finally, no estimates are given for worst‐case scenarios.
Below are some excerpts from Section 7.5.4.2 in the application and some detailed comments.
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“Acknowledging the wide range of factors that can influence property values, the approach
taken to the assessment is qualitative …”

“This approach will allow the assessment to determine if property values can increase or
decrease as a result of potential project effects but it will not attempt to quantify potential
increases or decreases.”
One of the obvious drawbacks to this approach is that property value is an inherently
quantitative concept. To say to someone that the possible loss in property value to their home is
minor or moderate raises the natural question as to what these terms mean quantitatively. For
example, if moderate/minor means a 5% decrease in property value, for a house worth
$400,000, this translates into a $20,000 loss. The area closest to the project location, i.e. within
the LSA contains approximately 7,815 homes (Landcor, 2016). The application fails to recognize
that because of the large number of homes within the LSA, the potential for a significant
cumulative loss in property value is possible even when the impacts or risks are deemed small.
“The qualitative approach to this assessment was confirmed through discussion with individuals
knowledgeable about the real estate market in Kamloops; an examination of hedonic
modelling, which stakeholders enquired about through public engagement to date; and a
review of other regulatory filings. Considering these three sources of information, a qualitative
approach was determined to be most suitable in light of the multitude of external factors that
can influence property values. Hedonic modelling, while useful, does not necessarily produce
conclusive results, and a standard methodology within the EA framework is not available.”
People knowledgeable about the real estate market in Kamloops probably do not have the
expertise to gauge the degree to which a large open‐pit mine will impact housing prices. While
there are studies on housing markets in towns where mining is predominant in the local
economy, little or nothing is known in situations comparable with this project. The questions
that should be asking first are: Which people should we rely on? What information should we
refer to in order to obtain an accurate picture of the possible impacts to property values
stemming from the project? Should we rely on the judgement of focus groups and KPI’s
consisting of people who may already have strong opinions for or against this project?
“A focus group including Kamloops realtors and representatives from the municipal
government, demonstrated the interplay of factors affecting property values during a
discussion of Brocklehurst, a neighbourhood in Kamloops located on the north shore of the
Thompson River (City of Kamloops and Inter Group Consultants, 2012). The Domtar pulp mill is
located across the Thompson River from the neighbourhood and residents are sometimes

14

Aberdeen Neighbourhood Association Submission

affected by some of the nuisance factors from the mill, such as the odour. While participants in
the focus group thought that the pulp mill may have affected housing prices in the
neighbourhood, they acknowledged that other factors have also likely played a role, such as the
perception that the neighbourhood is working class; the inconvenient commute into downtown
Kamloops; and the noise from passing trains. Participants also stated that the neighbourhood
has benefits too, including the perception that it is family‐oriented. Additionally, the lower
prices on the north shore of Kamloops in general make buying a house there more attractive
(Ajax KPI Program, 2011‐2012)” (see page 7.5‐24)
The obvious question here is what does this paragraph add to the discussion? It simply says that
property values in Brocklehurst are likely influenced by a number of factors. This could be said
of any neighbourhood anywhere. Yes, there is a pulp mill nearby which makes the area less
attractive and probably it has a negative influence on property values. In fact, using the hedonic
method, it might be possible to estimate numerically to what degree house prices change as a
function of distance from the pulp mill. In contrast, this paragraph, if anything, seems to be
making the opposite case that one simply cannot estimate the effect of the pulp mill, even if it is
generally accepted that there is one.
“Hedonic estimation has been used in academic studies to examine the effects of industrial
sites on property values. Generally, hedonic estimation finds an adverse relationship between
property values and industrial sites but this method does not provide conclusive results”
It is true that out of the hundreds of academic papers using the hedonic method, most of the
estimates derived find an adverse relationship between property values and proximity to
industrial sites. Hedonic‐pricing allows an excepted approach to estimate this impact
quantitatively. To say that this method does not provide “conclusive” results is misleading.
Given the concern on the use of hedonic estimation an additional appendix has been created to
provide further detail on this topic (See Appendix B). It is important to remember that in the
context of this section of the report, all that is required is that the adverse impacts be
determined and this is likely why the consultant has decided to distract the reader with the
examples they have provided and the conclusions they make from them.

7.5.4.2 Effects on Property Values (Other Projects)
Under this heading, the authors cite three examples relating to the potential project effects on
property values. Curiously enough, among the hundreds of examples they could have chosen,
they chose the Keystone XL pipeline, the Northwest Transmission Line, and the Deep Geologic
Repository (DGR). None of these projects remotely resemble the Ajax project. However, they all
have one thing in common – none were deemed to have any significant impact on property
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values. So it appears that these projects were “cherry‐picked” to support a conclusion. The
question remains as to why studies from other mining projects were not cited. There are plenty
of studies involving quarries and their impacts on property values (see Appendix B). It would be
much more appropriate to use mine/quarry projects as examples given that they generate
similar adverse impacts. It is clear that the authors have made a conspicuous effort to avoid
discussing other mines or relevant examples.
As a side note, while the authors view the hedonic method as “inconclusive”, they are more than
willing to accept the conclusions of the Keystone XL report on property value impacts. On closer
inspection, one sees that the conclusions of this report were partly based on studies using the
hedonic method to determine the impact of gas pipelines on property values. See Fruits (2008),
Appendix B‐3.
The authors also left out some pertinent information regarding the DGR project. The location
of this project is right next to the Bruce Nuclear facility in Kincardine Ont. Given its location and
the fact that its function is to bury radioactive material 600 m underground, the additional
impacts to property values due to dust, noise, and visual esthetics would be minimal. The real
problem was the possibility of radioactive contamination. Interestingly, the proponent offered
a protection plan for property owners in this event. To quote the federal panel assessment:
“OPG acknowledged that property values could be affected should the project result in
contamination beyond the site boundaries and offered that the 2004 hosting agreement
between OPG and the Municipality of Kincardine provided a property value protection
plan to compensate values for such losses, subject to certain conditions.” (See
Appendix B‐2)

7.5.4.2 Effects on Property Values (Changes to Residential Property Values)
This is a collection of various project impacts (e.g. change in population, impacts on noise, air
quality vibration, etc.) whose effects may be related to changes in property values. Since there
is no baseline information specifying the relationship between Project impact changes and the
real estate market or property values, the effects assessment is little better than an opinion, not
the findings of objective analysis.
If baseline analysis found that there was no statistical difference in the property values of
comparable property with differences in air quality, vibration, scenic attributes, etc., then
greater confidence could be associated with the findings. It is acknowledged that the
perception of a negative effect could impact property values even if there is no “real” effect, but
the implication is that the effect would not be large. What is the basis for that conclusion?
Also, the effect on property values is seen as reversible and short term. It might be noted that
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“temporary” may mean a wealth loss to an initial owner that sells and a wealth gain to a
subsequent property owner. It would also be longer term if the prospect of the Project is
already depressing property values in nearby neighbourhoods.

7.5.4.3 Mitigation Measures for Property Values
In this section, the consulting team cites numerous other sections in the 18,000 page report but
does not specifically address mitigation for property values. The property value section needs to
clearly state those measures that will be used to mitigate the impacts on property values.
Leaving it up to the reader to search out and draw their own conclusions as to the linkage to the
property values section suggests that none exist or that the consulting team themselves are
unsure as to how the mitigation measures in other sections are linked to property values.
The list of other sections mentioned for mitigation includes:
Section 10.5, Noise and Vibration;
Section 8.3, Visual Impact/Aesthetic Features;
Section 8.4, Land and Resource Use (ranching mitigation);
Section 7.2, Labour Force, Employment, and Training
Section 6.10, Grasslands;
Section 11.6, Dust Control Plan
Section 11.7, Invasive Plant Management Plan;
Section 11.22, Noise Management Plan;
Section 11.26, Air Quality Monitoring Plan;
Section 11.28, Landscape Design and Restoration Plan;
Section 11.29, Wildlife and Vegetation Monitoring Plan; and
Section 11.30, Ranch Management Plan.
While each of these outlines the impacts on specific topic, none of these specifically address the
interaction between the impacts on residential property values and what is specifically being
proposed to actually mitigate these property value impacts. For example, in looking at section
10.5A (Noise and Vibration), there is no mention of property values at all. Furthermore, it was
not demonstrated that the professionals that InterGroup are deferring to for mitigation on
property value are qualified to make that type of assessment.
The cause and effect pathways being presented need to be complete and allow a clear and
transparent understanding of the linkages – this has not been done here. As appears to be a
common theme, in many of the sections in the application, the consultants “have failed to show
their work” and how will the mitigation and associated process actually protect property values.
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In addition, the references to property values risks appear to have been completely ignored in
assessing property values. For example from Page 6.2‐25 it is mentioned:

7) ANA insists that a complete description of how proposed mitigation measures will
specifically be used to protect property values be developed. The mitigation measures
must also be connected to expertise that is qualified to assess how the interactions will
interact with property values.

7.5.4.3 Mitigation Measures for Property Values (Additional Measures)
One of the key principals of the environmental process is to ensure that appropriate mitigation
has been applied so that there are no significant residual effects. InterGroup Consultants
proposes the forming a Community Liaison Group and that this will prevent property value
impacts:
“Before construction begins, KAM will develop and implement an engagement

mechanism through the Community Liaison Group. The engagement mechanism will
provide stakeholders with a formal means by which to contact KAM with concerns or
grievances.”
However, this raises several specific concerns, including:
Firstly, these mechanisms need to be clearly laid out during the environmental
assessment process as the mitigation approach will be an important part of the
determination of whether significant effects can be adequately addressed.
Secondly, as the consultants have identified, the perception of risk itself can adversely
impact property values, this further supports the importance of robust mitigation being
established in the environmental assessment process, as once the certificates are issued,
the certainty of risk will become concrete in the minds of homeowners and clear and
transparent mitigation will be a key factor in stabilizing property values.
Thirdly, the baseline assessment of individual residential properties (i.e., structural
assessments) will be critical in ensuring appropriate corrective measures can be taken in
addressing concerns and grievances.
Fourthly, in section 11.29.4, the overview, stakeholder participation, and mechanism for
communication and engagement is laid out for the Community Liaison Group. As
identified in Table 11.29‐2 there is no participation from residential property owners or
expertise that understands residential property issues. The participants are
predominately government agencies with the only reference to landowners and ranchers
with “interests in land use and water quality”. While section 11.29‐2 suggests others
may be added, it should be confirmed at the application stage as to what will work to
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represent the interests of residential property owners to ensure that the proponent,
government and property owners themselves have a satisfactory forum to establish the
necessary baseline and ensure appropriate monitoring at the time an environmental
assessment certificate is issued.
Finally, this mechanism as constructed is designed to defer assessment and investigation
of adverse impacts on residential property owners. This effectively creates a scenario in
which the residential property owners – particular those owners in Aberdeen will be
asked to take on the risk of the adverse impacts on property values. The literature is very
clear on the importance of pre‐project assessments for such adverse effects such as blast
damage (Mountain Watershed Association nd.).

7.5.5.1 Summary of Residual Effects
In the residual effects assessment the consultants make two statements on property values on
different neighbourhoods including:
“Property values in Pineview Valley and Upper Sahali (both in the LSA) are not expected
to be affected by the Project due to distance from the Project Site and the results of the
assessments on Air Quality (Section 10.1), Noise and Vibration (Section 10.5), and Visual
Impacts (Section 8.3).
Due to the degree of Project effects, it is anticipated that the rural residences closest to
the Project will be most affected, while residences in Knutsford and in Aberdeen may
also experience a decrease in residential property values due to real or perceived
changes in air quality, noise and vibration, and aesthetics.”
However, in Table 7.5‐8 all residential properties are presented as being impacted equally
despite the increased risk reported by the consultants for some areas over others. If Table 7.5‐8
had reflected their earlier conclusions, they would have evaluated those neighbourhoods they
identified as being impacted separately from those neighbourhoods that they identified as not
being impacted.
In addition, it is unclear how the probability of low impact was derived for residential properties
in Table 7.5‐8 as they clearly state on page 7.5‐38:
“Residential property values could decline for rural residences around the perimeter of
the Project Site, and possibly in Knutsford or Aberdeen, due to real or perceived
changes in air quality, noise and vibration, and visual impacts.”
There is no other description as to why or how they settle on the probability ranking given the
earlier discussion. Here the consultant clearly states that residential property values could
decline, with this statement clearly inconsistent with previous statements and conclusion that
follows in this section (Section 7.5.7) where InterGroup Consultants states:
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“The Project is anticipated to adversely interact with residential and agricultural
property values through changes in population, air quality, noise levels, vibration levels,
visual impacts, and grasslands vegetation. With the exception of population change,
these effects were all assessed separately in the Application EIS in sections 10.1 (Air
Quality), 10.5 (Noise and Vibration), 8.3 (Visual Impacts and Aesthetic Features), and
6.10 (Grasslands). Overall, none of these effects are anticipated to be significant.”
8) Given the consultants also acknowledge that they have a low confidence in their overall
assessment of property values, the mitigation approach to protect residential home
owners and ensure that an unacceptable risk is not transferred to them as a result of the
proposed project, ANA insists that:
That a consultant specializing in property assessments be engaged to prepare a
transparent and comprehensive assessment of impacts on residential properties
(See Issue Statement 32).
Given the significant value of residential property in the immediate vicinity of the
proposed project it will be critical to complete a comprehensive noise assessment
(See issue statement 28 and 33).
All homeowners within 5 kilometres, be offered a comprehensive structural
assessment by an independent third‐party qualified assessor to determine the
baseline status of each structure (See issue statement 41).
A comprehensive monitoring program be developed and administered by an
experienced third‐party professional whose role will be to assess and make
determinations when structural damages have been observed.
9) Given the magnitude of the residential property value at stake, ANA insists that a
comprehensive and complete assessment of slope stability in the Aberdeen area be
undertaken prior to certification of this project by an independent and experienced expert
As pointed out in the submission GatePost Risk Analysis and Habitat Health Impact Consulting
Corp. perception of risk due to the Project can adversely affect key factors in health such as
stress and mental health, while influencing well‐being (GatePost Risk Analysis and Habitat
Health Impact Consulting Corp.2016). These psycho‐social factors could easily create excess
supply of residential property in the LSA and constrained demand significantly impacting
property values. Therefore:
10) Given the impacts on a large urban population, ANA insists that a complete health
assessment be completed and determinations made on how this will impact the quality of
life and the associated livability and property values in the Aberdeen area.
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11) Given the risk to the Aberdeen neighbourhood is high, ANA insists that a committee be
established of local community groups and local government officials, and that this
committee be provided with direct staffing resources to communicate to the proponent
and government in a timely and informed manner. This committee will also be provided
access to real‐time monitoring data identified elsewhere in the ANA submission.
As pointed out in the Interior Health submission of March 3, 2016:
“Every airshed has a capacity. ... The generation of some additional PM2.5 is
unavoidable…Working group expertise indicates serious concerns around the
performance expectations related to dust and PM retention at the site. The 0.1 factor
presented in the application suggests that 90% of all emissions will be absorbed at the
operation site; this is seen as extremely optimistic and a performance level not likely to
be attained. … The proponent is unable to supply an example of a mine functioning to
this level, and is non‐committal on the specific operational procedure involved to
achieve such.”(Interior Health. 2016)
In addition, the Interior Health suggests that mitigation measures be implemented if conditions
are not met. This combined with delays in data made public and the tendency to have adequate
monitoring program at the initiation will likely subject the residents of Kamloops to a similar risk
scenario as residents in Malartic, Quebec which have seen 339 mine violations with minimal
provincial action to the point where residents are now exploring a class action lawsuit.
Overall, there has been no effort by the proponent to use the cautionary principals or zero harm
approach the proponent claims they will follow, instead shifting all risk for property value
impacts to residents. This is completely unacceptable. Therefore, it will be critical to create the
desired compensation programs to allow residents to move from the area without sustaining an
adverse financial impact on their residential property.
12) The ANA insists a residential compensation fund (Property Value Protection Plan) be
established at the beginning of the project to allow LSA residents to receive full market
value for their properties (ie., the anticipated market price of property without the
project) if they decide to move. Based on the uncertain financial structure of the
organization that will be operating the mine on behalf of KGMH Ajax, it would reasonable
to see the funding equivalent to 20% ($560 million) of total assessed residential property
value in the LSA be set aside at the start of the project. It will also be necessary that these
funds be administered by an independent third‐party. This fund would also provide
compensation for the actual move of the resident from the LSA.
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8.3

VISUAL IMPACT AND AESTHETIC FEATURES

8.3.4.2

Effects on Visual Impact/Aesthetic Features

The 230 kV power line running from the project is said to be visible from various locations within
the RSA, and Aberdeen in particular. A map showing the location of the proposed power line
has not been included in the report.
Electromagnetic radiation from high voltage power lines has been linked to adverse health
impacts in certain individuals. Will the proposed 230 kV power line be located close enough to
existing and proposed future residential development that this could be a concern?
Plate 8.3‐5b. “View of the Project site from Viewpoint 33 (Coal Hill) during the Operations Phase
(Year 15)” actually depicts what may be the expected view from a residential area as future
development has been proposed here. The report does not address this specific impact to
KAMPLAN and clearly understates the role perception does have when considering potential
impacts from the mine.
The view shown in Plate 8.3‐5b, and Plate 8.3‐6b. “View of the Project site from Viewpoint 35
(Jacko Lake Boat Launch) during the Operations Phase (Year 15)” both show very highly
modified viewscapes, yet the Hassell Matrix used has been worked backwards, i.e. the
“Moderate” impact has been seen as the desired outcome with the numbers conveniently
‘massaged’ to meet the desired outcome.
The 3D Visibility Profiles downloaded from the proponent’s website to Google Earth show a very
misleading representation of what may be viewed from various locations in the RSA. The
horizontal scale is so skewed that vertical representation is almost entirely overshadowed. For
example, standing at the foot of a tailings wall, looking ahead the only thing you would see
would be the wall. However, using the exaggerated horizontal scale in the profiles, it would
appear that this wall would comprise only a fraction of what you would actually see. Anglers on
Jacko Lake will understand this misrepresentation very clearly should the project proceed.
It is necessary to submit a map depicting the location of the proposed 230 kV power line to
clearly visualize the location of the power lines.
13) ANA insists that the proponent undertake the necessary studies to clearly demonstrate
that their transmission lines will not cause a human health risk to nearby residents.
14) The potential adverse impacts to property values of the proposed 230 kV power line needs
to be considered in the assessment.
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The 3D Visibility Profiles available for viewing on Google Earth have a highly skewed
horizontal profile that significantly downplays the visual effects the mine will have at certain
points within the RSA.
15) The views of the project site during the operations phase clearly indicate dramatically
altered landscapes; however, the consultants only consider them to be of Moderate
impact. The ANA does not see this work as being adequately completed to address this
issue and insists that this be revisited and that clear and transparent methodology be
used in the determination of this ranking.
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8.4

LAND AND RESOURCES USE

8.4.4.2

Effects on Land and Resource Use

The report states:
“The assessment of the potential effects of the Project concluded that effects for
noise and vibration (Section 10.5) and air quality (Section 10.1) are not anticipated
to be not significant following mitigation. There is some potential for local
perceptions of Project effects to be influenced in neighbourhoods near to the
Project (such as Aberdeen). KAM is committed continued dialogue with the City of
Kamloops and TNRD to address local concerns and interests.”

“…not anticipated to be not significant…” implies they WILL be significant. Once again
they pull the ‘perceptions’ card and trivialize its importance to local residents, yet at the
same time acknowledge the effects for noise, vibration and air quality will be significant
even after (so‐called) mitigation. As for “continued dialogue” this process needs to be
clearly laid out by the proponent during the environmental assessment process.

8.4.4.3

Mitigation for Land Use Planning
“KAM revised the Project configuration such that the majority of the Project
Footprint now lies south of the municipal City boundary and farther away from
the proposed City growth boundary neighbourhoods targeted for expansion (e.g.,
Aberdeen, Pineview Valley). The design of the stack TSF has also been changed
from a ‘dry’ facility to a conventional ‘wet’ TSF. This will reduce effects on
residences and mitigate concerns regarding dust and other nuisance factors
associated with a dry stack facility.”

The concern is not with what might have occurred, but with what is actually being proposed.
That the proponent changed its configuration and stack TSF does nothing to mitigate actual
adverse impacts from its current design. If this were true, one could argue that simply by
moving a proposed gravel pit from the north side of the street to the south side is mitigation if
you take into consideration its original proposed location. That an adjacent gravel pit still exists,
with all that this might entail, suddenly is seen as no longer being an issue because its original
impacts have been ‘mitigated’.
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8.4.5.3

Characterization of Residual Effects

“Characterization of residual effects is based primarily on review of secondary sources as
well as professional judgement.”
16) What does this mean exactly? Who are those involved in this very important review
process? A counter‐argument to their findings can easily be constructed and should hold
just as much weight considering that they can provide neither references nor
methodology. The ANA insists that the methodology and the process of characterizing the
determination of residual effects be presented in a transparent manner so that it can be
clearly and concisely followed and agreed upon by experts.
Table 8.4‐9 “Characterization of Residual Effects, Significance, Likelihood and Confidence on
Land and Resource Use” is an example of just how subjective this process is. KAMPLAN has
been adopted by the City for over 7 years, with very substantial investments in time, money,
and public input (not to mention the expense of the infrastructure already in place), with
future expansion clearly targeted for the Aberdeen area adjacent to the proposed Project
site. The Table does acknowledge the “Presence of Project may limit the ability of the City
of Kamloops and the TNRD to meet the objectives of various land use planning initiatives
related to population growth and residual development.”
However, despite all of the plans already in place by the City, the proponent has indicated that
the residual effects of the Project are expected to be “Short‐term”, “reversible”, and “Not
Significant”. The Report goes on to note that both the City and the TNRD “…will be able to
consider and revise planning objectives efficiently. The proponent expects and commits to
working with these agencies directly to support these processes if required.” What the
proponent is committing to is unclear, since there is no process in place for this to occur. Also,
they mention as a good example to follow, the Kennecott Mine (8.4‐26) and the community of
Daybreak.. That development was not paid for by the local municipality; the community was
built by Kennecott mine with backing from its London‐based parent company, Rio Tinto.
Perhaps the proponent is implying they would be willing to pay for future development adjacent
to their proposed project.
17) The ANA insists that the proponent provide real life baseline examples from other mines
within 1 kilometre of a residential development. Furthermore, a list of the residual effects
that can result as well as a comprehensive and clear mitigation plan to address the loss of
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these future development areas is required. The proponent should outline its commitment
to participating in funding any changes resulting from planning amendments.
18) In review of the assessment on land Use (residential), the proponent has failed to
understand the need for future development lands as outlined in KAMPLAN and the
Aberdeen Area Plan. They need to adequately assess the real (not just perceived) impacts
to these future development lands and they need to address the critical impacts that will
result on the City of Kamloops and its taxpayers. Carrying that forward, they have failed
to address mitigation, both physical and financial, in any meaningful way. The proponent
MUST provide a true and more in depth assessment of this VC and others that will have
impacts on future residential land uses. .
(See Page 8.4.27)

The highlighted area above clearly states that the proponent does not understand that for the
City of Kamloops to achieve a population growth to 120,000, lands identified in KAMPLAN and
located within 1 kilometre of the project ARE required to meet this growth. The failure to
understand this renders the assessment and all its conclusions are INVALID.
19) The above paragraph identifies the southwest sector as a desirable place for residential
use. Concerns about noise and vibration, view shed, property values and air quality are

26

Aberdeen Neighbourhood Association Submission

identified as concerns during Project consultation. In addition, there are concerns about
structural stability of a proposed water reservoir located on the south side of Coal Hill due
to vibration. NONE of the above concerns have been addressed in the proponent’s
assessment and for the most part, they have been ignored. The ANA insists that all these
stressors be properly studied for their future implications to land use within the City

To adequately assess impacts the proponent in Paragraph 2 states there are limited examples of
similarly sized mining operations in proximity to residential developments to draw upon for
comparison. One would have to ask why is that? Maybe because it is well known that mines in
close proximity to residential communities is not compatible, this, according to a recent article
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produced by Dr. Peter Tsigaris investigating 157 open pit mines around the world
(Tsigaris.2014). The article is attached for reference but sums up that the number of
towns/cities closest to open pit mines falls very fast as the population increases.
Timmins, Ontario is nearby an open pit mine but Timmins population of 43,000 is half the size of
Kamloops and the topography is very different from Kamloops. In the US there is one city similar
in size to Kamloops, West Jordan in Salt Lake County. The Bingham Canyon Mine (Kennecott
Mine) which is referenced above by the proponent is 16 kilometres from the City centre vs 7.5
kilometres from Kamloops City centre, and 1 kilometre from the future development lands. In
addition Salt Lake County which has similar topography and winter inversions like Kamloops, is
ranked one of the worst US counties in terms of particulate matter and air pollution. A handful
of cities, larger in population than Kamloops, are closest to open pit mines but are all located in
developing nations such as Brazil, Chile and Peru, but even there most are far away from the
cities. Then there is Malartic Quebec, population of 3449 in 2011, in very close proximity to an
open pit mine. This is a perfect example of the interactions between mining and a residential
community as the future development lands identified in KAMPLAN is estimated at 3900
residential units. (Tsigaris. 2014)
20) ANA insists that THE PROPONENT CAN and MUST include real life examples of both larger
and smaller sized communities, including Malartic Quebec, in determining the resulting
interactions of open pit mines in identifying the impacts to these future development
lands.
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The proponent’s tables above are INADEQUATE in their Characterization of Effects, Significance,
Likelihood and Confidence on Land and Resource Use as they have not used any real examples
to quantify their “assumptions” or provided a clear pathway to the determinations that leads no
effects.
On page 8.4 37 it states:
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Overall, the proponent has neglected to include any mitigation measures with regards to Land
Use Planning even though they have identified there will be three very direct impacts as a result
of the project including:
a) “potential” changes to the City of Kamloops and TNRD growth strategies;
b) changes to land use designations; and,
c) changes to the quality of land use activities.
21) By suggesting they have changed the mine design to mitigate negative effects is trivial
and does not take this issue seriously and does not address the real issues. Therefore ANA
insists that the proponent clearly address the following key questions including:
a) Where does the City grow to?
b) What is the cost to taxpayers to redirect development or drastically change
KAMPLAN (i.e. a new bridge across the Thompson River and upgrades to the
water/sanitary systems on the north shore)?
c) How are the taxpayers of Kamloops to be reimbursed for money already spent to
prepare for development in the southwest sector?
d) What monetary compensation will be provided to the landowners of these future
development lands when they cannot develop due to the negative effects from the
mine?
e) What bonding or reserve will be set aside to ensure the funds mentioned above are
available and accessible to the community and the landowners? (Tsigaris.2015)

30

Aberdeen Neighbourhood Association Submission

10.1 AIR QUALITY
Annual average PM2.5 air contamination in Kamloops has been above B.C. air quality guidelines
for the last five years. Highland Valley Copper is one of Canada's top industrial emitters of PM2.5
air pollution. Ajax computer modelling predicts no effects of the mine on air quality in the valley
bottom or Aberdeen. This conclusion is hard to comprehend when the proponent will be close in
scale of operation to Highland Valley.
Computer Modelling accuracy depends on good long term baseline weather data. Accuracy is
also highly dependent on input Emission Factors. That is, how much air pollution comes from
each aspect of mine operation such as trucks driving on mine roads or wind blowing on rock
waste piles. The proponent’s consultants used weather data from 2003, 2004, 2005 and 2003 in
detail to predict what will happen in 2022‐2026. They used Emission Factor inputs from US EPA
studies that have been criticised by the US Forest Service as inaccurate and out of date. They
also assumed 90% mitigation of PM2.5 production as in an ideal mine operation. That means
roads always watered to 4% and trucks operating at maximum efficiency etc.
The proponent’s computer models totally ignored water evaporation from the mine site and its
potential effects on fog, ice and winter inversions. The mine will consume massive amounts of
water so this could have significant effects on winter sunlight hours with more fog and air
particulates being converted to water droplets with increasing human health effects.
Pacific Way air monitoring station data has shown the air quality in Aberdeen is much better
than the valley bottom. That is one of the reasons people moved to this area in the first place.
Although the proponent admits that during the 3 year construction phase large dust particles
PM10 and above will deposit in Aberdeen and make it a much dustier environment. (Steyn.2016)
Also in the Gatepost Risk Analysis and Habitat Health Impact Consulting review it was stated:
“Some emissions and modeling parameters in the air quality assessment may be unduly
biased, specifically with regards to parameters that may underestimate the Project
contribution of dust and particulate matter (e.g. tailings beach area and associated
seasonal and mitigation assumptions). In order for the EIS to be defensible, these
parameters and assumptions must be realistic..” (Gatepost Risk Analysis and Habitat
Health Impact Consulting. 2016)
22) Overall this leads to several deficiencies in the air quality assessment and that will require
additional work including:
Ajax computer models need much more detailed and longer term weather data to
reliably predict dispersion of particulates into a valley bottom with frequent
temperature inversions.
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Ajax computer models need reliable Emission Factor inputs from standard
operating open pit copper mines such as Highland Valley.
Computer models must have real life data comparison to evaluate the accuracy of
their models.
23) ANA insists that there must be more complete baseline PM2.5 data collection from a
variety of sites around the Kamloops area so that it is known what has changed as the
mine goes into operation. To date there is only have long term data from the downtown
Federal building and a sparse 3 months of data from Pacific Way.
24) ANA insists that a real life test of the model be undertaken ‐ If their modelling is so
accurate it is reasonable for them to predict PM2.5 levels for Pacific Way and downtown
for the month of June 2016.

Environment Canada has pointed out that the dustfall estimates were based on 90% control
efficiency for dust from unpaved roads. This value is: (i) unreasonably high for the method
proposed; and (ii) unrealistic to be applied to all days of operation for entire life cycle of Project
(construction and operation cases). (Canadian Environmental Assessment Agency. 2016)
25) ANA insists that data be provided for PM2.5 predictions for 0%, 45% and 90% mitigation
scenarios. To reflect real life mine operations with equipment malfunction, strikes,
budget shortfalls, production deadlines, temporary shutdowns etc.
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10.5 NOISE AND VIBRATION
The proponent addressed the assessment of noise and vibration under Chapter 10 “Assessment
of Potential Health Effects”, and specifically under section 10.5. There is a Technical Data Report
prepared by consultant, Stantec Consulting Ltd., which is attached to the Application as
Appendix 10.5. Within Appendix 10.5, there are a number of appendices (A to E). Within
Appendix A of Appendix 10.5, there are 3 further Appendices (A to C). It appears that as one
drills down to the various appendices within the application, the material becomes more
technical, and is, to a large extent repetitive. This structure makes it difficult for public input,
because one constantly has to go back and forth between the Application and various
appendices, tables and figures, to obtain a sufficient grasp of the material and analyze its
content. The similar labeling of some appendices further detracts from this process.
ANA discusses these topics under separate headings, for ease of reference.

Noise
The proponent predicts, through their noise assessment, that “Project activities during
Construction and Operation will result in negligible to medium magnitudes of residual effects”
(with one exception), for their chosen receptor locations within the Noise Local Study Area (see
Figure 10.5‐1). Additionally, they predict that negligible to minor noise levels will be generated
for the majority of the Kamloops population (Application, p. 10.5‐76). The classification system,
for the magnitudes referred to, is described in the proponent’s Application at p. 10.5‐64, and the
breakdown for each receptor location is listed in Table 10.5‐17. The proponent concludes,
further, that “The noise effects may be perceptible by the population but changes in noise levels
are not expected to exceed noise limits established by BC OGC, Health Canada, and WHO”
(Application, p. 10.5‐74).
ANA takes issue, not only, with the methodology used by the proponent in arriving at the above
conclusions (and particularly some of the assumptions made for their noise modelling
predictions), but also with the general approach taken by the proponent in assessing how that
noise may affect the Aberdeen neighbourhood. The proponent’s approach is set out in the
Application at p. 10.5‐21. As a general statement, any noise assessment related to this proposed
project, must be put in context. The proposed project contemplates a very large open pit mining
operation that would be situated in close proximity to a City of 90,000 people and, specifically,
within a distance of less than three kilometres to one of its fastest growing neighbourhoods. A
number of areas of the Aberdeen neighbourhood border, either, wilderness lands or ranch lands
that produce mostly natural sound. Residents in these areas have purchased properties because
of this unique characteristic or feature, and their experience of living in the area reflects this
fact.

33

Aberdeen Neighbourhood Association Submission

Therefore, any noise emanating from an industrial operation of this size would have a
significant impact for those residents, because of the nature of that noise. It has the potential of
increasing the level of sound, in an otherwise quiet area, and interfering with residents’ ability
to enjoy the natural environment that they have become accustomed to. By contrast, concepts
of noise annoyance and tolerance would be entirely different in other residential areas where
this unique feature is not present. The technical data report (Appendix 10.5, pp. 5.2‐5.3)
suggests that, “In most rural acoustic environments, the ambient sound level is characterized
by natural sounds sources including wind and rain interacting with natural surfaces (e.g., wind
noise, vegetation rustling), stream and creek movement, and animal noises (e.g., from birds and
insects). These sources are somewhat variable down to the minute because of changing natural
forces. In developed area with more human activities (i.e. suburban area, business and
commercial districts), the acoustic environment may vary from one location to another during
different time periods.”
ANA submits that any study related to the effects of proposed project noise for residents in close
proximity of this proposed project must be considered in that light. Although it recognizes
proximity as a public concern, the proponent did not, in its approach, investigate how this
particular phenomenon might affect human health (including psychological heath) in this area,
in contradistinction to other scenarios. ANA emphasizes that most projects of this kind are not
proposed in areas that are significantly proximate to large living areas like that of Aberdeen.
Our specific concerns relating to the process of assessment are summarized in the following
points.
26) ANA’s first concern flows from the general statement above. The proponent sought to
compare the predictive results from its modelling scenarios with certain regulatory
guidelines and guidance that it suggests are applicable to these circumstances. These are
listed in the Application at p. 10.5‐3. However, the proponent does not sufficiently justify
how this guidelines/guidance is relevant or applicable to this proposed project. For
instance, The British Columbia Oil & Gas Commission Noise Control Best Practices
Guideline, 2009 states, in section 1.1, that it provides “requirements for noise control as
they apply to operations, production facilities and gas processing plants (“facilities”)
under the jurisdiction of the BC Oil and Gas Commission”. ANA suggests that the type of
noise that operations or production facilities of an oil and gas nature propagate, are quite
different than that of an open pit mine. In past assessments of mining operations, these
types of guidelines are used where the proposed mining operation is not next to
significantly populated areas.
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ANA is concerned that only 6 monitoring locations were chosen for determining baseline data
for sound levels (see Application, p. 10.5‐3; Table 10.5‐1; and Figure 10.5‐1). ANA suggests that
the 6 locations do not truly represent all of the areas within the Aberdeen neighbourhood that
potentially will be affected by noise emissions. In fact, the monitoring locations that apply to
Aberdeen (Locations 1, 2 and 6), which were chosen by the proponent, appear to be partially
clustered in a relatively small area, rather than spread along the Aberdeen boundary that would
be most exposed to project noise.
27) ANA insists that more monitoring stations are required to enable a comprehensive
representation of various residential locations which potentially would be affected by
project noise. Neither the proponent, nor the consultant, explain or rationalize why only 6
monitoring locations were considered sufficient to represent baseline sound levels,
especially when compared to the location and number of noise receptor locations used for
modelling. There are over 6 times the number of receptor locations than monitoring
locations, furthermore, receptor locations are not reflective of where baseline monitoring
occurred (see Technical Data Report, Figure 2‐1). Again, there is no justification for this in
the Application or Technical Data Report. ANA suggests that the proper baseline data has
not been determined for the receptor locations as a result of this anomaly. Increasing the
number of monitoring locations would provide more representative data, from which to
model project noise at the receptor locations.

ANA is apprehensive of the proponent’s choice of monitoring periods during which baseline
sound levels were collected. The proponent conducted sound monitoring in December 2012 (at
locations 1, 2 and 3) and June 2014 (locations 4, 5 and 6) (Appendix 10.5, Table 2‐3). However,
monitoring periods were relatively short, ranging from 5 to 8 days in length. After the results
were analyzed and certain sounds were isolated, even shorter durations of measurement were
ultimately used (see Appendix A of Appendix 10.5, section 4). Furthermore, the exclusion of this
data appears to be very subjective. For the 2012 period, there is no description of the noises that
were isolated from the monitoring period, even though this was provided for the 2014 period.
The data collected from 2012 is now over 3 years old and the data may no longer be reflective of
current sound levels as a result of further growth in the Aberdeen. Moreover, monitoring
periods reflect only 2 seasons, but not for the same monitoring location. In essence, each
monitoring location measured sound data, for a few days out of the year.
28) ANA submits that this is not consistent with monitoring conducted in other assessments of
proposed open pit mining operations (see for example, the Kitsault Mine Project
Assessment, December 2011, where the proposed mine was situate in a remote area).
While shorter monitoring periods may suffice for remote locations, where numerous
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studies have already been conducted, it is not appropriate for this proposed project. ANA
insists that the proponent satisfy the public that all efforts were made to obtain the most
reliable data. Longer monitoring periods would more properly reflect weather and
seasonal effects. After all, the consultant suggests that “Variability in seasonal and
meteorological conditions will affect the ambient sound level at all the measurement
locations” (Appendix A of Appendix 10.5, p. 5.2). Rather than providing a scientific basis
for the short monitoring periods, the consultant simply concludes, “Longer period
(monthly or annually) or a permanent monitoring program may provide a large statistical
sample; however, the week long program is considered sufficient for an evaluation of the
existing acoustic environment in most locations.” (Appendix A of Appendix 10.5, p. 5.3).
Surely, a longer period would better reflect the baseline sound levels when factors that
are variable, such as weather and seasons, are more effectively represented. In addition,
sound will be one of the key variables that impacts residential property values during the
project and therefore needs to be clearly reflected during the study phase
ANA is concerned that the methodology used for determining baseline sound levels from the
measured data, does not reflect real time noise levels at monitor locations. The consultant’s
approach of determining daytime and nighttime equivalent sound levels, effectively averages
the high and low levels recorded during the monitoring periods. First, the hourly results are
averaged to determine a daily value and then the daily values are again averaged to determine
a single value per monitoring station. This approach does not account for naturally occurring
highs and lows, that when combined with project noise, may breach permissible sound levels
(under the BC OGC guideline) or Heath Canada’s percentage change limits. Although the
proponent suggests that this is a commonly utilized method, it does not take into account the
effect the combined baseline noise and project noise will have on residents during periods where
those levels (either baseline or project or both) will be in the higher ranges. It is evident, from
the testing that was done, that there will be sustained periods where these levels will be
experienced.
29) ANA insists that a preferred approach would be one that uses a range of sound levels for
baseline and project noise. This would provide a better indicator of the impact on
residents within study area.
30) ANA has significant concerns regarding the method used by the proponent to determine
the effect of proposed project noise at the chosen noise receptor locations. Since the
proponent chose to model these effects rather than conduct live tests, it has an onus to
ensure that their methodology is sound. The modelling method is dealt with in Appendix
10.5, section 4.1.1. The noise modelling parameters and model settings are listed in Table
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4.1. The settings appear to be selected subjectively, since there is no discussion suggesting
that they were objectively based. In order for the proponent’s project sound level
predictions to be valid, the parameters used for modelling must also be valid. ANA
submits, however, that the methodology used to assess the impact of proposed project
noise does not properly reflect the parameters that affect noise propagation in the study
area. ANA insists that the proponent’s model parameters are far too restrictive and did
not account for varying meteorological conditions. For instance, factors such as
temperature and humidity are represented by single value settings rather than a range.
There is no explanation as to how or why these values were chosen.
Furthermore, ANA submits that parameter used for wind (0‐5 kph) does not reflect true
environmental conditions for a good part of the year. ANA suggests higher winds prevail.
Although, the proponent appears to have had some accessible meteorological data from its
monitoring stations (see Appendix A of Appendix 10.5, section 3.5 and Appendix C of Appendix A
of Appendix 10.5), the data presented in the Application is scant (5 days of data from 2 weather
stations), and hardly reflects the weather patterns for this area. In contrast to the June 2014
results reported, the consultant states that “Weather information during the December 2012
survey was obtained from the Pacific Way meteorological station operated by the City of
Kamloops that is situated close to monitoring Location 3. The data showed that the weather
varied considerably during the survey with periods of high winds and precipitation (snow and
rain) observed” (Appendix A of Appendix 10.5, p. 3.6). Despite this acknowledgement as to wind
variation during this monitoring period, the consultant chose a relatively low and stable wind
value as a modelling parameter overall. Without good meteorological data to support the
parameter settings chosen for modelling proposed project noise, the modelling results can
hardly be seen as reliable. The chosen parameter settings do not reflect the wide variation in
weather in the study area and, therefore, only provide a very restrictive forecast of how sound
will propagate from the proposed project.
31) ANA submits that wind direction and speed will be a very important factor in dispersing
project noise to the Aberdeen area. Further, the technical data report does not discuss
how noise propagation can be affected by varying meteorological conditions such as
temperature, inversions, and cloud cover (fog). ANA insists that these factors can
influence sound transmission.

Other factors influencing sound propagation are topography and surface characteristics. Table
4.1 lists values that are used by the consultant modelling parameters, but there is no
explanation or discussion as to how these were arrived at. The consultants must show their
work. There is some discussion of unique topographical features in the area that, in the
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consultant’s opinion, will provide some buffering effect. But any buffering from those features
are not present for most of the Aberdeen area. In fact, reference to topographical maps show
that areas to the west and south of the proposed mining site are higher in elevation than the
mining site and the Aberdeen area.
There is a gentle downward slope from the proposed site toward Aberdeen. Neither the
consultant, nor proponent, discuss how this feature will affect the direction that proposed
project noise will travel or whether the sound level from project noise will be enhanced because
of the higher elevation areas around the site in the west and south directions. Simply put, there
is no true correlation between these factors and their affect on noise propagation. There are
few treed areas from the proposed site toward Aberdeen that would serve to absorb sound, like
there might be in more northern remote areas of the province. ANA insists that this component
of noise report be redone to reflect the Aberdeen neighbourhood and the actual geographical
features that exist.
The modelling results are described in Appendix 10.5, section 5 and are illustrated in the various
contour maps within that section. For the operation phase, there are no values indicated for
sound levels in the area of the pit itself, in contrast to information which is typically provided by
similar proponents. Strangely, the sound levels represented by contour lines on the maps appear
low in comparison to other similar projects. Perhaps, this is due to the issues identified above. In
terms of cumulative sound levels (Table 5.4), the results do not make mathematical sense. The
consultant states: “The cumulative sound levels are determined by logarithmically adding the
predicted sound level (Table 5‐3) for Project operation (Year 2 and Years 4 and 8) to the BC OGC
prescribed ambient sound level (ASL) for the daytime and night time periods”. Using receptor
location 13 as an example, the technical data report indicates that daytime project noise at the
receptor is 31.0 dBA for year 2 of operation and 31.5 dBA for operation years 4 and 8. The
estimated baseline sound level for that same receptor is 51.0 dBA, yet the cumulative sound
level for daytime at the receptor was calculated to be 51.0 dBA (the same as the baseline data)
for year 2 and years 4 and 8.
32) ANA insists all work related to noise and vibration be completed in a transparent and
clear method.
Although the technical data report suggests that the cumulative predicted sound levels comply
with the BC OGC guideline regarding permissible sound levels (PSL) at all residential receptors
for modelled operational years, the proponent’s cumulative results (both day and night
equivalent levels) are, in most cases, less than 5 dBA less than the PSL. ANA makes two points
regarding these results. First, determining applicable PSL’s is a somewhat subjective exercise
that is based on choosing from categories. It’s not an exact science. Second, section 3.1 of the
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BC OGC guideline states: “It is suggested that a facility be designed with a suitable margin of
safety (for example, 5 dBA Leq below the PSL) to cover absolute worst‐case situations such as
possible low frequency noise and inability to mitigate noise measures to meet performance
levels”. Based on the model results, it appears this margin will not exactly be achieved, given the
proposed operational plan.
Moreover, this close margin between the predicted cumulative noise levels and the PSL must be
considered in context with the above‐listed shortcomings in the proponent’s noise assessment.
ANA submits that this consideration creates further doubt that the BC OGC guideline will be
complied with. In addition, the playfields at these schools and the neighbouring Highlands park
are popular with youth for organized and unorganized outdoor sporting activities, including
people walking their dogs (nowhere in the application is their mention of the impact on pets and
their sensitivity to noise).
33) ANA insists that this section be redone to reflect the actual urban setting that is being
impacted by noise and the various neighbourhood interactions that will be directly
impacted.
34) ANA has a special concern about the proponent’s exclusion of schools and day cares in
part of the consideration of noise assessment. In section 2.1.2 of Appendix 10.5, the
consultant included these categories as noise receptors for the assessment. However, in
section 5.1.3, the consultant excluded the category when comparing cumulative sound
levels with permitted sound levels simply because they are not classified as receptors
under the BC OGC guideline. ANA suggests that this is a surprisingly arbitrary approach to
assessing impact of project noise on those who are likely most vulnerable. Two
elementary schools (Pacific Way and Aberdeen Elementary) are well within the 3 km
offset of the proposed mine pit and therefore within the Local Study Area (see Figure 2‐2).
Children attend these schools for a significant period of time during the school week and
are subjected to the same cumulative sound levels as residents nearby. ANA insists that
the assessment include that schools and day cares be specifically incorporated.
The proponent does not discuss or evaluate what noise effect there will be from blasting
activity. Perhaps this is because the proponent focuses on noise assessment as a function of its
affect on health, rather than its potential affect on lifestyle. Noise annoyance and tolerance
levels are highly individualistic, and even accepting the proponent’s predictions that noise levels
will be below permissible levels relative to health affects, there is no assessment as to how
perceptible noise from the proposed projects will disturb people’s lifestyles or property values in
the Aberdeen area. The permissible sound levels established by the BC OGC guideline are based
on the aim of addressing indoor sound levels for residents near a faculty (see s. 1.2.1).
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The guideline, however, sets out PSLs for outdoor noise and assumes attenuation through walls
to decrease indoor sound levels. However, this does not take into account the affect on lifestyle
choices by residents who open windows and doors in warmer seasons, or who spend much of
their time outside their residence during those times, or have pets. For example, it is well known
locally that residents in Aberdeen typically do not have air conditioners, instead leaving their
doors and windows open and relying on the regular evening breezes to cool their residents
throughout the summer months.
35) ANA insists that the affect on Aberdeen resident’s health and life style be evaluated as
part of the proponents proposed project noise assessment.
36) Although the proponent proposes a Noise and Vibration Management Plan, that includes
noise monitoring program, ANA suggests that the program is not extensive enough to
properly monitor project noise in the Aberdeen neighbourhood. There is only one location
(18) that would come at all close to measuring noise effect in Aberdeen. Depending on
how noise actually propagates in this area, this monitor may not be an effective measure
for the majority of the noise that might be dispersed through the Aberdeen area. More
and closer monitor locations would provide better information about project noise. ANA
further insists that the proponent be required to make such monitoring results made
public. In addition, without adequate baseline it will be challenging to determine the
change in activity throughout the Aberdeen neighbourhood.

Vibration
In terms of potential for the construction and operation of the mine to cause vibration affects to
residences and other structures within the study area, the proponent focuses mostly on blasting
activities, since it concludes that other sources of vibration will be insignificant within short
distances from the activity. Although the technical data report provides very little information as
to how the vibration from other sources was arrived at, ANA’s comments will focus on blasting
issues.
The technical data report states that:
“Blast designs were developed to eliminate structural damage and reduce annoyance
effects from blast induced ground vibrations and air blast overpressure.
The results were compared to thresholds recommended in provincial, federal, and
international vibration guidelines.
The vibrations effects at all receptors are below the structural damage threshold and the
annoyance threshold (Appendix 10.5, p. 6.1)”
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In comparing the results with the guidelines that the proponent suggests are applicable (since
there are no regulations in British Columbia that serve to protect the public outside the area of
the mine boundary), the consultant used a structural damage threshold for residences of 10
mm/s and an annoyance threshold of 5 mm/s, in respect of vibration (Appendix 10.5, p. 3.9 and
p. 3.8, respectively). The air blast overpressure threshold used was 115 dBA (Appendix 10.5, p.
3.13).
The blasting results were based on a prediction method which the consultant suggests is
commonly used in the industry (Appendix 10‐5, p. 4.11). The results were not based on any
actual testing in this particular study area. ANA raises the following issues in relation to this:
ANA suggests that while the prediction method might serve as a useful tool in remote
areas the EAO should insist on some form of testing in this situation, where there is
much greater potential to cause, either, physical damage, or damage to health in a
nearby urban setting. We know from the technical data report that the proponent had
conducted one blast test, but it was not used for predicting ground vibration or air blast
overpressure in nearby communities (Appendix 10-5, Appendix D, p. 13). There is an
additional reason why ANA suggests testing is important. Although the proponent
focuses on structural damage and annoyance thresholds (that affect health), there is no
discussion regarding the levels at which ground vibration is detectible. ANA submits that
the perceptible level is important because it will reflect on the tolerance of residents
within the Aberdeen area, and ultimately on the value of their properties. Individuals
having varying tolerance to noise and vibration. Some will not tolerate perceptible
ground vibration or airblast over pressure (especially over time). This has the potential to
affect property values in Aberdeen. In a paper entitled, “Managing Social and
Environmental Issues Due to Blasting Operations” (Bhandari and Jain. Nd.) state that:

“Ground vibration is perceptible at between 0.2 mm/s and 0.5 mm/s depending on
the activities of the receiver at the time, whether indoors or outside, and the
frequency and duration of the vibration. Some people do become concerned when
ground vibration exceeds 3-5 mm/s” (p. 5).
In addition, the informational paper, entitled “Blasting”(Sustainable Aggregate.2016) , suggests
that:
“It is clear that compliance with the limits above will mean that structural
damage is very unlikely and, although cosmetic damage is possible, the
focus will be on the issue of disturbance. It has been reported that
complaints are likely to be received when vibrations reach 1.5-3mm/s and
that people are more concerned about a few high level vibration events
than a greater number of low vibrations
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Other reports suggest that complaints will start to occur with levels from
1.6-3mm/s during the day and 0.25-0.5mm/s at night and that the majority
of complainants are newcomers or the newly retired. Elsewhere, 6mm/s is
found by residents to be "unpleasant" and many complaints have been
received with levels less than 5mm/s.”
"Normal" Vibrations
“The low levels which give rise to complaints are often contrasted with the
levels which occur in dwellings as the result of the residents activities.(See
Sustainable Aggregates references) People cause and accept higher levels
of vibration by slamming doors and hammering, than are caused by
blasting, although the character and durations are different. Slamming a
door produces vibration of about 17mm/s and footfalls about 0.5mm/s. It
is suggested that footfalls below 1mm/s are imperceptible and barely
perceptible up to 5mm/s.
However, just taking the amplitude of the vibration into consideration
means that factors such as the frequency and duration are ignored. Ground
vibrations from blasting usually last longer and have lower frequencies
than the normal vibrations which occur in a house, and of course are less
common. These factors result in blast induced vibrations being considered
far more disturbing than other vibrations with possibly higher PPV values.
The apparent inconsistency of people sometimes complaining of vibration
levels below the threshold of perception may be due to the fact that most
measurements are made on the ground and not on the floors of buildings.
Resonance in buildings can amplify the vibration, particularly in timber
floors and rafters. The response of the building, and hence people's
perception, may be significantly different depending upon the type of
building. There is also the possibility that people may be complaining of
vibration or noise induced by air overpressure, as it certainly causes
vibration in buildings New instrumentation can analyse the vibration and
noise response of a building, enabling the cause to be clearly identified
and addressed. ”(Sustainable Aggregate.2016)
Common Limits
The effect of vibration on people is highly subjective, as one person may
tolerate high levels that would be unacceptable to someone else. It is
therefore difficult to offer advice on suitable levels of ground vibration
and overpressure because of the uncertainties in the understanding of the
response to them. Levels will have to take account of local conditions and
the nature of the workings. (p. 2) ”(Sustainable Aggregate.2016).
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Overall, this illustrates the uncertainty in terms of the effect of ground vibration on individuals,
however, even if we accept the proponents predictions on ground vibration levels (for the sake
of this discussion), its predictions show that all receptors will be able to perceive ground
vibration (according to the papers cited), and thus be susceptible to ANA’s concern.
37) Thus ANA insists that the proponent be directed to conduct testing to determine true
levels of ground vibration and airblast overpressure, so that these concerns can be further
addressed.
ANA submits that testing is particularly important in light of the cursory way in which the
consultant deals with “uncontrolled parameters” (general surface terrain, overburden type and
depth, ground structure and orientation, atmospheric conditions and wind speed and direction)
in its modelling (Appendix 10‐5, Appendix D, Table 2.3.1). In categorizing these parameters as
either “Insignificant” or “Moderately Significant” (terms which are not quantitatively defined),
the consultant makes no effort to explain how these vague categories might influence ground
vibration. Nor does the consultant correlate these categories with any related soil or geological
sampling specially conducted in the study area.
The EAO needs to insist on an explanation as to how these factors might influence ground
vibration levels at the residential receptors. Further, if the proponent is not able to rely on
specific sampling in establishing the effect of these parameters, the EAO should require that
such sampling be conducted and included in predicting ground vibration levels due to blasting.
Of significant concern, if these predictions are not accurate, is the risk that ground vibrations
will damage the nearby Kinder Morgan pipeline, and the resulting impact on the Aberdeen
neighbourhood should a rupture occur.
Even the consultant recognizes the importance of good seismic recording, but only after the mine
is operational. The consultant states:
“Linear regression is a powerful predictive analytical tool to predict the vibration
levels in the community, closer than where the measurements were taken, farther
away than where the measurements were taken, or anywhere in between, within
reasonable tolerances.
When the seismic measurements are taken carefully and the linear regression
analysis is done correctly, the predictions will be better than any computer
modelling, providing that the data is updated regularly and some of the earlier
data is discarded.” (Appendix 10.5, Appendix D, p. 40)
ANA submits this testing is essential to establish the reliability of the predictive modelling
results. In an impact assessment of blasting, conducted by Explotech Engineering Ltd. in April
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2007, relative to the proposed extension of the Miller Braeside Quarry in Ontario, the authors
state:
“Transmission and decay of vibrations and overpressure can be estimated by the
development of attenuation relations. these relations utilize empirical data relating
measured velocities at specific separation distances from the vibration source to predict
particle velocities at variable distances from the source. While the resultant prediction
equations are reliable, divergence of data occurs as result of a wide variety of variables,
most notably, site-specific geological conditions and blast geometry and design for
ground vibrations and local prevailing climatic conditions for overpressure (underlining
added)” (p. 12)
38) Apparently, the proponent did not conduct any seismic testing and the consultant was

unable able to rely on any seismic data (Appendix 10‐5, Appendix D, p. 13). ANA submits
that baseline vibration levels are important in predicting cumulative effects on the
community and need to be included in the assessment, even though the consultant states:
“Baseline ground vibration level at all receptors is not quantified. Vibration level is
typically assessed for the event (i.e. blasting) without the consideration of a baseline
level. The vibration assessment is based on comparing the Project event only (i.e.
blasting) effect to a guideline or threshold. Most guidelines and regulatory limits are only
applicable to the event only without the consideration of a baseline level. The masking
effect from background vibration level or cumulative vibration level from another event
is typically not included. (Appendix 10.5, p. 2.20)”
Although the consultant provides some further details (Appendix 10.5, Appendix D, p. 14) as to
how some of the “uncontrolled parameters” (general surface terrain, overburden type and
depth, ground structure and orientation, atmospheric conditions and wind speed and direction)
affects air blast overpressure, there is, again, no analysis that correlates any study of the
specific parameters within the study area, to the overpressure results. For instance, the
consultant does not identify the surface terrain, type and depth of overburden and ground
structure and orientation that exists in the area. Nor is there any analysis of the specific
atmospheric conditions or wind speed and direction that actually exist in the study area. Rather,
the consultant simply lists the “unfavourable” conditions for blasting, relative to air blast
overpressure, as follows:
o Foggy, hazy or smoky days with little or no wind. This condition is typical of a
temperature inversion and high pollution index.
o During strong directional winds accompanying the passage of a cold front.
o During periods of the day when the surface temperature is falling.
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o Too early in the morning or after sunset on clear days with very light winds.
o Cloudy days with a low ceiling, especially when there is little or no wind.
In a Technical Memorandum, dated May 21, 2013, addressed to Jen Fretz, of the City of
Kamloops, Bruce Bosdet, P. Eng., of Golder Associates (Kamloops), highlights significant
potential risks to persons, property and wildlife associated with air blast overpressure from the
proposed mining project. Mr. Bosdet lists the parameters that affect the intensity of air blast
and correlates them with the specific conditions that exist in the RSA, which have the potential
to elevate intensity. In addition, he references the 2011 modelling conducted by Orica (the
proponent’s consultant) and suggests that, even though the modelling is based on normal blast
conditions (rather than addressing the variation in environmental conditions), Orica’s modelling
estimates “show little attenuation at receptor distances of up to almost 10 kilometre from the
blast source” (p. 2). Mr. Bosdet points out that Orica’s modelling estimates were based on two
small production blasts conducted by the proponent. However, as we stated earlier, those
production blasts were not used in developing the predicted results that form the basis of the
proponent’s Application. (Golder. 2013)
39) ANA submits that any realistic assessment of the meteorological conditions that exist in
the study area would show that these “unfavourable” conditions exist for significant
periods of time during the year. As the proponent did not provide sufficient
meteorological data with the Application or specifically relate it to this study, ANA
submits that the results are unreliable, and, furthermore, raises the question as to the
ability of the proponent to perform blasting activities over significant time periods. In
addition to the quotation from the Explotech report (referred to above in para. 2), the
report suggests, “It should again be noted that given the high dependence on local
environmental conditions, overpressure prediction is far less reliable as a means of blast
control” (p. 7). Experience informs us that mining companies do not always abide by the
initial modelling scenarios that have been prescribed by consultants (which the Explotech
report well illustrates). Economic pressures sometimes provide temptation to deviate.
ANA has significant concerns that this will occur in this situation, in light of the problem
identified here.
40) ANA insists that, in addition to any mitigation proposed by the proponent, proper
mitigation is essential to protect residents from risk of damage from ground vibration and
air blast overpressure.
The informational paper, entitled “Blasting”, cited above (para 1), suggests that,
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It is extremely difficult for a blasting engineer to design a blast to ensure it stays
under an absolute limit because of the natural variability in vibration levels. The
distribution of levels against Scaled Distance is statistically normal and because a
future prediction is being made based on previously recorded vibrations, it is not
possible to be 100% certain that a level will not be exceeded. (p. 2)
41) We submit that this can be achieved in a number of ways:
a) that the proponent be required to perform, upon the request of any
residential property owner within a radius of five kilometres of the
proposed pit boundary, a structural property inspection to establish a
baseline condition of buildings and other structures on their properties;
b) that the proponent be required to perform, upon request of any residential
property owner within a radius of five kilometres of the proposed pit
boundary, a structural property inspection, where such owner claims that
the buildings or structures on their property have been damaged as a
result of blasting operations of the proposed mine;
c)

that the proponent provide regular notification of future blasting
schedules, through the internet, mail and email, and further notification by
telephone, as requested, where variations in the schedule occur;

d) that the proponent commit to follow recommendation 8 of the Blast Review
report which is contained in Appendix D of Appendix 10.5 (p. 4) and amend
section “11.22.5 Reporting” so that it accords with the Blast Review
recommendation. The recommendation reads as follows:
“8. A ground vibration/airblast monitoring program with six seismographs
and one weather station is recommended. This is required for compliance,
maintaining transparency within the nearby communities, developing
predictive linear regression equations for future use, and to help resolve
any disputes as to what actually took place on the blasts. Good record
keeping for this will be essential. Refer to Section 5.0 for details on the
proposed monitoring program, important blast, seismic and airblast
information to record, and an example linear regression analysis.”
e) that the proponent commit to the “proposed monitoring program” referred to
in section 5.0 of the Blast Review report, rather than simply providing the
monitoring program results by way of an annual report that is submitted to
regulatory agencies. ANA insists that the proponent be directed to provide
these results in a project specific website to provide online/real time
monitoring information and reports to the City of Kamloops and its citizens.
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CHAPTER 11 ENVIRONMENTAL AND OPERATIONS MANAGEMENT PLANS
This section outlines the Environmental Management System (EMS) and management plans
(EMP and SOPs) which the proponent will implement and the commitments they are
undertaking to mitigate and minimize impacts from the Ajax Property.

11.1.2.1

Policy and Leadership

There needs to be clarification on the proponent’s reference to KGHM International’s
Environmental Policy. First, the reference listed in References section of Chapter 11 of the EA for
KGHM International’s Environmental Policy:

This site is no longer available.
ANA sees value in the proponent publicly post their Environmental Policy. The second concern is
that the proponent does not appear to form part of KGHM International as shown below in
Diagram 2 taken from KGHM’s 2015 First Half Financial Report.
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42) ANA insists that the proponent clarify how it is adopting the KGHM International
Environmental Policy if it is, or whether the proponent is just replicating the same policy.
This typically has implications for reporting structures.
Section 11.1.2.1 deals with reporting structures and it is not apparent who the Vice President
of Environmental and Regulatory Affairs works for: KAM, KGHM International or KGHM Polska
Miedz S.A.
In addition, the proponent needs to provide an organizational structure which shows how the
EMS chain of command is intended to function and identify the companies that the various
individuals work for.
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43) Finally, ANA insists clarification that the Board of Directors of KGHM as referred to in the
second paragraph of Roles, Responsibilities, and Authorities excerpt taken from 11.1.2.1
(pages 11.1‐2, 11.1‐3) is the same Board of Directors referenced in the third paragraph of
11.12.5 (as shown above).
The reason for these requests is to ensure that ANA knows whom to contact when issues
cannot be resolved at the local level.

Reporting
The proponent has proposed a multitude of Environmental Management Plans which
individually identify the frequency, the type of report and which regulatory agencies are
required to receive reports in order to be in compliance.
44) ANA insists that a copy of every report which is required to be filed with a regulatory
agency (compliance or monitoring reports, quarterly, annually, etc) also be provided to
the public through a website hosted by the proponent. The incremental costs of producing
soft copies of reports is negligible, especially if this concept is incorporated into the initial
planning of the EMS to be developed by the proponent.
45) The website for “Reporting” should include a complaints register to ensure maximum
transparency with regard to the Ajax operation. “Zero Harm” means more than words;
the proponent’s actions have to be aligned with this commitment, and compliance needs
to be substantiated by readily available data. Making the proponent’s “public” reports
available via a centralized website would demonstrate the proponet’s intention to achieve
“Zero Harm”.
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11.2 EROSION AND SEDIMENT CONTROL PLAN
11.2.3.1 Design Criteria

46) ANA insists that the proponent elaborate on the specifics of “application of dust
suppression materials to a larger surface of tailings”. Specifically, is the proponent
committing to application of dust suppression materials on the surface of the tailings?
What “dust suppression materials” are planned and how will they be applied? Is this “dust
suppression” incorporated into the monitoring and surveillance plan required for air
quality? If not, why is it mentioned here?

11.5.3.7

Neutral Metal Leaching Characteristics
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Measuring As concentrations at the 1 ppm level as indicated in the last sentence of section
11.5.3.7 with accuracy and precision is beyond the scope of a “normal” assay lab found at a
mine site. How does the proponent intend to perform this analysis? If off‐site analysis is
contemplated, how is turn‐around time on samples incorporated into the management plan?
Page 11‐5.20

ANA considers that for this procedure to work, a reconciliation has to be done on a regular basis
to match loads and destinations with original plans. ANA demands that reconciliations be done
on a quarterly basis and the compliance data (misplaced loads %) be made publicly available.
ANA assumes that the MEM will require more detailed reconciliations.

11.5.4.3 Ore Management

47) ANA insists that the proponent provide a description of what techniques will be used to
allow it to “maintain pH‐neutral conditions” during mine operations. The proponent
should also cite references as to how successful these techniques have been.
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11.5.5.4 On‐site Laboratory
This image cannot currently be display ed.

48) As mentioned previously, As determinations are part of the ore management strategy,
especially for the IMH unit. ANA insists the proponent clarify if the on‐site laboratory will
be doing As determinations and, if so, by what method?

11.6 AIR QUALITY AND DUST CONTROL PLAN
11.6.6.2
Section 11.6.6.2 page 11‐6.67
This image cannot currently be display ed.
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49) These are merely options and no plan is defined yet. The proponent needs to clearly
commit to a viable, long‐term, passive solution if they are going to be successful in their
fish habitat mitigation plan. In addition, ANA insists that the proponent identify the
preferred option and commit to this option.
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11.7 WATER MANAGEMENT AND HYDROMETRIC MONITORING PLAN
11.7.8.5

Post Closure

50) ANA insists the proponent commit to paying for the operation of these hydrometric
stations (especially if water quality issues persist).

ANA requests that the proponent’s Emergency Response Plan Coordinator engage with the City
of Kamloops Emergency Response personnel. ANA also insists that the ANA be part of the
contact points for the Emergency Response Plan Coordinator.
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11.16 SPILL CONTINGENCY PLAN
11.16.3.4 Monitoring

51) The proponent needs to describe where water will be used without treatment and
describe what type of treatment is proposed and if any waste products are to be produced
from treatment. They also have to commit to have “appropriate treatment in place.”

11.16.3.5

Operations

52) ANA insists that the proponent make commitments that automatic shutoff (pressure)
switches will be installed in their design to “stop” the tailings flow (not just reduce it).

56

Aberdeen Neighbourhood Association Submission

11.20 TRANSPORTATION MANAGEMENT PLAN
11.20.3.2

Construction General

53) ANA insists the proponent provide detailed assumptions behind the 15% target.
Similarly, ANA requests the proponent to indicate which mitigation measures will be
taken if this target is not achieved.

11.21 ACCESS MANAGEMENT PLAN
11.21.3.6 Jacko Lake

It is not clear in this description if Jacko Lake will be evacuated during blasting or not. More
importantly, the amount of time the lake will be “off‐limits” to fishermen is not stated. The
proponent needs to estimate and clearly state how much of an inconvenience this is going to be
to local fishermen.
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The proponent should provide an estimate of how often and when Jacko Lake is to be restricted
or a guarantee of a number of fishing hours (during daylight) that the lake will be available. It
would be appropriate that the mine set aside a window 12:00 to 12:30 PM for blasting activities
(and if for operational reasons they cannot blast that day, they defer their blast to the following
day).

11.22 NOISE AND VIBRATION MANAGEMENT PLAN
11.22.5 Reporting

54) The proponent needs to provide a website devoted to real time monitoring of noise,
vibration, and dust monitoring. They state they will do a project specific website if and as
required. ANA insists that the EAO will need to make this a condition of the project if the
proponent plans to operate in an urban setting like they propose. Further, why are they
suggesting they will only provide this information upon request, if their core values are
accountability, this information has to be freely available in the public domain.

11.22.5.1 Complaint Resolution

ANA sees this as a weakness of the BC EA process because it is the proponent who defines
“feasible and reasonable” and BC EAO has no enforcement capabilities if complaints are
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registered but not resolved. Given the urban location of this proposed operation, a more robust
complaint resolution process needs to be confirmed during the application process.
55) ANA insists that the proponent commit to making the complaints register public and
commit to a defined complaint resolution procedure which is acceptable to the BC EA
office. This will be the case for both Noise and Vibration Management and Surface Water
Quality.

11.23 SURFACE WATER QUALITY MANAGEMENT AND MONITORING
PLAN
11.23.4.4 Action Triggers
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11.24 GROUNDWATER QUALITY MANAGEMENT AND MONITORING PLAN
11.24.4.4 Action Triggers

56) ANA insists the proponent commits to notifying the City of Kamloops, ANA, and the
general public when “action trigger” levels have been exceeded. This will be the case for
both Surface Water Quality and Groundwater Quality Management. In addition, ANA
insist that the proponent or province provide the City of Kamloops with resources to
properly represent the ANA interests in these issues.

11.25 FISHERIES AND AQUATIC LIFE MONITORING PLAN
11.25.3.2

Effect‐Specific Protection Measures

ANA requests that the proponent provide assumptions regarding the estimated increase in the
number of fisherman. It is a concern that the proponent feel workers would be fishing during
working hours. Does the proponent expect their employees will have opportunities go fishing
during working hours? The proponent should provide underlying assumptions.
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11.25.3.2

Effect Specific Protection Measures

57) ANA insists that the proponent not make assumptions and that the proponent commit to
designing the Peterson Creek Diversion intake to not affect the constant
flowrate. Similarly, the proponent should be required to operate the diversion at a
constant flow of 0.08m3/s; otherwise, they should be required to design the diversion to
not change the water temperature or dissolved oxygen content.

11.25.4 Monitoring
11.25.4.1 Construction Phase Monitoring

58) ANA insists that the proponent define the frequency of monitoring for hydrophone
readings. In addition, the proponent should describe mitigations measures and action
triggers to demonstrate how they will ensure that respective thresholds are not exceeded.
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11.25.5 Reporting

ANA insists the proponent elaborate on their CSR reporting mechanisms referenced in 11.25.5.
59) Similarly, because the AEM reporting is probably the most important monitoring tool to
determine if the ARD/ML and groundwater/surface water modelling/mitigation strategies
and tools are working, ANA insists that the proponent post this data and report on their
website at regular intervals.
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11.28 RECLAMATION AND CLOSURE PLAN
11.28.1 Closure Objectives
11.28.1 Closure Objectives

ANA insists on clarification of the long term water level in the final pit. In the AJAX Water
Balance report (Appendix 6.4‐C), a value of 124m below pit rim is stated. Which value is
correct? ANA requests that the proponent commit to installing fencing around the open pit at
closure. The rock berm will keep ungulates out but young children may venture to the pit rim.

11.29 SOCIO‐ECONOMIC MONITORING PLAN
In this section it states:
“The monitoring activities provided below have been drawn from the mitigations
suggested in the listed sections for which there is a potential residual adverse effect.”
However for the discussion on property values there are several inconsistencies
including;
In table 11‐29‐1 it is stated that the timelines will be during “construction and
operation phases” while in Section 7.5.4.3 Mitigation Measures for Property
(Additional Measures) it states “Before construction begins, KAM will develop
and implement an engagement mechanism through the Community Liaison
Group.” (See page 7.5‐35).
In addition this section Table 11.29‐1 states monitoring frequency for property
values will be semi‐annual meetings while in Section 7.5.4.3 (Additional
Measures) it states “As part of the engagement mechanism, there will be an
annual general meeting to provide monitoring results to special interest groups.”
(See page 7.5‐35)
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Further Table 11‐29.1 states under issue and rationale that: “To monitor the
dissemination of monitoring results through engagement and information
sharing mechanisms such as the Community Liaison Group (CLG).” This appears
to contradict the role of CLG as outlined in Section 7.5.4.3 (Additional Mitigation)
which states: “Therefore, additional measures to address potential changes
to property values associated with the Project will focus on monitoring
and adaptive management. Before construction begins, KAM will develop
and implement an engagement mechanism through the Community
Liaison Group. The engagement mechanism will provide stakeholders
with a formal means by which to contact KAM with concerns or
grievances. It will also provide KAM with a coordinated strategy for
sharing Project information and communicating the results of air quality
and other monitoring programs to the Community Liaison Group and
other interested parties.” In addition, makes it appear that it will be the CLG
while the summary implies that it may be CLG or another group (page 7.3-35)
On page 7.5‐28 it is mentioned that the “Project could have an adverse effect on
residential property values during the Decommissioning and Closure Phase” –
however, in the applicable timeline in Table 11.29‐1 these periods are excluded.
The inability to clearly summarize the actual socio‐economic monitoring plan for property value
in a clear and consistent fashion is a concern. By introducing different meeting schedule and
confusing the starting point for the CLG does not create an environment of confidence that
there has been due consideration of property values.
In addition, omitting key roles of raising grievances and establishing adaptive measures and
instead focusing the summary on CLG’s monitoring and dissemination role fundamentally
changes the role of monitoring from one of establishing sound two way feedback between the
proponent and the Aberdeen neighbourhood property owners. Focusing on the one way
communication loop will not be an effective approach for residential property values.
60) Given the urban nature of this proposal, ANA insists the establishment of the CLG include
the numerous community organizations. It will also be appropriate to properly resource
their on‐going participation on the monitoring and evaluation process.
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11.30 COMPLIANCE REPORTING
11.30.3 Notifications

61) ANA considers the proponent’s position with respect to notifications reporting
unacceptable, especially regarding compliance reporting. ANA insists that all reports
issued to regulatory agencies should be disclosed publicly concurrently when they are
submitted to government agencies

11.30.4 Voluntary Reporting

62) This is unacceptable given that the proposed mine lies close to an urban setting with over
90,000 people. The proponent should be required to be transparent in all their activities
and meaning that all compliance reporting should be made publicly available and be
shared with the Community Liaison Group (which needs to represent the interests of the
community; the way it is proposed is a duplication of regulatory oversight by specific
government agencies).
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AJAX PROJECT: APPENDIX 3‐E‐ BASELINE SOIL CHARACTERIZATION
STUDY‐
This section investigates the field soil assessment provide in the application.

This screen capture from Appendix 3‐E section 3.2 and states that the depth and thickness of soil
horizons, soil colour, soil texture, structure and consistence were described for 526 sites. Section
3.2.2 describes what was supposedly carried out; however, it was not possible to verify this as
it was not possible to find a record of the specific research.
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It appears that data was not presented for the following as claimed in this appendix and in Section
6.2
A) A, B, C horizon type and depth. Horizon designations not given. Typical horizon sequence
for a Chernozemic soil is Ah, Bm and C.
B) Soil texture was taken from the soil descriptions Andrew, Aylmer, Frances, Glimpse, Timber
Trap Lake and Tullee soils. There is limited soils information presented in the Soils of the
Ashcroft Map Area MOE Technical Report 23.
It is important that all data be easy to find and made publicly available to the community for
review.
Section 4.1, Page 6 of Vast Resources Solutions. Soil associations within the Ajax Project Site
appear to be directly from the Soils of the Ashcroft Map Area MOE Technical Report 23.
Table 1 Section 4.1, page 7 of Vast Resources Solutions. Typical characteristics of Soil Associations
Identified on the Ajax Project were not identified in the field but were taken from Soils of the
Ashcroft Map Area MOE Technical Report 23. Also the table contains errors. The Frances soil is
reported as a Carbonated Black/ Orthic Humic Regisol on Table 1. There is no such soil as a
Carbonated Black / Orthic Humic Regisol in the Canadian System of Soil Classification. The soil is
reported as a Gleyed Cumlic Regisol in Soils of the Ashcroft Map Area MOE Technical Report 23.
Finding these and other errors points to the questionable accuracy of the soils reporting.
A) Nowhere in this appendix is there reported evidence that hand texturing was done on 526
sites for all horizons. If the soil sites are located on the map that appears on page 15 of
Appendix 6.2‐A, then they are all done in the areas that are going to be buried by waste
rock and tailings.
B) Coarse fragment content was taken from the Soils of the Ashcroft Map Area MOE
Technical Report 23.
C) Structure and consistence were not done as none is reported.
D) No Munsel colours are given therefore the conclusion is that this was not done.
E) No mottles were recorded or presented.
63) None of the information claimed to have been done in section 3.2.2 has been presented
anywhere in the report. “Soil inspections were conducted at 526 sites.” No data is given.
There are also no profile descriptions, no profile photographs and no evidence that the work
was done. No information is given for scratch pits in this report. Scratch pits are not
recognized in the Canadian System of Soil Classification. The consultant needs to clearly
show all their work.
There are different numbers given for the number of sites inspected in different appendices. This
needs to be corrected or properly disclosed.
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In every section reviewed, coarse fragments are given in categories of low, medium, high but never
was recorded in a percentage, in contradiction to what this document claims.
On the bottom of page 3 it says:
“site characteristics recorded at each inspection site included: photographs of each site including
soil profiles and surrounding vegetation terrain etc.”
There are no soil profile photographs. According to the CSSS definition, a soil profile is 1 x 1 x 1
metre. There are no soil profiles, no map showing their locations, and no soil profile descriptions.
This information should be provided so that the reader can understand what is being considered.

3.2.5 Soil Map Unit (SMU) Classification
“Soil and site inspection data was classified to the soil association level and correlated with the
mapped bio‐terrain and surficial geology information in order to categorize the project site into
seven broad SMU according to their physical and spatial characteristics.”
This statement implies that the consultant did the soil classification to the soil association level.
They did not. Reviewing the Soils of Ashcroft and the soil map on page 6 it looks as if it had been
lifted directly from the Soils of Ashcroft report as has most of the material presented in this
document.
64) This report is considered 65% accurate in the area of the proposed mine. There were no soil
pits placed in the area and the mapping was interpolated from aerial photo interpretation
and from soils data in other locations. These assessments need to ensure that these
activities are undertaken.

4.3 Field Soil Characterization from page 11 Vast Resources Solutions Report
Appendix 3‐E.

These soil names have been directly lifted from the Soils of Ashcroft Area report that used the 1974
Canadian System of Soil Classification. Degraded Eutric Brunisols is a term no longer used.
Carbonated is no longer used. In their references, the authors say that they used the 1998 CSSS
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classification manual. Much of the consultant’s work appears to be directly lifted from the Soils of the
Ashcroft Map Area MOE Technical Report 23 with little additional work from the consultant. Page 1 of this
report, the introduction, is identical to page one of 6.2‐A which were compiled by a different
company. This raises the question of authenticity regarding other reports in this document.
65) Appendix B gives soil analysis results. This type of analysis needs to be done across the
entire City. If not, then there is no baseline of elements in the soil with which to compare in
the future. From previous research, Kamloops is known to have in 26 sites across the City, Cd,
Cu, Fe, Mo, Pb and Zn measurements in all soil horizons. It is important that a proper soil
analysis be undertaken covering the entire City.
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4.3.1 Soil Laboratory Analysis

Appendix B has the results of the metal analysis for the
elements listed in the table on the left. The samples were
taken only from areas within the mine footprint, waste
rock, soil storage and tailings pond areas. All of this will be
disturbed. What is required is a series of sample sites
around Kamloops and analysis of these metals as they
occur in the native (undisturbed soil) in each horizon. If this
is not done there is no way to tell how much is being added
to the soils from all mine activities. If these elements are in
the soil here then they are also in the soils around
Kamloops. These elements come from the original bedrock.
More of these elements are going to be blasted into the
atmosphere. If we already have concentrations over the
limits then what is going to happen in the future?
There were no sample depths given for these soils. Were
they on the surface or at depth? This needs to be
provided.
Section 4.3.1 lists the elements that are above the
guide‐lines.
As mentioned we did Cd, Mo, Pb, Cu Zn and Fe at 26 sites
around Kamloops. I checked the values for 10 sites and in
all cases Cd, Cu and Zn were over the guideline limits for
Agriculture. None of these were over the limits for the mine
samples. One site near Iron Mask mine Mo and Pb
exceeded the guidelines for Agriculture. All the more
important that all elements are sampled for throughout
the City and beyond. This can hardly be called a baseline
study if we do not know what is in the Kamloops soils. We
need this to document any increases created by the mine.
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From Page 11 ‐ 31. Are these the pits located on Figure 4.1? In Appendix 3‐E it is stated that there
are 526 soil test pits. Again there is no information reported from these pits. Do they exist and if
they are the ones on Figure 4.1 why are they not described? Photographs and soil descriptions are
lacking.

From Page 12 of 31. Yes, limited information is true. In Table B‐1, in almost every case, textures
are reported as silts or sands. Gravels were also included. Due to the variability in parent materials
this is highly unlikely. To classify a soil to a textural class of silt, it must contain 80 ‐ 100% silt.
While there was windblown loess after glaciation, to classify many of the soils as silts is suspect.

The quality of some of the photographs is poor and do not reveal any detail. Especially Figures
4.4 and 4.6. Figure 4.6 is a photograph of the photographer’s shadow. Cannot tell from this
photo if this is an organic soil or not.

4.4 Landslides in the Aberdeen Hills Area

This is a concern and will be discussed later.
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Should quantify “routinely”. How often is this done? Any project that has the potential to have
catastrophic impacts on human lives should not be considered.
Table B.1 (Knight Piesold Consulting Report Appendix B Page B‐2 of 5) is problematic in that
everything is classified as silt or sands or gravels. This illustrates that those doing the work did not
use correct textural procedures. There are terms used that are not correct soil terms according to
the Canadian System of Soil Classification which is not even referenced in this work. All sample
sites, from the map on page 15 (Knight Piesold Consulting Report Page 15 of 31) are along roads
with easy access. There is no legend to define the terms and since the terms are incorrect I cannot
determine what is being described. Munsel colour was not used. If some of the terms are related
to consistence, then there are a number that are not used, i.e.. dense, stiff, compact, etc. Coarse
fragments are to be given as a percent by volume per horizon. I have no idea what “some” or
“trace” sub‐angular gravels mean. Incorrect textural terms are used ‐‐ “sandy silt” is not a texture
term.

“Sandy gravelly silt” is not a correct textural term. If this is a basal till, then I would not think this
was a silt. To classify a soil as silt one needs 80 ‐ 100% silt and a silt texture is not common. A pit
30 cm deep provides limited information at best. What depth was the sample taken from?

Trace of silt and trace of sand are meaningless terms. This appendix does not follow Canadian
soil guidelines.
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6.2 GEOLOGY, LANDFORMS, AND SOILS
Terrain Stability – Aberdeen Hills Area from Page 6.2-16:
The Aberdeen Hills area was identified as having a history of terrain instability that pre‐dates subdivision
development. There is potential for large‐scale landslides in the Aberdeen Hills area that are associated
with the combination of presence of Kamloops Group bedrock, gentle slope angles, and high groundwater
pressure. The Aberdeen Hills area topography slopes towards the north‐northeast at an overall slope angle
of approximately 14 to 16%. Past failures have occurred on sliding surfaces at or near the interface
between the surficial soils (commonly glacial till) and underlying Kamloops Group bedrock. The instability
of the Kamloops Group bedrock is largely attributed to layers of volcanic ash (tuff) which alter to highly
plastic swelling clays sensitive to groundwater.
Six landslides have been identified by Golder Associates (2011) within the Aberdeen Hills area. Five of the
identified Aberdeen Hill subdivision landslides were interpreted to have occurred in the last 30 years; the
sixth landslide ‘Slide A’ is an ancient slide that is not known to have moved during that time period.
Aberdeen Hills is managed today by a sophisticated network of pumping wells supervised by the City of
Kamloops and Golder Associates. Slope stability assessments are routinely undertaken for the Aberdeen
Hills area by consultants on behalf of the City of Kamloops.

APPENDIX 6.2‐D BLASTING AND SLOPE STABILITY
66) This study looked at the effects of blasting. What was not discussed was the relationship between
the faults and the existing slides in the Aberdeen area. ANA insists that be fully and completely
investigated.
The screen captures on the next two pages show the faults in the Aberdeen area (Figure 6.6.2 found in the
main report, Page 8) and the slides in the Aberdeen area from Appendix 6.2‐D (Page 9). Both images have
the faults on them.
The Python Lake Fault arcs west to east. A network of faults creates a triangle in Aberdeen where six slides
have been mapped. The triangle forming faults are the Versatile fault, the Hugh Allen fault, Aberdeen
Fault, SW Splay and NE Splay faults, the Guerin fault and the Slide “A” fault. Note that there are two
unnamed NE trending faults that pass on either side of Makoo Lake. One of these faults leads directly from
the proposed open pit area and cuts through the Python Lake fault and forms a T with the Aberdeen Fault.
Ground water moves along faults and more water could be transported into the Aberdeen fault system
through mine development.
One just has to look at the ground water that freezes on the cliffs behind Costco or at the south end of the
Overlander Bridge each winter. Appendix 6.2‐D points out that ground water levels have increased in
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Aberdeen. The Van Horne Slide wells were put in at taxpayer’s cost. Eleven wells were initially put in and
now there are 30.

The terrain instability is man caused. As more and more development takes place and soil
disturbance is increased subsurface streams change direction. A blast model cannot predict how
ground water is going to shift.
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Notice that the NE trending fault on the map on Page 8 is not present on this map. Also notice that the
slides are bounded by the triangle fault system. There is a reason there are failures here. The ground water
is moving along weak fault plains. The geology does not help when there are shrink swell clays subsurface
that can expand up to 30% when saturated. There are also natural springs mapped in the Aberdeen area.
Two are in the triangle area and on is on a contact between two bedrock units.
A gabion wall blew out on Van Horne drive in spring or summer of 2015. It may have happened in the so‐
called stable slide “A”.
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There are a number of statements in this report that are a concern. I have clipped them out
here. No modeling, no mitigation and no best practices can ever predict with any assurance that
this project will not perpetuate a slide. (From Page 5 of 12 below).

Page 4 of 12
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From Page 9 of 12 Above. There are numerous references to limitations, probabilities, potentials
etc. in this report. This raises concerns and highlights that this report needs to be reviewed
carefully as the risk of a catastrophic event is possible here.

This report does not address the relationship among the faults and the slides in Aberdeen. Soil
disturbance on the north slopes of Kamloops often leads to ground water directional changes.
(When the Guerin Creek subdivision was being built there was a free flowing subsurface stream
that was encountered. This is the same spring that used to flow freely on the Summit bypass
directly below TRU. All this water was captured in pipes and piped into the existing storm drains).
That has been mentioned in this report. There is no way this can be predicted.
67) While the report states that blasting may not affect the Pore Water Pressure to a significant
degree, it does not address how blasting will affect the structure of the existing bedrock or
how it will affect the fault that runs from the east end of the pit to Aberdeen or how much
water, in the future will flow north along the fault once the pit becomes a lake. There may
not be an immediate effect but what about cumulative effects over time? How will this
effect Aberdeen over time? Those living in Aberdeen should be concerned, and ANA insists
that the proponent clearly demonstrate how they will mitigate and compensate for this risk
to residential property.
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Appendix 6.6-A
Non soil terminology is used. Proper texture names are not used and therefore percentages of sand
silt and clay cannot be determined from all the drill hole data.

Silty sand is not a textural term. Silty gravelly Sand is not a soil texture term. If there is massive dry
glacial till then there should be a percentage of clay. A silty sand would not expected to be
massive. Structure has not been described.
Almost all the pages of soils information like the one above have either silt or sand or silty sand as
the soil textures. This is hard to believe and based on the variability of the parent materials and
bedrock geology this not possible. Texturing was not done as per CSSS methods.

79

Aberdeen Neighbourhood Association Submission

6.2 Geology, Landforms and Soils main report.
From Page 6.2-5

Why have APPENDIXES 6.2‐F and 6.2‐G NOT been included in this report?
From Page 6.2.6. As stated the slope of work outlined does not seem to have been done as
there is no data presented anywhere that shows the work done. As mentioned, this report is
Appendix 3‐E and was mostly taken from the Soils of Ashcroft Soils Report and the way the
report is written implies that the consultant did all the work and mapping.

80

Aberdeen Neighbourhood Association Submission

From Page 6.2‐8 This is a concern. It’s OK for uranium to be in the ground but what about the
airborne concentrations when this rock is blasted? In addition, with the mine being in close
proximity to an urban centre of 90,000 a cautionary approach is required as this could create
extensive liability for both the proponent and governments.

From Page 6.2‐25 this is serious as already mentioned.

Table 6.2‐7 ranking soil disturbance an M for many of the Interactions is not true. There are many
soil interactions that should have been ranked as H or high. Similarly the landforms and surficial
geology in this part of the table ranked as M should be H as they are going to be destroyed.
68) ANA insists that clear and transparent methodology be provided on how the ranking was
completed.
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Page 6.2‐32. The highlighted yellow statement is a concern. I used Google Earth to plot the
elevation depth difference of the pit (415 m) elsewhere in Kamloops. The depth of the pit would
be located at the elevation hairpin switch back on the Submit Bypass directly above mission
flats. The Highland Valley pit is not as deep and is 2.7 km across. If the Ajax pit goes to a depth
of 545 meters, then the pit area of 239 ha is too low and the pit length and width would be
larger than shown on the drawings in this report.

There are also areas of glacial lacustrine deposits mapped on the terrain map and pockets that
likely have not been mapped. Glacial Lacustrine deposit is stable when dry in the natural
environments we find around Kamloops. When the tailings facilities are built on these deposits
and if water seeps into the silts they liquefy and become unstable. A tailings pond built on these
materials is a recipe for disaster. That is what happened at Mt. Polly. All areas of glacial
lacustrine deposits need to be mapped on the terrain map.
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AJAX PROJECT |APPENDIX 6.6-4
Post Mining Ground Water Caused Slope Instability in Aberdeen Area of
Kamloops
Post Closure groundwater elevations are predicted to be higher in some areas of the mine site.
A general head boundary (GHB) in the 3D numerical groundwater flow model, interpreted the
spatial extent of predicted changes to groundwater elevations is significantly higher near the
open pit and Tailings Storage Facility, and extends up to approximately 2 kilometres.
The review of ground water flows was carried out by BCG Engineering Inc and is included in the
Environmental Assessment report submitted for the KGHM Ajax project.
The temporal extent of predicted changes to groundwater elevations extends to Post Closure.
Changes in groundwater elevation greater than 1 m from existing conditions (Figure 6.6‐16) are
expected. Due to seasonal variability, changes in groundwater elevations up to 4 m (Appendix
6.6‐A) are expected.
Piezometric Elevations changes in the Aberdeen Area
From the KGHM report and BGC Engineering Inc. report found in Appendix 6.
"The City of Kamloops has implemented measures to reduce piezometric elevations at
Aberdeen (Golder 2008). Piezometric elevations and groundwater elevations are directly
related. The potential effects on piezometric elevations at Aberdeen were assessed by
comparing Post Closure groundwater elevations to existing conditions groundwater elevations
as simulated by the 3D numerical groundwater flow model” (Appendix 6.6‐D).
Figure 6.6‐16 indicates that no changes to groundwater elevations in the Aberdeen area are
predicted under base case conditions. The pit lake elevation will be approximately 210 metres
lower than existing conditions and will create locally greater than 100 metre lower Post Closure
groundwater elevations." The East MRSF will be reclaimed to minimize groundwater recharge
Appendix 6.4‐C”, resulting in lower groundwater recharge and approximately 10 to 20 metres
lower groundwater elevations Post Closure, compared to existing conditions. Therefore, the
effects on Aberdeen piezometric elevations are predicted to be negligible".
However, this conclusion is based on 3D ground water flow modeling using a data set with data
gaps. The bedrock ridge feature, which is assumed to be trending northwest‐southeast and
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located immediately north of the open pit, is interpreted to be a barrier to groundwater flow
northward towards the Aberdeen subdivision of Kamloops.
The 3D ground water modeling uses:
57 shallower (surficial sedimentary deposits) locations within the mine site;
69 deeper bedrock locations within the mine site by;
18 locations near the New Afton Mine (<10 kilometers west of mine site);
42 locations in the Aberdeen subdivision area; and,
232 locations from the Water Resources of BC (WRBC) database across study area.
However, it would appear that there were no wells drilled to determine bedrock or ground
water flows between the Aberdeen area and immediately north of mining area. This interpreted
ridge feature, that separates the open pit from the Aberdeen area appears to be an
interpretation from "far site" drill hole data. There are no wells identified on plan "Interpreted
Mine Site Bedrock Potential of surface and flow Directions (Existing Conditions)" (fig 06)
immediately north of the open pit.
The existence of this ridge is a critical feature identified in the report for stopping ground water
flow after mining ceases. As shown on the conceptual Hydro geological model plan (fig 01) in
BGC Engineering report, the interpreted "ground water flow divide" is controlling ground water
flow into the Aberdeen area.
69) With the possibility of post closure slope instability; as a result of increased ground water
flow onto the slopes and identified clay layers into the Aberdeen area, ANA strongly
insists a more robust examination of this interpreted barrier to groundwater flows is
warranted. Additional drilling and 3D modeling, to confirm the existence of an
uninterrupted barrier to ground water flow into the Aberdeen subdivision is required.
Given the urban nature of the mine site location and the area not tested it is imperative to
the protection of considerable residential property values.
70) Furthermore, there is also the possibility that the open pit design and blasting activities
could enhance breaches in any barrier to ground water flow into the Aberdeen area. This
as well also needs to see more robust study and evaluation.
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APPENDIX B
B‐1

HEDONIC PRICING RESEARCH

What is the Hedonic Method?1

The hedonic price model is widely used and accepted as a method for estimating the values of
non‐generic items (e.g. a house or building) and placing monetary values on the quality
attributes of these goods. In essence, the method is fairly simple. An item is broken down into
its constituent characteristics. For example, a home can be characterized by the number of
rooms, size of lot, number of bathrooms, distance to parks and public transportation, etc. For
each of these characteristics, we assign variables x1, x2, … ,xn and create a hedonic price function
P(x1, … ,xn). In some cases, this function is linear (ie. of the form P = α0 + α1 x1 + α2 x2 + … + αn
xn) and in some cases it is not. Based on real data, one uses regression analysis to find the best‐
fit coefficients for the variables x1, … ,xn in the model.
Regression analysis involves some heavy‐duty statistical techniques which also enables one to
assess the accuracy of your model. One of the advantages of the model is that it also allows one
to estimate the marginal willingness for people to pay for a certain quality or attribute of an
item. By the same token, one can estimate the negative influence on price of certain
unattractive attributes. The method is particularly useful in real estate valuation. For
example, a contractor who plans to build an apartment complex can use hedonic‐pricing to
estimate the selling price of a unit by looking at the characteristics and amenities offered by the
building and comparing this with data in the local community. The model provides useful
information on each individual characteristic. For example, the model may determine that
having a second bathroom increases the price of unit by $50,000. With this information, a
contractor can weigh the costs versus benefits of including certain features in each unit.
The hedonic method is nothing new ‐‐ it has been around since 1970's. In his seminal work,
Rosen (1974) showed that hedonic models could be used to estimate the marginal willingness
for people to pay for environmental quality. Normally, it isn't clear how one can reasonably
estimate the value of things like green space or clean air monetarily. With hedonic‐pricing, one
can do this by estimating the difference in real estate prices in the presence of amenities. For
example, one could estimate the value of neighbourhood park by looking at the real estate
prices of dwellings near the park versus dwellings farther away. In the hedonic‐pricing model,
one would include a variable representing the distance of a house from the park. All other
things being equal, the hedonic model would estimate the marginal change in price as one
moves closer or farther away from the park.
For example, the model might estimate that the price of a house depreciates by $5,000 for every
100 metres one moves farther away from the park. The same technique can be used to
1

This section has been prepared by Sean McGuiness.
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estimate the negative impacts to property values for properties located in proximity to
environmentally undesirable sites, e.g. landfills, power plants, quarries, transmission lines, etc.
Today, there are hundreds of articles, reports, and studies which use the hedonic method to
study the effects of externalities on prices. A survey by Farber (1998) includes a number of
studies involving landfill sites, hazardous waste sites, nuclear and coal‐fired power plants, and
chemical facilities. In each of these studies, the authors use the hedonic method to estimate the
cost to property values of an industrial site. The widely cited paper by Boyle and Kiel (2001)
provides an extensive survey of hedonic studies used to estimate the impact of environmental
externalities. Among many things, their survey includes studies about the impacts to property
values by: air and water quality, hazardous waste sites, power plants, landfills, refineries,
transmission lines, roads etc. In the last 15 years, several hundred additional studies using the
hedonic method have been completed. Many of these studies have been cited in both legal and
public policy issues. We refer the reader to Palmquist and Smith (2001) who examined the
impact the hedonic method has had on environmental policy and litigation.

B‐2

Summary of Three Examples from the Ajax Application

In their assessment of impacts to property values, Inter Group cites three examples: The Deep Geologic
Repository (DGR), The Northwest Transmission line, and the Keystone XL pipeline. These projects are
markedly different from the Ajax project, especially in regards to the potential impacts to property
values. We give a short summary of these projects and various studies/conclusions relating to property
value impacts.

B‐2.1 The Geologic Repository (DGR)
The DGR is a proposed underground radioactive waste disposal facility to be located in the municipality
of Kincardine, Ont. The proponent, Ontario Power Generation (OPG) plans to store approx. 200,000 cubic
metres of low and intermediate level radioactive waste 680 metres underground.
The DGR is to be located on the Bruce nuclear generation site, having an approx. surface
footprint of 30 ha, and an underground footprint of 40 ha.
The Bruce nuclear facility is the largest operating nuclear power station in the world, occupying
932 ha of land.
The nuclear facility is located on the shores of Lake Huron in a sparsely populated rural area. The
nearest town (Tiverton, Ont.) is 10 km away and has a population of approx. 850.
In a recent federal panel assessment DGR(2015), the panel concludes that in relation to property values:
there will be no nuisance effects due to dust or noise.
there will be a modest increase in traffic levels.
the visibility of the project, located at an existing industrial and nuclear site, will not likely be a
major determinant of residential property values.
OPG acknowledged that property values could be impacted if radioactive contamination spread
beyond site boundaries.
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OPG offered to expand the 2004 hosting agreement with the municipality of Kincardine to
provide a property value protection plan to cover for any eventual losses.

B‐2.2 Northwest Transmission Line
The project is to build a power line running approx. 300 km between Terrance, BC and Bob Quinn Lake
BC. The transmission line runs almost entirely through a remote area. The major population hub is
Terrace (population approx. 11,500). In relation to property values, the following conclusions appeared
in the environment impact assessment NWT(2010):
Very few properties are potentially affected.
Among the 35 non‐business related properties close to the project, they concluded that 24
properties would suffer no impact, 5 properties possibly low impact, and for 6 properties it was
uncertain as to the impacts.
There are possible impacts to a small number of property‐based businesses (tourist cabins, hay
farming, construction of private airstrip).
The vast majority of properties are at least 300 m from proposed line and thus the impacts
would likely be minimal.

B‐2.3 Keystone XL Pipeline
The project is an oil pipeline running from Alberta down to Houston, TX.
The pipeline route runs through predominantly rural and sparsely populated areas.
There are approx. 2.5 million people living within 2 miles of the pipeline which crosses 59
counties in 6 states.
Most counties within the proposed project have experienced relatively low to negative
population growth.
In relation to property values, the following conclusions and statements appeared in the environmental
impact assessment Keystone(2011):
The authors conclude that no impacts to property values will result. They base their conclusions
largely on 3 studies: INGAA (2001), Fruits (2008), and Palmer (2008).
All three studies cited evaluated the impacts of natural gas pipelines on property values.
Fruits (2008) evaluated the effect of a high‐pressure 24‐inch natural gas pipeline (South Mist
pipeline). Fruits looked at the values of more than 10,000 residential properties located within a
mile of the pipeline in Clackamas and Washington counties (Oregon). Using the hedonic method,
he concluded that the pipeline had no significant effect on property values.
Palmer (2008) looked at the effects of South Mist pipeline expansion project on property values
(also in Oregon). Palmer looked at the values of 18 residential/agricultural properties in the
period 2004‐2008 in Clackamas and Washington counties (OR). He concluded (using non‐
hedonic methods) that there were no measurable impacts to property values.
In the Keystone assessment, the authors conclude that power distribution lines could have an
impact on property values but this was likely to be minor due to the fact that most lines are to be
located in mostly rural areas, at least 300 feet from residences.
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B‐3

References

Joint Panel Review (DGR, 2015), Environmental Assessment Report, Deep Geologic Repository for
Low and Intermediate Level Radioactive Waste Project, CEAA Ref. No. 1752, May, 2015,Cat.
No.: En106‐139/2015E‐PDF, http://www.ceaa‐acee.gc.ca
NWT (2010), British Columbia Transmission Corporation, Application for Northwest Transmission Line
Project, prepared by Rescan Environmental Services, Ltd., Jan. 2010,
http://www.eao.gov.bc.ca.
Keystone (2011), United States Department of State, Final Environmental Impact Statement, Keystone
XL Project, August 26, 2011, http:// keystonepipeline‐xl.state.gov.
Fruits, E., Natural Gas Pipelines and Residential Property Values: Evidence from Clackamas and
Washington Counties, prepared for Oregon Pipeline Company, Warrenton, OR, Feb. 2008,
http:// www.oregonpipelinecompany.com/pdfs/OregonLNG‐RR5‐Appendix5C‐public.pdf.
Palmer, D., Impact of Natural Gas Pipeline on Property Values, prepared for Palomar Gas Transmission
LLC, Portland, OR, 2008, http:// www.palomargas.com/docs/resource/Pipeline‐Impact‐on‐
Property‐Values.pdf
INGAA(2001), Interstate Natural Gas Association of America (INGAA) Foundation Inc., Natural Gas
Pipeline Impact Study on Land Values, prepared by Williford and Seale, Inc., Houston, Texax,
2001, http:// www.ingaa.org/cms/207.aspx.

B‐4

Selected Hedonic Research

Below is a list of research that deals with the hedonic method and the attempts to quantify the
impact of externalities on property values.
P., Chan, W., McMillan, M., The impact of oil and natural gas facilities on rural residential property
values: a spatial hedonic analysis, Resource and Energy Economic 27 3
(2005), pp. 248‐‐269.
Boyle, M., Kiel, K., A survey of house price hedonic studies of the impact of environmental externalities,
Journal of Real Estate Literature, 9 2 (2001), pp. 117‐144.
Brasington, D., Hite, D., Demand for environmental quality: a spatial hedonic analysis, Regional
Science and Urban Economics, 35 1 (2005), pp. 57‐82.
Campbell, B., Aggregate resource extraction: Examining environmental impacts on optimal extraction
and reclamation strategies, Master's Thesis, Dept. of Resource Economics and Environmental
Sociology, University of Alberta, 2014.
The Centre for Spatial Economics, The potential financial impacts of the proposed Rockfort quarry,
report, February, 2009.
Chay, K., Greenstone, M., Does air quality matter? Evidence from the housing market, Journal of
Political Economy ,113 2 (2005), pp. 376‐424.
Chicoine, D., Farmland values at the urban fringe: an analysis of sale prices, Land Economics 57 3
(1981), pp. 353‐362.

e

Aberdeen Neighbourhood Association Submission – DRAFT

Clay, K., Lewis, J., Severnini, E., Canary in a coal mine: impact of mid‐20th century air pollution on
infant mortality and property values, preprint, 2015.
Colwell, P., Power lines and land values, Journal of Real Estate Research, 5 (1990), pp. 117‐127.
DeVor, F., De Groot, H., The impact of industrial sites on residential property values: a hedonic pricing
analysis from the Netherlands, Timbergen Institute Discussion paper
2010, http://ssrn.com/abstract=1398803.
Erickcek, G., An assessment of the economic impacts of the proposed Stoneco gravel mine operation
on Richmond township, report, W.E. Upjohn Institute for Employment
Research, August, 2006.
Farber, S., Undesirable facilities and property values: a summary of empirical studies, Ecological
Economics, 24 (1998), pp. 1‐14.
Fruits, E., The impact of the presence of a natural gas pipeline on residential property values, Portland
State University working paper, (2008), http://ssrn.com/abstract=1518065.
Harris, D., Kim, H‐S , Air quality and view degradations due to copper mining and milling: preliminary
analysis and cost estimates for Green Valley, Arizona, Renewable Resources 5 2 (1996), pp. 91‐
102.
Hite, D., Summary Analysis: impact of operational gravel pit on house values, Delaware County, Ohio,
2006, Auburn University.
Hite, D., Chern, W., Hitzhusen, F., Randall, A., Property‐value impacts of an environmental disamenity:
the case of landfills, Journal of Real Estate Finance and Economics, 22: 2/3 (2001), pp. 185‐202.
Legget, C., Bockstael, N., Evidence of the effects of water quality on residential land prices, Journal of
Environmental Economics and Management, 39:2 (2000), pp. 121‐144.
McCluskey, J., Rausser, G., Estimation of perceived risk and its effect on property values, Land
Economics, 77 1 (2001), pp. 42‐55.
Messer, K., Schulze, W., Hackett, K., Cameron, T., McClelland, G., Can stigma explain large property
value losses? The psychology and economics of superfunds, Environmental and Resource
Economics, 33 (2006), pp. 299‐324.
Muehlenbachs, L., Spiller, E., Timmins, C., The housing market impacts of shale gas development,
American Economic Review 105 12 (2015), pp. 3633‐3659.
Neelawala, P., Wilson, C., Athukorala, W., The impact of mining and smelting activities on property
prices: a study of Mount Isa City, Queensland, Australia, Australian Journal of Agricultural and
Resource Economics, 57 1 (2013), pp. 60‐78.
Parker, D., Phanuef, D., The potential impacts of frac sand transport and mining on tourism and property
values in Lake Pepin communities, report, Dept. of Agricultural and Applied Economics,
University of Wisconsin‐Madison, May, 2013.
Palmquist, B., Smith, K., The use of hedonic property value techniques for policy and litigation, in Tom
Tietenberg and Henk Folmer, eds., International Yearbook of Environmental and Resource
Economics, Edward Elgar. Pp. 115‐164 (2002).
Ready, R., Do landfills always depress nearby property values?, Rural Development Paper No. 27, May,
2014.

f

Aberdeen Neighbourhood Association Submission – DRAFT

Rosen, S., Hedonic prices and implicit markets: product differentiation in pure competition, Journal of
Political Economy, 82 (January/February), 1974, pp. 34‐55.
Dent, P., Sims, S., High‐voltage overhead power lines and property values: a residential study in the UK,
Urban Studies 42 4 (2005), pp. 665‐694.
Smith, G., Economic costs and benefits of the proposed Austin quarry in Madera County, report, October,
2014.
Somerville, T., Wetzel, J., Pipelines and property values: A review of academic literature, Report for the
Transmountain project, May, 2014.
Walsh, P., Hedonic property value modelling of water quality, lake proximity and spatial dependence in
central Florida, PhD thesis, Dept. of Economics, University of Central Florida, 2009.
William, A., The impacts of surface coal mining on residential property values: a hedonic price analysis,
Honours Thesis Project, University of Tennesse‐Knoxville, May, 2011.
Zabel, J., Kiel, K., Estimating the demand for air quality in four U.S. cities, Land Economics, 76:2 (2000),
pp. 174‐194.

g

Aberdeen Neighbourhood Association Submission – DRAFT

APPENDIX C ‐ TOO BIG, TOO CLOSE”
People living in Kamloops often wonder if it is common to find an open pit mine close to a large
urban City. Data from the website http://www.infomine.com/minesite/were collected for 157
open pit mines around the world. The website also identified the closest towns or cities to the
mines. Some towns/cities were closest to more than one mine. In addition, information on the
population size of the towns and cities was collected from various sources.
The evidence presented below indicates that it is extremely unlikely to observe a large open pit
mine in close proximity to a large urban City like Kamloops. The probability (chance) of
observing a town with a small population (i.e., a “small town”) closest to an open pit mine is
significantly higher than the probability of observing a town or City with a larger population.
The number of towns/cities observed closest to open pit mines falls very fast (exponentially) as
the population of the town/cities increases. Figure 1 shows the pattern in Australia.

Fig. 1: Towns and cities closest to open pit mines in Australia. Kamloops added for comparison.

There are 23 towns/cities identified and 40 open pit mines in Australia. Eleven very small towns
are nearby open pit mines. This is followed by six town/cities in the 5,000 population range.
Then only three towns/cities are in the 10,000 population range. A very small number of
towns/cities appear in higher population ranges. Kalgoorlie has the highest population at
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approximately 32,000. The mine is adjacent to the City. Kamloops is almost three times larger
than Kalgoorlie. The average distance of these towns/cities from their respective mines is 40
kilometers. Many towns/cities are very close while others are far away in distance.
In Australia, open pit mines are not near large urban cities of the size of Kamloops or larger.
Kalgoorlie is at the tail end of the distribution. It is not difficult to compute the chances of
observing an open pit mine near a large urban City like Kamloops (or larger) in Australia.
Assuming that the distribution is exponentially declining, the chances of a City the size of
Kamloops (or greater) being observed close to an open pit mine in Australia is approximately 1
in 20 million.
The odds of winning the 6/49 lottery is approximately 1 in 14 million. It is not only in Australia;
a similar pattern can be observed in Canada as shown in Figure 2.

Figure 2: Towns and cities closest to twenty two open pit mines in Canada

Out of 16 towns/cities, there are nine very small towns that are closest to open pit mines. Only
four cities with a population size of 10,000 are closest to open pit mines including Williams
Lake. Williams Lake is the closest town to Gibraltar mine. The distance between Williams Lake
and Gibraltar mine is 60 km. Fort McMurray is surrounded by four oil sands with an average
distance of 55 km from the City.
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Timmins, Ontario is nearby an open pit mine, but Timmins’ population of 43,000 is half the size
of Kamloops. Furthermore, Timmins’ topography is very different from Kamloops. See the
Dome Mine and its proximity to South Porcupine, a small community of Timmins at:
http://en.wikipedia.org/wiki/File:Dome_Mine_2.JPG
The U.S. has a similar frequency distribution to that of Canada and Australia. In the U.S., there is
one City close to an open pit mine that has a similar population size as Kamloops. This is West
Jordan in Salt Lake County. The Bingham Canyon mine owned by Rio Tinto group is very close to
Salt Lake City County.
The large mine has been operating since 1906. West Jordan was incorporated in 1941 and grew
towards the mine, but kept a certain distance as seen in Figure 3. The pit of the mine from the
Centre of the City is 16 km. It is extremely unlikely that the mine would be allowed to expand
towards West Jordan if this was ever a consideration. Salt Lake County, which has similar
topography and winter inversions like Kamloops, is ranked one of the worst U.S. counties in
terms of particulate matter and air pollution. For further details on Salt Lake County’s air quality
see http://utah.sierraclub.org/content/utah‐air‐quality.

Figure 3: West Jordan and the Bingham Canyon Mine.

Including developing and under developed economically nations in the sample does not change
the pattern. There are many very small towns closest to open pit mines relative to larger
towns/cities. As the population of the towns/cities increases, the frequency of observing these
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larger towns/cities close to open pit mines falls very fast. A handful of cities, larger in
population than Kamloops, are closest to respective open pit mines. These cities are all located
in developing nations such as Brazil, Chile, and Peru. But even there, most of these cities are far
away in distance from the mines, as indicated in Figure 4. However, there is an exception. There
is an open pit gold mine that is very close (3 km) to Obuasi, Ghana. I leave it to the readers to
investigate the socioeconomic conditions of the Obuasi City in Ghana, which is easy to find by
the Google search engine.

Fig. 4: Towns and cities closest to open pit mines around the world.

After searching across 157 open pit mines, and 122 towns/cities around the world, finding a
large open pit mine close to a large urban area like Kamloops is extremely rare. Obuasi Gold
mine in Ghana is the only City that has an open pit mine within City limits. In terms of impact of
the mine it is interesting to read the following report by the Eldis organization:

“Report highlighting how poor communities in Obuasi, Ghana are suffering
environmental pollution and social problems apparently as a result of gold mining
activity. It examines how rivers and streams have been polluted with arsenic, iron,
manganese and heavy metals from past gold mining activities by Anglo
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American’s subsidiary, AngloGold Ashanti (AGA) and its predecessor, Ashanti
Goldfields Corporation (AGC).”
http://www.eldis.org/go/home&id=17572&type=Document#.VIx1eyvF97I
What can we conclude from the above analysis? Large open pit mines are more commonly
located closer to small towns than to larger urban cities. Small towns nearby open pit mines
remain small. They do not grow much over time. There must be a reason for this universal
pattern and it has to do with the health impact. Open pit mines provide economic benefits but
also discharge pollution. Pollution has an impact on health. Health impacts are proportional to
the exposed populations. The higher is the population of the town/City, the more people are
exposed to pollution. Hence the higher is the expected health impact relative to a smaller town.
The proposed KGHM Ajax project is unique in the world and is a very unusual case. The
assessment has not considered that this mine is unique in the world in terms of being next to a
large urban area. What baseline socio‐economic studies were used to study this unique in the
world project? The closeness of this project to the large urban areas adds risks and social costs
which are not present if the mine is far away and/or close to a small town. The application is
deficient in identifying the risks and social costs to the large urban area of the City of Kamloops.
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