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EIRB Review of the inuvik to Tuktoyaktuk Highway Project
March 8, 2012

Information Requests

IR Number: 90

Source: EIRB

To: Developer {GNWT, Hamlet of Tukfoyaktuk, and Town of Inuvik)
Subject; Permafrost and Ground Ice

Preamble

The road design calls for construction of an embankment that, initially at least, will protect the permafrost
beneath the road from thaw and consequent subsidence. However, the side slopes of the embankment
will not be of sufficient thickness to prevent thaw of permafrost. Thawing beneath side sfopes has recently
been demonstrated from Alaska by Darrow (2001). The amount of subsidence to be expected beneath
the side slopes will depend on the ice content of the permafrost. Subsidence beneath the side slopes will
be expected to lead to shoulder rotation and other processes that will affect the integrity of the highway.
The amount of subsidence will affect the extent of maintenance required and the volume of aggregate
that must be extracted for this purpose.

Request

The Geological Survey of Canada has released several Open Files during the last 10 years in which
databases of near-surface permafrost and ground ice conditions in the project area were presented.

1. Using data such as presented by the Geological Survey of Canada or other agencies, please
indicate to the Board the extent of subsidence expected in the side slopes of the highway
embankment over the life of the project.

2. Please also estimate the volume of aggregate that will be required to remediate the side slopes
and maintain the integrity of the highway. Please provide estimates of tolal aggregate
requirements over the life of the project for each of the four terrain units described on pp. 102-105
of the EIS.

Reference

Darrow, M.M. 2011. Thermal modeling of roadway embankments over permafrost. Cold Regions Science
and Technology, 65: 474-487.




EIRB Review of the [nuvik to Tuktoyaktuk Highway Project
March 8, 2012

IR Number: 91

Source: EIRB

To: The Developer (GNWT, Hamlet of Tuktoyaktuk, and Town of Inuvik)
Subject: Ice Wedges and Hill Slopes

Preamble
The Developer has indicated in its response to IR 61 {pp. 176) that “significant subgrade collapse”
occurred on the Dempster Highway "near Rat Pass, which led to a serious vehicle accident causing a
human fatality.” This collapse was due to thaw of massive ice beneath the road bed. The remedial work
conducted by GNWT included a ground penetrating radar survey of the Highway to locate similar
structures.

The proposed route of the inuvik-Tuktoyaktuk Highway crosses many slopes and is aligned in upland
terrain along a considerable distance. Ice wedges on hill slopes and in upland terrain are
characteristically difficult to delineate from their surface expression, due to slope movement. They are,
however, abundant in the project area, especially north of the tree line (Mackay 1995). They represent
large bodies of massive ice near the ground surface and may present a significant gechazard to the
project.

Réquest
The Developer has described ice-wedge polygons from lowland terrain in the EIS (p. 111).

1. Please indicafe the methods, techniques, and plans for preconstruction surveys to be conducted
to delineate ice wedges on hill slopes and in upland terrain along the highway alignment.

2. Please indicate the plans for monitaring the integrity of these structures beneath the road, and the
integrity of the road embankment in their vicinity, during the operating life of the project.

Reference
Mackay, |.R. 1995. lce wedges on hill slopes and landform evolution in the late Quaternary, western
Arctic coast, Canada, Canadian Journal of Earth Sciences, 32: 1093-1105,




EIRB Review of the [nuvik to Tuktoyaktuk Highway Project
March 8, 2012

{R Number: 92

Source: EIRB

To: The Developer (GNWT, Hamlet of Tuktoyaktuk, and Town of Inuvik)

Subject: Aggregate Requirements

Preamble

The aggregate reguirements for road construction have been estimate in the EIS. The aggregate
requirements for on-going maintenance of the road over the life of the project after construction, if
complete, should be specified. This aggregate will be needed in summer, when access to quarries by
winter road is not possible. The aggregate will be stockpiled near the road.

Request

1.

o

Please provide the estimated volume of aggregate required for maintenance operations on an
annual basis for the first fifty years of the life of the road. Indicate the gravel sources from which
this aggregate is to be supplied.

Please provide the locations where aggregate is to be stockpiled for summer use in maintenance
operations along the read.

Please indicate the maximum volume of aggregate fo be positioned in each stockpile.

Please provide the plans for control of runcff from the stockpiles, especially runoff due to melting
of ground ice in the aggregate.

Please indicate the plans for control of dust emissions from these stockpiles.

Please indicate the plans for prevention of excavation of dens by wildlife in the stockpiles.




EIRB Review of the Inuvik to Tuktoyaktuk Highway Project
March 8, 2012

IR Number: 93

Source: EIRB

To: The Developer (GNWT, Hamlet of Tuktoyaktuk, and Town of Inuvik)
Subject: Snow banks on Embankment Side Slopes

Preambtie

Snow accumulation will be expected on the side slopes of the road embankment due to ploughing and
snow drifting on the lee side of the road. Near Inuvik and in the Mackenzie delta area, snow accumulation
of over 1-m depth may lead to permafrost degradation (Smith 1975; Burn ef af., 20098). As a result, snow
accumulation on the side slopes of the embankment may alter ground temperatures and lead to
enhanced requirements for maintenance, including enhanced demands for aggregate.

Request

1. Please indicate the thickness of drifts expected on the sides of the road embankment and
adjacent to the embankment for both high (2 m) and low (1.4 m} configurations of the
embankment. The thicknesses should be provided for typical sites along the route (2) south of the
tree line; (b) in lowland terrain north of tree line; and (c) in upland terrain north of tree line. The
thicknesses should be provided for road alignments parallel to prevailing winter winds and at right
angles to prevailing winter winds.

2. Please describe any activities that are pfanned in order to (i) monitor and (i) mitigate, if
necessary, snow accumulation on the side slopes of the road embankment.

References

Burn, C.R., Mackay, J.R., and Kokelj, S.V. 2009. The thermal regime of permafrost and sensitivity to
disturbance near Inuvik, NW.T. Permafrost and Periglacial Processes, 20(2). 221-227. doi:
10.1002/ppp.649

Smith, M.W. 1975. Microclimatic influences on ground temperatures and permafrost distribution,
Mackenzie Delta, Northwest Territories. Canadian Journal of Farth Sciences 12 1421-1438.
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March 8, 2012

IR Number: 94

Source: EIRB

To: The Developer (GNWT, Hamlet of Tuktoyaktuk, and Town of Inuvik)
Subject: Active Layer Thickness

Preamble

Active-layer deepening is the principal cause of subsidence in permafrost terrain (Mackay 1970). The
design of the road embankment, as described in the EIS, altempts to minimize the possibility of
disturbance to the active layer under the road. However, this will not be possible on the sides of the
embankment, especially near the toe of the side slopes, because the disturbance due to the constructed
surface is not offset by the thickness of the embankment. Degradation of permafrost at the sides of the
road may require remediation, involving application of granular fill.

Request

1. Please indicate the depth of the active layer anticipated beneath the road embankment along
cross-sections as presented in Fig. 2.6.5-1 of the EIS.

2. Please provide such representative cross sections for the four terrain units along the proposed
alignment.

3. Please include increases in active layer thickness due to snow accumuiation expected on the
sides of the embankment. In particular, please estimate the active layer thickness expected near
the bottom of the side slopes of the embankment.

4. Estimate the shoulder rotation expected from any changes in active tayer thickness, and estimate
the aggregate required to maintain embankment integrity over the life of the project.

Reference

Mackay JR. 1970. Disturbances to the tundra and forest tundra of the western Arctic. Canadian
Geotechnical Journal T. 420432,




EIRB Review of the Inuvik to Tuktoyaktuk Highway Project
March 8, 2012 ’

IR Number: 95

Source: EIRB

To: The Developer (GNWT, Hamlet of Tuktoyaktuk, and Town of Inuvik)
Subject: Climate Change

Preamble

The EIS presents climate change scenarios for the region developed more than a decade ago, and since
then climate-change science has advanced considerably. In 2010 a guideline for adaptation of
infrastructure design to the consequences of anticipated climate change was sponsored by AANDC and
published by the Canadian Standards Association (CSA 2010). Representatives from the Town of Inuvik
and EBA Engineering contributed extensively to development of this guideline. It appears that the EIS
does not follow the advice presented in the guideline. In particular, the EIS does not consider climate
change anticipated beyond 2039, even though the life of the project is "permanent and long term.”

A comprehensive assessment of climate change and its impacts on the project is required to fully assess
the aggregate requirement that the project will impose in the ISR, hoth for construction, and during
operations. Climate change is expected to vary over the project area, due to the proximity of the northern
end of the highway corridor to the Beaufort Sea. Climate change scenarios are available from
Environment Canada, as indicated in CSA (2010).

Request

Please provide climate change scenarios for the project area for the first 50 years of the operational
phase of the project, up to 2065. Separate scenarios should be provided for the northern and southern
ends of the project area. Please incorporate expected climate variability in the scenarios, so that for this
fifty-year period, the Board may assess the range of conditions that may reasonably be anticipated.

Reference

Canadian Standards Association. 2010. Technical Guide, Infrastructure in permafrost: A guideline for
climate change adaptation. PLUS 4011-10. Canadian Standards Assoctation, Mississauga, ON.
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IR Number: 96

Source: EIRB

To: The Developer (GNWT, Hamlet of Tuktoyaktuk, and Town of Inuvik}
Subject: Climate Change and Permafrost

Preamble

The magnitude of climate change expected over the next 50 years may require reassessment of the risk
basis upon which the present design is predicated. In order to make such a determination, the effect of
climate change on annuai thaw depth anticipated heneath the road must be assessed. Changes in annual
thaw depth anticipated in natural terrain over the next century were recently summarized for Richards
Island by Burn and Zhang (2010). If the current design of the road may require adjustment due to climate
change effects in the future, then a greater demand on the aggregate resources of the region will be
imposed than anticipated by the EIS.

Request

1. Using climate change scenarios for the next 50 years, and incorporating climate variability, please
indicate the expected change in active layer thickness that may be anticipated beneath the
centerline of the road alignment and beneath the side slopes.

2. Please indicate such changes in active-layer thickness for the project both north and south of the
tree line.

3. Please present the changes for particularly warm and particularly cold years that may be
anticipated during this period.

4. Please indicate the additional aggregate requirements along the length of the highway that may
be required to manage the impact of anticipated particularly warm years.

Reference
Burn, C.R., and Zhang, Y. 2010. Sensitivity of active-layer development to winter conditions north of

treeline, Mackenzie delta area, western Arctic coast. Paper 194. Proceedings, 6th Canadian Permafrost
Conference, 12 — 16 September 2010, Calgary, AB, Canadian Geotechnical Society. pp.1458-1465
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IR Number: {\\

Source: Fisheries and Oceans Canada

To: Developer (Government of Northwest Territortes, Hamlet of Tuktoyaktuk,
and Town of Inuvik)

Subject: Increase access to fisheries resources - Action Plan
- Response to the January 16", 2012 Information requests, p.84-85 and
p.109-111

Preamble:

Increased access to lakes and streams along the proposed highway comridor could impact the
fisheries resources over the life of the project. The Developer has suggested that an Action plan
be developed in cooperation with the ILA, the HTCs, the FJMC, and DFO during the period of
Project construction to achieve resource protection and sustainability. The Action Plan would
integrate public, government, and NGO input, and develop strategies for limiting access to
sensitive water bodies, and a public education program that will increase awareness of the
consequences of human harvesting activities on fish and fish habitat.

Upon recommendation from DFOQ, the FIJMC formed the Tuktoyaktuk-Inuvik Working Group
(TIWG) specifically to deal with arising issues with regards to fisheries resources along the
proposed Tuk-Inuvik Highway route. Members from the Inuvik and Tuktoyaktuk Hunters and
Trappers Committee compose of the group, and the DFO fisheries biologist participates as an
advisorfobserver. DFO recommends that the proponent and other potential partners (e.g. ILA)
work with the TIWG to create this action plan.

Request:

1) What are the expected timeframes for the development, consultation and implementation
of the Action Plan? A plan should be in place prior to the opening of the road.

2) How will the Action Plan be coordinated with other existing or future Land Use and
Community Conservation Plans?










Environment Environnement
Canada Canada

Environmenial Protectlon Operations
Pralie and Norlhem
5019 52™ Street, 4™ Floor
P.0. Box 2310
Yellowknife, NT, X1A 2P7
Qur File No.: 4336 001 009

March 6, 2012 Your Fite No.: EIRB 02/10-05

Eli Nasogaluak

EIRB Environmental Assessment Coordinator

Environmental Impact Review Board

Joint Secretariat — Inuvialuit Renewable Resources Committee

107 Mackenzie Road, Suite 204

P.Q. Box 2120, inuvik, NT

X0E 0TO Via Email at eirb@jointsec.nt.ca

RE: EIRB 02/10-05 — Hamlet of Tuktoyaktuk, Town of inuvik, and the Government of
the Northwest Territories — Information Requests — Construction of the Inuvik to
Tuktoyaktuk Highway, Northwest Territories '

Dear Mr. Nasogaluak,

Environment Canada (EC) is pleased to submit the following information requests (IRs} to the
Environmental Impact Review Board (the Board) as part of the environmental assessment
review process being conducted for the Hamlet of Tuktoyaktuk, Town of Inuvik, and ihe
Government of the Northwest Territories’ (the Developer) Construction of the Inuvik to
‘Tuktoyaktuk Highway (EIRB 02/10-05). The answers to these questions will assist our
department in completing its review, and will help the Department provide advice to the Board
on the potential for adverse environmental impacts.

Should you have any questions or wish to discuss these [Rs further please do not hesitate to
contact Stacey LeBlanc at (867) 669-4748 or Stacey.LeBlanc@ec.gc.ca.

Yours truly,

Cheryl Baraniecki
Regional Director, EPO

ce: Dave Ingstrup (Regional Director, CWS)
Carey Ogilvie (Head, Environmental Assessment North, EPO)
Vanessa Charlwood (Head, Western Arctic Unit, EC-CWS)
James Hodson (Environmental Assessment Coordinator, CWS)
Stacey LeBlanc (A/Sr Environmental Assessment Coordinator, EPO)
Mike Fournier (Sr Environmental Assessment Coordinator, EPO)

Canada







on listed wildlife species, the residences of their individuals and their critical habitat, in the
context of the combined past threats the spacies have faced, as well as any additional present
or future threats that can reasonably be expected to occur (Environment Canada and Parks
Canada, 2010, pg. 39).

The following species at risk were identified as potentially oceurring within the Regional Study

Area:

Government
Terrestrial COSEWIC Qrganization with Lead
Species at Risk Designation Schedule of SARA | Management
Responsibility *
Horned Grebe (Weslern Special Pending EC
population) Concern
Eskimo Curlew” Endangered Schedule 1 EC
Rusty Blackbird Special Schedule 1 GNWT
Concern
Peregrine Falcon (anatum- Special Schedule 1 - GNWT
tundrius complex”) Concern ‘Threatened
(anatum)
Short-eared Owl Special Schedule 3 GNWT
Cancern
Woodland Caribou {(Boreal Threatened Schedule 1 GNWT
population)
Grizzly Bear Special Pending GNWT
Concern
Polar Bear Special Schadule 1 GNWT
Concern
Wolverine (Western Special Pending GNWT
population) Concern '

! Environment Canada (EC) has a national role to play in the conservation and recovery of Species at Risk in
Canada, as well as responsibility for management of birds described in the Migratory Birds Convention Act (MBCA).
Day-to-day management of terrestrial specles not covered in the MBCA is the responsibility of the Territorial
Government. Populations that exist In National Parks are also managed under the autherity of the Parks Canada
Agency.
“Eskinto Curlew could potentially occur within the project area. However, there have been no reliable sightings of
Eskimo Curlew since 1998 and the National Recovery Team for this species has determined that recovery is not
feasible at this time. It Is EC’s view that, In light of its current stalus, there is no need for further action with respect
to Eskimo Curlew. An appropriale mitigation and monitoring plan wili be dovelopsd with the Proponent if it is
established that this species does occur in the area.

The anafum subspecias of Peregrine Falcon is listed on Schedule 1 of SARA as threatened. The anatum and
{undruis subspecles of Peregrine Falcon were reassessed by COSEWIC in 2007 and combined into one
subpopulation complex. This subpoputation complex was listed by COSEWIC as Special Goncern.

The Developer's cumulative effects assessment is currently inadequate to satisfy the
requirements of CEAA subsections 16(1)(a), particularly with respect to species at risk.

A precautionary approach to predicting cumulative effects suggests that it would be
conservative to assume that the Mackenzie Gas Project will proceed and that the associated
Parsons Lake Gas Field and associated infrastructure and gathering fines will be built. Given
that the MGP has already undergone an in-depth review, information is available on the area
and location of the direct footprint of the Parsons Lake facilities and gathering pipelines as well
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as the projected zone of influence due to sensory disturbance from these features. It shauld
therefore be possible to provide a quantitative estimate of the cumulative area of habitat far
each species at risk within the spatial boundaries selected for the cumulative effects
assessment that will be directly or indirectly affected by infrastructure proposed for the MGP, in
combination with the proposed HWY and other existing development.

The Developer has also identified a number of programs to collect further baseline data during
the summer and fall of 2012 {(summarized in response to EIRB [R#15) that may help to improve
the prediction, mitigation and monitoring of cumulative effects to species at risk. Itis currently
unclear how this information will beintegrated into the environmental assessment given the
proposed review timeline, or how it will be integrated into refining the design of the project or in
refining mitigative measures, and whether regulators will have the opportunity fo review and
comment on the information collected prior to the board issuing it's decision on the project.

Request

For the Developer to provide:

i. A quantitative summary of the direct footprints and indirect effects on habitat quality due to
sensory disturbance (e.g. dust, noise, light) of existing and foreseeable projects within the
spatial boundaries selected for the cumulative effects assessment. The projected footprints
should be broken down by habitat type and expressed as a total proportion of each habitat
type available in the cumulative effects assessment study area.

2. An assessment of the potential impact of cumulative direct habitat loss and indirect
changes in habitat quality due to sensory disturbance for each species at risk likely to occur
in the cumulative effects study area, using knowledge of current distribution and habitat
associations of each species at risk to inform the impact assessment

3. Where current data is insufficient to provide an adequate assessment of the potential
impact on each species at risk, provide an outline of how future baseline data collection
programs will address these deficiencies, how the information obtained will be shared with
the EIRB, regulators and other interested parties, and how it will be used to refine mitigation
and monitoring plans

References

Environment Canada and Parks Canada, 2010, “Addressing Species at Risk Considerations under the
Canadian Environmental Assessment Act for Spectes Under the Responsibility of the Minister
Responsible for Environment Canada and Parks Canada®. Available at:

www.ec.go.calnatureldefault. asp?lang=En&n=132ADBFC-1&parent=0C1743A2-4DA48-4183-AC5F-
1DES0OD2FEB
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2. Calculate the area of new disturbance that the highway corridor will cause, including a 500
m huffer on efther side of the direct footprint from the highway right of way, if a portion of
. any of the proposed routes lie within the NWT North boreal caribou range.
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Heaith Santé
Canada Canada

Environmental Assessment Program
Safe Environments Directorate
HECS Branch, Health Canada

99 Metcalfe Street

Ottawa, ON K1A 0K9

February 28, 2012

Eli Nasogaluak

Environmental Assessment Coordinator

Environmental Impact Review Board

Joint Secretariat ~ Inuvialuit Renewable Resource Committees
107 Mackenzie Road, Suite 204

PO Box 2120 Inuvik, NT

Canada

XO0E 0TO

Sent by e-mail to eirb@jointsec.nt.ca

Subject: Health Canada’s Information Requests on the Dew;lbper Response to
Health Canada (August 2011) for Tuktoyaktuk to Inuvik Highway project

Dear Mr. Nasogaluak:

In order to assist the Environmental Impact Review Board’s (EIRB) in their review of the
Developer’s environmental assessment documents in support of the Tuktoyaktuk to Inuvik
Highway project, please find attached Health Canada’s comments on the August 2011 document
Developer Response to Health Canada. :

Health Canada provides the following information for your consideration.! Overall, Health
Canada is satisfied with the Developer’s responses (August 2011) to HC comments of June 27,
2011 on the draft Environmental Impact Statement (EIS) and suggests that these responses be
incorporated into a revised EIS or that they are clearly referenced in a supporting document.
Health Canada has three outstanding Information Requests for the Developer pertaining to air
quality and noise that are provided in the table below.

! Note that Health Canada’s role is advisory only. The EIRB determines how the advice provided by Health
Canada will be used in the Environmental Assessment (EA) process and makes all decisions related to the
environmental assessment of the project.










Natural Resources Ressources naturelles
Canada Canada

Ottawa, Canada
K1A OE4

March 1, 2012

Eli Nasogaluak NRCan File #: NWT-155
EIR Coordinator EIRB File #: 02/10-05
Inuvik to Tuktoyaktuk Highway Project

Environmental Impact Review Board

107 Mackenzie Road, Suite 204

P.O.Box 2120

Inuvik, NT XOE 0T0

Sent via e-mail: eirb@ijointsce.nt.ca,

Subjeet: Natural Resonvees Canada’s Information Requests for the Proposed Inuvik fo
Tuktoyaktuk Highway Project Environmental Impact Review

Tutther to the Bnvironmental Impact Review Board's (EIRB) announcement of December 20, 2011,
Natural Resources Canada (NRCan) is providing the attached Information Requests (IR} for the
proposed construction of the Inuvik to Tuktoyaktuk Highway Project Environmental Impact Review.

NRCan has reviewed the Terms of Reference, draft Environmental Impact Statement (EIS) and
supplementary information with respect to permafrost and terrain conditions. Our IRs are directed to
the Developer (Government of Northwest Territories, Hlamlet of Tuktoyakyuk, Town of Inuvik), to
request clarification or additional information to understand the project’s potential effects. NRCan has
coordinated the development of these IRs with Aboriginal Affairs and Northern Development Canada,

Should you have any questions regarding NRCan's information requests, please do not hesitate to
contact the undersigned at 613-995-7686 or john.king@dnrcan.ge.ca.

Sincerely,

QOriginal signed by

John King

Senior Policy Analyst

Environmental Assessicnt Division
( Natural Resources Canada

Attach: (1)

c.c.. J. Clarke (NRCan), F. Schetickens (NRCan), B, Gowan (AANDC), K. Witherly (NPMOQ)

e

Canada







Natural Resonrces Canada . March 1, 2012

Preamble

Baseline information on geotechnical and permafrost conditions is required for adequate
design of the highway and for characterizing potential borrow sites. This information is
also required for assessment of potential impacts and implementation of mitigation
techniques. The Proponent indicates that the identification of geotechnical challenges is
based on limited terrain assessments (section 2.2.5). They also indicate that field work
was done in 2009 and indicate additionat studies are required for detailed design of the
highway (section 2.1.2. section 2,7.7). Reference is made to historical studies for which
geotechnical investigations were conducted (section 2.1.2). Much historical information
exists, including results of geotechnical investigations, designs, and environmental
assessment material related to past highway and pipeline proposals. Much of this
information (including reports for and by Public Works and INAC) has been compiled
into a digital borehole database by Smith et al. (2005) and Chartrand et al. (2002), with
more recent data relevant to the section of the route between Inuvik and Parsons Lake
published in Wolfe et al. (2010). Information on ground ice conditions can be found in
the database of Coté et al. (2003). It is NRCan’s understanding that the Proponent’s
consultant received a CD containing historical reports from the federal lands program
manager. It is not clear from the EIS how existing information has been utilized to
characterize the baseline geotechnical conditions and for the impact analyses. Also, no
details have been provided on the investigations conducted during the 2009 field work
and the information obtained. Without information regarding what site specific (either
historical or new studies) information has been utilized and where information is lacking,
it is difficult to determine the completeness of the baseline environmental description
(and therefore the validity of the impact assessments) and the extent of further work that
may be required to support detailed design.

Request
Pleasc provide clarification on how historical and recent geotechnical studies have been

utilized to describe baseline conditions and to support the impact assessments. In
particular, provide details on the location of available information (including its
adequacy) and areas where information is lacking and plans to fill these gaps.

References

Chartrand, J., Lysyshyn, K., Couture, R., Robinson, S., and Burgess, M. 2002. Digital
Geotechnical Borehole Databases and Viewers for Norman Wells and Tuktoyaktuk,
Northwest Territory, Geological Survey of Canada Open File 3912.
hitp://geopub.nrcan.ge.ca/moreinfo_e,php?id=213818&_h=chartrand

Coté, M.M., Wright, J.F., Duchesne, C., and Dallimore, S.R. 2003, Surficial materials
and ground ice information from seismic shotholes in the Mackenzie-Beaufort region,
Yukon and Northwest Territories: digital compilation. Geological Survey of Canada
Open File 4490,

Smith, S,L., Burgess, M.M., Chartrand, J., and Lawrence, D.E. 2005. Digital borehole
geotechnical database for the Mackenzie Valley/Delta region, Geological Survey of
Canada Open File 4924. http://geopub.nrcan. ge.ca/moreinfo_e.php?id=220383
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In addition, please provide an assessment of where information is lacking and a
description of further studies to be conducted to address these gaps.

References

Ednie, M., Chartrand, J., and Smith, S.L, 201 1. Report on 2010 Field Activities and
Collection of Ground Thermal and Active Laycr Data in the Mackenzie Corridor
Completed Under N.W.T. Science Licence #14686, Geological Survey of Canada Open
File 6932. http://geoscan.ess.nrcan.ge.ca/cgi-
bin/starfinder/0?path=geoscan.fl&id=fastlink&pass= &fmmat—l‘LSHORTORG&qealch~
R=288924

Kokelj, S.V., Lantz, T.C,, Kanigan, J., Smith, S.L., and Coutts, R. 2009. Origin and
polycyclic behaviour of tundra thaw slumps, Mackenzie Delta region, Northwest
Territories, Canada. Permafrost and Periglacial Processcs, 20(2): 173-184.

Smith, S.L.., Romanovsky, V.E,, Lewkowicz, A.G., Bumn, C.R., Allard, M., Clow, G.I.,,
Yoshikawa, K., and Throop, J. 2010, Thermal state of permafiost in North America - A
contribution to the International Polar Year, Pcrmafiost and Periglacial Processes, 21:
117-135.

Smith, S.1.., Throop, J., Ednie, M., Chartrand, J., Riseborough, D., and Nixon, F.M. 2010.
Report on 2009 field activities and ground thermal data collection in the Mackenzie
corridor completed under NWT Science Licence #14582, Geological Survey of Canada

Open File 6695, http:/geoscan.ess.nrcan.ge.ca/cgi-
bin/starfinder/0?path=geoscan. fl&id=fastlink &pass=& format=FLSHORTORG&scarch=

R=287166

Smith, S.L., Riseborough, D.W., Nixon, F.M., Chartrand, J., Duchesne, C., and Ednie, M.
2009, Data for Geological Survey of Canada active layer monitoring sites in the
Mackenzie valley, N.W.T., Geological Survey of Canada Open File 6287.
hitp://geopub.nrcan.ge.ca/moreinfo_e.php?id=248197

Smith, S.L., Burgess, M.M., Riseborough, D., and Nixon, F.M. 2005. Recent trends from
Canadian permafrost thermal monitoring network sites. Permafrost and Periglacial
Processes 16: 19-30.

Stevens, C.W., Palmer, M., Wolfe, S.A., Kokelj, S.V., and Smith, S.L. 2011, Permafrost
and Environmental Conditions at Stream Crossing Sites along the Northern Mackenzie
Pipeline Corridor, Northwest Territories, Geological Survey of Canada Open File 6976.
http://geoscan.ess.nrcan.ge.ca/cgi-

bin/starfinder/0?path=geoscan. fl&id=fastlink&pass=&format=FLSHORTORG&scarch=
R=289554

Wolfe, S.A., Smith, S.L., Chartrand, J., Kokelj, S.V., Palmer, M., and Stevens, C. 2010.
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document), the determination of which seems to principally refleet Rampton’s (1987)
surficial geology map.

NRCan notes that the scale of Rampton’s (1987) sutficial geology map is very small
(depicting a large area; 1:500 000), and should only be considered a reconnaissance
assessment of the terrain and its surficial geology. Typical GSC maps are at a much
larger scale (1:250 000; 1:100 000; 1:50 000), while detailed terrain assessments for
devcloptnent proposals are typically conducted at even larger scales (e.g., 1:20 000 or
even 1:5 000), Even comparing the information on Rampton (1979; a 1:250 000 scale
map), to Rampton (1987; a 1:500 000 scale map), it can be recognized that there has been
a great deal of generalization produced as part of the 1:500 000 compilation. Field terrain
assessments reported in the EIS appear to have been focusing on issues of topography,
and identification of ice-rich and other sensitive terrain, rather than testing of basic
surficial geology classification. NRCan further indicates that the seismie shothole
drillers’ log data of C6té et al. (2003), Smith and Lesk-Winfield (2010a), and Smith
(2011) could be used to evaluate the accuracy of Rampton’s (1987) map units, and to
further characterize the sedimentology and ice-bearing tendencices of different materials;
no such indication of their utilization is indicated in the EIS.

Request

Please provide information to what degree ground surveys and additional mapping have
been used to test the interpretations and representations of Rampton (1979, 1987), as so
much of the terrain analysis and proposed embankment thickness is based off of these
classifications.
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Preamble
Glacigenic sediments of various types, including ice-contact outwash and glaciofluvial
sorted material, as well as sub-glacially deposited till (unsorted material} are typically
mined from small, shallow borrow pits to construct road embankments and top-dress
requirements of angular, sorted gravel. Glacial sediments differ in their distribution,
thickness, sedimentological makeup, lithic content, and engineering suitability.
Excavation and hauling of borrow materials can often comprise the greatest single cost
associated with road construction, particulatly in arcas where suitable borrow materials
are scarce and/or widely dispersed. Identification of new and/or more proximal sources of
suitable borrow material have the potential to significantly reduce hauling costs and
increase the pace at which construction can proceed.

{ .
In Section 2.6.8 Borrow Sources — p75 — the Proponent identifies the range of studies
which have focussed on identification of granular materials in both the proposed
development area and broader study region. They also indicate that these granular
resource assessments have mostly been conducted between the mid-1970s to carly 1990s,
that it draws heavily on the work reported by Fujino (1993), and that “potential borrow
sources have been identified along the Primary 2009 Route based on the granular material
studies and investigations that have been undertaken over the years by ILA, INAC,
Geological Survey of Canada, and Public Works Canada (3.1.1.3 Borrow Materials —
pl05), The EIS also identifies the types of material required for construction of the
embankment and of the top-dress gravel layer, and distinguishes deposits based on
criteria of “proven volume,” “probably volume,” and “prospective volume” as reflecting
the degrees of understanding of existence, sedimentological character, and size.

Recent research by the Geological Survey of Canada has digitally compiled all
available/existing scismic shothole drillers’ log records from continental Northwest
Territories and northern Yukon in database and various thematic geoscience
reconstructions. Of direct relevance to the proposed Highway development, an
assessment of potential granular aggregate resources (gravel; gravel + sand; sand} has
been publicly released (Smith and Lesk-Winfield, 2009; and updated to the final shothole
database compilation in Smith et al., 2011). There is no indication that this available data
(both preceding and following compilation of this EIS) has been considered as part of the
borrow material assessment, Success in using drillers’ log records to identify unknown
and buried granular aggregate deposits was proven in northeastern British Columbia
(Best et al. 2006). It is unknown why such information was not considered by the
Proponent in relation to this proposal. The seismic shothole data are also the only
regional source of lithostratigraphic information that permits an @ priori generalized
assessment of sedimentological composition (i.e., relative proportion of gravel, sand,
fines), thicknesses, and lateral extents of both specific deposits and the character of
different surficial geology units as otherwise represented in the EIS (e.g., Table 2.3-1
Terrain Conditions Along the Primary 2009 Route — p55; Table 2.6.8-1 Information on
Borrow Sources Along the Primary 2009 Route — p79).
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NRCan suggests that the seismic shothole drillers’ log-based reconstruetions of potential
granular aggregate deposits (Smith et al., 2011) be integrated into the regional assessment
of borrow materials to be utilized for Highway construction and ongoing maintenance.
NRCan further notes that in arcas of petroleum exploration and access road development
in sporadic discontinuous permafost terrain of northern British Columbia, Alberta and
southern Northwest Tettitories, the clay rich till (informally referred to as “blue clay”) is
the preferred material for road bed construction, particularly in wet terrain, Desirable
characteristics of this mnaterial are its widespread distribution and thickness, its ability to
be highly compacted, its structural integrity, and the fact that it is relatively impermeable
to water seepage, hence less susceptible to seasonal frost heave.

Request
a, Please explain if clay-rich tills from the area could be suitable embankment

construction material,

b. Please clarify if any study included an examination of the sedimentological character
and road embankment suitability of the regional till deposits.

c. Please clarify if the seismic shothole drillers’ log-based reconstructions of potential
granular aggregate deposits (Smith ¢t al., 2011) will be integrated into the regional
assessment of borrow materials to be utilized for Highway construction and ongoing
maintenance.
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environmental assessment of this project, as watercourse crossings that intersect this proposed
all-weather highway may require approvals according to the NWPA.

Request

The Developer (GNWT, Hamlet of Tuktoyaktuk, and Town of Inuvik) will need to submit formal
applications to the NWPP in order to obtain NWPP's approval, promulgation, or exemption for
each specific work. The Developer shall also inform the NWPP of any design, construction, or
operational changes accordingly. Please refer to the NWPP Internet site or contact the NWPP
office for application requirements.

http:HW\MN.tc.qc.calenqlmarinesafetvloep—nwpp-menu~1 978.htm

Transport Canada

Navigable Waters Protection Program
Canada Place

1100 - 9700 Jasper Avenue
Edmonton, Alberta

T5J 4E6

Phone: 780-495-8215

Shouid you require any further discussion or clarification on these comments, please contact
me by email at john.cowan@tc.gc.ca or by telephone at 204-983-1139.

Sincerely,

L

John Cowan
Environmenta! Officer
Prairie and Northern Region













