MEMO

Date: September 6, 2016 HCP Ref No.: CZN7932
From: John Wilcockson

To: David Harpley, Canadian Zinc Corp

Subject: All season road supplementary habitat information

The purpose of this memo is to provide supplementary habitat information specific to the proposed Prairie
Creek all season road.

The supplementary habitat information was collected during a two-day field reconnaissance program
completed in July 2016, as well as a re-evaluation of existing data.

July 2016 field program

On July 13 and 14, 2016, Dave Harpley (Canadian Zinc Corp (CZN)) and John Wilcockson (Hatfield
Consultants) conducted habitat assessments at a number of sites along the proposed all season road
alignment. Field habitat sheets are provided as Attachment 1. Locations included:

1. A new watercourse crossing of a Sundog Creek tributary at km 28.6;

2. Specific locations on Sundog Creek where the road prism is proposed to encroach on aquatic
habitat! (km 33-38.1);

3. The proposed Sundog Creek diversion (km 35.2-36.6);

4. Watercourse crossings along the new preferred alignment within the Unnamed Creek watershed
and headwaters of Grainger River (between km 104 and 124) and

5. Watercourse crossings of the Grainger River tributaries (km 126 and 143).

In addition, potential sites suitable for habitat enhancement, for potential offsetting purposes, were
evaluated.

Sundog Creek and Un-named Creek locations were assessed both from the air and on the ground (i.e.,
ground truthing). Locations on Grainger River tributaries were assessed from the air only since the purpose
was to identify possible obstructions to fish passage, and this was best conducted from the air. Fish habitat
field sheets were filled out at many of the locations; however, field notes and photographs were collected
where a full habitat sheet was not warranted or possible.

1 In this memo aquatic habitat is considered to be any portion of a stream without mature vegetation. Due to the slow growth of
plants in the poor soil and high elevation, combined with the short growing period of high latitudes, it is anticipated that mature
vegetation coincides with a 1:10 year return.
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1 - Crossing of a Sundog Creek tributary at km 28.6

The preferred road alignment between km 28 and 29 was changed after DAR submission. Consequently,
two main stem crossings, at km 28.2 to 28.7, were avoided and a single tributary crossing was added at
28.6. The habitat reconnaissance conducted at km 28.6 in July 2016 identified habitat suitable for Arctic
grayling for rearing and migration at the site of the crossing. Substrate tended to be coarse and flow was
fast. There was negligible cover for fish. Approximately 180 m upstream of the crossing are a series of high
gradient shoots and waterfalls preventing upstream fish migration. It is possible that fish spawning habitat
exists upstream of the crossing; however, habitat at the crossing location only offers rearing or migration
habitat. The intent of the open span bridge planned for the crossing is to avoid encroaching on instream
aquatic habitat, thus we do not anticipate any permanent loss of alteration of habitat (Figure 1).

Figure 1 New crossing at km 28.6 (Tributary of Sundog Creek, looking south, aerial
shot).
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Figure 2 Habitat at new crossing location (km 28.6, tributary of Sundog Creek,
looking south).

2 - Encroachment onto Sundog Creek

Between km 30-40, the proposed all season road encroached upon the Sundog Creek floodplain. Here the
proposed alignment follows the south edge of the floodplain, thereby largely avoiding contact with aquatic
habitat. However, between km 32 and 38, there are several locations where the road will encroach into
aquatic habitat to some degree.

In order to maintain the all-season road on the south side and avoid creek crossings, limited portions of the
active channel will need to be relocated further north. Sundog Creek has a large floodplain and the location
of the active channels change from year to year. It is possible that natural changes to flow over time would
redirect the current active channel away from the south bank.

The aquatic habitat in Sundog Creek between km 30 and 40 generally consists of fast riffle habitat (~80%)
with associated cobble substrate (Figure 3, Figure 4). This habitat provides potential migratory habitat for
Arctic grayling, and potential spawning and rearing habitat for slimy sculpin.
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Figure 3 Sundog Creek looking downstream, showing most common morphology
(fast riffle).

Figure 4 Sundog showing most common substrates (flow to the right).
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Between 15 and 20% of habitat in this section of Sundog Creek consists of a slower riffle (Figure 5 and
Figure 6). The habitat here is characterized by the presence of large gravel. These substrates are within
the size range used by Arctic grayling for spawning?. However, Arctic grayling generally use tributaries for
reproduction and it is uncertain whether they use the large gravels in the slower riffles found in the thalweg
and secondary channels of Sundog creek. Slimy sculpin may use this habitat for rearing, but due to the
smaller size of substrate, it would provide less cover and refuge from flow?2.

Figure 5 Sundog Creek, slow-riffle habitat occurring in 15 to 20% of the stream.

2 Minns CK, Resit JD, & CL Evans. 2002. Life History Characteristics of Freshwater Fishes Occurring In The Northwest Territories
and Nunavut, With Major Emphasis on Riverine Habitat Requirements. Department of Fisheries and Oceans. Canada.
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Figure 6 Sundog Creek, substrates common to the slow-riffle habitat.

Less than 5% of habitat by area in this section of Sundog Creek consists of pools and back-eddies typically
located behind boulders and encroaching bedrock (Figure 7). Substrates vary from sand to small boulders.
There are pockets of fine gravels which would appear to be good spawning habitat for Arctic grayling
(Figure 8). The boulders also provide refuge to grayling and sculpin during freshet and periods of greater
flows after large precipitation events. The diversity of substrate, depths and flows created by the boulders
create good rearing habitat for both Arctic grayling and slimy sculpin. The deepest (and largest) of the pools
observed was at km 35.3, which was 1.5 m deep and approximately 10 m long at the time of survey
(Figure 9 and Figure 10). This pool is immediately upstream of the proposed diversion and outside of the
road envelope and therefore would not be affected by the all-season road construction. This pool is not
likely to provide overwintering refuge, as it is anticipated that the depth of water would decrease
substantially in the fall and winter, and therefore it is likely the residual pool would freeze to bottom. Ice
thickness in the Nahanni region is typically 1 m in winter. The remainder of pools observed were smaller
and less than 70 cm deep, and would likely freeze to bottom in winter.
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Figure 7 Sundog Creek showing side channel with boulders along south margin
(looking upstream).

Figure 8 Sundog Creek - Pockets of smaller substrates often found downstream of
boulders and pools.
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Figure 9 Sundog Creek — largest pool observed adjacent to the all season road.

Figure 10 Sundog Creek — largest pool observed adjacent to the all season road —
aerial view.
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3 - Sundog Diversion

The proposed Sundog Diversion will re-direct the flow of Sundog Creek from the south side of the channel
to a pre-existing dry channel further to the north. The purpose of the diversion is to allow the road to run
along the south side of the channel between km 35.3 and 36.5, where the road will need to be built into
what is currently normally wetted channel.

At the upstream extent of the diversion, there are currently two side channels from the existing main channel
branching off the thalweg to the south. A diversion berm would be placed parallel to the thalweg upstream
of the new channel to cut off the side channels and the thalweg as it takes a right hand turn to head east
(Figure 11). A preliminary design of the diversion has been provided by Tetra Tech (2016). At the head of
the new channel, substrates consist largely of cobble imbedded in sand (Figure 12). Fine material is
generally deposited at the head of old channels as a stream begins to adopt a new channel (Bill Rozeboom,
Tetra Tech, pers. comm.). Downstream of the head of the new channel, the morphology appears to be
similar to the existing channel, having varying gradients and channel widths. There were several locations
having accumulations of sand in the channel, which would have deposited as the thalweg was diverted
away.

Figure 11 Location or proposed diversion with estimated location of berm (in green),
km 35.4, photo looking north-east.
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Figure 12 Ground-level shot looking downstream in proposed future wetted channel.
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Figure 13 Ground level shot looking upstream showing connection to proposed
future wetted channel.
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4 - New Alignment Watercourse Crossings

The new alignment crosses a north-flowing un-named creek. This creek consists of low-gradient
meandering channels, having a high frequency of beaver dams. Observations suggest that this stream
provides poor fish habitat. The site reconnaissance in July 14, 2016, found moderate dissolved oxygen
concentrations (7.6mg/L), abundant instream vegetation, and swimming insects suggesting the absence of
fishs.

Figure 14 New crossing near km111.3 Unnamed Creek; photo looking south
(upstream).

3 Swimming insects are readily eaten by fish, their presence can indicate the paucity of fish.
Schilling E.G, C.S. Loftin, and A.D. Huryn , 2009. Macroinvertebrates as indicators of fish absence in naturally fishless lakes
Freshwater Biology 54:1, P181-202



Page 12 of 16

Figure 15 New crossing near km111.3 Unnamed Creek.

At km 119, the road crosses a large alluvial outwash fan. This outwash fan drains a mountainous watershed
approximately 8 km long, and drains into the Grainger River as it exits Gap Lake. It was completely dry
during field visits in July and September 2014 and July 2016. It is anticipated that the only time it is wetted
is during large rainfall events coinciding with rapid melting of snow on adjacent mountains. Due to the highly
ephemeral nature of this water feature, it is unlikely to provide aquatic habitat.
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Figure 16 km 119 — Crossing of alluvial outwash fan (near bottom of photo); photo
looking South.

5 - Grainger Tributary Crossings

Between km 126 and 143 small tributaries flowing from the east side of the first Nahanni Range flow east
towards progressively lower gradient slopes (Figure 17). These streams typically drain to wetlands or are
beaver impounded (Figure 18). It is believed that these streams are not accessible to fish at the road
crossings.
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Figure 17 Tributary to Granger River showing decrease of gradient with distance
from Nahanni Range (i.e., downstream of proposed road) ~km 128 — 139;
photo looking west.

Figure 18 Beaver dam on tributary to Granger River ~km 136.
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Supplementary Habitat Information on the Liard Crossing

In September 2014, Hatfield and CZN staff visited the proposed Liard Crossing location. The purpose of
this visit was to gather site bathymetric and hydrological data as well as some habitat information. The data
from 2014 was used to retrospectively create a field habitat sheet for the proposed barge crossing. The
bathymetry data was provided in Appendix 11 of the DAR. A field habitat sheet is provided as Attachment
2. Habitat consists of run morphology with predominantly sand/silt substrates. Based on available data, the
habitat at the proposed Liard River crossing does not appear to be unique to the area. It is likely that this
portion of the Liard River is used for fish migration purposes only.

Figure 19 Liard River adjacent to crossing location example of bank substrate [photo 1].
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Figure 20 Liard River adjacent to crossing location example of bank substrate [photo 2].



Attachment 1

Habitat Sheets




























Attachment 2

Liard Crossing Habitat







Attachment 3

Field Notebook

































