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Executive SYMMARY

Transport Canada (TC) is responsible for transportgolicies and programs. It ensures that
air, marine, road and rail transportation are ssdeure, efficient and environmentally
responsible. TC is participating in the environna¢assessment for the Canadian Zinc
Corporation (CZN), Prairie Creek Mine in accordand#h our departmental mandate pursuant
to theNavigable Waters Protection AGKWPA). TC’s involvement in the assessment has
consisted of a review of the construction and ajpmraf the proposed bridge crossings along
the all season road and winter access road. TeanSpnada, if requested, will provide
specialist advice on potential impacts of the depedent to the public right of navigation in
navigable water ways. TC’s focus in reviewing prega developments in and around Canadian
waterways is to ensure a balance between the pugiticof navigation and the need to build
works — that is any structure, device, or othemgtthat may interfere with navigation, such as
bridges, dams or docks — in navigable waters. TW&P provides for the prohibition to build
works in navigable waters, unless the work has lag@noved by the Minister of Transport.
TC'’s technical review of the Prairie Creek Mine jeob proposal is divided into two sections:
the winter access road, and the proposed four éidassings. The following is a summary of
TC’s conclusion and recommendation for Prairie €fd@e.

TC is recommending that CZN adhere to T@isor Works and Water@Navigable Water
Protection)Order for winter crossinggsee Appendix | of this document), and ensurettieat
terms and conditions are followed during the cartdion of the proposed winter access road.
Failure to construct the work in accordance with skandards and criteria identified in the
document and outlined in ti@rder as referenced in section 13 of the NWPA may rasult
enforcement action.

TC has conducted a cursory review of the four psegddridge crossings and our Navigable
Water Protection Program (NWPP) is currently coripieaNavigability Impact Assessmeot
the identified waterways. Please note that the gge@ watercourses may fall under the class of
minor navigable waters and if applicable, the wassis may be deemed minor navigable waters
and the works being considered may be exempt fhrenNWPA application process. TC has
established a two-stage review processnitial and Secondary Reviewg be used by
proponents in determining whether or not a paricnbavigable water meets the definition of a
minor navigable water. The NWPR2810Minor Waters User Guidésee Appendix Il of this
document) can aid in assessing navigability th@@sed waterways. The criteria established in
theOrder under each class and referenced ir2EOMinor Waters User Guideust be fully

met in order for the navigable water to be considerathdr” under the provisions of the Act.
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1.0 INTRODUCTION

The Canadian Zinc Corporation’s (“CZN”) Prairie €keMine project is a proposed
underground mine and milling operation locatechim $outhern Mackenzie Mountains in the
south-west corner of the Northwest Territories. Agpgmately 120,000 tonnes of lead-zinc
concentrate a year will be transported via a 188koess road to the Liard Highway. Seasonal
road operation provides significant challenges bseaf the quantities to be moved in a short
period of time.

In June 2009, the Nahanni National Park Reserv&lPR") was officially expanded. The Mine
area is now surrounded by the expanded park mdtipart of the park, and approximately half
of the length of CZN'’s access road crosses the. park

Transport Canada has completed its technical rewfefve proposed Prairie Creek Mine project
in accordance with our departmental mandate putsadheNavigable Waters Protection Act
Our review consisted of the following: CZN DeveldpeAssessment Report (DAR), Technical
sessions, and CZN’s Navigable Waters Protectiogrfar Application (submitted May 27,
2011). TC is submitting the following comments floe environmental assessment of the Prairie
Creek Mine Proposal.
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2.0 TECHNICAL COMMENTS — WINTER CROSSINGS

2.1  BACKGROUND

The Canadian Zinc Corporation’s Prairie Creek Mgproposing to construct a 180 km access
road from the project site to the Liard HighwayeTdtcess route is a combination of the existing
alignment constructed and operated in the 1980sameér road re-alignments. This road will be
constructed and operated on a seasonal (wintelg fsas approximately November 1st to

March 31st of each year.

2.2 Documents Referenced
Canadian Zinc Corporation. Prairie Creek Mine Depels Assessment Report.
Addendum. May 2010. Section 6.0 Access Road Impnevés.
DAR Volume 3 of 4. Appendix 14. Prairie Creek MiManter Road Re-Alignment Air
and Ground Stream Crossing Fish Habitat Assessmdetso

2.3 Proponent’s Conclusion

The construction of the seasonal portion of thesscoad will utilize a number of winter
crossing structures, which will include snow-filés)d temporary span structures. CZN provided
information on the 28 waterways (DAR Appendix 1d$@ciated with the construction of the
winter access road. Twenty-four watercourses weakiated from the air, via helicopter, and
four waterways were assessed in-stream.

2.4  TC'’s Conclusions and Recommendations

At this time Transport Canada has no concerns dagathe winter crossings associated with the
seasonal portion of the access route. TC advisesOBN abide by TC’$linor Works and
Waters(Navigable Water Protection) Order for winter iogs (see Appendix Il of this
document), and ensure that the following termsaordlitions are strictly met during the
construction and operation of the winter accesd:roa

1. Before spring break-up commences, all parts ofubiks, including piers,
abutments, log fills and debris, shall be completemoved from the navigable
waters, including the area from the waters’ edgdéchigh water mark; and

2. Before the navigable waters are thawed to suchx@methat navigating by a vessel
other than an icebreaker is possible, the bedeoh#tvigable waters be restored to its
natural contours if the works disturbed it.

Failure to construct the work in accordance with shkandards and criteria identified in Maor
Works and Water®rder for winter crossinggnd outlined in th€©rder as referenced in section
13 of the NWPA may result in enforcement action.
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3.0 TECHNICAL COMMENTS — BRIDGE CROSSINGS

3.1  BACKGROUND

CZN proposes to construct bridge structures atdth@wving four locationsKm 6.0 Casket
Creek, Km 13.1 Funeral Creek, Km 23.0 Drum Creek, ad Km 52.9 Polje Creek,two in the
area including the Mine are encircled by the expandahanni National Park Reserve, and two
in the park itself. All other crossings will be e or snow-fill, or by use of temporary spans, in
winter.

3.2  Documents Referenced
Canadian Zinc Corporation. Prairie Creek Mine Depels Assessment Report.
Addendum. May 2010. Section 6.0 Access Road Impneves.
DAR Volume 3 of 4. Appendix 14. Prairie Creek MiMénter Road Re-Alignment Air
and Ground Stream Crossing Fish Habitat Assessmdetso
Canadian Zinc Corporation. Prairie Creek Mine Nabig Waters Protection Program
Application. May 27, 2011.

3.3 Proponent’s Conclusion
I.  Km 6.0 Casket Creek

The crossing location is at latitude°635’ 57.49” N, longitude 12449’ 54.87”. Casket
Creek is a tributary of Prairie Creek. The lowexate crossed by the access road consists
of an outwash fan. During spring and peak flowsrehare several channels carrying
water. However, there are 2 main channels. Aftangmnd unless there is heavy
rainfall, flows are quite small and can be entirglfp-surface within fan gravels. All
channels are quite shallow, with water depthstleas 30 cm and channel widths less
than 2 m.
A bridge was constructed over the largest changeihat the southern edge of the fan.
The southern abutment is intact rock, and the eonthbutment is cobble. Culverts were
installed in the road bed further north to paswélan channels which seasonally carry
water.

ii.  Km 13.1 Funeral Creek
The crossing location is at latitude°636’ 31.93” N, longitude 12443’ 31.49". Funeral
Creek is also a tributary of Prairie Creek. Thessihog location is near the headwaters of
one of 3 streams that join to form Funeral Creeknmstem. The channel at the crossing
location is approximately 1 m wide, with banks 0.35 m high. Flow depth is 5-10 cm.
A crossing structure will be made with steel beamd wood decking, similar to the
Casket Creek Bridge.

iii.  Km 23.0 Drum Creek
The proposed crossing location is at latitude 3 13.38” N, longitude 12434’
56.15". DrumCreek is a locally named tributary of Sundog Cré&éie road presently
ramps down into a bosanyon and fords the stream. A new bridge sparoisgsed
downstream over rock abutmenid.the proposed bridge location, the stream is
approximately 2-2.5 m wide and 0.5 m de&putments are about 8 m high. There is a
waterfall about 10 m high at Km 25.0.

iv. Km52.9 Polje Creek
The crossing location is at latitude°636’ 19.88” N, longitude 12406’ 59.79” and is
inside thePark. The only access is on foot or by helicog®etje Creek is a tributary of
Sundog Creek. Thattached photo sheet shows the creek near therggdesation in
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early September 2009 aftepariod of heavy rainfall. The channel was 12 m vadd
about 0.5 m deep. The channel to be about 6-7 ra with banks 1.5 m high.

3.4  TC'’s Conclusions and Recommendations

TC has conducted a cursory review of the four pseddridge crossings and our Navigable
Water Protection Program (NWPP) is currently cortipieaNavigability Impact Assessmeot
the identified waterways.

Please note that the proposed watercourses maynfddir the class of minor navigable waters
and if applicable, the waterways may be deemed mmawvigable waters and the works being
considered may be exempt from the NWPA applicgpi@mtess. The NWPP2010Minor
Waters User Guidésee Appendix Il of this document) can aid in assesnavigability the
proposed waterways.

TC has established a two-stage review procedsitial and Secondary Reviewg be used by
proponents in determining whether or not a paricnbavigable water meets the definition of a
minor navigable water. If the measurements of éneégable watedo not passeither review
processan application for approval under the NWPA is requred.

It is recommended that the proponent keep detaihedaccurate records of the review process
and measurements taken, including pictures of adlsuring locations and existing natural
obstructions.

The Initial Review is the primary review methodttbansists of measuring only the average
depth and width of the navigable water. If eithkthe following conditions is met, the navigable
water may be considered a minor navigable watermar@pproval under the NWPA is not
required:
1. average depth of the navigable water measurect dtigih-water level is 0.30 m
or
2. average width of the navigable water measuredeahigih-water level is €.20 m

The Secondary Review is the subsequent review rdettad consists of analyzing the remaining
navigable water characteristics in combination \lith average width of the section of the
navigable water to see if both are sufficientlytrietive.

If the average width over the 200 m long sectiothefnavigable water is 1.20 m or more but not
more than 3.00 m and one of the following four dtads are also true, the navigable water may
be considered a minor navigable water and an agjaitfor approval under the NWPA is not
required. The four conditions include:

1. average depth of the navigable water measurec dtigin-water level is 0.60 m or

less;

2. the slope is greater than 4 percent;

3. the sinuosity ratio is greater than 2; or

4. there are 3 or more natural obstacles.

If the average width through the 200 m long sectibthe navigable water is greater than 3.00
m, the navigable wateannot beconsidered a minor navigable water and an approwdér the
NWPA is required.
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4.0 SUMMARY OF RECOMMEDATIONS

1. TC has no concerns at this time regarding the wintecrossings associated with the
seasonal portion of the access route. TC advisesatiCZN abide by TC’s Minor Works
and WaterdOrder for winter crossingsand ensure that the terms and conditions are
strictly met during the construction and operationof the winter access road.

2. TC has conducted a cursory review of the four propsed bridge crossings and our
Navigable Water Protection Program (NWPP) is curretly completing a Navigability
Impact Assessmerior the identified waterways.

3. Please note that the proposed watercourses may fathder the class of minor navigable
waters and if applicable, the waterways may be deesd minor navigable waters and the
works being considered may be exempt from the NWPApplication process
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APPENDIX I:
Minor Works and Waters Order for winter crossings
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NOTE

If your project involves temporary works, these works may
be subject to the criteria listed in section 10 of the Minor
Works and Waters Order and referenced in the Transport
Canada publication Temporary Works (TP 14893).

You should note that other laws and regulations may be

applicable to your project.

For more information, visit Transport Canada’s website at
http://www.tc.gc.ca/marinesafety/oep/nwpp/menu.htm
or call 1-877-842-5606.

- N
A Minor Work

istorically, many projects pose no threat to the ongoing
H safety of navigation if positioned and constructed

in accordance with specific standards and criteria. Such
projects are considered by Transport Canada as minor

works and, as such, no application under the NWPA will

be required.

The NWPA is a federal law designed to protect the public
right of navigation. It ensures that works constructed in
navigable waters are reviewed and regulated to minimize

the overall impact on navigation.

- )

© Her Majesty the Queen in Right of Canada, represented by
the Minister of Transport, 2009
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© Her Majesty the Queen in Right of Canada, represented by the Minister
of Transport, Infrastructure and Communities, 2010.

No part of this publication may be reproduced, stored in a retrieval system, or trans-
mitted, 1n any form or by any means, electronic, mechanical, photocopying, record-
ing, or otherwise in whole or in part, without prior written permission of Transport
Canada. Requests may be forwarded to marinesafety-securitemaritime(@tc.gc.ca.

The information in this publication 1s, to the best of our knowledge, reflective of
the Minor Works and Waters (Navigable Waters Protection Act) Order,

that came into force on June 7, 2009 and made pursuant to section13 of the
Navigable Waters Protection Act.

TP 14838
TC-1002965

[SBN: 978-1-100-13740-7
Catalogue No.: T29-60/2009E-PDF

For additional copies of this publication, please visit http://transact-en.tc.gc.ca
or contact Transport Canada’s Order Desk at 1-888-830-4911 — International at
613-991-4071.

Printed on Forest Stewardship Council compliant paper.
To learn more, visit www.fsccanada.org.

2009



MINOR WATERS USER GUIDE 2010




5.0 Artificial Irrigation Channels and Drainage Ditches. ..ccassimmmmsisioen 3

L i e e o ol O e 4
il A EpheEtGn.ad. MR TR s ———————— 4
6.1.2 Average Depth (D) and Width (W) of the navigable water measured

at the high-waterlevel ......ooooiiiiiiii 5
e s [T L T 7
6.1.4 S1NU0SIEY (K) oot e s 8
b5 Natiral QO BEaetibiiE O ) nmsmnmamammmm s s s e S 3

7.0 Criteria And Review Process.......o.uuuiiiriiiiiiiiiiin e e e 9
Fll Imbal Rerie N m e smmms o s e R S P R D B 10
7.1.2 Secondary ReVIEW ........uviuiiiiiiiiiiiiie e e e e e aa e e e reva s 10
7.2 Nmar Waters Review Precest Blow Chait wmansiammsmanassmna 11

B0 SCCIIATIOS 1ttt veviiii et eetee vttt eeeeeaesan e e e eeseas s eeseeaesasas s e aeseaasn e aesesaenneneereseensns 12

g.0i5ariple Record SHest s i e i A S R 15

10.0 Contact INfOrmation ........o.cuvivieroreriieiier e et eee e e e as s e e e aeaeasneees 16

1 2010



1.0 BACKGROUND

The Navigable Waters Protection Act INWPA ) ensures a balance between the
public right of navigation and the need to build works — that is any structure,
device, or other thing that may interfere with navigation, such as bridges, dams

or docks — 1n navigable waters. The NWPA provides for the prohibition to build
works 1n navigable waters, unless the work has been approved by the Minister of
Transport. Proponents looking to build works in, on, over, under, across or through
navigable water, must first apply to the Transport Canada ('TC) Navigable Waters
Protection Program (NWPP). The NWPP is responsible for administrating the

provisions under the Act.

On March 12, 2009, the amendments to the NWPA came into force as a part of the
Government of Canada’s initiative to accelerate infrastructure and major resource
projects. One objective of these amendments was to streamline the federal review
process for works on navigable waters by establishing classes of waters that are “minor”
in nature and therefore, not subject to the application requirements under the Act.

The following specific classes of minor navigable waters are incorporated into the
amendments to the NWPA (section 13) by means of the Minor Works and Waters
(Navigable Waters Protection Act) Order:

1. Private lakes
2. Artificial irrigation channels and drainage ditches
3

. Minor navigable waters

2.0 PURPOSE

The purpose of this user guide 1s to assist industry professionals by outlining the
criteria and methodology required in order to assess waters that may fall under the
classes of minor navigable waters established in the Order. If waterways are deemed
to be minor navigable waters, the works being considered are exempt from the
NWPA application process.

The criteria established in the Order under each class and referenced in this guide
must be fully met in order for the navigable water to be considered “minor” under
the provisions of the Act.

2010 1
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Works placed on any of these classes of minor navigable waters contrary to the
established criteria will be subject to an application for approval and to the
enforcement provisions of the NWPA.

3.0 DEFINITIONS

The following definitions apply to this user guide:

Drainage Ditch: An artificial trench solely intended for the purposes of
receiving and conducting surface and ground water that has an average
width of less than 3.00 metres (m) and excludes any natural lake, river,
reservolr, etc.

High-water level: The level at which a navigable water begins to over-
flow its natural banks.

Irrigation Channel: An artificial canal or supply channel solely intended
for conveying water from a source supply for agricultural purposes that
has an average width of less than 3.00 m and excludes any natural lake,
river, reservoir, etc.

Natural obstacle: A natural physical obstruction in navigable waters,
such as a beaver dam, a deadfall, a steep drop or thick vegetation that
prevents the passage of a vessel.

Sections of navigable waters: 200 m long sections of navigable waters
which may be continuous.

Sinuosity ratio of navigable waters: The ratio of the length of the
centre line of the navigable waters to the length of a straight line that
starts and ends at the same points as the centre line.

Slope of navigable waters: The differential elevation of the water
surface from the upstream end of the centre line of the navigable waters to
the downstream end of that line.

2010



4.0 PRIVATE LAKES

Private Lakes refer to lakes that measure 5 hectares or less in area which must
meet the following established criteria in order to be exempt from the application

provisions of the NWPA!:

1. all land abutting the navigable water 1s owned by one person or
company other than the federal or provincial government;

2. no navigable waters enter or exit the lake;
3. there 1s no current or past public access to the lake;

4. there are no easements or servitudes that allow access to the lake.

Works proposed on these private lakes may proceed without application under

section 5 of the NWPA.

5.0 ARTIFICIAL IRRIGATION CHANNELS AND DRAINAGE DITCHES

Many navigable waters across Canada were constructed or created specifically for the
purposes of moving surface water for either agricultural irrigation or surface water
drainage. While some of these navigable waters may yield significant flows, TC
recognizes that most of these small channels were never intended for navigation.

A navigable water meeting the definitions of either ‘irrigation channel’ or ‘drainage
ditch’ (see section 3.0 Definitions of this guide) in section 3.0 of this guide and
outlined in the Order (section 12) is not subject to the application process under
the NWPA. However, a navigable water that has an average width of 3.00 m or
more or a natural river or water body that has been converted to an irrigation channel
or drainage ditch are not subject to this class exemption.”

! Minor Works and Waters (Navigable Waters Protection Act) Order — section 13
‘Minor Works and Waters (Navigable Waters Protection Act) Order — section 12

2010



6.0 MINOR NAVIGABLE WATERS

TC has established five navigable water characteristics to be used in determining
whether or not a particular navigable water meets the definition of a minor navigable
water. If a section of navigable water 1s classified as minor navigable water, an application
tor approval under the NWPA 1s not required for any work on that section.’

The five TC navigable water characteristics are:
*  average depth;
*  average width;
*  channel slope;
*  sinuosity ratio; and
* frequency of natural obstacles.

6.1.1 Application and Methodology

When taking measurements for the purpose of determining if a work may be
subject to or exempt from the NWPA application provisions, certain methodology
must be followed. The midpoint of the work being considered on the navigable
water must be built 100 m from each end of the section of the navigable water

(in the middle of the 200 m section).

When taking these measurements, it is recommended that three or more separate
locations on the navigable water be used. It 1s not necessary to locate the upstream
or downstream site exactly 100 m away from the subject site, as long as the areas
chosen are at locations representative of the section of the navigable water. When
choosing the individual measuring sites, care must be taken to avoid navigable water
features such as choke points, settling and pooling areas, large boulders, areas of
scourlng, or any other unnatural or unrepresentative characteristics. Such sites are
localized in nature and do not provide an accurate representation of the hydraulic
characteristics of the navigable water as a whole.

Minor Works and Waters (Navigable Waters Protection Act) Order — section 11

2010



6.1.2 Average Depth (D) and Width (W) of the navigable water measured
at the high-water level

Vessels need a certain minimum depth and width in order to allow them to safely
travel across a navigable water. For the purposes of meeting TC’s criteria of a minor
navigable water, measurements of both depth and width must be referenced to the
high-water level.

The levels to be used 1n taking measurements are determined as the level at which
a navigable water begins to overflow its natural banks and has a specific depth and
width. As illustrated in Figure 1, field observation may indicate the presence of
an obvious floodplain (care should be taken to use the current floodplain and not
terraces that represent old floodplains), the highest point of depositional features
(point bars and centre bars), changes in bank materials, change in bank slope
(ensure this does not indicate the existence of a terrace), bank undercuts, the
presence of vegetation, etc.

-

BELT WIDTH « VALLEY

Figure 1 - [llustration of a typical channel
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The average depth and width are established by calculating the respective depths and
widths along the reference 200 m section of the navigable water. In order to calculate
this “average,” three or more measurements along the navigable water are required.
At a minimum, it 1s recommended that measurements are taken at the following three
locations, as shown in Figure 2:

1. 100 m* upstream (D, & W)
2. Subject site (D, & W)
3. 100 m* downstream (D, & W)

FLOW DIRECTION

UPSTREAM SUBJECT SITE (o= DOWNSTREAM
D, W, D, W, L D, W,
APPROXIMATELY 100m — NS~ T APPROXIMATELY 100m

i <A 0 LA TG

Figure 2 - Measuring width and depth
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6.1.3 Slope (S)

One of the most intuitive relationships between the hydraulic characteristics of
a navigable water is that between velocity and channel slope.

Channel slope may be measured directly using an elevation survey of the thalweg,
the line defining the lowest points along the length of a river bed. The vertical fall
measured over the 200 m section of the navigable water divided by the total length
of the section will yield the slope. As illustrated in Figure 3, the slope is calculated
using the surveyed elevations at the upstream and downstream measuring locations
(Z,and Z,) and the total distance between the upstream and downstream

locations (X) using the following equation:

s(%)=(z+z3)x1oo

A
Y

WATER SURFACE

PROJECT SITE

DOWNSTREAM

Figure 3 - [llustration of channel slope
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6.1.4 Sinuosity (K)

In order for a vessel to be able to travel across a navigable water, the full length of
the vessel must be able to fit within the banks of the bend. Sinuosity is a measure-

ment of the extent to which a navigable water meanders from its straight line as

illustrated in Figure 4. The accuracy of the sinuosity measurement increases as the

length over which the measurement 1s taken increases.

K = Sinuosity
K=C.L. | C.L.=Channel length measured
V.L. along centreline

V.L. = Length of channel valley

CHANNEL LENGTH (C.L.)

/ APPROX. 100m

VALLEY LENGTH (V.L.)

Figure 4 — [llustration of channel sinuosity

6.1.5 Natural Obstructions (O)

A natural obstruction is a natural physical obstacle that prevents the passage of a vessel

on a navigable water and requires portaging in order to continue along the navigable

water. For the purpose of determining if a particular navigable water can be deemed to
be a minor navigable water, at least one of the natural obstacles must be upstream and

another must be downstream from the midpoint.

2010



Natural obstructions may include, but are not limited to, beaver dams, deadfalls, large
steep drops or thick vegetation growing in the channel. Some of these obstructions,
such as beaver dams and deadfalls, may be short-lived. However, it is likely that new
ones will replace these obstructions.

The determination of frequency of natural obstructions will require a field inspection
to determine the number of natural obstructions along the 200 m long sections of the
navigable water, up and down stream.

Natural obstructions do not include man-made structures such as bridges, culverts,
dams or weirs.

7.0 CRITERIA AND REVIEW PROCESS

The 1dentification of a navigable water as a minor navigable water relies on the
measurement of the characteristics provided in this guide. When these character-
istics are applied to actual navigable waters, a number of patterns emerge, which
allow the proposed characteristics to be broken up into two major categories. One
category consists of characteristics that are sufficient by themselves to define a
navigable water as minor. The other category 1s composed of those characteristics
that will have to be paired with another characteristic in order to define a navigable
water as being a minor.

The two characteristics that are sufficient by themselves to define a navigable water
as minor are depth and width. If the navigable water 1s not physically deep or wide
enough, none of the other characteristics matter and the navigable water can be con-
sidered minor. The remaining characteristics — slope, sinuosity, and the presence
of natural obstructions — can indicate the possibility of a minor navigable water,
but are not sufficient by themselves to conclusively make that determination.

This pattern naturally lends itself to a two-stage review process — Initial and
Secondary Review. If the measurements of the navigable water do not pass either
review process, an application for approval under the NWPA is required.
Section 6.1.1, Application and Methodology, of this guide contains more detailed
information on how and when to take these measurements.
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