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Incorporation of New Drill Centres into the White Rose EEM Program
Selection of Station Locations

Sampling and statistical analyses of Environmental Effects Monitoring (EEM) data at
White Rose occurs at micro- and macro-scales within the nearfield and farfield regions to
address zones of influence (ZOIl). The nearfield is that region described by the
immediate influence of the drill centres. The farfield region is the area further out along
transects outside the nearfield area. As such, the design includes a survey grid centered
on the FPSO and a second series of stations centered on the location of drill centres.

Husky Energy’s approach to sampling drill centre areas in the nearfield has been to
sample six stations located 1 km from the proposed location of new drill centres. This
approach accommodates a 1.5-km movement of drill centres should the proposed
location change. The approach was employed during initial baseline collection in 2000
(Husky Energy 2001) and for sampling around the potential new drill centre at the NN
and South White Rose Extension (SWR-X) drill centres in 2004 (Figure 1). With slight
variation, this approach was used again in 2006 for the proposed West Alpha and West
Bravo drill centres (Figure 1). Once the location of new drill centres is finalized, three or
four of the nearest drill centre stations are retained' depending on projected drilling
intensity, and one new station is added 300 m from the drill centre in the following
sampling year if drilling has occurred at that drill centre. For instance, stations N4, C5
and S5 were added after baseline sampling around the Northern, Central and Southern
drill centres (see Figure 1). Drill centre stations are only re-sampled if drilling has
occurred at the drill centre between baseline sampling and the next sampling cycle.

In 2007, baseline stations were sampled around the North Amethyst drill centre (Figure
1). However, since the final location of that drill centre was known, stations were added
300 m east, 500 m south, 750 m west and 1000 m north of the drill centre to provide
good spatial coverage and a reasonable number of stations in close proximity to the drill

centre?,

For other new drill centres, if the exact location is determined, the approach used for
North Amethyst will be used to collect baseline data, otherwise, the precautionary
approach of sampling six stations around a proposed location will be employed.

Also, should a drill centre be located outside or near the edge of the survey grid, then
additional stations may be required in addition to the drill centre stations (as was done
for West Alpha and West Bravo). The decision to add transect or inter-transect stations
will be made on a case-by-case basis since addressing the varied possibilities before-
hand is not feasible.

! If six stations are sampled at equal distances from a point and the location of that point
changes, then some of these six stations will be located closer to the final location.

% Note also that since 2007 was not an EEM year, EEM stations 14 and 16 were also sampled to
provide some indication of any large inter-annual variation.
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Data Analysis
For any EEM sampling year, two sets of analyses are performed:

e analyses of data from that sample year, and
e multi-year analyses

Analyses for a single sample year consist of assessment of correlations among
sediment quality variables and relationships with distances from active drill centres.
Baseline and EEM data for the North Amethyst drill centre can easily be incorporated
into these analyses, as were baseline data for stations around the proposed NN, SWR-
X, West Alpha and West Bravo drill centres in past programs (see Figure 1). In any
sample year, the ZOIl can be estimated using regressions of physical, chemical and
biological (Y) on distance from the nearest active drill centre (X).

Multi-year analyses consist of:

* Repeated Measures (RM) regression analyses of distance and depth effects, and
e comparison of relationships between biological responses and drill mud tracers
(>C10-C>1 HC) among years

RM regression analyses in past programs were restricted to the set of EEM stations re-
sampled every year. Stations around the North Amethyst drill centre sampled in 2007
and around other proposed drill centres cannot be included in RM regression analyses
as conducted in the past. However, targeted RM regression analyses of nearfield effects
could be conducted on a subset of stations surrounding the North Amethyst or any other
“new” drill centre.

In the past, exposure-response relationships with biological variables (responses) as Y
and >C,-C,; hydrocarbon concentrations as X have been effective in terms of removing
the effects of differences in drilling intensity among drill centres and some small
directional effects, and assessing generalized effects of all drill centres combined. That
approach can potentially use all stations from each sample year and can be extended to
include distance as an alternative X variable and more formal comparisons of exposure-
response relationships and ZOI among years (a meta-analytical approach).

As new sample years, drill centres and sample stations are added, data analyses for the
EEM program potentially become more complex. However, sample sizes also increase
so that any reasonable analyses should be robust and powerful. It also becomes
feasible to use summary values (e.g., ZOI) as Y values in comparisons among years
(trend or meta-analyses).
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Appendix B

Minutes from White Rose Advisory Group Meeting and Table of
Concordance of Discussions

WRAG Meeting Minutes < July 22, 2003
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White Rose Advisory Group Meeting Minutes
July 22, 2003

A meeting was held July 22, 2003 with the White Rose Advisory Group (WRAG) to
discuss the draft EEM program. In attendance were:

e Dr. Elisabeth DeBlois, Senior Scientist, Jacques Whitford

e Leslie Grattan, Environmental Planning and Management Projects, Newfoundland
and Labrador Department of Environment

e Dr. Roger Green, Statistician, University of Western Ontario

e Dr. Doug Holdway, Ecotoxicologist, University of Ontario Institute of Technology

e Mary Catherine O’Brien, Lawyer; Manager at Tors Cove Fisheries Ltd.

e Dr. Mike Paine, Statistician, Pain, Ledge and Associates

e Dr. Paul Snelgrove, Benthic Ecologist, Memorial University

e Dave Taylor, Environmental Coordinator, Husky Energy

e Ellen Tracy, Jacques Whitford

e Dr. Len Zedel, Memorial University

Dave Taylor, representing Husky Energy, provided an overview of the White Rose
Project and Elisabeth DeBlois, representing the EEM design team, presented an
overview of the draft EEM program.

Issues discussed during the meeting included:
Sediment and Water Quality Components

Use of 18-km stations as controls

The WRAG felt that the 18-km stations would be adequate Reference Areas and did not
support sampling at either the Northwest Reference Area or the South Southeast
Reference Area. There was discussion about adding more distant stations (e.g., 16 km).
There was consensus that replication within stations beyond what is currently proposed
(one replicate for benthic invertebrates and no replicates for other variables) was not
needed. It was noted that if 18-km stations are used as controls, then a full suite of
samples (sediment, conductivity-temperature-density (CTD) and water samples — but
see Water Quality below) need to collected at these stations. Using all four 18-km
stations or selecting two stations most comparable to near-field stations was not
discussed. The possibility of mapping sediment types using geophyphical data collected
by Husky Energy was discussed as a possible means of identifying suitable Reference
Areas.

Near-field Station location
The WRAG recommended adding stations closer to drill centres. Ideally, new stations
would be located within 500 m (e.g., 250 m and 500 m) from drill centres.
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Number of stations overall and power

The power of the sediment/water sampling grid was discussed. An assessment of the
statistical power and robustness of the proposed design had been provided as appendix
material in the draft report and will be updated if new stations are added.

Barium/Aluminum

The analysis proposed by Geoff Veinott of DFO was discussed. It was agreed that the
method currently used is superior to that proposed by DFO if baseline data are
available. However, it was felt that using this analysis method in addition to the current
method would not constitute a large effort. Therefore, provision of these analyses as
appendix material was suggested.

Use of isotopes to track the drill cuttings zone of influence

It was felt that naturally occurring isotopes could be used to track drill cuttings.
However, it was mentioned that hydrocarbons have proved to be very effective tracers
in other EEM programs on the Grand Banks.

Water Quality

The usefulness of the water quality monitoring program was questioned. It was
generally felt that some ground-truthing of predictions made on the distribution of the
produced water plume was required. The installation of up to four permanent CTD
moorings around the floating production, storage and offloading (FPSO) facility in order
to track currents and better predict the potential location of the plume was discussed.
The availability and utility of current data currently collected for drilling needs to be
investigated. The use of remote sensing imagery (aerial or satellite) to map the thermal
signature (surface only) of the plume was discussed. An adaptive survey strategy for
water, based on best available knowledge of plume location, was proposed. It was not
clear if the WRAG proposed these changes instead of the proposed program or if it felt
that additional samples should be collected. Other than installation of permanent
moorings, the frequency of more targeted water collections was not discussed.

Monitoring Hypothesis
It was recommended that both the sediment and water monitoring hypotheses be
modified to include “effects” of direction as well as distance.

Commercial Fish Component

Use of American plaice as a sentinel species
Given the mobility of this species, it was felt that American plaice is more suited to
regional monitoring and may not be suitable to assess project-specific effects.

Use of sand lance as a sentinel species

Given the information that the WRAG had at hand, there was general agreement that
sand lance could be a better fish sentinel. It was felt that more information was required
on the habits of sand lance to evaluate this species further. It was pointed out that work
has been done on Alaskan sand lance; this could be used as a starting point.
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Usefulness of MFO

The WRAG saw MFO as a useful index of short-term exposure — with the caveat that
several confounding factors, including reproductive activity and metals contamination,
can inhibit MFO. The use of a series of health indicators for fish combined with a weight
of evidence approach, as is currently proposed, was supported.

BAPH on crab

BAPH analyses on crab was proposed. The feasibility of performing these kinds of
analyses locally needs to be explored. Potential logistic constraints (liquid nitrogen
requirements) in sample collection and preservation need to be examined.

Reference Area

The group seemed to favour use of one or more 18-km stations as a Reference Area
instead of the Northwest Reference Area. However, the group also felt that intermediate
locations (for instance 10 km) should also be sampled, at least for crab and perhaps
also for fish. The number of intermediate stations was not discussed. The point was
made by the design team that fish availability can constrain sampling location.

Crab sampling

It was felt that crab could be sampled with pots rather than with a dragger and that
fishers could be hired to carry out sampling. The logistics and safety of this needs to be
examined in light of 1) requirements for liquid nitrogen and 2) sensitivity of analyses on
tissue metals and hydrocarbons and risk of sample contamination on vessels not
specifically designed for scientific sampling.

Caged fish

The use of caged fish to determined effects was discussed, but it was then agreed that
laboratory experiments with dilutions of either drill cuttings or produced water would
provide similar information.

Sample size and sample composites

It was felt that sample sizes for fish and crab were low. The design team did not
recommend increased sampling of American plaice given the state of the resource.
Larger sample sizes for crab, and potentially sand lance, may be feasible. Compositing
of samples for taste analysis was approved. Compositing of samples for tissue
chemistry was questioned. Archiving tissue samples from individual fish for later
analysis if health indices indicate potential effects was supported. However, it was noted
that sufficient tissue would likely not be available from liver. Liver volume for American
plaice is currently too small to allow individual analysis. This problem would be
magnified if sand lance are used instead of American plaice as a sentinel species.

Timing of sampling

Sampling of crab and fish needs to exclude the reproductive period because MFO and
BAPH analysis will be affected by reproductive state. Sampling more than once a year
for fish/crab was discussed. However, it was pointed out that all tests proposed for
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tissue, with the exception of MFO and BAPH, measure cumulative exposure. Therefore,
sampling more frequently would not necessarily provide additional information.

Report format

A list of acronyms at the beginning of the report was recommended.

Various features on figures should be identified with different symbols.

The word “grab” should be replaced with box-core.

The last column in Table 2.3 is in error and should be corrected.

Document requests were made for: [note: these have been forwarded to WRAG
members]

Produced water and drill cuttings modeling report

Baseline design document
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White Rose Advisory Group Meeting Minutes
September 8, 2003

A second meeting was held September 8, 2002 with the White Rose Advisory Group
(WRAG) to discuss the draft EEM program. In attendance were:

e Dr. Elisabeth DeBlois, Associate Scientist (Oil and Gas), Jacques Whitford

e Leslie Grattan, Environmental Planning and Management Projects, Newfoundland
and Labrador Department of Environment

e Dr. Roger Green, Statistician, University of Western Ontario

e Dr. Doug Holdway, Ecotoxicologist, University of Ontario Institute of Technology

e Mary Catherine O’Brien, Lawyer; Manager at Tors Cove Fisheries Ltd.

e Dr. Mike Paine, Statistician, Pain, Ledge and Associates

e Dr. Paul Snelgrove, Benthic Ecologist, Memorial University

e Dave Taylor, Environmental Coordinator, Husky Energy

e Ellen Tracy, Jacques Whitford

Issues requiring further clarification since the July 22, 2003 meeting were discussed.

The Advisory agreed that the four 18-km stations should be used as reference stations
and that the reference stations used during baseline collections should be dropped.
Sampling at reference stations should include sediment physical, chemical and
biological (benthic invertebrate) characteristics; crab leg tissue sampling; American
plaice liver and fillet sampling. A water column profile (including temperature, salinity,
chlorophyll) will also be performed at these, and all, stations.

Use of geophysical data collected by Husky Energy to select reference stations was
discussed. Mike Paine reported that, from baseline collections, there was variability
among the 18-km stations and between the 18-km stations and remaining stations.
However, this variability was very low and no greater than what would be expected
through distance effects alone (stations that are further apart are more different than
stations closer together).

Installation of one or two permanent moorings within 1 km of the proposed location of
the FPSO to measure temperature, salinity and chlorophyll was discussed. The
advisory group supported this approach. The use of semi-permeable membrane
devices (SPMDs) to measure hydrocarbon accumulation was discussed, as we the use
of dye tracers. More information will be collected on these methods and presented to
the Advisory. A discussion will be held with Len Zedel when he returns to get feedback
on benefits of two versus one fixed mooring. The Advisory did not feel that the use of
bottom sensors to measure drill cuttings discharge at drill centres was warranted. If
sediment hydrocarbon and barium concentrations do not provide sufficient information
on the spread and concentration of drill cuttings (particularly as hydrocarbons degrade),
then the use of isotopes could be explored.
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The Advisory group agreed that the proposed water sampling program, where water
samples are collected at fixed depths at some sediment stations once a year, or once
every two years, should not be executed. All were in agreement that this type of
sampling provides little information. Instead, the advisory favoured mapping the
produced water plume using available technologies and setting up a sampling grid
based on the known location of the plume. The advisory recommended that Husky
Energy review its water quality monitoring program a year before release of produced
water to afford sufficient time for collection of some baseline data. It was
recommended that these fixed moorings be installed one year before release of
produced water. Len Zedel will be consulted on fixed moorings.

The use of sand lance instead or in addition to American plaice as a monitoring species
was rejected. There is very little known about sand lance. It is classified as a semi-
pelagic species that leaves its burrow at night to feed on plankton. There is no
information on horizontal movement of this species. It may or may not return to its day
location after feeding.

If was felt that the use of additional health indices (metabolites in bile or haemolymph,
MFO) on crab/American plaice was not warranted if contamination could be detected
using current methodologies. If current methodologies fail to detect contamination, then
other indices may be considered.

The use of larger samples sizes for crab was discussed. Mike Paine suggested that
three to five tissue composites per site was sufficient to assess contamination. Roger
Green felt that three composites was too few. The use of crab pots for sampling crab
was rejected because crab can be obtained from trawls carried out to obtain American
plaice. It was proposed that all crab and American plaice in any given trawl be
composited into one sample for metals and hydrocarbon analysis. This would allow
some assessment of among trawl variability. Availability of crab and American plaice will
determine if this is feasible.
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White Rose Advisory Group Meeting Minutes
October 27, 2003

A third meeting was held October 27, 2003 with the White Rose Advisory Group
(WRAG) to discuss the draft EEM program. In attendance were:

e Dr. Elisabeth DeBlois, Associate Scientist (Oil and Gas), Jacques Whitford

e Leslie Grattan, Environmental Planning and Management Projects, Newfoundland
and Labrador Department of Environment

e Dr. Roger Green, Statistician, University of Western Ontario

e Dr. Doug Holdway, Ecotoxicologist, University of Ontario Institute of Technology

e Mary Catherine O’Brien, Lawyer; Manager at Tors Cove Fisheries Ltd.

e Dr. Mike Paine, Statistician, Paine, Ledge and Associates

e Dr. Paul Snelgrove, Benthic Ecologist, Memorial University

e Dave Taylor, Environmental Coordinator, Husky Energy

e Ellen Tracy, Jacques Whitford

e Dr. Len Zedel, Oceanographer, Memorial University

Comments received during consultations with the public and members of the regulatory
community were discussed, as were any remaining EEM design issues.

Paul Snelgrove recommended that only the first few centimetres (2 cm) of sediment
obtained from box-cores be processed for hydrocarbon, metals and patrticle size
analysis. This recommendation was approved by the WRAG.

Discussion was held on benthic infauna identification. Infauna are currently identified to
the lowest taxomic level possible and raw data are/will be reported in EEM program
reports. There will be clear mention of benthic infauna raw data appendices in both the
body of the main report and in Tables of Contents.

Discussion was also held on whether analysis of data for lower taxonomic levels would
improve ability to detect effect. Some WRAG and design team members felt analysis of
data for these lower levels would introduce noise rather than improve analysis. It was
agreed that a within-year comparison of lower (in most cases, species) versus higher (in
most cases, family) would be of value. There was discussion on potential sources of
research funding to undertake such work.

Paul Snelgrove asked for information on how WRAG comments would be integrated
into material submitted to regulatory bodies. Dave Taylor responded that meeting
minutes and resolutions would be submitted as part of the EEM design document.

Minor statistical issues were discussed by Mike Paine, Paul Snelgrove and Roger
Green. Of these, only one follow up issue emerged. Roger Green is to supply Mike
Paine with references on use of root-root transform in MDS. However, given that the
analysis is NMDS rather than MDS, it is not clear that this follow-up item is still relevant.
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Given the MDS/NMDS confusion, it was again recommeded that any acronyms used in
EEM design and report documents be clearly defined at the front of documents.
Comments received from the public and the regulatory community were then discussed.

A general discussion was held on effects of seismic, vessels and development drilling
noise on seabirds and marine mammals. Dave Taylor provided some information on
Husky Energy commitments with respect to these issues. However, Elisabeth DeBlois
pointed out that noise effects on seabirds and marine mammals, as well as effects
monitoring requirements in the event of an accidental event were issues that Husky
Energy deals with outside of a standard development drilling and operational EEM
program. It was recognized by all that these issues are of concern to the public.

Regulator comments on station location were discussed. It was agreed that three new
sediment stations located 250 to 300 m from Glory Holes (one around each Glory Hole)
should be added. Dave Taylor stated that dredge spoils were dumped immediately
outside Glory Holes for two of the three Glory Holes. It was recommended that stations
be located outside the immediate influence of Glory Holes. Some clarification from the
WRAG is required on weather this means “off” dredge spoils. Safety constraints were
acknowledged and it was recognized that these stations would not necessarily be
accessible during each EEM year. It was recommended that these stations be sampled
as often as possible.

Discussion was held on sampling the dredge spoil pile from the central Glory Hole
(located some kms to the South). Dave Taylor stated that some clarification from DFO
was required before such sampling would be undertaken. The WRAG also felt that the
stations already located in the immediate vicinity of these dredge spoils might provide
some indication of dredge spoil effects.

The water quality monitoring program was discussed at length. It was recommended
that two moorings be placed as close as possible to the point of discharge for produced
water one year before release of produced water. Instruments to be installed on these
moorings would included CTDs and SPMDs. Additional instrumentation could include a
fluorometer for oil detection (if instrument sensitivity is sufficient) and “some instrument”
to measure concentration of radioactive tracers. Elisabeth DeBlois will check on the
fluorometer sensitivity. Dave Taylor will check on radioactive tracers and
instrumentation for these types of measurement. Dave Taylor will also discuss use of
additional sensors with Ken Lee at the Department of Fisheries and Oceans. It was
agreed that data from these moorings would be supplemented by Husky Energy
measurements of current velocity/direction. It was recommended that sensors be
located as close to the surface as possible and no deeper than 10 m.

With respect to measurement frequency, it was recommended that measurements be
collected at least every hour but ideally every five minutes. It was also recommended
that the instruments be services four times per year and that four set of sensors be
purchased. Sensors would be “swapped” at each servicing.
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Measurement of other variables such as chlorophyll a and phytoplankton community
composition was discussed. However, it was stated that the objective of collecting this
mooring data was to verify produced water modelling predictions and that these other
measurements would not offer substantial improvement over what was proposed above.

Design options for the commercial fish survey were also discussed at length. More
elaborate power analyses were discussed. Mike Paine specified that this exercise would
be of little value without specification of effects size to be detected. Various concepts
and exercises were discussed, including assessment of Maximum Acceptable Effects
Levels (MAEL) for each EEM variable and setting alpha=beta in an assessment of
relative power. The difference between statistical significance and biological
significance was discussed. A concensus was eventually reached: it was recognized
that the use of four Reference Areas instead of one is an improvement over other
program; that other programs have sufficient power to detect small statistical differences
and that these small differences have not had biological relevance; that a weight-of-
evidence approach is used for EEM programs. Therefore any one test should not be
looked upon as conclusive without supporting evidence from other tests; that as many
fish/composites as is reasonable within a one to three day time window should be
collected and processed for body burden; that an assessment of power should be
performed on EEM results once these data have been collected and if no statistical
differences are noted. Some clarification from the WRAG is required on whether as
many fish as is reasonable should also be collected for Health Indices, and on whether
more than one composite per trawl should be obtained for body burden. The original
EEM design document recommended compositing all fish within any given trawl when
possible.
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WRAG Comments on Environmental Effects Monitoring Program

Table of Concordance

WRAG Discussion Item Final WRAG Husky Position Action Item
Recommendation

Sediment Quality Component

The WRAG felt that the 18-km Use 18-km stations as Reference Agreed Use 18-km stations as
stations would be adequate Reference

Reference Areas and did not support
sampling at either the Northwest of
South Southeast Reference Areas.

There was discussion on adding This discussion item was dropped No action
more distant stations, but it was
pointed out that near field stations
are the most important stations given
anticipated distribution of drill cutting.

There was consensus that No additional replication required Agreed No action
replication within stations beyond
what is currently proposed (one
replicate for benthic invertebrates
and no replicates for other variables)
was not needed

The possibility of using geophysical This discussion item was dropped No action
data collected by Husky to identify
reference stations was considered.
However, it was noted that the
sediment and benthic invertebrate
profiles of 18-km stations was no
more different from stations closer to
the development than what would be
expected from distance effects

alone.

It was recommended that three new | Add a station within 250 to 300m Agreed Add a station within 250 to
stations, one around each drill around each drill centre (a total of 300m around each drill
centre, be located within 250 to 300 | three stations) centre (a total of three

m of drill centres and that these stations)
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WRAG Discussion ltem

Final WRAG
Recommendation

Husky Position

Action ltem

stations be sampled as often as
feasible taking safety into account.
The WRAG also considered
regulator comments on carrying out
transects between current drill centre
stations and drill centres but
favoured the addition of one station
around each station.

Number of stations overall and
statistical power were discussed. A
power analysis had been provided.

This discussion item was dropped

No action

The analysis proposed by Geoff
Veinott of DFO was discussed. It
was agreed that the method
currently used is superior to that
proposed by DFO if baseline data
are available. However, it was felt
that using this analysis method in
addition to the current method would
not constitute a large effort.

Provide these analyses as an
Appendix to the EEM report.

Agreed

Provide these analyses as
an Appendix to the EEM
report.

Use of isotopes to track the drill
cuttings zone of influence was
discussed. However, it was
mentioned that hydrocarbons have
proved effective tracers in other EEM
programs on the Grand Banks.

This discussion item was dropped

No action.

It was recommended that monitoring
hypotheses on sediment (and water)
be modified to include effects of
direction as well as distance.

Include effects of direction as well as
distance.

Agreed,

for those hypotheses that

retain a distance component (see
Water Quality below).

Include effects of direction
as well as distance in
Sediment Quality
Hypothesis. (Husky has
modified the Water Quality
hypothesis to reflect new
work proposed by the
WRAG (see below)).
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WRAG Discussion ltem

Final WRAG
Recommendation

Husky Position

Action ltem

It was recommended that only the
first few centimeters (2 cm) of
sediment obtained from box-cores
be processed for hydrocarbons,
metals and particles size analysis.

Sample only first 2 sediment of box-
cores for hydrocarbon, metals and
particle size analysis.

Husky feels that, since other EEM
programs on the Grand Banks have
and continue to sample the top 7.5
cm for these analyses, that this
change would not allow comparison
between projects. The current
sampling depth has enable
detection of contamination in other
projects. However, Husky is
prepared to make additional core
samples (collected
opportunistically) available to
WRAG members for determination
of depth stratification of project
contaminants, if these WRAG
members are interested in pursuing
this issue.

Make additional core
samples (collected
opportunistically) available
to WRAG members for
determination of depth
stratification of project
contaminants, if WRAG
members are interested in
pursuing this issue.

Discussion was held on whether
analysis of benthic invertebrate data
for lower taxonomic levels would
improve ability to detect effect. Some
WRAG and design team members
felt analysis of data for these lower
levels would introduce noise rather
than improve analysis. It was agreed
that a within-year comparison of
lower (in most cases, species)
versus higher (in most cases, family)
level would be of value. There was
discussion on potential sources of
funding to undertake such work.

None

No action

Water Quality Component

The usefulness of the water quality
monitoring program was questioned.
It was generally felt that some

Install two moorings near the point of
discharge one year before release of
produced water. Review water quality

Agreed.

Install two moorings near
the point of discharge one
year before release of
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WRAG Discussion ltem

Final WRAG
Recommendation

Husky Position

Action ltem

ground-truthing of predictions made
on the distribution of produced water
was required. The installation of two
moorings near the point of discharge
measuring temperature and
hydrocarbons, at a minimum, was
recommended. It was also
recommended that these moorings
be in place one year before release
of produced water. Once predictions
on distribution of produced water
were validated, it was further
recommended that Husky review it's
water quality program to see if
additional steps were required.
Further detail on discussions on
water quality can be obtained from
meeting minutes.

program in light of findings from
mooring data.

produced water. Review
water quality program in
light of findings from
mooring data.

Commercial Fish Component

Given the mobility of American None No action
plaice, it was felt that this species

was more suited for a regional

monitoring exercise.

The use of sand lance as a potential | None No action

monitoring species was proposed.
Husky reviewed available
information on sand lance and this
species was found not to be suitable.
Sand lance is a semi-pelagic species
that leaves it burrow at night to feed
on plankton. It is not known if it
returns to its day location after
feeding.
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[3 Husky Energy Environmental Effects Monitoring Design Report

WRAG Discussion Item Final WRAG Husky Position Action Item
Recommendation

It was agreed that any one health None No action
indicator for fish should not be
examined in isolation but that a
weight-of-evidence approach should
continue to be used.

BAPH analyses on crab were None No action
considered, as were bile and
haemolymph metabolites analyses. It
was felt that use of additional health
indices on crab or plaice was not
warranted if contamination could be
detected using current
methodologies. If current
methodologies fail to detect
contamination, then other indices
may be considered.

It was agreed that commercial fish Sample commercial fish in the Agreed Sample commercial fish in
should be sampled in the vicinity of vicinity of 18-km sediment stations the vicinity of 18-km
18-km sediment stations (i.e. four and drop Northest Reference Area. sediment stations (four
Reference Areas) and that the Reference Areas) and
Northwest Reference Area should be drop Northwest Reference
dropped. Area.

The use of crab pots to sample crab | None No action.

was proposed while the WRAG was
considering dropping American
plaice as a monitoring species.
However, since American is retained
as a monitoring species, both crab
and plaice can be obtained
concurrently in trawl samples.

There was discussion of adding This discussion item was dropped No action.
Reference Areas at intermediate
locations (e.g. 10 km).
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[ Husky Energy

Environmental Effects Monitoring Design Report

WRAG Discussion ltem

Final WRAG
Recommendation

Husky Position

Action ltem

There was discussion on using
caged fish but it was agreed that
laboratory experiments with dilutions
of either drill cuttings or produced
water could provide this type of
information.

None.

No action.

It was noted that sampling of
American plaice should exclude the
reproductive period as much as is
feasible because this will affect MFO
results.

Sample outside the reproductive
period as much as is feasible.

Sampling is carried out in late
June/early July at the tail end the
American plaice reproductive period.
This is latest date that can be
sampled given sample processing
time, vessel availability and the need
to collect samples concurrent with
both the Hibernia and Terra Nova
EEMSs — in late June/Early July.

No action.

Compositing American plaice tissue
for chemistry analysis was
guestioned

It was recommended that tissue
from individual fish be archived for
later analysis if health indicators
showed an effect. However, it was
also recognized that liver volume is
often not sufficient to allow analysis
on individuals.

Archive American plaice
fillet tissue for analysis of
individual fish if health
indices show an effect.
Archive liver tissue when
possible.

The use of larger sample size for
crab was discussed and a call was
made for the statisticians in the
group to address this issue. Sample
sizes for crab and American plaice
body burden analysis were
discussed at length. Sample size for
health indices was also discussed.

Obtain as many composites as are
reasonable within a one to three-
day sampling window. Carry out a
power analysis on results if no
statistical differences are noted.

Targeting 50 fish in the Study Area
and 30 fish in each of the Reference
Areas; and targeting 100 kgs of crab
in the Study Area and 30 kgs in each
of the Reference Areas is an
increase over previous amounts
(collected in two to three days) and
would therefore seem reasonable.
Five composites for the Study Area
and three composites in each of the
Reference Areas are total increase
of 7 composites, and would seem
reasonable.

Target 50 fish in the Study
Area and 30 fish in each of
the Reference Areas; and
target 100 kgs of crab in
the Study Area and 30 kgs
in each of the Reference
Areas. Five composites for
the Study Area and three
composites for each of the
Reference Areas will be
processed for body burden
for both crab and
American plaice. All
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[ Husky Energy

Environmental Effects Monitoring Design Report

WRAG Discussion ltem

Final WRAG
Recommendation

Husky Position

Action ltem

American plaice will be
processed for health
indices. Power analyses
will be performed on
results if no statistical
differences are noted.

Report
It was recommended that raw data Agreed Raw data will be
be appended to EEM reports and appended and mention of
that mention of these appendices be these appendices will be
made clear in text. made clear in text.
It was recommended that a list of Agreed A list of acronyms will be
acronyms be provided at the front of provided at the front of the
the report. report.
It was recommended that features on | Agreed This will be done as much
figures be identified with different as is feasible.

symbols as well as different colours
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