February 7, 2017

Mr. Mark Cliffe-Phillips

Executive Director

Mackenzie Valley Environmental Impact Review Board
5102 50" Avenue,

Yellowknife, NT

X1A 2N7

Dear Mr. Cliffe-Phillips

RE: Environmental Assessment EA1415-001, Prairie Creek Mine All Season Road
Information Request - Oboni Riskope

We refer to the November 18, 2016 risk assessment (RA) report completed by Oboni Riskope,
their December 14, 2016 reply to Canadian Zinc Corporation’s (CZN’s) review comments dated
December 5, 2016, and to the December 28, 2016 reply by Oboni to CZN’s December 16
information request.

This letter presents CZN’s second reply to Oboni’s risk assessment. As noted previously, we
were disappointed that Oboni dismissed all of our many comments and concerns listed in our
December 5 letter, and in our opinion, did not properly address the issues raised. There remain
many points of disagreement regarding estimation of accident probabilities and assumptions of
consequence which have a direct influence on the overall assessment of risks. However, we are
in agreement that it is beneficial to review the project in order to mitigate perceived residual risks
so that there is confidence that “the final project will perform with risks mitigated to a
satisfactory level”.

In order to define and focus on those residual risks requiring mitigation, consensus is needed that
those risks, by road section, have been defined accurately. Therefore, for this purpose, it is
necessary to consider Oboni’s results further. CZN has done this to extract what we consider to
be fair and reasonable versus that which we feel is lacking in foundation. Accordingly, the first
section below provides further comments on Oboni’s risk assessment. The second section then
provides additional evidence supporting CZN’s conclusions. Lastly, the third section integrates
our comments on the results and describes potential additional mitigations to arrive at a final
project that “will perform with risks mitigated to a satisfactory level”.

Further Comments on Oboni’s Risk Assessment
Further to Oboni’s December 14 reply to our interim response to the RA on December 5, nothing

in Oboni’s reply would cause us to alter any of the comments we made. As such, those
comments should be read in conjunction with this second response.
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Regarding the many points of disagreement, we do not believe it will serve any useful purpose to
examine all of these in detail. Instead, we comment further on what we believe to be the key
items in terms of accident probability, consequences of accidents, and the resulting risks posed
by the combination of these two components.

In Oboni’s December 14 submission, we were pleased to receive confirmation that no risks from
man-made slopes were included in the assessment (p. 6, these risks will addressed during
detailed design), and that risks from the so called ‘b’ and ‘¢’ type accidents are not significant (p.
7, we believe accidents from these scenarios to be highly unlikely). However, Oboni’s
commentary regarding summer verses winter risks is confusing (p. 13). We agree with a general
expectation of a higher probability of off-road excursions due to snow/ice slippery conditions in
winter i.e. summer driving is inherently safer than winter. But, in terms of separating winter and
summer risk results, Oboni says that “the difference is small and certainly well between the
margins of uncertainty of a project with so many unresolved information gaps”. We assume
Oboni is saying that, after adjusting the predicted number of excursions for the number of
seasonal haul days, the total number of excursions in summer and winter is similar. This may be
true, but it obscures the important conclusion that all season road use, with the majority of
hauling conducted in summer, will likely result in a much lower probability of accidents and,
therefore, risks are much lower overall compared to winter only road use. It appears that Oboni
and CZN are in agreement on this, and thus perhaps it is not important to pursue definition of the
differing seasonal risks further.

Oboni downplays the estimation of the summer versus winter difference by referring to
“unresolved information gaps”. CZN’s engineers have provided preliminary design details for
every characteristic section of the road, and extrapolated those design details to the full length of
the road. This was made clear during the Technical Session (see Oboni’s December 14 reply, p.
4) and is consistent with the level of engineering which would normally be completed on such a
project. It seems Oboni wanted something more than a preliminary design, and for the entire
road, for the purpose of their risk assessment. This desire is not reasonable considering the stage
of the project (i.e. in environmental assessment and prior to detailed design). If Oboni feels that
their risk assessment has been compromised as a result, perhaps they should have been clear on
this point at the outset. It seems to us that Oboni was at a disadvantage because they essentially
had to rely on the road drawings for their assessment, in the absence of a detailed appreciation of
the terrain from ground survey, which our engineers were able to acquire from multiple,
extended visits. CZN is on record stating that “in our opinion, Oboni is at a distinct disadvantage
in this regard because the road alignment and terrain were not visited by Oboni in the field”. In
our opinion, a lack of site familiarity was Oboni’s limitation rather than the level and extent of
road design.

Accident Probability

Considering vehicles and cargo first, the vehicles will be custom built to specifications so that
they will be the most suitable and safest for the task. Similarly, industry standard best approaches
for cargo safety would be adopted. Our previous point regarding concentrate transport in winter
is that, since the trucks would be loaded overnight in order that they are ready for travel in the
morning, the material will be frozen, reducing the risk of spread from a spill. We agree that
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“three tonne ice balls” (p. 16) are not ‘ideal’. The bags would be tied-down to resist separation
from the trailer bed, as would all other goods. We previously noted that fuel delivery will be via
5,100 L dedicated double-walled tanks integrated into the trailers. This integration will be in a
location to protect the tank in the event of an accident.

Regarding driver behavior and “seed” for more critical accidents, we have previously noted the
intention to employ rigorous control of driver selection, training, suitability and condition prior
to travel, and to reinforce these on a daily basis. Oboni’s reply (p. 36) says they know better
based on the ‘real world’ and two decades of risk assessments, but what ‘real world’ are they
referring to, and what assessments are being referred to? We believe these are not directly
comparable to Prairie Creek. CZN is relying on transport professionals from Allnorth with more
than three decades of experience in the north of Canada who indicate that modern transport
management systems are designed to avoid the “seed” situation.

Regarding road design, we noted that the “final detailed design will conform to B.C.MFLNR
standards which have been well established and proven”. Road design incorporates horizontal
and vertical road alignments that provide for user safety. This involves establishing critical
elements founded on established engineering principles for private and public roadways in
Canada. The Manual of Geometric Design Standards for Canadian Roads, published by the
Roads and Transportation Association of Canada (RTAC), provides design standards that can be
used for forest roads and are in agreement with the B.C.MFLNR standards. Oboni’s reply (p. 29)
was that the use of standards is not “an insurance that risks are under control”. The standards are
not assumed to be insurance, however those noted are established as an acceptable design
standard for road safety. Oboni then cites the Mount Polley failure as an example where
standards failed. The Mount Polley failure (of a tailings pond dyke) is not an appropriate
example for comparison to a road, and in any event, improper detection and characterization of a
weak soil layer underlying the dyke was the cause of the failure, not an absence of following
standards.

Regarding road width, Oboni’s position is that 5 m does not allow for any “slippage” (p. 29). We
provided rationale as to why 5 m is a superior width compared to normal highway lanes with
much higher traffic speeds (90 km/h versus 30 km/h on average). In addition, the road bed would
be sloped into the bank or the lowest risk area so that any slipping due to loss of traction will not
lead to an excursion. Oboni’s reply is that this is a “perfect world conception”. Similarly, Oboni
regards of our confirmation that the road surface will be gravel and maintained, not soil, as not
achievable. Oboni’s reply is that the surface will become contaminated. It seems here, as in many
other places, that Oboni is simply being defensive of their prior assumptions without giving due
and proper consideration of our comments.

We were critical of the examples Oboni’s used to justify their estimation of accident probability,
indicating that they are not likely to be directly comparable. However, it is difficult to confirm
this due to the cited confidentiality limitations (p. 27). We also noted that we felt it was incorrect
for Oboni to exclude the Red Dog and Wolverine examples, for reasons we do not believe were
valid. We believe those examples were more likely to generate more realistic accident
projections. Regarding Red Dog, Oboni cited a 40 t concentrate spill and provided a link,
implying that the Red Dog example would also indicate high risks. On review, we note that the
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spill occurred on December 31, 2000 (i.e. in winter) during poor driving (blowing snow)
conditions. In the Prairie Creek situation, hauling would likely be suspended during such
conditions. Therefore, care is needed extrapolating from one example to another. We provide
further comment on accident projections in the 2" main section below.

Consequences of Accidents

Oboni based consequence on relative energy, spread of contaminants and recovery (p. 7), stating
that this approach was chosen due to the paucity of extant data related to highly sensitive
potential spill areas. We noted that this information was indeed available in the DAR and DAR
Addendum. Oboni contends that the ‘energy, spread of contaminants and recovery’ approach
“avoids complex toxicological reasoning”. The approach has some merit in terms of the potential
for contaminant distribution and longevity, but has little relation to the actual impact of the
contamination on the environment. Therefore, we do not consider it to be a true consequence
assessment.

Oboni defined consequence classes in Table 14 of ORA-11-18. Note that classes 1-3 relate to
environmentally sensitive targets “not in potential reach”. Oboni then assigned consequence
classes to the stratifications (road sections) in Table 15 based on Table 14 and the comments
column in Table 15. We noted previously that many of the comments in Table 15 were
incorrectly based largely on a Parks Canada submission. Oboni’s reply was to defer to the
‘energy, spread of contaminants and recovery’ approach (p. 7) (i.e. not properly addressing
CZN’s comment). See the attached road drawings for the locations of stratifications.

There are incorrect assumptions in Table 15. Road kms 13-13.76 and 23-23.7 are not fish-
bearing, yet class 6 consequences (environmentally sensitive targets within reach) were assigned.
Fish are present downstream of these road sections, but CZN has proposed spill control points to
ensure downstream migration to these areas does not occur. Hence, the consequence classes
assigned should be 1-3.

The consequence class assignment for Stratification 5 is also not correct. The comment indicates
“sensitive drainages & wildlife”. This seems to be a reflection of the incorrect characterization
by Parks Canada. This road section crosses Tetcela River twice, and part of the Fishtrap wetland.
The former is fish bearing, the latter is not. All crossings are in generally flat, easy terrain which
is typical of the whole road section. Apart from the crossings, the road is not proximal to water,
and the habitat is not overly sensitive in relation to other areas. Accidents are unlikely, and any
spill would be easily contained and recovered. As such, the assignment of consequence class 7 is
incorrect, and leads to a false assumption of significant risk in this area. It should be class 1.

The assignment of consequence class 5 to Stratification 8 is also not considered to be correct.
Oboni has perhaps been unduly influenced by the presence of karst terrain (km 53-64) which we
indicated should not be of high consequence because the road avoids karst features and there is
several metres of soil cover. Oboni claimed that the borehole data we provided may not be
representative. In fact, the boreholes were advanced in the km 53-64 area and so they are directly
representative. We also noted that vegetation indicates that the soil cover thickens to the east.
The consequence class for Stratification 8 should be 2 or less, except for the Polje crossing.
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Other incorrect assumptions (e.g. caribou presence) may have led to other incorrect consequence
class assignments.

Resulting Risks

We remain uncertain as to how risks were determined using ORE. We consulted the reference
provided for examples (p. 12). Unfortunately, this was no more illuminating than Oboni’s report.
Oboni has not provided a simple, layman’s explanation of how the accident probabilities and
consequences were integrated with other variables to derive the risk results. This is a concern
because we are not able to verify the procedure, and we have significant concerns with the
results, as we will now explain.

Regarding the stratifications, Oboni appears to be confused in terms of road section locations.
Allnorth provided revised tables in their September 2015 report, Appendix E, for the alternate
road alignment between Wolverine Pass and Grainger Gap which was subsequently adopted, but
did not alter the road km’s east of the alternate alignment. For clarity, we attach a stratification
section summary based on the alternate alignment.

Oboni provided off-road excursion projections in Figure 28A. We will not comment further on
the magnitude of the predicted excursions at this point (further comment is made in the next
section regarding accident statistics), but we will comment on the stratification order (highest to
lowest) and whether this makes sense.

We note that the stratification with the highest predicted number of excursions is 7. Stratification
7 extends from km 39.4 to 143.1 in 10 sub-sections, crossing essentially flat, wooded terrain with
gentle slopes above and below (apart from a short sub-section (7-5) from km 53.9 to 59.1 which
traverses sparsely vegetated ground with a cross slope). It is not conceivable that there would be
any significant number of accidents along this relatively easy terrain. However, Stratification 7 is
the longest by total km, therefore we assume this is the reason for the highest number of
accidents. Hence, accident probability has evidently been assigned on a per km basis without
proper consideration of the terrain, which points to Oboni’s lack of familiarization with the
project and terrain, and inappropriate reliance on drawings.

The stratification with the next highest number of accidents is 2. This stratification is much
shorter at 16.7 total kms. We deduce then that there is a large weighting component related to the
terrain that results in the high accident number. Sub-section 2-1 traverses flat terrain, but sub-
section 2-2 traverses sloping terrain with grade separation to the valley bottom from km 13.8 to
16.5, so there is some justification for the weighting based on sub-section 2-2.

The next highest stratification is 9. This stratification starts at km 143.1 and ends at km 173,
crossing essentially flat, wooded terrain, so again, a significant number of accidents is
inconceivable. The stratification is the 2™ longest at 29.3 km, and thus this appears to be the
reason for the ranking.
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The next highest stratification is 10, 6.2 km in length. This stratification traverses the western
slope of the Silent Hills. The slope itself is steep, but the road grade is relatively gentle with wide
turns such that the accident rating seems unreasonably high for this relatively short stratification.

The next highest stratification is 1, 6.5 km long. This stratification traverses the toe of some
steep side slopes adjacent to Prairie Creek in places, but the road itself is flat and for the most
part adjacent to wide, flat areas. As such, the accident rating is not justified.

The remaining stratifications have quite similar accident projections, including the special
sections which were determined by Oboni to have some of the highest risks. Therefore, the
accident projections seem overly biased by per km rates, and do not properly reflect those
sections of the road which we would intuitively consider to be more prone to accidents due to
grade, slopes and terrain.

Oboni’s Figures 28B and 28C provide the off-road excursions by stratification and consequence
class. The figures on p. 11-12 of their December 28 response are of better resolution which we
appreciate. Obviously, the higher consequence classes are more important in terms of potential
impact. For class 6 and above, the special sections and stratification 5 are indicated as having the
highest potential consequences. The special sections comprise multiple sections which Oboni has
now broken-out. We will return to these below. The stratification 5 risk ranking is a direct result
of the incorrect consequence ranking (7, see above).

Regarding classes 4-5, stratifications 1, 2, 7 and 8 are flagged. We agree that there are potential
consequences associated with Stratifications 1 and 2 where they are adjacent to fish-bearing
streams (2-2 isn’t), although as noted previously, the terrain is flat or gentle (except for 2-2) and
accidents are unlikely, certainly nothing approaching the excursions predicted by Oboni. As
noted above, Stratification 7 extends from km 39.4 to 143.1 in 10 sub-sections, crossing
essentially flat, wooded terrain with gentle slopes above and below. The stratification is not near
fish-bearing streams or other sensitive areas (it is sufficiently distant from Polje Creek which can
be fish-bearing). Hence, the consequence rating and resulting risk definition are not justified.
Similarly, Stratification 8 extends from km 50.9 to 126.3 in 3 sub-sections totalling 6 km, and
includes the Polje Creek and Fishtrap crossings and the western side of the Ram Plateau. The
stratification risk ranking is a direct result of the incorrect consequence ranking of 5 for karst, as
noted above.

Oboni’s December 28 reply broke-out the special sections (SS) separately (p. 13). This allows us
to note that SS a) relates to a Grainger River crossing on the original alignment (km 122.7-123.4)
which has now been eliminated. SS’s 1 and 2 are predicted to have high excursions, while the
others do not.

SS’s 1 and 2 are kms 13-13.8 (non-fish bearing Funeral Creek crossing) and 23-23.8 (non-fish
bearing Sundog Creek crossing), neither of which represents particularly challenging terrain to
navigate, although the valley bottom is some distance below the road in places. We note that
these SS’s are assigned consequence classes 3 and 6, 9 for the Sundog crossing. We believe the
consequence class assignment of 6 to be incorrect because fish are not present, and for SS 2,
caribou are rarely present. A correct lower consequence class will mean lower risk. We also
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believe the class 9 ‘flags’ for SS’s 2, 3 and 5-1 to be false in that, as we noted previously, we
expect stream crossings to be relatively safe locations with very low speeds and crossing guards,
and also bear in mind that Allnorth’s transportation expert indicated that he has no knowledge of
any accidents occurring at crossings in all his years of experience.

We are not intending to imply that there are low risks in all areas, on the contrary, we recognized
there are higher risk sections in our own risk assessment (see the DAR Addendum), but these are
generally in areas not properly highlighted by Oboni. The foregoing commentary is merely
intended to indicate that the risk focus defined by Oboni’s assessment in terms of location,
magnitude and severity is, in our opinion, not correct. This is consistent with our disagreement
with Oboni’s input assumptions and our belief that, in most cases, Oboni’s results are
inconsistent with actual terrain knowledge.

Additional Evidence

There is disagreement between Oboni and Allnorth in the estimation of off-road excursions.
Allnorth does not agree with the examples and approach Oboni used which resulted in a
prediction of accident numbers that Allnorth believes is not realistic. Allnorth have since
completed a review of forest road accident statistics, attached. This review indicates, based on
several years’ data, that Oboni’s accident numbers are approximately one order of magnitude too
high, which is consistent with Allnorth’s previous review comments. Oboni deflected these
comments by noting that concentrates pose a higher consequence than logs (p. 32). We would
agree, however the issue under discussion was accident probability, not consequence.

In the risk assessment we completed in the DAR, we indicated that the concentrates are not
significantly leachable, such that even if they directly entered receiving waters following a spill,
the impacts would be short term and limited. In 2008, CZN undertook geochemical studies in
preparation for operating permit applications. This included leach testing on concentrates.
Results were reported in MESH, April 2008. Reference to this report can be found on the
Registry for EA0809-002, document #4. Leach results based on a 3:1 water-solid test ratio were
as follows:

Pbmg/L  Zn mg/L

Pb Sulphide Concentrate 2.81 28.0
Zn Sulphide Concentrate 1.04 14.8
Pb Oxide Concentrate 1.03 4.5

The advice from the consultant in their report was “the concentrate leachate is not representative
of expected concentrations, since it is extremely unlikely that the concentrate would be mixed
and agitated in water, as occurs in the leach extraction tests”. Therefore, we can consider the
leach results a ‘worst case’, and they validate our statement regarding short term and limited
impacts from a spill.
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Integration of Results and Mitigation Proposals

We have indicated previously that all sections of the road will be reviewed for design, safety and
appropriate speeds (seasonally and in both directions) during the detailed design phase and
subsequent pre-operations planning. To further consider the results of the risk assessments, and
apply these to the consideration of additional mitigations, it is necessary to integrate the results
and the comments we made above in terms of a revised risk appraisal by road section in order to
focus the effort. We provide a tabulated summary below.

Km from | Km to Comment
0 7 | Parallel to Prairie Creek. Very low accident probability but potentially
high consequence (fish). No down slope. Easy recovery.
7 12.3 | Parallel to Funeral Creek. Very low accident probability but potentially
high consequence (fish). No down slope. Easy recovery.

12.3 17 | Parallel to Funeral Creek. Moderate accident probability, low
consequence (no fish, control point downstream). Significant down
slopes. Potentially difficult recovery.

17 25.2 | Parallel to Sundog Creek. Low accident probability, low consequence
(no fish, control point downstream). No significant down slopes.
Relatively easy recovery.

25.2 28.7 | Parallel to Sundog Creek. Moderate accident probability, moderate to
high consequence (fish down slope or adjacent). Significant down
slopes. Potentially difficult recovery.

28.7 39.5 | Parallel to Sundog Creek. Very low accident probability, moderate to
high consequence (gravel floodplain, fish). No significant down slopes.
Easy recovery.

39.5 53.5 | Sundog-Polje watershed forest. Very low accident probability, low
consequence (no fish). No significant down slopes. Easy recovery.

535 57.4 | Ram western slope. Low to moderate accident probability, low to
moderate consequence (karst, no fish). Some down slopes. Moderate
recovery.

57.4 82 | Ram. Low accident probability, low consequence (covered karst, no
fish). No significant down slopes. Easy recovery.

82 96 | Tetcela and Fishtrap lowland. Very low accident probability, low
consequence (no fish). No down slopes. Easy recovery.
96 | 101.7 | Silent Hills slope. Moderate accident probability, low consequence (no
fish). Significant down slope in forest. Easy to moderate recovery.
101.7 | 118.8 | Un-named lowland. Very low accident probability, low consequence
(no fish). No down slopes. Easy recovery.
118.8 123 | Grainger drainage. Very low accident probability, low to moderate
consequence (fish). No down slopes. Easy recovery.

123 | 179.9 | Front Range and Liard lowland. Very low accident probability, low

consequence (no fish). No significant down slopes. Easy recovery.
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Based on the above summary, the road sections we believe require further review for additional
mitigations are kms 12.3-17 and 25.2-28.7, with some consideration also of km 53.5-57.4.

Driver and environmental safety and protection are paramount considerations for road haul
operations. During the detailed design phase and subsequent pre-operations planning, CZN
proposes to consider the following additional mitigations:

e Typical cab safety belts are designed to restrain occupants for forward collisions. Given
the risk of an off-road excursion, which may lead to a rollover and sideways occupant
motion, it is appropriate to consider additional operator restraint devices, and possibly
modified seat-belt arrangements. We will also review other safeguards, such as a
mechanism that prevents the operation of the unit if the seatbelt is not engaged.

e Cargo safety, particularly anchoring, will be reviewed in detail. We will review options
that stabilize the bases of items to be transported, as well as ‘top-down’ anchoring. The
potential for forward and sideways energy will be considered. With respect to concentrate
in bags, unless all concentrate is in bulk, we will look at a base design that will limit the
opportunity for sideways, forward and backward movement, in addition to top straps to
allow top-down forward and sideways anchoring.

e For the road sections noted as requiring further review for additional mitigations, we
propose to look into moderate widening (0.5-1 m) of the normal road width (5 m) in
those locations considered to be specifically at risk of an off-road excursion. Widening
should be feasible for the km sections 12.3-17 and 53.5-57.4. Widening of km 25.2-28.7
will be difficult because of the common occurrence of upslope rock cuts. Widening of
this section in places may still be possible by steepening the downslope, for example by
the use of gabions anchored onto underlying rock. CZN successfully used this approach
to restore the road bed in several sections along Prairie Creek after the 2006 and 2007
floods.

e The road sections to be reviewed for additional mitigations will be considered for
perimeter barriers in locations where they are deemed necessary, which may or may not
be the same locations selected for widening. Barriers could take the form of an earth
berm if space is suitable, or narrower barriers such as cables or guardrails.

e Following the completion of road construction, and before operations commence, an
operational level risk assessment will be completed with the road team including
supervisors, operators and maintenance staff. Additional risk mitigation measures will be
considered.

If you have any questions, please contact us at 604 688 2001.
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Yours truly,
CANADIAN ZINC CORPORATION

Bty

David P. Harpley, P. Geo.
VP, Environment and Permitting Affairs
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ROAD STRATIFICATIONS BASED ON ALTERNATE ALIGNMENT

Stratification | Length (km) From To Description
TYPE | 6.5 0.0 6.5|Prairie
TYPE II-1 6.5 6.5 13.0|Funeral
Special 1 0.8 13.0 13.8|Funeral hairpin
TYPE II-2 9.2 13.8 23.0|Funeral/Sundog pass
Special 2 0.8 23.0 23.8|Sundog trib (canyon) crossing
TYPE IlI-1 1.4 23.8 25.2|Sundog terrace
Special 3 0.4 25.2 25.6|Sundog trib (shoot) crossing
TYPE IlI-2 2.4 25.6 28.0|Sundog terrace
Special 4 0.8 28.0 28.8|Sundog trib & rock cut
TYPE I1-3 1 28.8 29.8|Sundog flats, 2 debris fans
TYPE IV-1 3.6 29.8 33.4|Sundog flats
Special 5-1 0.5 334 33.9|Sundog flats talus toe
TYPE IV-2 0.7 33.9 34.6|Sundog flats
Special 5-2 4.1 34.6 38.7|Sundog flats talus toe
TYPE IV-3 0.7 38.7 39.4|Sundog flats
TYPE VII-1 1.5 39.4 40.9(Sundog forest
TYPE VI-1 0.9 40.9 41.8|Sundog forest
TYPE VII-2 0.6 41.8 42.4|Sundog forest
TYPE VI-2 2.7 42.4 45.1|Sundog forest
TYPE VII-3 0.9 45.1 46.0(Polje forest
TYPE VI-3 2.7 46.0 48.7|Polje forest
TYPE VII-4 2.2 48.7 50.9|Polje forest
TYPE VIII-1 3 50.9 53.9|Polje forest
TYPE VII-5 5.2 53.9 59.1|Ram slope
TYPE VI-4 20.9 59.1 80.0(Ram
TYPE VII-6 6.3 80.0 86.3|Ram slope forest
TYPEV 4 86.3 90.3|Tetcela forest
TYPE VII-7 4 90.3 94.3|Tetcela-Fishtrap muskeg
TYPE VIII-2 1 94.3 95.3(Fishtrap
TYPE X 6.2 95.3 101.5(Silent Hills slope forest
TYPE VII-8 9.9 101.5 111.4|{Un-named muskeg WP-GG
TYPE VII-9 9.1 111.4 120.5|Grainger forest
TYPE IV-4 0.7 120.5 121.2(Grainger Gap
TYPE VIII-3 2 121.2 123.2|Front Range muskeg
TYPE VII-10 16.8 123.2 140.0|Front Range muskeg
TYPE IX-1 15.8 140.0 155.8|Front Range forest
Special 6 0.6 155.8 156.4|Liard River
TYPE IX-2 135 156.4 169.9]Liard logging road
NB access 10 169.9 179.9|Nahanni access road
TOTAL 179.9
TYPE | 6.5 TYPE VII 56.5
TYPE II 16.7 TYPE VIII 6
TYPE IlI 3.8 TYPE IX 29.3
TYPE IV 5.7 TYPE X 6.2
TYPEV 4 Specials 8
TYPE VI 27.2
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PRAIRIE CREEK MINE ACCESS ROAD

STATISTICAL COMPARISON OF LOGGING TRUCK ACCIDENTS IN
BRITISH COLUMBIA AND PROPOSED PRAIRIE CREEK MINE ACCESS
ROAD

Summary:

The prediction of accident frequency by Oboni is based on three examples and a relatively limited sample
size (see Oboni report, section 7.2). Allnorth previously indicated that these examples are likely not
comparable to the Prairie Creek situation because of differing traffic speeds, less administrative controls
or poorer road conditions. Oboni's response was to claim this is not the case, but did not provide
supporting evidence, claiming ‘confidentiality’. Therefore, Allnorth provides accident statistics below
based on the BC logging industry which represent a much larger sample size, provided by reports
prepared by the established and recognized “BC Forest Safety Council” and which, in our opinion, are
much more likely to be representative of the Prairie Creek situation.

Estimated number of accidents for Proposed Prairie Creek Mine Access Road (applying BC Forestry

Statistics) compared to Oboni RA report.

Total All Accidents 1 for 1 for 11.2 44.2 743
every every
B.C Forestry Industry (2000 to 2004) 4577 452247 1 for every 68.4 trips
356 per 1.61 million loads delivered trips km
/ 161 million km (based on data) 1 for every 26,918 km
Total Major Accidents 1 for 1 for 2.1 8.3 58
every every
B.C Forestry Industry (2000 to 2004) 24030 | 2,402,985 1 for every 876 trips
67 per 1.61 million loads delivered / trips km 1 for everv 344 828
161 million km (prorated from 2008 y 2%
to 2014 data) km
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(Includes Class 5 to 9)

Total Minor Accidents

B.C Forestry Industry (2000 to 2004)
289 per 1.61 million loads delivered
/ 161 million km (difference)

1 for
every
5,571
trips

1 for
every
557,093
km

9.1

35.9

685
1 for every 74.2 trips
1 for every 29,197 km

(Includes Class 1 to 4)

*Based on Oboni RA calculations of 20 M km total operational distance for 16 year operation

and/or 3,177 trips per year, 50832 trips total for a 16 year operation.

The above table and statistical comparison indicates that Oboni’s estimates of accidents for the

Prairie Creek project are approximately an order of magnitude greater than those based on BC

forestry road statistics.

While most forestry roads may be wider or of similar width to the

proposed Prairie Creek road, most forestry roads carry two-way traffic with less administrative

controls than will be imposed in the Prairie Creek situation, and most importantly, forestry road

traffic is more intensive, operates at considerably higher speeds, and contains significant

component of public use. The terrain traversed is generally similar. Therefore, overall, we believe

BC forestry road data are an accurate basis to predict accident probabilities for Prairie Creek, and

may in fact over-estimate these probabilities.

Facts Regarding the B.C. Logging Industry

e 69 million cubic metres or 1.41 million loads of timber was delivered in the British Columbia in

2014

e 282 million km of road travelled per year, based on a conservative estimate of 200 km per trip

e An estimated fleet of 2,800 logging trucks operate in B.C.

e The majority of the logging truck fleet consists of smaller independent, owner/operator style

businesses, operating 1 to 3 trucks.

e Alarge majority of the resource roads operating in B.C. are also utilized by other user groups

including recreationalists, mining, and oil/gas industry.

The statistical analysis was prepared using the following reports (located in Appendix A):

(A) A report entitled "Overview of Forestry Truck Crashes in BC, prepared by BC Forest Safety Council,

dated October 20, 2005 found:

e An average of 741 accidents per year occurred in the 5 year period from 2000 to 2004, detailed

month to month reporting of logging truck accidents for all BC (2000 to 2004)
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Five year average, 741 accidents occurred per year for 1.61 million loads delivered or an estimated
322 million km

48% accidents occur on resource roads

Identifies 30% accidents result in rollover (based on ICBC data base)

36% accidents driver judgement considered the primary contributor

25% accidents mechanical problems considered primary contributor

23% accidents road conditions/poor maintenance considered primary contributor

(B) A report entitled "Logging Trucks in British Columbia, Safety Backgrounder & Statistics, prepared by

BC Forest Safety Council, found:

Average of 120 claims per year related to STD (Short Term Disability), LTD (Long Term Disability),
and Fatality claims per average 67.1 million cubic metres harvested, an estimated 1.4 million loads
delivered or 280 million km, for log haulers (based on WorkSafe B.C statistics 2008 to 2014)

Clarifications/Assumptions:

Within the report “Overview of Forestry Truck Crashes in BC", the total accidents reported contain
all accidents, minor and major, in which property damage and/or personal injury occurred.

The 120 claims per year reported by WorkSafe B.C. represent the majority of “major or significant”
accidents. We calculated the minor accidents by subtracting the major accidents from the total
reported accidents.

The data only provides the total number of loads delivered based on the annual reported timber
harvested divided by average cubic metres of timber per load (48.6 m).

Based on our experience, we assume a conservative estimate of 200 km round trip per load. We
split the haul operation 50/50 related to highway/public road operation vs resource road
operation.

The “resource” road operation would occur on a mix of road standards, from simple/low grade
roads to higher speed, double lane roads. As the 5 m design standard proposed for the Prairie
Creek Mine Access Road is a common standard road utilized in the forest industry, we expect it is
proportionately representative of the “resource” road category.

Based on the above publications, we prepared the following statistical analysis of the B.C. Forest

Transpo

rtation industry and as it relates to the proposed Prairie Creek Mine Access Road. This was the

basis for the summary table above.

Total Average Logging Truck Accidents in B.C. per year "all roads” (2000 741 per 1.61 million loads

to 2004 industry statistics) delivered / 322 million km

Total Average "Major” Logging Truck Accidents in B.C. per year "“all 139 per 1.61 million loads

roads” (based on WorkSafe B.C statistical claims 2008 to 2014) delivered / 322 million km
(pro-rated @ 120 per 1.4 million
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loads delivered / 280 million
km)

Total Average "Minor” Logging Truck Accidents in B.C. per year “all roads”
(all accidents—major accidents) (pro-rated)

602 per 1.61 million loads
delivered / 322 million km

Total Average Logging Truck Accidents in B.C. per year "resource roads”
(2000 to 2004 industry statistics)

356 (48%) per 1.61 million loads
delivered / 161 million km

Total Average "Major” Logging Truck Accidents in B.C. per year “resource
roads” (based on WorkSafe B.C statistical claims 2008 to 2014)

67 per 1.61 million loads
delivered / 161 million km (48%)

(pro-rated @58 per 278 million
km)

Total Average “Minor” Logging Truck Accidents in B.C. per year “resource
roads” (all accidents—-major accidents) (pro-rated)

289 per 1.61 million loads
delivered / 161 million km

Statistical Comparison Prairie Creek Mine Access Road based on Km

Total estimated operational km for Prairie Creek Mine Access Road based
on 16 year operation (as per Oboni RA)

20 million km

Total estimated number of “all” accidents for the Prairie Creek Mine 44.2
Access Road

Estimated number of “Major” accidents for the Prairie Creek Mine 8.3
Access Road

Estimated number of “Minor” accidents for the Prairie Creek Mine 359

Access Road

Statistical Comparison Prairie Creek Mine Access Road based on number of trips

Total estimated average round trips per year Prairie Creek Mine Access 3,177
Road (3082 + 39 + 33 + 23 as per Oboni RA)
Total estimated number of “all” accidents for the Prairie Creek Mine 11.2
Access Road based on 16 yr operation
Estimated number of “Major” accidents for the Prairie Creek Mine 2.1
Access Road based on 16 yr operation
Estimated number of “Minor” accidents for the Prairie Creek Mine 9.1

Access Road based on 16 yr operation
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Conclusions:

Based on the reports from BC Forest Safety Council, found in Appendix A, and the statistical analysis, we
can conclude:

(1) The contained reports provide an accurate and statistically sound representation of the
operations of B.C. Forest transportation industry.

(2) The proposed Prairie Creek Mine Access Road will be operated in similar terrain, with the same
engineered road standards, utilizing comparable truck weights and configurations, involving
similar “professional driving” personnel and operating in a comparable regulatory environment.
However, administrative controls will be greater on the Prairie Creek road, and traffic intensity and
speeds much less. Therefore, it is reasonable to assume the statistical probabilities based on
forest roads can be applied to the Prairie Creek Mine Access Road to estimate the maximum
number of probable accidents.

Supporting Documents:

The following information is appended to this document:

e Logging Trucks In British Columbia-Safety Backgrounder & Statistics — Appendix A
e Overview of Forestry Truck Crashes in BC -BC Forest Council — Appendix B

Prepared By: Reviewed by:

Ernest Kragt Brad Major, P Eng.

Reviewed by:

Don Watt, General Manager Mining
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Appendix A - Logging Trucks In British Columbia-Safety Backgrounder & Statistics
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Logging Trucks in British Columbia

SAFETY BACKGROUNDER & STATISTICS
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HISTORY

Logging trucks have been on our Public BC Provincial and Private Resource Roads for many
years, evolving with each technological advancement to be safer, more effective and efficient.

Photo credit: The Terrace and Region Archives

ROLE OF LOGGING TRUCKS IN FORESTRY

Logging trucks play a critical transportation role in moving logs from remote off road locations,
to sawmills and other plants across the province. Without logging trucks the forest industry
would grind to a halt, putting thousands of people out of work and costing our Province many
millions of dollars in lost revenue and negative cascading economic effects.

58,000 people work in forestry in BC, with an average wage per employee (2012) of $68,575.
The approximately 2,800 log haulers are an integral part of making the forestry cycle work,
moving wood to mills and markets.

HOW LOGGING TRUCK INDUSTRY WORKS

The BC forestry industry is made up of many small, mid-size and large companies. More than
85% of forestry companies in the Province are small operations employing five or less people or
are owner-operators.

The same is true of logging truck operations. Some of the major companies own their own
logging trucks, but the majority are much smaller contractors who contract their services to the
major licensees. Many log truck drivers are owner-operators with one, two or more trucks, with
their partner providing administration and other support — real mom and pop, back-bone of
BC’'s economy small business people.

Some log truck drivers are second and third generation. Their rigs represent a major financial
investment, given that the average price of a new truck and trailer costs between $200,000 to
$250,000; annual maintenance and service costs can run between $30,000 to $40,000 (less on
newer trucks); and insurance costs can run $10,000 a year depending on age of truck, driver
experience, history, routes travelled and loads carried, etc.



All log truck drivers are committed and focused to getting each and every load to its destination
safely, because unsafe is not only unacceptable, a major safety incident often results in a major
financial impact cost for the driver, his family and his company.

LOGGING LOADS BY THE NUMBERS

In 2014, the number of loads carried = approx. 1.4 million

In 2014, number of estimated logging trucks on and off public highways = 2,800
In 2014, that means about 500 loads carried on average by each logging truck
Amount of wood carried = approx. 68 million m?

The number of incidents reported both on and off highways that resulted in short term
disability and long term disability claims to WorkSafeBC was approximately 130 in 2014. For the
first time in many years there were no direct fatalities related to log hauling. This means that of
the approximately 1.4 million loads of timber hauled in 2014, 99.99% were hauled without a
short term disability or long term disability.

=

130 Incidents

1.4 Millions Loads




Comparison of Total Wood Harvested in BC (m3) with Total
Number of WorkSafe BC STD, LTD, and Fatality Claims Per
Year From 2008 to 2014
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Rate of short term disability, long term disability and fatality claims per cubic meter of wood harvested
for log haulers (WorkSafeBC Classification Unit No.: 732044)

TRUCKING ADVISORY GROUP (TAG)

TAG was formed in 2014 following a highly unusual number of unrelated logging truck incidents
(five) over a couple of weeks in the fall of 2013. One such incident resulted in the death of a
motorcyclist on a public highway near Whistler. An inquest into that death is scheduled to
happen in 2015.

Industry was very concerned about the incidents and felt that it needed to take increased
action to firstly understand what had caused these individual incidents and examine whether
there was a need to better address any determined emerging issue.

TAG MEMBERS

TAG’s 16 members include licensees, contractor associations, a log hauling contractor, a
representative from the Log Truck Technical Advisory Committee, and a BC Forest Safety
Council representative:

Kerry Douglas, West Fraser
Nick Arkle, Gorman Bros.
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Mike Falkiner, BC Timber Sales

David Elstone, Truck Loggers Association
Larry Price, Interfor

Wayne Lintott, Interior Logging Association

Barry Gladders, Tolko Industries “lndustry

Jerry Moonen, Tolko Industries .
Ken Pederson, Canfor knows: Safety IS
Peter Baird, Canfor not on[y the

Shawn Clerke, Gorman Bros. ioht thi t
Scott Marleau, West Fraser I'Ig Ing o

Jason Stafford, BC Timber Sales dO, it’S a|SO

Marty Hiemstra, LoBar Log Transport .
Vern Woods, LTTAC representative gOOd business.

Dustin Meierhofer, BCFSC Profitability &
reputation
PURPOSE OF TAG
depend on
To determine the type, frequency and factors relating to log truck | every load being
safety incidents and take appropriate actions to improve safety delivered
performance by reducing injuries and fatalities. ”
safely.

CURRENT FOCUS OF TAG

Safety data collection and analysis

Log Truck Overweights

Education/training of log haulers, loader operators and supervisors
Mechanisms to improve driver behaviors and safety performance
Improving communications within and outside of industry

REGULATIONS THAT GOVERN LOGGING TRUCKS AND DRIVERS
Log truck driving — or log hauling —is highly regulated. It falls under the jurisdictions of the
following authorities:

CVSE — Commercial Vehicle Safety and Enforcement (Ministry of Transportation); Responsible for
several key program areas promoting compliance of safety regulations for commercial transportation.

Through administration of the National Safety Code, Vehicle Inspections and Standards, Commercial
Transport, Compliance and Enforcement as well as ITS Initiative (Technology) CVSE mandate is improve
road safety, protect the highway infrastructure and promote economic growth.

CVSE’s authority and mandate does not include resource or industrial roadways.



RCMP - Responsible for compliance and enforcement of Motor Vehicle Act, the Commercial
Vehicle Act, and other legislation and laws, including Criminal Code Offenses. NOTE: Impaired
Driving and Dangerous Driving Causing Death (Criminal Negligence) are Criminal Code offenses.
The RCMP usually won’t attend an incident on a resource road unless there are Criminal Code
offenses involved or suspected (drugs & alcohol, weapons, etc.)

WorkSafeBC (WSBC) — Responsible for compliance and enforcement of Workers Compensation
Act and OHS regulations. Sections relevant to driving include Part 26, and the parts around
mobile equipment, and worker supervision.

Insurance Corporation of BC (ICBC) — Responsible for licensing, insuring and registering
commercial drivers and vehicles.

Ministry of Forests, Lands and Natural Resource Operations (FLNRO) — Natural Resource
Officers (previously known as Compliance and Enforcement); responsible for monitoring and
enforcement on BC’s resource roads — speed, radio use, timber marking, vehicle/load weight,
general road safety etc.

Ministry of Environment — Has regulations and requirements relating to spills, spill response,
etc.

Transport Canada (under the Motor Vehicles Act) — Also has a hand in regulating truckers,
including safe design regulations.

Additional compliance — Employers and Licensees have extensive safe work procedures that
are practiced and enforced.

LOG TRUCK DRIVERS’ DAILY REQUIREMENTS & ROUTINE

Start of day: Driver must do a pre-trip inspection.

He/she must walk around the truck, check brakes, stakes, bunks, lights, etc.; must note small
things and report these to his/her supervisor; big things need to be fixed right away before the
hauling day begins. Driver must sign off on log book that it has been done.

Log Book hours begin as soon as the pre-trip starts, and the key is turned. In addition to on-duty
time, log haulers track their off-duty time in their log books so drivers can demonstrate they
have not exceeded hours of service, and they have had an adequate rest period.

Wrappers, bunks and stakes must be visually checked before loading on the block. Weights
must be checked using on-board scales as the truck is loaded or once it has been loaded.

Once loaded, the load needs to be wrapped. While many truckers are still throwing wrappers
by hand (potentially causing shoulder injuries) an emerging practice is for the loader to drop



the wrappers on top of the load, secure the load and then let the driver grab them from below
and cinch them up when it is safe to do so.

Once wrapped, the truck usually moves off the landing or roadside loading area, to the place
where the stamp hammer is kept; the load is timber marked, and again, the driver checks
wrappers, brakes, lights, etc.

From there, the next check is before leaving the resource road and entering the highway. This

requirement is mandatory under regulation, section 10 of NSC Cargo securement, which states that
the driver of a vehicle transporting logs, before the vehicle enters a highway from a private road, shall:

(a) inspect the vehicle, the logs and the securing devices to ensure compliance with this Standard, and
(b) make necessary adjustments to the securing devices, including adding more securing devices.

This is the basic legal requirement. But, depending on a variety of criteria, truckers need to
check and tighten their wrappers more frequently than this — they have to maintain load
securement for the duration of the trip, no matter how many stops that entails.

After 3 hours or 240 km (whichever comes first), the truck is required to pull off the road, and
check wrappers again. It must also stop at all mandatory brake checks.

Once they get to the mill yard, and unload, trailers need to be loaded and secured on the truck.

After the work day is done, a post trip inspection is performed in order to determine if any
maintenance or repairs are required prior to the following shift.

Got questions for the Transportation Advisory Group?

Or, would you like a presentation about logging truck safety, initiatives, economic impact to
your municipality or community of forestry operations?

Please contact TAG at:

Transportation

BC Forest Safety Council
1-877-741-1060

or email TAG@bcforestsafe.org



mailto:TAG@bcforestsafe.org
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