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The following letters (from DIAND and DFO) contain comments on the draft Terms of Reference and
Workplan for this environmental assessment. Also included in this fax are DFO’s comments on draft
research results by WesternGeco. All of this will be placed on the Public Registry.

Sincerely,

Alan Ehrlich

A/ Manager of Environmental Impact Assessment
Mackenzie Valley Environmental Impact Review Board
Tel: (867) 766-7056

Fax: (867) 920-4761

aehrlich@myveirb.nt.ca
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Deh Cho Region

John Bartlett, Deh Cho First Nations

Floyd Bertrand, Acho Dene Koe

Ernie MacLeod, Fort Liard Metis Local #67
John McKee, Hamlet of Fort Liard

Leon Konisenta, Nahanni Butte First Nations
Stanley Sanquez, Jean Marie River First Nation
Rita Cli, Liidlii Kue First Nation

Albertine Rodh, Fort Simpson Metis Local #52
Bruce Leclaire, Village of Fort Simpson
Sharon Pellissey, Pehdzeh Ki First Nation

Sahtu Region

Larry Hutchinson, Sahtu Secretariat Inc.

Frank Andrew, Sahtu Dene Council

Frank Andrew, Tulita Dene Band Council

Rocky Norwegian, Fort Norman Metis Land Corporation
Gordon Yakeleya, Tulita Land and Financial Corporation
Rocky Norwegian, Hamlet of Tulita

Jody Snortland, Sahtu Renewable Resources Board
Todd McCauley, Ernie MacDonald Land Corp.

Alec Simpson, Town of Norman Wells

Delphine Pierrot, K’ahsho Got’ine Community Council
Fort Good Hope Metis Land Corp.

Xahweguweh Yamoga Corporation

George Govier, Sahtu Land and Water Board

Gwich’in Region
Fred Carmichael, Gwich’in Tribal Council

Peter Ross, Gwichya Gwich’in Council/Charter Community of Tsiigehtchic

Abraham Wilson, Tetlit Gwich’in Council

Brian Alexie, Hamlet of Fort McPherson

Charlie Furlong, Aklavik Indian Band

Shauna Charlie, Hamlet of Aklavik

James Firth, Nihtat Gwich’in Council

Peter Clarkson, Town of Inuvik

Peter Clarkson, Gwich’in Renewable Resource Board

Inuvialuit Region
Linda Graf, Environmental Impact Screening Committee

(867) 695-2038
(867) 770-4144
(867) 770-3266
(867) 770-4104
(867) 602-2910
(867) 809-2002
(867) 695-2665
(867) 695-2040
(867) 695-2005
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(867) 589-4908
(867) 589-4908
(867) 588-3613
(867) 588-3806
(867) 588-4025
(867) 588-4908
(867) 588-3324
(867) 587-2545
(867) 587-3701
(867) 598-2024
(867) 598-2160
(867) 598-2437
(867) 598-2325

(867) 7774538
(867) 953-3302
(867) 952-2212
(867) 952-2725
(867) 978-2937
(867) 978-2434
(867) 777-3090
(867) 777-2071
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Jonathan Allen, Environmental Impact Review Board

Government

Jane McMullen, GNWT

Anne Wilson, Environment Canada
Bruce Hanna, DFO

Pete Cott, DFO

Iannick Lamirande, NRCan

Elaine Blais, INAC

Mary Tapsell, INAC

Laura Van Ham, National Energy Board
Clark Norris, Transport Canada

NGOs and Others

Greg Yeoman, Canadian Parks and Wilderness Society
Bill Carpenter, World Wildlife Fund

Nathan Cicoria, Lormel Consultants

(867) 777-2610
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i T B3 Affairs Canada et du Nord Canada

Invironment & Conscrvation
P.O. Box 1500
Yellowknife, NT X1A 2R3

Your by Vil edhSeene

January 9’ 2003 : Cour fey  Neslgg 1o
Mr. Alan Ehrlich

CEnvironmental Assessment Officer YEL-N 7392-7-A2-15
Mackenzie Valloy Environmental Impact Review Board

P.O. Rox 938

Yellowknife, NT X1A 2N7

Re: Western Geco Draft Terms of Reference

Dear Mr. Ehrlich,

The Department of Indian Affairs and Northern Development (DTAND) has reviowed the draft
lerms of reference and provides the following comments.

Spill contingency plans should be provided as part of the environmental assessment
documentation. The developer should also provide a ful) accounting of its fucl handling and

wastc disposal procedures.

In Section 3: Scope of the Assessment, dctails regarding the decommissionin g of the opcration
should be included (c.g. barges taken back to Hay River, elc.).

Under section 4.7, the developer should also provide the datcs and participants of each
consnltation mecting.

[t is not clear why the Benefils Plan along with the schedule for its completion is being requested
in the draft terms of reference. The benefits plan is not a contractual document and is ot
intended to requirc that mitigation and follow-up monitoring bc implemented. If is morc
appropriate 1o focus on the actual Geological Opcration Authorization that may be granted by the
National Energy Board should the proposal be allowed to proceced. It is our understanding that it
is this logal instrument that can dictate mitigation measures and [ ollow-up rcquirements.

Should you have any questions, plcase contact me at (867) 669-2591,
Sincerely,

Hhorve Bloio

Elaine Blais
Environmental Scientist
Environment & Conscrvation
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Fish Habitat Management _ \
P.0. Box 1871 ‘ A
Inuvik, Northwest Territories
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g
January §2003

FAX

TO/A: -
Alan Ehrlich @en 661074 |
Mackenzie Valley Environmental Tmpact
Review Board
Cony RECEIVED
Laura Van Ham - NEB (403) 292-5876 JAN 1 g 2nnp
DFO File No. SC02019 pagelof3 | _____ A
MESSAGE

RE: WesternGeco, Mackenzie River 2D Seismic Program 2003 (Re-Activation) -DFO
Comments on Draft Terms of Reference.

FROM/DE:
Pete Cott telephone (867) 777-7520
Area Habitat Biologist Jacsimile (867) 777-7501
Western Arctic Area cotip@dfo-mpo.gc.ca
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Fisheries Péches
and Oceans et Océang

Fish Habitat Management

P.O. Box 1871 .

Inuvik, Northwast Territories Youril Yome ifrence
X0E 070

Our file Noire réference
SC020(9

January 9, 2003

Alan Ehrlich
Mackenzie Valley Environmental Impact Review Board
Sent by Fax (867) 766-7074

RE: WesternGeco, Mackenzie River 2D Seismic Program 2003 (Re-Activation)
DFO Comments on Draft Terms of Reference.

Dear Alan,

The Department of Fisheries and Oceans, Western Arctic Area (DF'O) has reviewed
the Draft Terms of Reference for the above mentioned project proposal, The
following are suggested additions:

1) Page7, Section 4.5 Alternatives: A clear rational should alsc. be given for
why WesternGeco is proposing to use the 1500 cubic inch aitgun arrays over
the 1000 and 1250 cubic inch arrays that were tested along with the 1500
cubic inch during the summer of 2002.

2) Page 7, Section 4.8 Noise: Additional bullets for this section +hould be:
* noise thresholds for fish species likely to be encountered (il life stages)
» pressure as it relates to noise and the possible effects on fish likely to be
encountered (all life stages)

3) Page 8, Section 4.9 Aquatic Resources: The third bullet should be changed 10
read: “potential impacts of airguns on all life stages of fish species that are
likelv to be present in the Liard and Mackenzie rivers at the time of the
seismic survey, including physical and behavioural effects;

4) Page 8, Section 4.9 Aquatic Resources: The fourth bullet should be changed
to read; “details of mitigation measures to prevent mortality, injury or adverse
behavioural changes to fish (all life stages), including, but not limited o,
ramping up procedures;”

3) Page 8, Section 4.9 Aquatic Resources: Additional bullets for this section
should be;
potential impacts of airguns on invertebrates
effects on subsistence and recreational fisheries in the projuct area
» shutdown protocol in the event that fish mortality or stress is detected

(T ] Y
Canadi Page 1 of 2 scomto
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If you have any questions feel free to contact me at (867) 777-7520 or Bruce
Hanna at (867) 669-4931.

At

Pete Cott

Area Habitat Biologist

Fish Habitat Management

Department of Fisheries and Oceans- Western Arctic Area

Copy:

Bruce Hanna, Habitat Biologist — DFO
Kathleen Simms, Habitat Biologist — DFO
Laura Van Ham - NEB

vl
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January 7, 2003
Keith Rosindell
WesternGeco

Suite 2300, 645-7" Ave SW
Calgary, Alberta
T2P 4GS

RE: Draft Report “Behaviour and Physical Response of Riverine Fish to
Airguns” prepared by IMG-Golder for WesternGeco in support of the
Mackenzie River/ Delta 2D Seismic Programs 2002: DFO Comments

Dear Keith,

As we’ve discussed, below is a written summary supporting the views of DFO
presented by Eric Gyselman, Regional Hydro-Acoustics Specialist, during the
workshop in Calgary on December 5, 2002, that he participated in via telephone
link, These comments are being provided to assist in the further development and
refinement of the Draft Report “Behaviour and Physical Response of Riverine Fish
to Airguns” prepared by IMG-Golder for WesternGeco. Many of the comments/
concerns can be addressed through revising the draft report, providing more
supporting documentation or outlining project and study design limitations
clearly. As I indicated at the December 5 meeting, if there are outstanding issues
that cannot be addressed through report revisions, there may be ¢pportunity for
them to be addressed in the field during the seismic program if it proceeds.

From DFO’s perspective the contents of the finished report will be one of the main
considerations when assessing the WesternGeco Mackenzie River/ Delta 2D
Seismic Programs 2003.

Start of comments by Eric Gyselman

I think all parties agree that little high quality information is available on the
effects of seismic airguns on fish and other aquatic biota in riverine environments.
Some information is available for marine waters but this cannot be directly
applied to rivers because of the drastically different physical structure in rivers.
From a biological perspective, I have two critical concerns: 1) does the sound
spectrum and intensities of the seismic airguns adversely affect tiota in river and
2) can the biora snccessfully avoid the potentially harmful sound source. We
discussed these issues in the spring and subsequently made recoinmendations 1o

F-312
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WestemnGeco and IMG-Golder that we felt would begin to attem]t tO answer
these questions.

IMG-Golder’s biological program had three components:

1) an experiment to measure the potential lethal and sublethal effects of the
seismic sound source on fish, :

2) an experiment to measure the swimming reaction of fish to the seismic sound
source

3) an experiment to measure fish avoidance of the seismic sound source,
specifically *herding’ upstream in front of the seismic ship

In my view, the experimental design of the three experiments was reasonable
especially considering the operational constraints that IMG-Gold:r was expected
to carry out this research with. Time was limited and experimentud fish of the size
and species required were difficult to catch. Given these constraints, I believe
IMG-Golder did a reasonable job in achieving their objectives. However, their
results are by no means conclusive and I do not believe that the definitive
conclusions presented in the draft report can be substantiated by the data
presented. The following are my principal concerns:

1) Potential Lethal and Sub-lethal Effects .

The species and range of sizes in each species used in Experimer:t #1 was limited.
Tn fact, no coregonids, the species that make up almost the entire subsistence
fishery in the lower Mackenzie River and Delta, were used. The :ipecies that were
used are considered ‘hardy’ relative to the whitefishes. Therefore, the potential
impact of the seismic airguns on the subsistence fishery is still unclear. Of
particular concern is the impact on the large number of young-of -the-year that are
carried out of their natal streams and into the Mackenzie River in the spring. In
my opinion, this is a critical issue. We do not fully understand how this migration
takes place and these small fish do not have the swimming capability to avoid the
seismic survey ship. I am also concerned that some of the fish in the cage closest
to the airguns were apparently ‘stunned’ but that no one from IMG-Golder could
explain the physiological effect that resulted in the ‘stunning’. The fact that the
necropsies showed no gross physiological abnormalities seems to result in the
conclusion that the fish were unharmed. I would argue that ‘stunning’ is a
consequence of exposure to the sound. The physiological cause i3 still unknown
and since the observation time after exposure was short (48-houzs), the long-term
effects of the sound are not known. I do not believe from this work that we: can
conclude that the seismic airguns will have no effect on biota in the Mackenzie
River and, of particular concern, that the seismic survey will not impact the
subsistence fishery in the three land claim areas.

2) Swimming Reaction
The experiment to measure the reaction of fish to the seismic airgun by aiming the
beam of the scientific sounder horizontally along the airgun array was a valid

design to achieve the objective. However, the results presented are minimal. In
the draft report, no explanation of the methodology used to actuully ealculate the
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swimming vectors was presented nor were any data presented other than one table
thar stated that only one fish moved away from the array. Furthermore, the sample
size of tracked fish was small (<40), all of the targets were small, and the
experiment was only carried out at one location, IMG-Golder also seems to
assume that the only possible swimming vector that would demoustrate a reaction
to the airgun is a horizontal one away from the airgun, Other veciors are possible
and, in fact, the fish may react in a chaotic manner if they are stwmed or partially
stunned as was demonstrated in the cage experiment, Perhaps a ¢hange in vector
or velocity would be a better measure of effect than simply looking for a
preconceived behaviour, I was also concerned with lack of a clear understanding
of the difficulties of acoustically tracking fish movement. Obviously, my concem
is based on the limited discussion with the IMG-Golder staff during the werkshop
and the material presented in the draft report. However, 1 have spent a
considerable arount of time working with colleagues in Alaska and with DFO
Pacific on fish tracking in rivers and I am not convinced (although my mind could
be changed) that these results are valid. For example, when I asked IMG-CGiolder
whether they had used target strength as a parameter for determining a fish track,
they responded that they had. In fact, target strength is a very pocr parameter 1o
use because it is so highly variable depending on the aspect of the fish that is
presented to the beam. Apparently, no validated software was uscd to track
targets. It seems to have been done by simply looking at target locations in
subsequent pings and assuming they were the same fish. Finally, no information
was collected on the species of fish being insonified. Therefore, the use of the
generalized term “fish’ in the report and particularly the conclusions is not
supported. The fish could have all been of one species, for examyle. Certainly the
fish insonified are not representative of the all of the fish in the Mackenzie River
because the targets were all quite small acoustically which, by inference, are small

physically.

3) Fish Avoidance

In an attempt to measure avoidance behaviour of fish with the passing of the
seismic ship, IMG-Golder ran a series of transects across the river well before,
immediately before, immediately after, and well after the seismic: ship passed a
particular location. Four transects were run in each of the three test areas inan
effort to look at a number of different bottom contour shapes. The hypothesis was
that the fish would be ‘herded’ upstream as the vessel approached. Consequently,
this was the only avoidance behaviour considered to be significant. In my opinion,
the survey design was reasonable but the way the experiment was conducted was
flawed. My primary concern is that a number of assumptions are made that were
not validated resulting in results that must be considered suspect I can think of
three that may have a significant impact on the interpretarion of vhe results. First,
each series of transects was carried out over a 6 to 8-hour period IMG-Golder
assumes that the distribution and density of fish did not change naturally over this
time period. Second, IMG-Golder assumes that each transect is 1un over exactly
the same track and therefore they are measuring exactly the sam: cross-section of
river on each transect. In a dynamic tiver such as the Mackenzie this is nearly
impossible. Finally, IMG-Golder assumes that the acoustic survey launch has no
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impact on the density and distribution of fish in the river, that is, the fish
demonstrate no vessel-avoidance behaviour towards their launch. The degree to
which these assumptions affect the results is not addressed in the draft repott.
However, in my opinion, a violation of any of these assumptions could result in 2
bias in the measurement of the distribution and density of fish that conld mask the
true behaviour of the fish to the seismic survey ship. I believe a namber of other
problems exist with the data collected. Almost all of the targets ave very small.
IMG-Golder predicted that the mean length of the targets calculaied from Love’s
conversion of target strength to body length was about 15-¢cm. From modelling
work we have done in my lab, I believe the mean is closer to 10-cm. However, the
point is that almost all of the targets are small. Very few large fish were see
acoustically. I can think of three possible reasons for this: 1) they were not in the
river, 2) they were not in the part of the river being surveyed, or 3) they exhibited
avoidance behaviour towards the acoustic survey launch. Reason #1 seems
unlikely given the high density of migratory species in the river, Reason #2 is
possible considering that in some cases half the river was too shallow to survey
acoustically. In other large rivers (ex. Fraser), migrating fish stay very close to the
bottom and near the shore because that is where the current is lowest and
consequently they expend the least amount of energy to swim. If this is the case in
the Mackenzie, then many fish would be missed. Vessel avoidance (Reason #3)
has been well documented for many species including coregonid:., The narcow
beam used in this study (7 dg) has a very small footprint (1.2-m in 10-m of water
depth). Fish in the water column below the survey vessel need only move & very
short distance to the side to be out of the beam, The result of this under-
representation of large fish is that no conclusion about their behaviour relative to
the seismic survey ship can be made irrespective of violations of the other
assumptions discussed above. A final concern that I have with this part of the
study was that no attempt was made to identify which species were being
insonified, Consequently, we do not know whether the results apply to all fish
species in the Mackenzie or whether only one or two species that were actually
measured acoustically. All of my comments in this section lead nie to question the
certainty of the conclusions reached in the draft report. We do not know whether
the measured changes in density and distribution were caused by the influence of
the seismic survey ship, we do not know whether the density and distribution fish
observed acoustically was representative of all sizes of fish in the river, and,
finally, we do not know whether the density and distribution obscrved was
representative of all fish species in the river.

All of the criticisms above must be taken within the context of the conclusions
presented in the report. Useful information was collected during 1his study.
However, it was not definitive. The conclusions imply that we now have a very
clear understanding of the behaviour of fish (apparently all sizes and species!) in
the river with respect to the seismic survey and that the seismic sarvey will have
no impact on the fish. Regardless of whether this proves to be ultimately true or
not, the evidence from this study does not clearly support this conclusion.
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I also have a few minor points that I would like to see cleaned up in the final

report for the sake of clarity and to prevent misunderstanding and confusioa.

1. Inthe text of the report, the authors call the scientific soundes both a split-
beam system (which it is) and a dual-beam system (which it is not) (ex. Page
7). These are two quite different acoustic systems. Three-dimensional target
location cannot be done with a dual-beam system. ‘

2. On page 10 and other locations, the authors give a ping rate of 1 ping every 4
seconds. I believe they mean 4 pings per second.

3. The anthors give not indication of the duration of each of the transect series
which apparently was about 6 to 8 hours. I only found out by asking during
the workshop. A table of transect start and stop times should appear in the text
or appendix.

4, The beam width and pulse length are not given in the text. This is important
information. I only discovered what they were by looking at the header file for
the sample data output in the Appendices.

5. No methodology, analytical procedure, nor vector map is given for the target
wracking experiment. A rudimentary table is supplied but this is insufficient.

End of comments by Eric Gyselman

If you have any questions feel free to contact me at (867) 777-7520 or Bruce

Hanna at (867) 669-4931.

Pete Cott

Area Habitat Biologist

Fish Habitat Management

Department of Fisheries and Oceans - Western Arctic Area

Copy:

Bruce Harmna, Kathleen Simms - DFO Habitat

Eric Gyselman - DFO Science

Laura Van Ham - NEB

Jonathan Allen — EIRB

Allen Ehrlich - MVEIRB
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