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EXECUTIVE SUMMARY 
 
AMEC Earth & Environmental and Hurley Environment Ltd., on behalf of Accent Engineering 
Consultants Inc., are submitting the results of the 2007 Environmental Effects Monitoring (EEM) 
program for the Sable Offshore Energy Project (SOEP) to ExxonMobil Canada Properties 
(EMCP). 
 
The SOEP offshore EEM program has focused on the effects of drilling and production activities 
at Tier 1 sites (i.e. Venture, Thebaud, North Triumph) since 1997.  With the majority of the 
development drilling completed and the start-up of operations at Tier 1 sites by 2000, EEM 
surveys undertaken in 2001 to 2003 focused on the effects on sediments and bottom fauna of 
exposure to intermittent discharges of muds/cuttings during drilling and continuous produced 
water discharges during operations.  The 2005 program addressed start-up activities at Tier 2 
sites (Alma in 2003 and South Venture in 2004) whilst considering lessons learned from the Tier 
I EEM Program and information presented at the 2003 Offshore Environmental Effects 
Monitoring Workshop held at the Bedford Institute of Oceanography which called for greater 
emphasis on monitoring fish health effects. There were no drilling or construction activities at 
SOEP offshore facilities during 2007 rather steady-state production operations only.  
 
The 2007 SOEP offshore EEM program builds on the results and lessons learned to date, in 
particular from the 2006 EEM program, and recommendations made by the CNSOPB EEM 
Review Committee which includes representatives of Fisheries and Oceans Canada, 
Environment Canada, and the Canadian Environmental Assessment Agency.  
 
The SOEP offshore EEM program was designed to address relevant predictions made during 
the SOEP Environmental Assessment (EA) process. The EEM components were based on 
valued ecosystem components (VECs) identified during the EA process and components 
identified by Sable Offshore Environmental Effects Monitoring Advisory Group (SEEMAG) and 
the EEM study team.  The SOEP offshore EEM is intended to be ‘adaptive’, efficient and 
meaningful. Therefore, the monitoring plan is adjusted annually by dropping or adding 
monitoring components or sampling sites with the prior approval of the CNSOPB EEM Review 
Committee based on the latest monitoring results and scientific information or to address new 
Project activities. Following review of the 2006 results and consultations with the CNSOPB EEM 
Review Committee, produced water chemistry, air quality, seabird monitoring, beached seabird 
surveys, mussel body burden, sediment chemistry, sediment toxicity, and thermal discharge 
monitoring were monitored in 2007.  
 
A subsea inspection program was planned for 2007.  The scope of the planned program was 
similar to previous years and included inspections by ROV at the base of the Thebaud jackets 
and along the pipeline route.  The video records from these surveys were to be examined as 
part of the EEM program.  The 2007 inspection program commenced in July.  However, the 
supply / support vessel needed as a base to launch the ROV and house the associated crew 
experienced mechanical difficulties early in the program.  The vessel was unavailable for 
approximately three months while repairs were carried out.  Attempts were made to source a 
replacement support vessel, but none were readily available.  Once the vessel was returned to 
service, the scope of the subsea survey was adjusted to focus on priority areas of the pipeline 
that could be inspected in the limited weather window that remained.  As a result the inspection 
data available for EEM purposes was not of sufficient detail and quality to meet the intended 
EEM program scope. A full survey of the pipeline and base of the Thebaud jacket is planned for 
2008 and this activity will be included in the 2008 EEM plans. 
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The ExxonMobil Offshore EEM Team worked cooperatively with government agencies during 
2007 notably DFO COOGER and the Canadian Wildlife Service. 
 
Key findings of the 2007 program were: 
 
Produced Water Chemistry and Toxicity (Section 2) 
 

• Barium, boron, iron, strontium, and ammonia levels at Venture are the highest observed 
of the platform sites monitored in 2006 and 2007.  The concentrations of the same 
elements at South Venture and Thebaud show an increasing trend from 2005 to 2007 
sample times.  At Alma, values are stable between the two years and are much lower 
than for the other platforms. 

 
• Total Petroleum Hydrocarbon concentrations for all samples/platform locations were 

below the OWTG limits for oil in water. 
 
• The 2007 bioassay results using three-spined stickleback and sea urchin fertilization for 

PW from Thebaud, Venture, South Venture and Alma can be interpreted as being 
acutely toxic based on regulations for other industries.  

 
• There was no difference in activity of the EROD enzyme between treated and untreated 

cod suggesting that exposure to the 4% level of PW does not result in activation of this 
enzyme system. 

 
• The discharge rates of PW at SOEP platforms, which are considerably less than at other 

existing or proposed East Coast offshore facilities, combined with the higher tidal energy 
on Sable Island compared to the Grand Banks means that PW constituents will likely to 
be diluted to background levels within a few metres of the mouth of the discharge 
caisson.  

 
 
Air Quality (Section 3) 
 

• There appears to be recent air quality data available from EC for the Sable Air Quality 
Monitoring Station. This data will be incorporated in the scope of the 2008 program. 

 
• Most observations from the Thebaud platform were that the flare plume was typically 

either clear or very light gray. There appeared to be a general improvement in flare 
plume colour towards the latter half of the year.  

 
 
Seabird Monitoring (Section 4) 
 

•  Based on the limited seasonal dataset collected in 2007, there is insufficient information 
to state conclusively whether the SOEP platforms attract seabirds based on analysis of 
transect data. Interpretation of seabird observation data in the vicinity of the SOEP 
platforms is complicated by the nearby presence of Sable Island, which supports 
colonies of many bird species.   
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• Several predominantly land-based birds likely died of trauma caused by collisions with 
superstructures on the Thebaud platform (October 10) and on a DFO research vessel 
(October 7). 

 
• Application was made for a “Migratory Bird Damage Permit” to scare and kill Great 

Black-back Gulls and Herring Gulls on the Alma Platform. 
 
 
Beached Seabird Observations (Section 5) 
 
 

• During 2007, the corpses of 776 beached gannets, tubenoses, gulls and alcids were 
collected on Sable Island. Alcids comprised 65.1% of total birds recovered. 

 
• For all species combined, the oiling rate for birds coded for oil (i.e.  with >50% of body 

intact) was 3.8%. The highest rate for a seabird group, 7.1%, was observed in alcids.  
 

• The oiling rate observed in 2007 was the lowest recorded since 2000. 
 

• Of the 3 samples collected and analysed, none contained light or mid-range distillate 
fuels, or condensates that would be typical of oils produced on offshore gas facilities 
such as SOEP processing platforms off Sable Island. The contamination source for the 
single sample containing fuel oil could have been one of any offshore operations in the 
region, including fishing and military vessels, freighters and container ships, and offshore 
energy vessels and facilities.  

 
• Although only 3 samples were collected in 2007, the results of generic identification of 

these oils are consistent with results of samples collected during 2000 to 2006, which 
indicated that crude oil discharges were likely responsible for a large proportion of 
pelagic tar and oiled seabirds observed on Sable Island. 
 

 
Mussel Body Burden (Section 6) 
 

• The concentrations of aliphatic hydrocarbons in both the control and test samples were 
lower than those of the most recent previous survey (2005). 

 
• The aliphatic hydrocarbon profile reported is typical of that produced by naturally 

occurring phytoplankton.   
 
 
Sediment Chemistry (Section 7) 
 

• All sediment samples tested in 2007 resulted in non-detect mercury values which is 
consistent with earlier data at the same locations near Thebaud and Gully reference 
sites.  

 
• Barium concentrations at the 2007 Thebaud sites are relatively unchanged from the 

2005 values – slightly higher than baseline values only at 250 and 500 ‘downstream’ of 
Thebaud wellhead platform.  The barium concentrations recorded at the Gully reference 
sites fall within the range of background or baseline levels. 
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• Total Petroleum Hydrocarbons concentrations were below the current analytical 

detection limit at all 2007 sampling locations near Thebaud and the Gully reference 
sites. 

 
 
Sediment Toxicity (Section 8) 
 

• No toxic responses (amphipod mortality of 30% or greater) were observed in 2007  using 
the amphipod, Eohaustorius estuarius, at any of the far-field Gully reference or nearfield 
Thebaud platform sampling sites.  

 
• Toxic responses in sediments collected at the sampling site nearest this platform (i.e., T-

250m) in the years immediately following drilling (1999-2002) appear to have stabilized 
at the baseline level (<10% in 1998) since the fall of 2003 from a high of 81% in the 
spring of 1999.   

 
• In earlier years, sediment toxicity (as a measure by amphipod survival) appeared to be 

related to the concentration of TPH rather than the concentration of Barium. 
 
Thermal Discharge Monitoring – Thebaud Compression Platform (Section 9) 
 

• Verification of persistence and spatial distribution of excess temperature above ambient 
seawater resulting from discharge of seawater cooling medium from the Thebaud 
Compression Platform could not be determined due to the loss of the near-field 
thermistor moorings. 
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1.1 OVERVIEW 
 
AMEC Earth & Environmental and Hurley Environment Ltd., on behalf of Accent Engineering 
Consultants Inc., are submitting the results of the 2007 Environmental Effects Monitoring (EEM) 
program for the Sable Offshore Energy Project (SOEP) to ExxonMobil Canada Properties 
(EMCP). 
 
The SOEP offshore EEM program has focused on the effects of drilling and production activities 
at Tier 1 sites (i.e. Venture, Thebaud, North Triumph) since 1997.  With the majority of the 
development drilling completed and the start-up of operations at Tier 1 sites by 2000, EEM 
surveys undertaken in 2001 to 2003 focused on the effects on sediments and bottom fauna of 
exposure to intermittent discharges of muds/cuttings during drilling and continuous produced 
water discharges during operations.  The 2005 program addressed start-up activities at Tier 2 
sites (Alma in 2003 and South Venture in 2004) whilst considering lessons learned from the Tier 
I EEM Program and information presented at the 2003 Offshore Environmental Effects 
Monitoring Workshop held at the Bedford Institute of Oceanography which called for greater 
emphasis on monitoring fish health effects.  There were no drilling or construction activities at 
SOEP offshore facilities during 2007 rather steady-state production operations only. 
 
The 2007 SOEP offshore EEM program builds on the results and lessons learned to date, in 
particular from the 2006 EEM program, and recommendations made by the CNSOPB EEM 
Review Committee which includes representatives of Fisheries and Oceans Canada, 
Environment Canada, and the Canadian Environmental Assessment Agency.  
 
1.2 BACKGROUND 
 
The SOEP offshore EEM program was designed to address relevant predictions made during 
the SOEP Environmental Assessment (EA) process (refer to Table 1-1).  The EEM components 
were based on valued ecosystem components (VECs) identified during the EA process and 
components identified by Sable Offshore Environmental Effects Monitoring Advisory Group 
(SEEMAG) and the EEM study team.  The SOEP offshore EEM is intended to be ‘adaptive’, 
efficient and meaningful. Therefore, the monitoring plan is adjusted annually by dropping or 
adding monitoring components or sampling sites with the prior approval of the CNSOPB EEM 
Review Committee based on the latest monitoring results and scientific information or to 
address new Project activities. Based on these criteria, the applicability of specific EA 
predictions and EEM components to the 2007 program are addressed in Tables 1-1 and 1-2. 
Finally, a summary of findings from the 2007 EEM program and a suggested plan for the 2008 
EEM program in given in Table 1-2. 
 
A subsea inspection program was planned for 2007.  The scope of the planned program was 
similar to previous years and included inspections by ROV at the base of the Thebaud jackets 
and along the pipeline route. The video records from these surveys were to be examined as part 
of the EEM program. The 2007 inspection program commenced in July.  However, the supply / 
support vessel needed as a base to launch the ROV and house the associated crew 
experienced mechanical difficulties early in the program.  The vessel was unavailable for 
approximately three months while repairs were carried out.  Attempts were made to source a 
replacement support vessel, but none were readily available.  Once the vessel was returned to 
service, the scope of the subsea survey was adjusted to focus on priority areas of the pipeline 
that could be inspected in the limited weather window that remained.  As a result the inspection 
data available for EEM purposes was not of sufficient detail and quality to meet the intended 
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EEM program scope. A full survey of the pipeline and base of the Thebaud jacket is planned for 
2008 and this activity will be included in the 2008 EEM plans. 
 
 
1.3 OBJECTIVES AND GOALS 
 
The SOEP EEM program is undertaken with the following primary objectives: 
 

• To verify predictions made during the EA process; 
• To evaluate the effectiveness of mitigation and identify the need for improved or altered 

mitigation; 
• To provide an early warning of undesirable change in the environment; and 
• To inform the CNSOPB, other key regulatory authorities, and stakeholders.  

 
1.4 THE EEM TEAM 
 
Figure 1-1 shows the organization of the offshore EEM Team led by AMEC Earth & 
Environmental and Hurley Environment Ltd.  Several firms were contracted to carry out specific 
assignments related to their specific area of expertise.  Special thanks are extended to 
government agencies participating in the 2007 program. DFO COOGER (Ken Lee and Brent 
Law) provided sediment samples near the Thebaud platform and the Gully MPA for chemical 
and toxicity analyzes. DFO (Les Burridge) also carried out PW chemistry and acute and 
sublethal toxicity analyses on a sample of Thebaud PW provided by the client.  The Canadian 
Wildlife Service (Carina Gjerdrum) offered considerable assistance with seabird monitoring and 
data analysis. 
 
1.5 FIELD TRIPS 
 
Supply vessels were used to carry CWS seabird observers between the shorebase and offshore 
facilities (refer to chapter on seabird monitoring). CWS also provided reference seabird data 
collected by their observers on a vessel of opportunity (i.e. CCG vessel Hudson). During 
September, four moorings supporting temperature loggers were deployed at Thebaud for the 
purpose of collecting time series temperature data in support of the Compression Platform 
cooling water discharge thermal plume monitoring program (refer to chapter on thermal 
discharge monitoring). During August, the CCG vessel, Hudson, was used by DFO COOGER 
researchers to collect sediment samples near Thebaud and the Gully MPA (refer to Chapters 7 - 
Sediment Chemistry and 8 – Sediment Toxicity) and to receive produced water samples from 
the platform for chemical analysis and toxicity testing (refer to Chapter 2 – Produced Water).  
 
1.6 REFERENCE MAP 
 
A reference map (Figure 1-2) showing the location of the SOEP offshore facilities and pipelines 
and one-page summaries providing overviews of special environmental areas (i.e., Sable Island 
(Figure 1-3) and the Gully MPA (Figure 1-4) are also included in the report.  
 
1.7 REPORT ORGANIZATION 
 
This report consists of an assemblage of component study reports relating to specific EEM 
requirements.  Each component study report was prepared using a concise and standard format 
to facilitate information summarization and readability.  To the extent possible, references were 
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provided for detailed methodological or analytical procedures.  Detailed results were generally 
attached at the back of the respective component study report.   
 

Table 1-1   EA Predictions and Relevant EEM Components 
 

EA Prediction 1 Relevant EEM Component Applicability to 2007 EEM 
Program 

“The loss of fishing opportunity that 
would result from exclusion of 
fishing vessels from around 
offshore facilities is insignificant in 
comparison to the overall fishing 
area available.” 

See note in adjacent 
column. 

Offshore commercial fisheries 
interests formally agreed not to seek 
compensation for 500 m safety 
zones around SOEP facilities. Thus, 
loss of fishing opportunity has never 
been a component of the SOEP 
EEM program,  However, observers 
supplied by the fishing industry have 
been placed on various offshore 
vessels and platforms for extensive 
periods to increase fishing industry 
awareness of offshore gas 
operations and collect marine 
mammal and seabird data. 

“Underwater noise from 
construction activities or from 
platform operations will not be 
above ambient noise levels in the 
Gully.” 

Underwater Noise and 
Marine Mammals 

N/A – Noise associated with SOEP 
drilling and production activities has 
been shown to have minor 
contribution to the overall noise field 
and estimated to be well below the 
prolonged noise threshold level 
known to induce behavioral 
responses in marine mammals and 
sea turtles even at the monitoring 
station closest to the platform (i.e., 
250m). No drilling or pile driving 
activities were carried out at SOEP 
platforms during 2007. Thus, 
underwater noise  was not a 
component of the 2007 SOEP EEM 
program. 

“Due to the localized occurrence of 
fouling, the overall impact on the 
communities in the vicinity of 
production structures is not 
expected to be significant.”2 

Benthic Habitat and Fish 
Density 
 

Marine growth on platform jacket 
legs is dominated by the blue 
mussel, a species which is not 
commonly found in natural 
concentrations on Sable Island 
Bank.  Also, refer to Table 1-2. 

                                                 
1  Unless otherwise noted, the predictions apply only to routine construction and operations activities (i.e., 
not accidental events) as stated in the Executive Summary of the SOEP – EIS Vol. 3.  
2 As stated in Section 5.2.1.6 of the SOEP – EIS Vol. 3. 
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EA Prediction 1 Relevant EEM Component Applicability to 2007 EEM 
Program 

“The discharge of cuttings 
contaminated with oil-based drilling 
muds will not lead to significant 
biological impacts on commercial 
fish or shellfish species.” 

 
Benthic Habitat and Fish 
Density 
Sediment Chemistry and 
Toxicity 
Fish Health 

Oil-based drilling muds (e.g, diesel, 
LTMO) were never used for drilling 
SOEP wells. The vast majority of 
wells were drilled with a 
combination of water-based muds 
(WBM) and synthetic-based muds 
(SBM). There is no regulated 
discharge limit for WBM; the vast 
majority of SBM drill waste was 
skipped to shore for treatment and 
disposal (i.e., not ocean 
discharged). No toxic responses to 
sediment indicator species have 
been shown at the nearest sampling 
station to the platform (i.e. 250m) 
since the fall of 2003. Overall health 
of Atlantic cod using a variety of 
bioindicators, captured directly 
under the Thebaud platform in 2005 
was similar to fish from a far-field 
reference site. Also refer to Table 1-
2 and relevant chapters in this 
report. 

“The potential for tainting of 
scallops (or other bottom-living 
organisms) by hydrocarbons 
beyond the fishing exclusion zone 
is low.” 

Scallop Taint and Body 
Burden 

There are no scallop beds in the 
immediate vicinity of any SOEP 
platform. Testing to date on scallops 
from Sable Island Bank has shown 
tissue hydrocarbons to be biogenic 
in origin and taste panels have 
noted no off-flavours or odours 
associated with hydrocarbon taint. 
Thus, scallop taint and body burden 
were not a component of the 2007 
EEM program. 

“Impacts of effluent discharges 
(e.g. produced water) were 
considered to have no significant 
impacts on the marine 
environment.” 

Produced Water Chemistry 
and Toxicity  
Mussel Body Burden 

The principal conclusion coming out 
of the recent International 
Conference on Produced Water 
held in St. Johns, Newfoundland 
was that produced water effects do 
not extend beyond the immediate 
mixing zone of the discharge, thus 
effects at the population level are 
highly unlikely. Hydrocarbons in 
mussels collected from platform 
jacket legs have been shown to be 
of biogenic origin (i.e., derived from 
phytoplankton). Also refer to Table 
1-2 and relevant chapters in this 
report. 
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EA Prediction 1 Relevant EEM Component Applicability to 2007 EEM 
Program 

“Air emissions were considered to 
have no significant impacts on the 
marine environment.” 

Air Quality on Sable  
Flare Plume measurements 
at Thebaud 

Air quality monitoring in 2003/4 on 
Sable Island has shown that air 
shed contaminants are principally 
derived from the continental 
mainland. It remains unknown if 
whether emissions from SOEP 
offshore platforms can be detected 
on the island. Also refer to Table 1-2 
and relevant chapters in this report. 

“Lights [from work lights and gas 
flares] may attract migrant bird 
species, especially in fog and/or 
low cloud and rain.”3 

Seabird Vessel Transects Observations over several years by 
full-time independent observers 
stationed on Thebaud, the only 
SOEP platform with a flare, have 
shown that seabirds are not 
particularly attracted to this platform 
under any weather condition 
including fog, and/or low cloud and 
rain. Occasionally, some land birds 
have taken refuge or stranded and 
died on the platform, presumably 
after flying off course from their 
normal migration routes, typically 
during a severe storm. Alma is the 
only unmanned SOEP platform that 
has attracted large numbers of 
seabirds, in particular black-back 
and herring gulls to the extent of 
becoming a safety issue for 
helicopter operations. Also, refer to 
Table 1-2 and relevant chapters in 
this report. Based on the limited 
seasonal dataset collected in 2007, 
there is insufficient information to 
state conclusively whether the 
SOEP platforms attract seabirds 
based on analysis of transect data. 
Interpretation of seabird observation 
data in the vicinity of the SOEP 
platforms is complicated by the 
nearby presence of Sable Island, 
which supports colonies of many 
bird species. 

                                                 
3 As stated in Section 5.2.1.9 of the SOEP – EIS Vol. 3. 
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EA Prediction 1 Relevant EEM Component Applicability to 2007 EEM 
Program 

“Because of the importance of 
Sable Island and the Gully, special 
attention will be paid to these 
areas in the development of 
monitoring.”4  

Air Quality on Sable 
Oiled seabird surveys on 
Sable Island 
Underwater Noise and 
Marine Mammals 
Sediment Chemistry and 
Toxicity 

Concentrations of drill waste 
chemical indicators (Ba, TPH, Hg) in 
sediment sampled at least once 
annually at several stations near the 
Gully since 1997 have been found 
to be within the range of 
background or baseline levels and 
in many cases below the analytical 
detection limit. Noise from drilling 
and production activities at Venture, 
the platform closest to the Gully, 
has been shown to be a minor 
component of the background noise 
field even at the monitoring closest 
known to the platform (i.e., 250m). 
For additional discussion on noise 
see comment above under the 
‘underwater noise’ component. 
SOEP has supported beached bird 
surveys on Sable Island by the 
resident biologist since 2000. The 
oiling rate, which is largely related to 
crude oil discharges (i.e., unrelated 
to SOEP offshore gas operations) 
was the lowest on record in 2007 
and has been on a downward trend 
since 2000. Also, refer to Table 1-2 
and relevant chapters in this report. 

                                                 
4 As stated in Section 7.4 of the SOEP – EIS Vol. 3. 
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Table 1-2: Summary of Findings 

Location Environmental 
Component 

Type of 
Monitoring/Analysis Plan for 2007 2007 Findings Plan for 2008 

Fish Density  (ROV 
videotape analysis) 
 

− Examine video from 
scour survey  
− Estimate average fish 
density of commercial fish 
species.  
− Comparative analysis 
with previous observations 
where feasible.  
− [Note: If Atlantic cod, 
compare with 2006 
observations] 

− ROV survey video coverage of platform was 
limited due to mechanical difficulties and 
subsequent availability of the survey vessel 
(see Section 1.2 above) and restricted by poor 
visibility.  

− Examine video from 
scour survey 
− Estimate average fish 
density of commercial fish 
species. 
− Comparative analysis 
with previous observations 
where feasible.  
− [Note: If Atlantic cod, 
compare with 2006 
observations] 

Benthic & Fish 
Habitat 

Cuttings Pile Analysis 

(ROV videotape 
analysis) 

 

− Examine video from 
scour survey at wellhead 
platform 

− ROV survey video coverage of platform was 
limited due to mechanical difficulties and 
subsequent availability of the survey vessel 
(see Section 1.2 above) and restricted by poor 
visibility. 

− Examine video from 
scour survey at wellhead 
platform to confirm 
previous finding that 
cuttings pile is no longer 
present. 

Toxicity (amphipod 
only) at 250, 500, & 
1000m from platform 
along predominant 
current axis  

− No plans to 
collect/analyze further 
sediment samples; Explore 
opportunities with COOGER 
to acquire samples/data 
during DFO research survey 
planned for August 2007   

− DFO collected and analyzed samples taken 
at 250, 500 & 1000 m from platform 
− As per results since 2003, no toxic 
responses (based on amphipod survival) at 
any nearfield sampling site 

− Discontinue  

Thebaud 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sediment 

Chemistry (Barium, 
TPH, Strontium, 
Ammonium, and 
Sulphides) at 250, 
500, & 1000m from 
platform along 
predominant current 
axis 

− No plans to collect/ 
analyze further sediment 
samples;  
Explore opportunities with 
COOGER to acquire 
samples/ data during DFO 
research survey planned for 
August 2007   

− DFO collected and analyzed samples taken 
at 250, 500 & 1000 m from platform 
− Barium concentration clearly above baseline 
only at 250m stn. 
− TPH and Hg concentrations were below 
analytical detection limits 

− Discontinue 
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Location Environmental 
Component 

Type of 
Monitoring/Analysis Plan for 2007 2007 Findings Plan for 2008 

Shellfish  Taint and body 
burden for mussels 
(jacket scraping) 
{Reference samples 
for each species to be 
sourced from 
commercial seafood 
outlets} 

− Analyze body burden 
only: consistent with 
previous programs. 
− Ensure jacket leg 
selected for scraping is 
situated 'downstream' of PW 
discharge caisson. 

− Mussel scraping taken from jacket leg 
'downstream' of PW discharge caisson. 
− Total aliphatic hydrocarbons (TAH)  lower 
than most recent (2005) previous  mussel body 
burden sample from platform; hydrocarbon 
profile indicates TAHs are biogenic in origin 
(produced from naturally occurring 
phytoplankton) and not from petroleum 
hydrocarbons. 

− Analyze body burden 
only: consistent with 
previous programs. 
− Ensure jacket leg 
selected for scraping is 
situated 'downstream' of 
PW discharge caisson. 

Seabirds Observations 
recorded on supply 
vessel transects from 
shorebase to platform 
(&between platforms) 
and along selected 
reference transects. 
 

− Invite CWS  offshore 
seabird specialist (or 
designate) to participate in 
transect survey(s)  

− Based on the limited seasonal dataset 
collected in 2007, there is insufficient 
information to state conclusively whether the 
SOEP platforms attract seabirds based on 
analysis of transect data. Interpretation of 
seabird observation data in the vicinity of the 
SOEP platforms is complicated by the nearby 
presence of Sable Island, which supports 
colonies of many bird species.  
− Several predominantly land-based birds 
likely died of trauma caused by collisions with 
superstructures on the Thebaud platform 
(October 10) and on a DFO research vessel 
(October 7). 
− Application was made for a “Migratory Bird 
Damage Permit” to scare and kill Great Black-
back Gulls and Herring Gulls on the Alma 
Platform. 

− Continue supply vessel 
transect surveys. 
− If feasible, station 
seabird specialist aboard 
Standby vessel at Thebaud 
to make day/night 
observations of possible 
seabird mortality due to 
flare. 
− Continue to consult with 
CWS re Alma platform/bird 
interactions. 

 
Thebaud 
 
 

Air Quality Visual observations of 
the Flare Plume from 
platform. 
 

− Record flare plume status 
(using EC supplied smoke 
chart) along with concurrent 
weather conditions on the 
platform. 

− Flare plume was typically either clear or very 
light gray (#1 or #2 on NSDOEL Smoke Chart). 
There appeared to be a general improvement 
in flare plume colour towards the latter part of 
the year. – See Section 3 of this report. 

− Record flare plume 
status (using EC supplied 
smoke chart) along with 
concurrent weather 
conditions on the platform.  
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Location Environmental 
Component 

Type of 
Monitoring/Analysis Plan for 2007 2007 Findings Plan for 2008 

Main  
Subsea 
Pipeline to 
shore 

Fish Habitat Fish Density (ROV 
videotape analysis 
along exposed 
sections of pipeline) 

− Entire subsea pipeline 
from Thebaud to shore 
planned to be surveyed in 
2007. 
− Examine pipeline 
inspection videos from same 
sections of the pipeline as 
analyzed in 2005 to enable 
comparison of snow crab 
densities. 
− Identify general sediment 
type from video imagery.  

− ROV survey video coverage of platform was 
limited due to mechanical difficulties and 
subsequent availability of the survey vessel 
(see Section 1.2 above) and restricted by poor 
visibility. 

− Entire subsea pipeline 
from Thebaud to shore 
planned to be surveyed in 
2008. 
− Examine pipeline 
inspection videos from 
same sections of the 
pipeline as analyzed in 
2005 to enable comparison 
of snow crab densities.  
− Identify general 
sediment type from video 
imagery.  

Toxicity (amphipod 
only)  
 

− No plans to 
collect/analyze further 
sediment samples; Explore 
opportunities with COOGER 
to acquire samples/data 
during DFO research survey 
planned for August 2007.  

− DFO collected and analyzed samples taken 
at 4 Gully MPA reference sites. 
− No toxic responses (based on amphipod 
survival) were observed.  

− Discontinue Gully MPA 
Boundary 

Sediment 

Chemistry (Barium, 
TPH, Strontium, 
Ammonium, and 
Sulphides) 

− No plans to 
collect/analyze further 
sediment samples; Explore 
opportunities with COOGER 
to acquire samples/data 
during DFO research survey 
planned for August 2007.   

− DFO collected and analyzed samples taken 
at 4 Gully MPA reference sites. 
− Barium concentrations were within range of 
background or baseline levels. 
− TPH and Hg concentrations were below 
analytical detection limits. 

− Discontinue  

Sable 
Island 

Air Quality Analysis of continuous 
monitoring data which 
includes nitrogen 
oxides, sulphur 
dioxide, particulate 
matter (total and fine) 
polyaromatic 
hydrocarbons, and 
volatile organic 
compounds.  
 

− Summarize data 
analyzed in conjunction with 
Environment Canada [EC 
Contact: Michael Hingston]. 
− Compare air quality 
measurements on Sable 
Island with systematic flare 
plume measurements at 
Thebaud to assess potential 
interactions. 

- Awaiting data from EC for further analysis 
and reporting (M. Hingston, EC. pers.comm.) 
Preliminary analysis to date by EC (see poster 
by Waugh et al. in Section 3 of this report) 
indicates that all pollutant (i.e., SO2, NOx) 
concentrations measured on Sable Island are 
at much lower  levels than in Halifax with the 
exception of PM2.5 which is believed to be 
high on Sable Island due to sea-salt aerosols. 

− Summarize data 
analyzed in conjunction 
with Environment Canada 
[EC Contact: Michael 
Hingston]. 
− Compare air quality 
measurements on Sable 
Island with systematic flare 
plume measurements at 
Thebaud to assess 
potential interactions. 
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Location Environmental 
Component 

Type of 
Monitoring/Analysis Plan for 2007 2007 Findings Plan for 2008 

 Seabirds Monthly Oiled Bird 
Surveys 
(summarization of 
monthly surveys- 
collected over a 2-3 
day period - and 
inclusion in annual 
EEM report). 

− Coordinate with Zoe 
Lucas, Independent biologist 
and resident of Sable Island. 

− The oiling rate (2.3%) in 2007 was the 
lowest on record since 2000. 
− Of the three samples collected and 
analyzed, none contained light or mid-range 
distillate fuels or condensates that would be 
typical of oils produced on SOEP facilities. 

− Coordinate with Zoe 
Lucas, independent 
biologist and resident of 
Sable Island. 
− Use CWS methodology 
for determining oiling rate. 

Thebaud Fish Health MFO, gross pathology 
and histopathology for 
fish (at platform). 

− Summarize fish health 
indices obtained from 2007 
DFO bottom trawl groundfish 
survey for selected sampling 
station(s) on Sable Island 
Bank.  
− Delineate and 
characterize thermal plume 
from compression platform. 
− Investigate possible 
attraction of fish to thermal 
plume. 

- DFO could not provide fish health data since 
there were no bottom trawl sampling tows in 
close proximity to any of the SOEP offshore 
platforms in 2007 (M. Showell, DFO, 
pers.comm.). 
 
- Verification of persistence and spatial 
distribution of excess temperature above 
ambient seawater resulting from discharge of 
seawater cooling medium from the Thebaud 
Compression Platform could not be determined 
due to the loss of the near-field thermistor 
moorings. 

- Collaborate with DFO 
COOGER to characterize 
PW plume using chemical 
and microbial tracers.  
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Location Environmental 
Component 

Type of 
Monitoring/Analysis Plan for 2007 2007 Findings Plan for 2008 

Thebaud, 
Venture, 
South 
Venture 
and Alma 

Produced Water Toxicity analysis as 
per OWTG (2002) 

− OWTG expectation 
− Continue use of same 
bioassay species [Confirmed 
with Ken Doe, EC]. 
− Discuss possible 
synergies re PW 
sampling/analysis with Ken 
Lee, DFO. 

- PW at all SOEP platform locations can be 
interpreted as being toxic based on 2007 
bioassay test LC50 results using two fish 
species - three-spined stickleback (6.25 -33%)  
and Atlantic cod (3.24-5.29 %), Microtox (0.53-
13%), and sea urchin fertilization (0.11-6.11%). 
 
- However, the relatively low PW discharge 
rate compared with other east coast offshore 
facilities combined with the higher tidal energy 
on Sable Island compared to the Grand Banks 
means that PW constituents are likely to be 
diluted to background levels within a few 
metres of the mouth of the discharge caisson.  
 
- The observed mortality levels were possibly 
caused by polyaromatic hydrocarbons  (K. 
Doe, and P. Jackman, EC, pers. comm.) even 
though  measured TPH levels  were below the 
regulatory limits and phenol concentrations 
were below concentrations known to be lethal 
to fish (L. Burridge, DFO, pers.comm.). High 
salinity levels - up to 210 ppt undoubtedly 
contributed to the toxicity of some samples. 
 
-There was no difference in activity of the 
EROD enzyme between treated and untreated 
cod suggesting that exposure to the 4% level 
of PW does not result in activation of this 
enzyme system (L. Burridge, DFO, 
pers.comm.). 

− OWTG expectation 
− Continue use of same 
bioassay species 
[Confirmed with Ken Doe, 
EC] 
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Location Environmental 
Component 

Type of 
Monitoring/Analysis Plan for 2007 2007 Findings Plan for 2008 

Thebaud, 
Venture, 
South 
Venture 
and Alma 

Produced Water Chemistry analysis as 
per OWTG (2002) 

− OWTG expectation 
 

− Total Petroleum Hydrocarbon 
concentrations for all samples/platform 
locations were below the OWTG limits of 30 
mg/L (30 days) and 60 mg/L (24-hour) for oil in 
water.   
− Barium, boron, iron, strontium, and 
ammonia levels at Venture are the highest 
observed of the platform sites monitored in 
2006 and 2007.  The concentrations of the 
same elements at South Venture and Thebaud 
show an increasing trend from 2005 to 2007 
sample times.  At Alma, values are stable 
between the two years and are much lower 
than for the other platforms. 

− OWTG expectation 
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Figure 1-1: EEM Team 

 

Project Senior Scientist & Analyst

Maxxam Analytics Inc.
Produced Water Chemistry

Hurley Environment Ltd.
Benthic Habitat and Fish Density

Amec Earth & EnvironmentalHurley Environment Ltd.

Zoe Lucas, Biologist

ExxonMobil Canada Properties 

Onshore-Offshore EEM Programs
Accent Engineering Consultants Inc. - Prime Contractor

SOEP Offshore EEM Program

Produced Water Toxicity
Harris Industrial Testing Service Ltd. and Stantec Consulting Ltd.

Beached Bird Surveys (Sable Island)

Management & Technical Services

Thermal Discharge Monitoring

Fulton Lavender

Amec Earth & Environmental 

Seabird Monitoring Data Analyst
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Figure 1-2  SOEP Offshore Facilities and Pipelines Reference Map 
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SABLE ISLAND 
 

Location 
160 km SE of Canso, NS 

Dimensions 
42 km x 1.5 km (3400 ha) 

Administration 
1 Migration bird sanctuary administered by 

Canadian Wildlife Service 
2 Access regulated by Canadian Coast Guard 

(Sable Island regulations) 
Physiography 

3 Beaches, sand dunes, inland fields of grass 
and heath, and freshwater ponds 

4 Constantly re-shaped by winds, currents, 
waves and tides 

Climate 
5 Temperate oceanic, milder than mainland 
6 -5 to +5°C in winter, peak at 25°C in summer 
7 Average wind ~ 20 knots, mainly NW 
8 Windiest place, least sunshine, most fog in NS 

Station 
1. Collection of weather data and atmospheric research 
2. Maintenance of aids to navigation 
3. Scientific research 
4. Support services for offshore energy industry 

Vegetation 
5. 40% of land surface vegetated mainly by sandwort, marram-forb, marram-sparse grassland, marram-fescue, 

shrub heath, cranberry heath, pond edge herbaceous plant communities 
6. Only 1 tree (small pine) surviving from a planting 
7. 175 plant species, including 6 species rare in NS 

    

   
Wildlife 

9 Birds  -- 330 species sighted including breeding birds, migrating birds, and waterfowl 
-- 14 nesting species: Ipswich Savannah sparrow (special concern) nesting exclusively on the island 

(early June-early August); Common and Arctic terns with very small numbers of the endangered 
Roseate tern (May-July); Leach’s Storm petrel; gulls; shorebirds and ducks  

10 Seals -- Grey seals (largest breeding population in the world, late December to early February) and 
Harbour seals (late May to early June), both year-round residents 

-- Several hundred juvenile Harp and Hooded seals and one or two Ringed seals come ashore for a 
few hours or days during winter and early spring 

11 Wild horses: 200-350 animals, descendants of domestic horses brought to the island during the late 1700s 
12 Invertebrates: 600 species including 3 moths, 1 beetle, 1 nematode, 1 freshwater sponge that are endemic  
References 
Breeze, H., D.G. Fenton, R.J. Rutherford and M.A. Silva. 2002. The Scotian Shelf: An Ecological Overview for 

Ocean Planning. Canadian Technical Report of Fisheries and Aquatic Sciences 2393. 
Sable Island Green Horse Society Website - http://www.greenhorsesociety.com 

  

Nova Scotia 

Sable Island 

West Light 
Station 

East Light 

Not to be used for other applications without the express written permission of Hurley Environment Ltd.,  geoff@hurleyenvironment.com 
 

Figure 1-3  Sable Island 
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Figure 1-4  Gully Marine Protected Area (MPA) 

 
 

GULLY MARINE PROTECTED AREA (MPA) 

l ocation 
200 km SE of NS 

Physiograp-hy 
MP.I>. covers 2,364 km' 
Largesi canyon in the western North Atlan tic; 
65 km x 16 km (at mouth); 9 feeder canyons 
Depth: > 2500 mat deepest point 
Unique off eastern Canada for its great depth, 
steep sfopes and extension onto the Sheff 

MULTI-ZONE 
GULLY MPA 

Gully 

1SA 

High productivity (food source) and biodiversity 
Fish: high demersal finfish diversity; one of 
three main halibut fishing areas on the Shelf 
Corals: highest diversity in Atlantic Canada (21 
species), including rare deepsea corals 
Marine mammals attracted by high food supply: 
- Deep canyon is year.round t ore habitat o f 
... 163 endangered Northern Bottlenose whales 
feeding on dee-pwater fish and squids 
-A few endangered Blue •Nhales in summer; 
only area off NS where they con-sistently occur 
- Sperm whales. dive deepest, feed on squids 
-Other Fin, 

R.J. Rutherford and Breeze. 2002. The Gul1y Ecosystem. Can. Monuscr. Rep. Fish. 
Website irom ESSJM on the 

h'« fo be used for o!he_r app!jcafiMs without the express wnlten permt.s.sion of H~y En•tiron~nf Ltd., geoff@hurfe)'Mvkonrtten-f.com 
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2.0 PRODUCED WATER CHEMISTRY AND TOXICITY 
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2.1 BACKGROUND 
 
The Offshore Waste Treatment Guidelines (OWTG) [7] specify that the composition and 
toxicity of produced water from each production installation be analyzed and the results 
submitted to the Chief Conservation Officer on an approved schedule.  
 
Analysis of produced water (PW) composition is to be carried out twice yearly for the 
following parameters: aluminum,  antimony,  arsenic, barium, boron, cadmium,  chromium, 
cobalt, copper, iron, lead, magnesium, molybdenum, nickel, phosphorus, selenium, silver, 
strontium, thorium, tin, uranium, vanadium, zinc, mercury, ammonia nitrogen, sulphur, and 
Total Petroleum Hydrocarbons.  
 
Annual aquatic toxicity testing is to include the Sea Urchin Fertilization test and at least two 
other bioassay tests (e.g., early life stage of fish, bacteria, algal species, etc.) satisfactory to 
the Chief Conservation Officer. The tests should be conducted contemporaneously with one 
of the twice-yearly chemical characterization tests. Besides the Sea Urchin Fertilization test, 
Dr. Ken Doe of the Environment Canada Toxicology Laboratory in Moncton, NB has also 
recommended the Threespine Stickleback test as an indicator of fish toxicity and the 
Microtox test as an indicator of toxicity at the cellular level.  
 
For 2007, PW samples were collected from the Thebaud production platform and the 
satellite platforms: Alma, South Venture and Venture.  PW from North Triumph platform was 
routed to the Thebaud platform for treatment and discharge. The PW samples underwent 
chemical analysis, and toxicity analysis using Microtox, Sea Urchin Fertilization, and 
Threespine Stickleback tests.   
 
A PW sample was also gathered by Department of Fisheries and Oceans Canada (DFO) at 
Thebaud on August 13, 2007.  The sample was tested for acute fish toxicity using Atlantic 
cod, and for EROD (ethoxyresorufin-O-deethylase) activity, which is an indicator of exposure 
to PAHs.  The lethality tests were run onboard Hudson (Aug. 14-15, 2007), and at Saint 
Andrews Biological Station (SABS) (Oct 2007).   
 
 
Background on Threespine Stickleback test 
 
The acute lethality test with seawater-acclimated Threespine Stickleback (Gastreostreus 
acculeatus) (TSS) has been used by Environment Canada and several Canadian 
laboratories concerned with evaluating the potential toxic effects of effluents discharged into 
estuarine or marine environments [4].   
 
Background on Microtox test 
 
The basic technology of the Microtox Test System is based upon the use of luminescent 
bacteria, specifically the strain Vibrio fisheri NRRL B-11177, to measure toxicity from 
environmental samples.  When properly grown, luminescent bacteria produce light as a 
byproduct of their cellular respiration.  Cell respiration is fundamental to cellular metabolism 
and all associated life processes.  Bacterial bioluminescence is tied directly to cell 
respiration, and any inhibition of cellular activity (toxicity) results in a decreased rate of 
respiration and a corresponding decrease in the rate of luminescence.  The more toxic the 
sample, the greater the percent light loss from the test suspension of luminescent bacteria.  
Bacterial bioluminescence has proved to be a convenient measure of cellular metabolism 



2007 Annual Report – SOEP Offshore Environmental Effects Monitoring Program 
Section 2 – Produced Water Chemistry & Toxicity 

  Page 2-3 

and consequently, a reliable sensor for measuring the presence of toxic chemicals in 
aquatic samples.  Strain 11177 was originally chosen for the acute and chronic tests 
because it displayed a high sensitivity to a broad range of chemicals. 
 
Background on Sea Urchin Fertilization test 
 
The Sea Urchin Fertilization test is a common marine bioassay used for routine 
environmental monitoring, investigative evaluations, and/or regulatory testing of effluents 
and sediment pore waters.   
    
2.2 GOAL 
 
To examine the potential aquatic toxicity of produced water from the Thebaud and the 
satellite platforms using indicator species and to perform chemical characterization tests as 
per the OWTG [7].  
 
2.3 OBJECTIVES 
 

• Analyze produced water collected at the Thebaud and the satellite platform locations 
for aquatic LC50 toxicity testing and chemical composition. 

• Compare results with monitoring data at the same locations. 
• Utilize data in developing a strategy for future monitoring. 

 
2.4 2007 SAMPLING 
 
Note:  Produced water samples, which were supplied by ExxonMobil, were collected and 
analyzed following procedures supplied by Maxxam Analytics Inc. as outlined in Attachment 
2-1. 
 

Collection 
Date(s): 

Thebaud: 
Jan. 
11/07 
Aug. 
13/07 
Nov. 
26/07 
Dec. 
9/07 

Venture: 
Oct. 
7/07  
Nov. 
20/07  

S. 
Vent
ure: 
Dec. 
15/0
7  
 

Alma: 
Jan. 
19/08 

Platform: Thebaud, Venture, South Venture, Alma 
Type of 
Sample:: 

Produced water 

Test 
Sample 
Locations: 

Taken directly from the discharge caisson (prior to going 
overboard). 

Reference 
Sample 
Locations: 

None 
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Sample 
Preparation: 

Sample Bottles were provided by Maxxam Analytics Ltd. 
as follows (see Attachment 2-1): 

• Thorium – 50ml plastic with nitric acid preservative 
• BTEX/TPH – 3 x 40ml amber vials preserved with copper 

sulphate and 2 x 250ml glass bottles 
• Metals (dilute and shoot) - 50ml plastic with nitric acid 

preservative 
• Metals (seawater) – 2x500ml plastic acid rinsed bottles 
• Mercury – 100 ml amber glass preserved with potassium 

dichromate in 17% nitric acid 
• Ammonia – 100ml amber glass with sulphuric acid 

preservative 
• Total Phosphorous – 100 ml amber glass with sulphuric acid 

preservative 
• Nitrogen – 100ml amber glass with sulphuric acid 

preservative 
Amec E&E supplied an HDPE container for the Harris 
Industrial Testing Service Ltd. sample. 

Sampling 
QA/QC:  

• Each bottle (supplied by the Maxxam laboratory to ensure 
the integrity of the samples) was filled to the top but not to 
overflowing (i.e. no headspace) to ensure no loss of 
preservative and kept cold until shipping to the lab (not 
frozen).  

• Samples were stored in sealed cooler with a frozen gel pack 
to keep samples cool.  They were shipped to shore by 
helicopter following sample collection. The samples were 
then delivered to Maxxam Analytics Inc. for chemical testing. 

• For toxicity testing, the samples were placed in the HDPE 
container on the Thebaud Platform.  The samples were 
shipped to shore by helicopter following sample collection. 
They were collected by Harris Industrial Testing from the 
heliport.  Subsamples were extracted from each, and then 
shipped to the subcontractors for toxicity testing.  
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The following describes the sampling details for the sample taken by DFO at Thebaud 
platform: 
 
Contractor:  Dr. Ken Lee & Dr. Les Burridge, 
 Fisheries and Oceans Canada 
 

Collection Date(s): Aug. 13, 2007  
Platform: Hudson  
Type of Sample:: Produced water 
Test Sample 
Locations: 

Thebaud platform 

Reference Sample 
Locations: 

None 

Sample 
Preparation: 

Bulk samples in acid washed nalgene jerry cans (10 
L). Containers were sealed on arrival on board 
Hudson and stored at ~4°C. 

Sampling QA/QC:  • Each container (supplied by BIO staff) was filled to the 
top but not to overflowing (i.e. no headspace) to ensure 
no loss of sample and minimal exposure to air and kept 
cold until shipping to the lab (not frozen).  

• Samples were stored in cooler on board ship and were 
transferred to St. Andrews Biological Station. 

 
 
Atlantic cod for the DFO fish toxicity tests were obtained from the St. Andrews Biological 
Station cod genome project. The cod ranged in length from 8-12.2 cm (mean = 9.9 cm) for 
the Hudson test – no weights collected aboard ship. In lab studies the fish were 11.6 – 18.1 
cm (mean =14.4) and weighed from 12 to 58 g (mean=27g) 
 
In addition to lethality tests an experiment was conducted on board the Hudson in which 
juvenile cod were exposed to a sub-lethal concentration of PW from the Thebaud site.  Cod 
were held in 4% PW for up to 72 hours. Periodically (T=6, 12, 24, 48 and 72 h) 5 fish were 
sacrificed and tissues collected, flash frozen in liquid nitrogen and held for biochemical 
analysis. The exposure solutions were changed daily and dissolved oxygen concentrations 
were maintained at >75% throughout the exposure. Gills, muscle, liver, and blood (plasma) 
was collected from these fish. All liver tissues have been analysed for ethoxyresorufin-O-
deethylase (EROD) activity. Activity of this enzyme is considered an indicator of exposure to 
PAHs.  
 
2.5 ANALYSES 
 
Contractors:   
 

1. Harris Industrial Testing Service Ltd. (Threespine Stickleback for all platforms) 
2. AquaTox Testing & Consulting Inc. (Microtox and Sea Urchin Fertilization for all 

platforms) 
3. Stantec (Microtox and Sea Urchin Fertilization for Thebaud platform only) 
4. Maxxam Analytics Inc. (Chemical Parameters for all platforms) 
5. Department of Fisheries and Oceans (Acute lethality test and EROD induction on 

cod using Thebaud PW sample from Aug. 13/07) 
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2.5.1 Parameters Analyzed 
 

Parameters Analysis Method 

Cellular metabolism Microtox Test [3] 

Egg fertilization Sea Urchin Fertilization Test [1] 

Acute fish toxicity Threespine Stickleback (TSS) [4] 

BTEX/TPH  
(BTEX =Benzene, 
toluene, 
ethylbenzene, 
xylenes TPH = total 
petroleum 
hydrocarbons)  

VPH (Volatile petroleum hydrocarbons) 
by Combi-Pal and TEH (total 
extractable hydrocarbons) by Gas 
chromatography - flame ionization 
detector (GC-FID) 

Chemical 
Characterization  

Inductively Coupled Plasma Mass 
Spectrometry (ICP-MS) 

Sulphur and 
Magnesium 

Inductively Coupled Plasma Optical 
Emission Spectrometry (ICP-OES) 

Mercury Cold Vapour Atomic Absorption 

Ammonia-N Colorimetric Test 

Phosphorous  Colorimetric Test 

Nitrogen Total Kjeldahl Nitrogen Test 

Acute fish toxicity of 
PW to Atlantic cod5 

Juvenile cod (Gadus morhua). 24 hr static 
exposure in 2 L glass jars on board Hudson. 
Aerated. Mortality recorded at 1, 3, 6, 12 
and 24 hr.  

Juvenile cod (Gadus morhua). 24 hr static 
exposure 25 L glass aquaria at St. Andrews 
Biological Station Aerated. Mortality 
recorded at 1, 3, 6, 12 and 24 hr. LC50 
determined. 

EROD induction in 
Atlantic  cod livers6  

Juvenile cod (Gadus morhua) exposued for 72 
hr to 4% Thebaud PW. Daily water changes, 
water aerated. Fish sampled periodically, 
sacrificed, livers removed and stored at -80°C 
until analysed for EROD activity in livers. 

                                                 
5 Atlantic cod for the DFO fish toxicity tests were obtained from the St. Andrews Biological Station 
cod genome project. The cod ranged in length from 8-12.2 cm (mean = 9.9 cm) for the Hudson 
test – no weights collected aboard ship. With respect to the SABS test, the fish were 11.6 – 18.1 
cm (mean =14.4) and weighed from 12 to 58 g (mean=27g) 

 
6 Gills, muscle, and blood (plasma) was also collected from these fish. These tissue samples are 
being held at -80 C; however, there are no plans to analyse these samples in the near future (L. 
Burridge, [1]). 
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2.5.2 QA/QC 
 
The QA/QC procedures for the each laboratory involved with the various testing included the 
use of duplicates, method blanks, surrogates, spikes and certified reference materials where 
applicable.  For further details on QA/QC procedures refer to Attachment 2-1. 
 
2.6 RESULTS 
 
Table 2-1 summarizes the results of the chemical analysis of the produced water samples 
taken at Thebaud, Venture, South Venture, and Alma platforms.  The Total Petroleum 
Hydrocarbon (TPH) concentrations for the five samples ranged from Not Detected (<5 mg/L) 
to 14 mg/L.   
 
Table 2-2 summarizes the results of toxicity testing of the most recent samples of produced 
water collected from the three platforms.  
 
Detailed laboratory reports are included as Attachments 2-3 (Fish Toxicity), 2-4 (Microtox), 
and 2-5 (Sea Urchin Fertilization).  
 
LC50 for the DFO toxicity tests was determined using Toxstats software. The Spearman-
Karber method was deemed the most appropriate calculation. Three LC50 estimates were: 
5.29%, 4.12% and 3.24% Thebaud PW mixed with ambient salt water. The average LC50 is 
4.22% (SD=1.02). No control fish died.  The results are summarized in Table 2-3 to Table 
2-5. 
 
DFO analyzed the PW for phenols in the water used to expose the cod for the 72 hours.  
The results of these tests are shown in Table 2-6.  None of the compounds are present in 
concentrations that are reported to be lethal to fish.  The bulk of the published work with cod 
and alkylphenols deals with sub-lethal responses. 
 
2.7 SUMMARY AND CONCLUSIONS 

• Figure 2-1 is a plot of the PW chemical parameters (barium, boron, iron, strontium, 
ammonia, TPH) with the highest observed concentration values from 2005 to 2007 
data.  Barium, boron, iron, strontium, and ammonia levels at Venture are the highest 
observed of the platform sites monitored in 2006 and 2007.  The concentrations of 
the same elements at South Venture and Thebaud show an increasing trend from 
2005 to 2007 sample times.  At Alma, values are stable between the two years and 
are much lower than for the other platforms. 

 
• Total Petroleum Hydrocarbon concentrations for all samples/platform locations were 

below the OWTG limits [7] of 30 mg/L (30 days) and 60 mg/L (24-hour) for oil in 
water. 

 
• Comparison of the 2007 toxicity results with earlier data are plotted in Figure 2-2.  

There appears to be a slightly increasing trend in toxicity data from 2005 to 2007 for 
TSS and Sea Urchin at Venture and Thebaud.  Toxicity values at South Venture and 
Alma approximate those at Thebaud and Venture for 2006 and 2007.  Microtox 
values at Thebaud remain relatively stable from 2005-2007, whereas the 2007 value 
at Venture indicates a decrease in toxicity from 2006.  No historic microtox data is 
available at Alma and South Venture to enable comparisons with 2007 data. 
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• Although there is no pass/fail concentration criterion stipulated by the OWTG (2002) 
[7] for TSS, the 2007 results can be interpreted as being toxic based on regulations 
for other industries, such as pulp and paper, which consider any effluent with greater 
than 50% mortality at 100% concentration to be a failure [6].  Dr. J. Sprague of the 
University of Guelph [8], a recognized expert in fish toxicology, classifies as 
"practically non-toxic" any value above 10,000 mg/L or 1 percent for fish. 

 
• There are no pass/fail criteria for the Microtox and Sea Urchin Fertilization tests. The 

results for these tests at all platform locations fall within the range of results for most 
produced water samples that have been tested in Environment Canada’s Toxicology 
Laboratory (Moncton, NB).  The observed mortality levels were possibly caused by 
polyaromatic hydrocarbons  (K. Doe [6], and P. Jackman [5], Environment Canada, 
pers. comm.) even though measured TPH levels (Section 2.6) were below the 
regulatory limits and phenol concentrations (Table 2-6) were below concentrations 
known to be lethal to fish (L. Burridge, DFO, pers.comm.). High salinity levels - up to 
210 ppt (Attachment 2-3) undoubtedly contributed to the toxicity of some samples. 

 
• There was no difference in activity of the EROD enzyme between treated and 

untreated cod suggesting that exposure to the 4% level of PW does not result in 
activation of this enzyme system (L. Burridge, [1]).   

 
• Further, the discharge rates of PW at SOEP platforms are considerably less than at 

other existing or proposed East Coast offshore facilities.  To illustrate, the 2007 
average discharge rate for SOEP platforms was .007m3/sec compared with 
discharges at Hibernia (.22m3/sec), the past CoPan project (.21m3/sec), or the 
recently-approved Deep Panuke project (.07m3/sec).  The lower discharge rate 
combined with the higher tidal energy on Sable Island compared to the Grand Banks 
means that PW constituents will likely to be diluted to background levels within a few 
metres of the mouth of the discharge caisson.  
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Figure 2-1  Comparison of historic PW chemistry samples. 
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Figure 2-2   Comparison of toxicities at SOEP platforms. 
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Table 2-1  Chemical Composition of Produced Water7 
 

Sampling Date   20 Nov.’07 26 Nov ‘07 09 Dec ‘07 16 Dec ’07 21 Jan’08 
Chemical 
Parameters as 
per OWTG 
(2002)  

Units 

Reportable 
Detectability 

Limits VENTURE THEBAUD THEBAUD SOUTH  
VENTURE ALMA 

Thorium ug/L 200 <200 <100 <100 <50 <1 
Mercury ug/L 0.04 <0.04 <0.01 0.01 <0.01 0.02 
Aluminum  ug/L 10000 <10,000 <1000 <1000 <1000 <100 
Antimony  ug/L 2000 <2000 <200 <200 <200 <20 
Arsenic ug/L 2000 0.5 0.1 0.3 0.2 <0.1 
Barium  ug/L 5000 1,100,000 380,000 470,000 640,000 11,000 
Boron  ug/L 5000 31,000 12,000 16,000 6200 3300 
Cadmium ug/L 0.1 0.8 0.2 0.2 <0.1 <0.1 
Chromium ug/L 0.5 1.5 1.0 7.0 0.7 2.1 
Cobalt ug/L 0.1 0.9 0.4 0.3 0.4 2.7 
Copper ug/L 0.1 1.4 1.4 0.7 0.5 0.6 
Iron ug/L 5000 130,000 56,000 87,000 58,000 21,000 
Manganese ug/L 200 29,000 5400 7700 5300 206 
Lead ug/L 500 34.2 8.6 6.0 1.3 0.5 
Molybdenum  ug/L 2000 <2000 <200 <200 <200 <20 
Nickel ug/L 0.5 2.5 5.9 8.2 6.3 23.3 
Selenium  ug/L 5000 <5000 <500 <500 <500 <50 
Strontium ug/L 5000 2,300,000 610,000 830,000 820,000 30,000 
Sulphur mg/L 5 150 -- -- 48 1.4 
Tin  ug/L 2000 <2000 <200 <200 <200 <20 
Uranium  ug/L 100 <100 <10 <10 <10 <1 
Vanadium  ug/L 2000 <2000 <200 <200 <200 <20 
Zinc ug/L 1 290 440 1400 30 5 
TPH mg/L 1 4 <5 14 2 6 
Ammonia-N8   mg/L 10 230 72 92 83 18 
Nitrogen mg/L 10 200 70 66 78 20 
Phosphorus mg/L 0.04 0.11 0.06 0.07 0.06 0.02 

                                                 
7 The PW sample taken at Thebaud on Aug. 13/07 was clear and clean.  The PW sample from Nov. 26/07 was 
pale yellow in colour with a large amount of iron precipitate.  The PW sample from Venture was rusty red in 
colour with a film on the surfacer.  The PW sample from South Venture was orange in colour and opaque.  The 
PW sample from Alma was clear and colourless, with an iron-like precipitate after aeration.  All samples had a 
strong petroleum odor.   
 
8 Ammonia is reported as ammonia-N.  This is done so that all nitrogen sources are reported as concentration of 
N and are then added to compare to total N.  Therefore ammonia-N should always be less than total nitrogen-N. 
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Table 2-2 Toxicity of Produced Water 
96 Hour LC50/IC50 Value  

(95% confidence limits in brackets) Toxicity Test 
Thebaud Venture S. Venture Alma 

Threespine 
Stickleback Fish 
Toxicity 

Aug 13/07: 
<6.25% 

(--%) 
Nov 26/07: 

7.11% 
(6.55-7.71%) 

Oct 7/07:  
8.25% 

(7.23-9.41%) 

Dec 15/07: 
17.8% 

(12.5-25%) 

Jan 19/08: 
33.0% 

(28.9-37.6%) 

Microtox 

Aug 13/07:  
0.53% 

(0.49-0.58%) 
Nov 26/07: 

1.19% 
(0.98-1.44%) 

Oct 7/07: 
13.0% 

(12.8-13.1%) 

Dec 15/07:  
12.2% 

(10.1-14.7%) 

Jan 19/08: 
1.44% 

(1.27-1.64%) 

Sea Urchin 
Fertilization 

Aug 13/07: 
6.1% 

(5.7-6.4%) 
Nov 26/07: 

0.11% 
(0.07-0.14%) 

Oct 7/07: 
0.69% 

(0.47-1.00%) 

Dec 15/07: 
0.37% 

(0.15-0.51%) 

Jan 19/08: 
0.54% 

(0.38-0.70%) 

[Note: LC50 is the medial lethal concentration, i.e., the concentration of material in the water that is 
estimated to be lethal to 50% of the test organisms.] 
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Table 2-3  Hudson Lethality Test August 14-15, 2007 
Concentration Mortality at 24 h  (n=5 per test) 

0 0 
10% 5 
7% 5 
4% 0 
2% 0 
1% 0 

LC50 = 5.29 % 
 

Table 2-4  SABS Lethality Test #1 Oct 17-18, 2007 
Concentration Mortality at 24 h  (n=5 per test) 

0 0 
10% 5 
6% 5 

3.6% 3 
1.8% 0 

LC50 = 3.24% 
  

Table 2-5  SABS Lethality Test #2 Oct 22-23, 2007 
Concentration Mortality at 24 h  (n=5 per test) 

0 0 
10% 5 
6% 5 

3.6% 1 
1.8% 0 

LC50 = 4.12% 
 

Table 2-6 Phenols Present in Thebaud PW 

Thebaud Thebaud 

Sample ID 4% PW T=0hr 4% PW T=72hr 

Units ng·ml-1 ng·ml-1 
phenol 2171.21 527.46 
o-cresol 57.53 30.12 
m & p-cresol 563.40 276.78 
2,6-dimethylphenol 95.19 42.25 
2-ethylphenol 180.37 99.05 
2,4 and 2,5-dimethylphenol 379.52 206.22 
3 and 4-ethylphenol 261.61 162.68 
2,3-dimethylphenol 37.58 23.63 
2-isoproplyphenol 48.06 24.40 
2-proplyphenol 29.64 16.54 
3 and 4-isopropylphenol 114.65 69.36 
2-sec-butylphenol 12.15 8.12 
3 and 4-tert butylphenol 37.61 24.25 
4-sec-butylphenol 19.48 15.51 
4-isopropyl-3-methylphenol 10.19 9.79 
4-nonylphenol n.d. n.d. 

����    Phenols (ng·ml-1)    4018 1536 
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Attachment 2-1  Produced Water Sampling and Analysis Procedures 
 

Maxxam Analytics Inc. 
 
Collection of Produced Water: 
 
The samples that are collected directly from the discharge pipe should be sampled into the 
bottles supplied by the laboratory to ensure the integrity of the samples. 
 
Produced Water / Filtration of Produced Water / Sub-Sampling Procedures / Salinity, 
pH, Oxygen 
 
N/A to laboratory 
 
Nutrients 
 
The nutrient samples that are taken for ExxonMobil are to be analysed for Ammonia and 
Total Phosphorous and should be sampled in 100 ml amber glass bottles that contain a 
sulphuric acid preservative supplied by Maxxam Analytics.  Fill the bottle but not to 
overflowing and keep cold until shipping to the lab (not frozen). 
 
TKN – 100 ml amber bottle preserved with sulphuric acid 
 
Inorganics (SPM) 
 
N/A to laboratory 
 
Metals  
 
The following are the bottles needed for metals analysis: 
 
Seawater metals – 2x500ml acid washed plastic bottles.  The samples are preserved at the 
lab, once preserved hold time is 6 months. 
 
Dilute and Shoot Metals – 1x50ml plastic vial (field filtered if required by field protocol) 
preserved with nitric acid dropper (can be supplied by lab) 
 
Thorium - 1x50ml plastic vial (field filtered if required by field protocol) preserved with nitric 
acid dropper (can be supplied by lab) 
 
Mercury – 100 ml amber bottle preserved with Potassium Dichromate in 17% Nitric Acid 
supplied by the lab.  Fill the bottle but not to overflowing and keep cold (not frozen). 
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Organics 
 
The bottles required for BTEX/TPH are 2x250ml glass plus 3x40ml amber vials that contain 
a copper sulphate preservative.  The holding time is 7 days from date sampled.  The vials 
must be filled to the top and contain no headspace being careful not to fill to overflowing to 
ensure no loss of preservative. 
 
Methods and method summaries of analysis are available upon request. 
 
Quality Control 
 
Blank samples can be supplied by the client to run as samples within the laboratory.  They 
will be treated the same as all other samples. 
 
Field and Trip blanks can be supplied to the client upon request and can be run as actual 
samples. 
 
Maxxam Analytics follows a very stringent QA/QC Program with the analysis of duplicates, 
method blanks, surrogates, spikes and certified reference materials where applicable. 
 
General Info on Sampling / Preparing to go to the field / Locating Site Stations / Field 
Notes / Observations 
 
N/A to laboratory 
 
Sampling Equipment Containers 
 
The following is what the Produced Water for ExxonMobil has been analysed for in the past 
as well as bottles required: 
 
Thorium – 50ml plastic with nitric acid preservative 
BTEX/TPH – 3 x 40ml amber vials preserved with copper sulphate and 2 x 250ml glass 
bottles 
Metals (dilute and shoot) - 50ml plastic with nitric acid preservative 
Metals (seawater) – 2x500ml plastic acid rinsed bottles 
Mercury – 100 ml amber glass preserved with potassium dichromate in 17% nitric acid 
Ammonia – 100ml amber glass with sulphuric acid preservative 
Total Phosphorous – 100 ml amber glass with sulphuric acid preservative 
TKN – 100ml amber glass with sulphuric acid preservative 
 
Sampling Collection Methods 
 
N/A to laboratory 
 
Preservation / Holding Times 
 
BTEX/TPH – 7 days keep cold at 4C 
Metals – 6 months after they are preserved – should be to the lab within 7 days 
Mercury – 28 days with preservative 
Ammonia – 28 days with preservative 
TP – 28 days with preservative 
TKN - 28 days with preservative 
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Analytical Methods 
 
BTEX/TPH – Atlantic PIRI Guidelines – we run VPH (Volatile petroleum hydrocarbons) by 
Combi-Pal and TEH (total extractable hydrocarbons) by GC-FID and then the Modified TPH 
is calculated. 
Metals – ICP-MS 
Mercury – Cold Vapour Atomic Absorption 
Ammonia – Konelab 
Total Phosphorous – Colorimetric 
TKN – subcontracted to Maxxam Mississauga 
 
Other Considerations  
 
N/A to laboratory 
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Attachment 2-2  Letters from Harris Industrial Testing Service 
 

HARRIS INDUSTRIAL TESTING SERVICE LTD. 
1320 Ashdale Rd.    Site 13  Box 8    RR #1 Mt. Uniacke 

Nova Scotia   B0N 1Z0 
             Phone:  902 757-0232   Fax:  902 757-0973 
                       E-mail:  hits@ns.sympatico.ca 

Geoff Hurley 
Hurley Environment Ltd. 
58 Parkedge Crescent 
Dartmouth NS 
B2V 2V2 
 
Dear Geoff: 
 
I received the results from the Echinoid Fertilization test yesterday.    
 
The results of the three tests: Threespine stickleback (TSS), Microtox and Echinoid 
fertilization, indicate that the Thebaud produced water is toxic. 
 
As noted in the individual reports, the produced water was clear and clean with a salinity of 
30 ppt and had a strong petroleum odour.   
 
The TSS test, with an LC50 value of < 6.25%, was observed to have turned a rusty red colour 
in all concentrations during the test.   A minimum volume of 20 litres was requested but only 
10 litres were received.   A one litre subsample of this produced water was required for the 
Microtox and Echinoid fertilization, leaving only nine litres for the LC50 test.   A previous 
sample of Thebaud produced water (Jan. 07) resulted in an LC50 value of 11.7%.  As with 
this latest sample, it was clear and clean with a strong petroleum odour and turned rusty red 
during the test.    “The Offshore Waste Treatment Guidelines” August 2002 do not have a 
pass/fail criteria however most effluent discharge regulations stipulate that if an effluent has 
greater than 50% mortality at 100% concentration, it fails. 
 
The Microtox results with an IC50 result of 0.53% (0.49 – 0.58) is more toxic than the 
previous Microtox test of 3.68% (3.61 – 3.76).  Again the Guidelines do not stipulate a 
pass/fail number. 
 
The Echinoid fertiliazation IC25 result of 6.1% (5.7 – 6.4) is less toxic than the previous 
Thebaud sample with an IC25 of 2.58% (2.09 – 3.32).  Again no pass/fail criterium is 
available. 
 
The results of these three tests indicate that the Thebaud produced water sampled on August 
13 2007 is toxic.  The cause of the toxicity is most likely high petroleum levels.  If chemical 
analysis was performed on the sample, it will probably indicate this to be the case. 
 
Best regards, 
Gary Harris  
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HARRIS INDUSTRIAL TESTING SERVICE LTD. 
1320 Ashdale Rd.    Site 13  Box 8    RR #1 Mt. Uniacke 

Nova Scotia   B0N 1Z0 
             Phone:  902 757-0232   Fax:  902 757-0973 
                       E-mail:  hits@ns.sympatico.ca 

Amec Earth & Environmental 
Aubrey Beaver 
32 Troop Ave. Unit 301 
Dartmouth  N.S.  B3B 1Z1                        
 

Re:  Thebaud Produced Water Summary 
 
Dear Aubrey: 
 
The following is a discussion of the results of the three tests (Nov. 27 07): Threespine stickleback 
(TSS), Microtox and Echinoid fertilization. 
 
As noted in the individual reports, the produced water was pale yellow in colour with a large amount 
of iron precipitate, a salinity of 82 ppt and a petroleum odour.   
 
The TSS test results gave an LC50 value of 7.11% (6.55 – 7.71).  Previous samples of Thebaud 
produced water (Jan. 11 and Aug. 13 2007) resulted in LC50 values of 11.7% (9.41 – 14.5) and < 
6.25% respectively.  All had strong petroleum odours. 
 
“The Offshore Waste Treatment Guidelines” August 2002 do not have a pass/fail criteria however 
most effluent discharge regulations stipulate that if an effluent has greater than 50% mortality at 
100% concentration, it fails. 
 
The Microtox test results gave an IC50 value of 1.19% (0.98 – 1.44).    The Guidelines do not stipulate 
a pass/fail number.  Previous Microtox tests (Jan. and Aug. 2007), gave IC50 values of 3.68% (3.61 – 
3.76) and 0.53% (0.49 – 0.58) respectively. 
 
The Echinoid fertilization IC25 result was 0.11% (0.07 – 0.14).  Previous Echinoid fertilization tests 
(Jan. and Aug. 2007), gave IC25 values of 2.58% (2.09 – 3.32) and 6.1% (5.7 – 6.4) respectively. 
 
The results of these three tests indicate that the Thebaud produced water sampled on November 27 
2007 is toxic.  The cause of the toxicity is most likely high petroleum levels.  Chemical analyses 
performed on the sample, would probably indicate this to be the case. 
 

Table 1:  Summary of Thebaud Produced Water Toxicity Results of Samples Taken in 2007 
Date Threespine stickleback Microtox Echinoid Fertilization Salinity ppt  

    (100% conc.) 
Jan. 11 07 11.7%  (9.41 – 14.5) 3.68% (3.61 – 3.76) 2.58%  (2.09 – 3.32) 30 
Aug. 13 07 < 6.25%   0.53% (0.49 – 0.58) 6.1%   (5.7 – 6.4) 20 
Nov. 27 07 7.11%  (6.55 – 7.71) 1.19% (0.98 – 1.44)    0.11%  (0.07 – 0.14) 82 

 
Best regards, 
Gary Harris  
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HARRIS INDUSTRIAL TESTING SERVICE LTD. 
1320 Ashdale Rd.    Site 13  Box 8    RR #1 Mt. Uniacke 

Nova Scotia   B0N 1Z0 
             Phone:  902 757-0232   Fax:  902 757-0973 
                       E-mail:  hits@ns.sympatico.ca 

Megan Tuttle 
Exxon Mobil 
1701 Hollis St. 
Halifax  NS 
B3J 3M8 
 
Nov. 06 2007 
 
Dear Megan: 
 
I received the results from the Echinoid Fertilization and the final report for the Microtox 
tests yesterday.   The following is a discussion of all of the results. 
 
The results of the three tests: Threespine stickleback (TSS), Microtox and Echinoid 
fertilization, indicate that the Venture produced water is toxic. 
 
As noted in the individual reports, the produced water was rusty red in colour with a film on 
the surface, a salinity of 210 ppt and a petroleum odour.   
 
The TSS test gave an LC50 value of 8.25%.   A previous sample of Venture produced water 
(Nov. 06) resulted in an LC50 value of 4.4%.  Both samples had very high salinities, 
however in the previous test salinity was not the cause of toxicity as the sample was still 
lethal at normal salinities. This Venture sample was not toxic once normal salinity values 
were reached through dilution.  
 
“The Offshore Waste Treatment Guidelines” August 2002 do not have a pass/fail criteria 
however most effluent discharge regulations stipulate that if an effluent has greater than 50% 
mortality at 100% concentration, it fails. 
 
The Microtox test gave an IC50 of 13%  (12.8 – 13.1).   The Guidelines do not stipulate a 
pass/fail number. 
 
The Echinoid fertiliazation test gave  an IC25 result of 0.69%  (0.47 – 1.00).  There is no 
pass/fail criterium available. 
 
The results of these three tests indicate that the Venture produced water sampled on Oct. 
2007 is toxic.  The cause of the toxicity is most likely high petroleum levels.  Chemical 
analysis, if performed on the sample, would probably indicate this to be the case. 
 
Best regards, 
Gary Harris  
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HARRIS INDUSTRIAL TESTING SERVICE LTD. 
1320 Ashdale Rd.    Site 13  Box 8    RR #1 Mt. Uniacke 

Nova Scotia   B0N 1Z0 
             Phone:  902 757-0232   Fax:  902 757-0973 
                       E-mail:  hits@ns.sympatico.ca 

 
 

Jan. 28 2008 
 
Megan Tuttle 
Exxon Mobil 
1701 Hollis St. 
Halifax  NS 
B3J 3M8 
 
Re:  South Venture Produced Water Summary 
 
Dear Megan: 
 
The following is a discussion of the results of the three tests (Dec. 15 2007) conducted on 
South Venture Produced Water using: Threespine stickleback (TSS), Microtox and Echinoid 
fertilization. 
 
As noted in the individual reports, the produced water was orange in colour and opaque, with 
a salinity of 89 ppt and a petroleum odour.   
 
The TSS test results gave an LC50 value of  17.8% (12.5 – 25%).  A previous sample of 
South Venture produced water (July 07 06) resulted in an LC50 value of 19% (15.3 – 
23.6%).   
 
“The Offshore Waste Treatment Guidelines” August 2002 do not have a pass/fail criteria 
however most effluent discharge regulations stipulate that if an effluent has greater than 50% 
mortality at 100% concentration, it fails. 
 
The Microtox test gave an IC50 value of 12.2%  (10.1 – 14.7).   The Guidelines do not 
stipulate a pass/fail number. 
 
The Echinoid fertiliazation IC25 test result was 0.37%  (0.15 –  0.51).  The Guidelines do not 
stipulate a pass/fail number. 
 
The results of these three tests indicate that the  South Venture produced water sampled on 
Dec. 15 2007 is toxic.  The cause of the toxicity is most likely high petroleum levels.  
Chemical analysis, if performed on the sample, would probably indicate this to be the case. 
 
Best regards, 
Gary Harris  
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HARRIS INDUSTRIAL TESTING SERVICE LTD. 
1320 Ashdale Rd.    Site 13  Box 8    RR #1 Mt. Uniacke 

Nova Scotia   B0N 1Z0 
             Phone:  902 757-0232   Fax:  902 757-0973 
                       E-mail:  hits@ns.sympatico.ca 

 
 

Feb. 20 2008 
 
Megan Tuttle 
Exxon Mobil 
1701 Hollis St. 
Halifax  NS 
B3J 3M8 
 
Re:  Alma Produced Water Summary 
 
Dear Megan: 
 
The following is a discussion of the results of the three tests conducted on Alma Produced 
Water using: Threespine stickleback (TSS), Microtox and Echinoid fertilization. 
 
As noted in the individual reports, the produced water was clear and colourless with an iron-
like precipitate after aeration and a petroleum odour.   
 
The TSS test results gave an LC50 value of  33.08% (28.9 – 37.6%).   The sample had a low 
salinity of 6 ppt, but this would not be a factor as TSS is a euryhaline organism able to 
tolerate wide ranges of salinity.  
 
“The Offshore Waste Treatment Guidelines” August 2002 do not have a pass/fail criteria 
however most effluent discharge regulations stipulate that if an effluent has greater than 50% 
mortality at 100% concentration, it fails. 
 
The Microtox test gave an IC50 value of  1.44%  (1.27 – 1.64).   The Guidelines do not 
stipulate a pass/fail number. 
 
The Echinoid fertiliazation IC25 test result was 0.54%  (0.38 –  0.70).  The Guidelines do not 
stipulate a pass/fail number. 
 
The results of these three tests indicate that the Alma produced water sampled on Jan. 19 
2008 is toxic.  The cause of the toxicity is most likely high petroleum levels.  Chemical 
analysis, if performed on the sample, would probably indicate this to be the case. 
 
Best regards, 
Gary Harris  
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Attachment 2-3 Fish Toxicity Report – Thebaud Aug. 13, 2007 
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Fish Toxicity Report – Thebaud Nov. 26, 2007 
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Fish Toxicity Report – Venture Oct. 7, 2007 
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\Vruning: LimiL~ ± 2SO: 1 3.3 - ~:w m~;-1.. 

Cotntnc:-ntt= ,. The D.O. mct« v.-as~ '<> lhe lllt.Xifll Ulll 811l.inily setting of .f2 ppl As~linll)' U)Cr¢fljjC$. D.O. lllC&SI.Wd'IICN.S 

dccre~:~se. R<CJXX!ed m~sur-<:!t)I:Qt:; 1:1re b.iel!l::f tlwo !k tr•Jo: JMtltlt.crerocme:;, We wo:n: uot~blc: t~1 mc~J.~UIC ttciW!I DO~duc W !be 
bmh•wn:; oft~ im:INm\'Ol' Tc~t .w.{led-;~t SO% C:Qnt; due lo h•l'.h wJruty wt11ch i'> known to be k lhlll to TSS 
TI1'11UC:'ibedby c. HctnU )( .d. lll{!'bltrs a f/:)/TU -------

A. Huy.bers ---"---- Date: o.:-.t. JJ zoo; 
.:illf:t'~ by tlet Cc~~.otdi.WAJ.wx)4t#(M/Jf' &rtin.Mo.WiWitrl .u~ti)Yicd , d#~UI {CtiAU. 

1\\.tii!.P"o@"'*"'lrfl/tilil"(fVI<l41tNNm li'~ ~(!/tlooJt-\~,.,..illlWOM. 



 

Page 2-28 

Fish Toxicity Report – South Venture Dec. 15, 2007 

 

ct•cr~t E:'<."Xm MOOd Ca~ 
t\dl!'ei$. f oun&r.s Sq~~fi.A' 

rt !difiL" NS 
Colll!au: Megan. Tuttle 

FJSH TOXICJJY RfCORT CJ.&:t.} 

T~l fecil~y HIIJ:JU lodu$tn.1l T~IID3 Sen· tee: Ltd 
Loca1jon. 1310 A:~l:dilk Rd. Silt~ L3 B~ B Sol.nh !Uwdan 
RR #I ~ttUniad:~- Nove S.::.Xin C:>na&l BON IZO 
A~ : 902 157.()232 F-a:-~:. W2 757-0973 hits@ns.sympuico.ell 

SampWLocation. 
S:.lmplins Mt<l-.00: 

S...\i\ll'U~ 1>A1'A 
Soudl Vcnture Piatfol111 Prodoocd \Vater Lab !D. ii 

Samp~1 
R~~civ~ : 
f'omr leted 

7-$25 
0 1!lb S:11nple I:ICml~r.luJ. Y.:L It&> Sa:r..:i~o 

Otc. 11 1007 D:1~·Tim.: Cclkc~~t>d: ~e. 1 s 2007 0030 1:1..--:~ 
Ool!e~Tirn~ St.orl¢d; 
S<VI!'*' Ot~h(ll) 

Dee. I tl Z007 I ll)('l Hlll Dec. l'2 ~007 1300 Hr.1 
Orei)JC in cab1r $nd i.ljll:loCf'.IO: w1tll petroleultl Qdtx1r 

T~'T rNFORMATlON a nd I'RI';.. T ES'r PARAMETER.~ (100%) 1'.:51' CONOI'nONS 

R<'lf-'~1\<.~ ).JI!IIINI: 
.E~EPS IIR,.\ l 11Q My 1990 
Ty~. LC,.. TO':< 90 

MliDit'lory lOrmnm~ prt>-o~mhDI\: 
R11tc: ~ mllmtn1. 

}.,ienn \f.' t l wdglt; 
1'01!« Or~niSI" ThrH~~ .stitl:J~bac:L". 

Ti1:t<' 1:!30 hrs D.O •6.1 mgiL 
Col\tinued._ .mitl. ~-- "" 
CQflt'd lhro~lt I~ by 41n$1liiC 

!lJ~ a :t _MZ a so ""'* ..9.V- a - ..M!L s 
PtM~st1'<":mp.Mtl.U'o: .~ 01C 
f>N.(ot~t 0.0 : • 6. 7 nl!;lL 
PtM.:-m pl1 __!2 Al]justo:l J'l9.. 

Ccn6o.J~:livltyorSiunpk . ..::_ ~en 
S3lirlity <If Sdmpl(' ~ J' J:>! 
SalaJil)' of Control ---1:.. ppo 

'rl~"T COL\'l.)lii().~S 

l'SSBol..:h #; ~L 
Mon;l-l ~~t .Q_% <WCf 1 Ja)'~pr!C< 10 1.:!<1 

Test Vollllr.C . ..1JL L Ocpth:__l1.L_ l'm 
RepiK:Gtc soJIJitons: Mo 
Nttmbt.r offtsb f't' v~d· J.!L_ 

Mcnn ftuk knglh 
...ll1;n:m :t ...lALJmn SD 
Ra.r~ ..U mm • __:U_ mm 

Ph&.'lptlrioJ· 16U8D LU'\ 100 • .SOO. 
Sm1ic T~. Owalioo· 96 bouB 
Cootrolfl."'iluuon Water: Seawater 
T~tn;~rl!!Ur~: IS± I<:>C 

TESl' PARt\1\mTERS RESULTS 
Lrtilial {0 Hri} 

C<lrl:.: Tt:1op 1).0 pR 

•• •c mgll. 

100 16.0 • 6.7 6.0 
~ l·tS •s:.o 7.0 
~5 l ·tO • 8.2 1.5 
IJ..5 14.0 tl.3 7.8 
6.25 1 ... 0 8.3 8.0 
Cll , ~ . , • 1 1U 

Rcl'eR:n:;c ~~111\CC! ftlcnol 
95''~> C.J.. 1:-S -l~ b mJ;IL 

Pinal t.>6 HI'$) 
Slim 1'~1np D.O pH Nue11btr 

PP' 

89 
59 
46 
3$ 
:35 
JZ 

•c mgil. f)..a(l 

15.0 •7.6 6.6 10110 

LI.O •ts 1.0 liWIU 
15.0 • 7.7 ?.5 IOM 
15.0 1.3 1.9 <1/10 
150 1.8 8.0 <1/10 
150 •• 8.1 (lfi_(l 

96 !'lOUR LC,. Rf.SUL1'S 
LC,., V:1lo.-: .12J!.lL 

95%CAI(llkslce L.innll;; ..J1,L ..,~ 4 ~-% 
SIMiltu:al }.4:f:th¢ Rjnmuul-Sk;li!!!D:.i 

REFERL' 'Cii TOXICAm' DATA: Bt~tch; __jj_ 

Nu111btr C<Hnm\lnu 
Srn~ 

,\It CoJ!ilibnurn.,_·i 4!> 
!!!illt. All lb4 @ v l!ft 

All ~lJ® nlu'& 

AIWe--111@" 2-l hr"-

T¢:U.Dnlt" J:isw 28 - Qsx:. O., " M 7 
H~orical l"homol ~okt;111 S1. 1 tiiSil 

9G.Hwr 1,<;,. f~ PhooolllJ_ m~tL 
Wttmi.ni Lun.il~ :1:2 SD p .J- '" .0 rns<l~ 

Commeot:9· • Tbe 0.0 meter W'OS 5d lO lhc. ma:rifl•tm• Sfllinily setting of 40 wt As :saJinit)' incrca&es.. 0 0 . meas .. emems 
deerc11se. R<'jXll:led nleiiS .. <IDCilt'lm higher ll111n the true nH:aSII'CaliClllS. We were unnble«o measure actual D.O.s due. to lhe 
lirn itauons of tb: in:arument. 
Trnri$CI:Ibo4 b}~ C IIR~TU .-1. HI(J'JJO: r.f" 0. /ltJITJ$ -------

..t. Htl,"'*rt ---2"'-----

Af:tHJWJbfMt-C.-bool .~forll••l!t)llto-.d.~ l~~~tct.t•U. nw .lUI utt:fa!AoJ,. 1Jra tl.'l'o?'l .u 11.i.!.lm .-rw •<If" <.>tMJs~~«Jv.i·rwJM. 
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Fish Toxicity Report – Alma Jan. 19, 2008 
 

 

6•xm Mood c.r.o<~> 
f oun&r.s Sq~~fi.A' 
rt!difiL" NS 
Megan. Tuttle 

FJSHTOXICJJY RfCORI CJ.&:t.} 

T " ' fociloy lllllris l00ulln.1l T "''"'' Scrncc Lid 
Locat;on, 1310 A:~l:dilk Rd. Silt~ L3 B~ B Sol.nh !Uwdan 
RR #I ~ttUniad:~- Nove S.::.Xin C:>na&l BON IZO 
A~ : 902157.()232 F-a:-~:. W2 757-0973 hits@ns.sympuico.ell 

S...\i\ll'U~ 1>A1'A 
SampWLocation. 
S:.lmplins Mt<l-.00: 

Alma Aa1.1\1rm On:rbo:mJ Pnxklco:l \\'atcr Lab !D. If. 8-35 
0 1!lb S:cnnple l:l<:crlfq;<-:r.luJ. Y.:L Samp~1 ll&>Skr..:i~o 

D:1~·Tim.: Cclkc~~t>d: J:m. 1.9 :a:IO& I I <IS Rr., R~~civ~ : hn. 19 200& 
Ool!e~Tirn~ Start.od; 
S<VI!'*' Ot~tt\lll 

lo1n 212003" 13151-lr!O f'omrleled J;~n2520113 IJI.'iil.n 
Clt~:~r tlnd otllourb w"h 11 pe~..'Vk._.., odo~ and an U'Qf)·l1ke rJeclpll:lte 11Jkr ~KrntJort 

T~'T rNFORMATl ON a nd I'RI';.. T ES'r PARAMETER.~ (100%) 1'.:51' CONOI'nONS 

Referenoe }.felh(l(l: 
.EPSEPS IIR..\l11QMy 1990 
Tyfl". LC,. TO':< 90 

Mt~Oikory J0rn1nute prc'-&erohon; 
Ra14: ~ mllmtl)ll. 

}.,if:nn wet wdghi 
1't~!ll Or~niSI" l'M.'i':spm;.~ .stitl:l~biiCI.-. 

Ti1:tt l::!.tS hc:s D.O .ll._ms.'L 
Co~IJOO. _ _ mitl.~-- lr.l 
CQrlt' d lhro~lt I~ by 41n$1lf!C 

t>..W. a :t __!U] a so 
.,,.. ~ '- .1\lL 8 

flrM~st 1'<":mp!r:ltl.U'o: . _!ll_ 01C 
PN·Mit 0.0 : _M_ mg~1. 
PtMem plt 2J! Adjusted ~ 

'l'b "l' COL\'\)ti iONS 

l'SS&1ch #; ~L 

Mcnn ftuk kugth 
~m :t ...lM.Jmn SD 
Ru.r~ ..!iQ mm • ~ mm 

Ccndo.JCLivl!yorS:unpk htJSQ ,.s'c.n 
Salir1ity <If &mpl~ _6_ ~ 

Mon:l-1 :-ty• .Q_% <WC1' 1 J:i)'~prll.'< 10 1.:!<1 

Phc'll.'lpflrioJ· 16U8D LU'( 1(11) • .SOO. 
Sta1ic T~ • Owalioo· 96 boliB 
Coottolfl.1iluuon Water: ScU'A'Ster 
T~~~~~~urt-: I S± I~ 

SalaJil)' of Control __22.L ppc Test Volurr.e . .JJL L Depth: __IlL_ em 
RtpiKlfll( j;OJI.itto!'IS: tiQ 
Number off~Sb ~~ VC$:Sd' _llL_ 

TIST PARAI\mTERS ~LTS 
Lr.itial !0 Hri} 

CCfl:.: Tt:1up 1).0 pR 
•• •c mgll. 

IW 14 0 u 4.? 

;o 14.0 9. 1 5.9 

~s IS.O u 6.$ 
ill 15.5 8.8 1A 
6.25 15.0 8.> 7.6 
Cll 15.0 8.~ 7.9 

kerercfle(' Su~anec · Fbcool 
9S~~C.L. P" - " t <imiJ'L 

Scllm 
ppl 

s.' 
IU 

~· 2$.1 
27:2 
~. I 

Pinal t.>6Ur.=) 
Temp D.O pH 
•c mgil. 

14 0 8 4 S I 

1-1.5 1.9 7.6 

143 6.8 1.8 
1 ~.s 76 1.9 
l·t5 8.0 S.l 
1-t5 8.2 8.3 

96 noun U':r-.RJ..sm:ts 
l CM VaJuf': 1J.J!.jL 

Nut~lbtr 
f)..a(J 

l OIII) 

11)/1() 

UUl 
(11'10 
ono 
OliO 

95~• Conft:lt-ncc LIJl\ils: ~% - --ll.!f ~. 
Sl$tr;t ~lll Mt:lhod· Spc;oDDan l)!ld!$cl~li 

Nu111brr C<Hnm\lllU 

Srn~ 

Alldnd'f9l11h11.. 
adc.-J.loq lomftZVIu,: 

~dttoi,l oq.III.U~69 li~ 
tUtk•d@~6 1r1.. 

I ib't@ 1•1 ~"' 

RE~'Jl..RENCE 1'0X1CM'T Di\T A: ~ch:JL 
TestDste: Jan 18 - 22.200! 
l--li$orical Phenol lvJcan .lLL Pla/L 

96 HO\If J.C'10 rN I~J\01: .l<i.i.mg+L 
\l/aming Limits .i: 2 Sll n 4 - 21 7 mg/L 

..J. Hll)fltrs ------- G. Honu -------

A.l(uylm~ [N,Ie: 0«. 11 )()07 

AN~tll;rrltiC'o\lu...ttW..U..O'JA'}<Ji'O/<N A:ol!l.--' Aw(itiUJ ~Uf(:AEAl). 
J'/v M..tt o .. rJOli/.vf !W lfriSti',OOO I .lf o;JiiMI J'ilol x.>;,\• c{ /1\!J Qt<JY'o~. 

fllmtNo.lJI 1lcr•MMO.l" ~'tiOell ru.U'l007 
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Attachment 2-4 Stantec Microtox Report – Thebaud Aug. 13, 2007 

 

Si.-~uL 
llllfdd.iUt~tl ll.d W 
'"-¥>01111111&* 
tct· (s 'l9l;,;~;Jr..,Urf) 16S-U!~ 

- """' 
Slanb!c 

W{){kOnl<'f : 111$~3 
s~-ngle Nurribc:r 1 OJ U 

MICJ~01'0X*ActrrE 'rOXJCIT\' 
'J'tsr RJ:.rOMl' 

hlg:tuf2 

S.U11'Lt IDE~~·I(;,n101'i 

(",QQ"Oplill)' : 

l.oc:Wun 
Sll.bf(IIII~'C : 
.5atq'llir$ Mo:lhbd : 

fh.nis llllhnlrill T c~ins SCI'~ tw, T~~me CoiiOC«d : She gi\·en 
Soulhbwdm N!i. ~leCQIIC(!Vld , l001.0S.U 
ProcJu~ Wal~:tJ Dl:o•o: ~CCI\'«! I 200'/.0S.JCI 
Gl1ll l).~~eTcs~d • 2001-0S-16 

S:l•!l'IO!I By : NIA Tcrtltl . ~:mivai ~IP'C 
S:l~~~piV O~Tqlbon: Clr.u, tutowlus, ~""5 ~td~M. 
T~1 Mtd11)d T.-nkityTe~ thin; Lu11~tJil tb~li:t ia, ~ococol EPS IJ~Ifl•. 'F.lll\·lromn:n.Omad1, I"L 

Rtllatnt 9:n~b I 

Rxpify 0~1e: 
~ T~t.:d()')')')._(l'lm.~) 

Refet<'Qee Su~l!mce : 

S~!istk:.l Mct~Md : 

T~t Otpniwn: 
Ro:::~gen.t Eb.tdt : 
lht"' Rne<r.t Re.:-eh·td: 
Rc;~~;t~ Holdie,s T eu:pnumre: 
Alt ~IY.t\:tMuda:ll"lllllb«: 
'r¢ll Wdl Teatpi:r.dute: 
HIJ.btll Cua..~!!on T o:Jted : 
Nutnber <I( Control~ · 

NW!IbO::t (If Com.:t'.nlnllilllll T t':'led • 
/'J•ut•1K11 ofRq:~l~alctll : 

IU F'I~Kt:NCI:: T(.)XICAin DA1'A 

7At021 
01/2009 
2001-03-i6 
i.ihe (u t rnt w.lith:t~) 

WSt S~ il.¢trC$$IO. 

J1(t.>J<) fiSt .. •tri 
1AII}27 
2(101·06·11 
.11 •c 
MSOO 
t 5.G:-Ii.)."C ., ,. 
2 

• l 

I 5 ltuautc ICSO • 
113%Ce.t~!idtnce Linub, 
Hl'j.IJXtffi .Mean 100 : 
Wi mlll$: Umlu (:.!SO) 
AnO:.I)ISI(~): 

1.2-l~t~IL 
l.O+L411t11,1L 
1,41ntg/L 
0.66--2..21nq;l1. 
CR 

Te~ lnltilllwnT1Jltl: . 15~S 

Obsm1llioo'timds): ISmi~nln 

Safl~t~le P~ot::ta~ioolM111tion : Suno: 
Sllmpkl pH ! 5..1 
pH MjLnln'lttll Nur.e 
S•lil'lhy AdJGSlfl'l('f!l 2%0'-I&CI 
lAiullllll W$t-n .SJ>I D!I~al 

Sample &o,.: -4t:2 "C 
(;(!tout Co•*~I.Klll : Nun~: 
A,my$:C(s) CR 
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-Work 0.,. 211UI 
$;"fie NIIIYf:ln" It,) U 

0 ~I 

"" ..... .,,. ... ... ... ... ... 
.. ... 

Clwcm•• ... .. 
Suf_..c C...C .. 
to.nl GOOO ..... 
r""""' o ooo 9191 
Cc.nml O.OCO 9:5.~0 
Cc-lllol 0000 91.5! 

I ~) ... "' 4. l ., ... 95.21 
) ()1tU 97.2) 

• 07tll tU.t 

' 
,., ... 22 

• 1.$<1 '9M6 

' J ns ill.61 
i J.l2) tUS. 

• .,J() 9S.91 
10 •1><1 l.i7.0) 

" 12J<I ., .. 
12 lbli Q),60 

" l.JOO lli.Ol ,. 1$(1(1 ~.~ ..... 
IS 5000 93.01 

" 5000 u ... e 

f\)1 -~or. .. \'ll ('c.cll:lllniXIII 

'l-rt~ ··~ .. .. .. 

• •• 

1SN-Daa: 
h a... .. rt~ 

74..5l G,'U:SS.• 
1' 01 0.1661 ,. 
, ., 0 7?6411 
7!-SI 0.11691 
41 SH&OSS• ~ (I:Z,. 
•1.11 G,IH22i 44.8~.,.. 

19~ Ls.tt • 60.11% 
19.)1'1 I -19111 )9.8~ 
20G6 B•lll 71.716% 
UJ.$'7 2,6j7 # n.(o;'t'n 
IUS 4.30!N SU~% 
u .:z .c.t7fl* ~.61J'» 
Ul Vmli !fUi I~ 
Ul 8.1lU SU:S% 
4.49 IS 71 f 9t,() t't 
ol.i'4 14.1!11 935-1.,. 
t .U 2.,,36, ~,71~ 
!AI 1Ultl 96.1~% 

' " 6t.JJ.f 98.40% 
us ,.86 ~ 98.):l~ 

Dlb:III.IIJiul) 00 1$ Ml111tl11<1. 
J ('j0C..:tnllalr~:O., l9)~·9)1i'J<;)(In..!Mc rJIIIP: 0 4171 .o051.f6) 
" 1"'Corlllden-.:r 1•11(1\lf' t 08'1 
Etti~t~~unt~ E~uon lAXi (' I 1..0, LOOO ..0 1761 
C<ldf M'Oelennl*irJIJnll'') Q,991(1 
s~upor. onu 
COM(.'IIIOII t k1ol 0 'J.)9 
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AquaTox Microtox Report –Thebaud Nov. 26, 2007 

W(o;tO.·dn : 
Sarnplc-'SQinb(f : 

2124)4 
101811 

A .. oloo T .... t"040. ....... 1N 
•111~11-~ ... 
~Ot'IN11it~ 
T(ll ((i$~tll :.._ 1Sit)~M1$ 

)lltlotOTO~t\ctn't:'r(IXlCR\' 
'TF.·l>TM.D'OU 

""se • « 1 

S.\lol:l' U~ lDR!<mJ'lCA TIO\" 

C<on!p(n)' : 
lUO:IIIiWI : 
Su~e: 
S•flll)lili Mt1hod 
$¥111)Wl1}' 
Samp)t I~"I)CiO•\. 

Uani,Jnol.:l;ui~l Te~rq; li«YKt Lid. 
Suuth Raw1kn NS 
11•ebwd "edll«:d W•1c:1 

Nf•• P''(tl 
R. $ w t;rt 

Cbr.{(IIQl.lc~()<)()~~tl~ 

nme C.."ot'lec:tc<.l 
0 M¢cC0U«Itd 
0•11: 1\C"('CI\'<IJ : 

O•u: 'fd>lnd ; 
1'tll'~. fln .nm~: 

14:00 
1007-11·26 
1007-11-28 
'!'007-11·2') 
•.o~c 

Tt$1.MI::Ibod I 'fOJ>,ICI!IY1'eSt tJSitl(l: lutl'llll~ {laQieN, J'f(ll!)(ol t PS 1/R.Mll>$, £ nvimnn1cn1 Cuwb. 1992. 

1.5 ffitcle 1<:50 

Ruwnt fl,atc:b : 
E~pU)' O.t1c: : 

D.lic: f e.st.:d ()')'YY•Iflln>.dd) • 
Re!m;,..o:. Sub!ri:.nee : 
SWij~k31 M~bod • 

T ~~ ()q;aa.i!CI : 
Rta&~"fl(f~ ; 

Cbte !t¢.l!l:el*l k«tto't\1 
RC:I!l<!lt Hokll!).l 'tt•r.p;'f\'IIUI"t : 

AlluJrar M~lcl Nln•lt)c:T 
TNI "c111'cllY(I~:t~nl~ ; 

lli$bUI Coo.."'CC)mdOCil~ . 

Num\er flf Con!Nh 
Num\~r fli();)nctllll!IOOI!$ Tt&l¢ll : 

Nurn\cr o! Jteop!tcatcs-: 

ll'.S'l'At;S\lt.1'l5 

9S.% eot~r~ t.llnlw Q.lcullloofl Method 

7EI021 
OS.':o<J} 

200?-11 ·11:1 
ZiJie (:U. zin(: $111pba.lt) 

lu11 S111111~ lkSJeuojcm 

fli/»1o fiKMn' 
7EIOll 
1007.0S..ll 
·23~ 

MSOO 
13..0t.O.PC 
J()% 

I 

• 
I 

IS 1ni\U1t LC$0: 
95% (:anfi~c I.Jn.\illo . 
lli~·iCJI M~IJ )(;~() · 

W-amine Um1t$(<i. 250): 
ANI)"".-'): 

1.30 m&fl,. 
1,50-l, l(}mRIL 
1.4'! nt&'L 
(),$-1.2$ mi-'1,. 
CR 

Tnt hililltinoTbne: 11:43 
()b)c.v11tion TllllC(s' : 15 mmuto:s. 
S:un!i<- P~"*"ndioniA¢r.Jii!ln: N._ 
Sllm:rlc 1=-11 : 5.~ 

pll AJjuwncnt: 
S;iliniy :\dju:.tm.o:nt : 
OihlbOn W111l:r : 

S.uu;k S!Or.t£C : 

Coll.lllf Conec.tioa : 
Anlllf.ll('): 

·­N= 
SOl D1l'llmt 
<l:t2'"C 

N""' 
CR 
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~Q\JATOX 

\\'t~~l.~ lll41A 
s..,.w , .... !01-' 

Ill .... .... . .:• ... . -:· 
··.~.----~--~c-~~ I IG 100 c--• ,, N: 

S....lt ('(Ilk 

Clllt!OI 0 000 
(-...ol 0.000 
t'....crol 0.000 
r.;.crol o 1101) 

1 o.J906 
l u )•!Oel 
J 0,7tU 
~ t17iU 
; l ,$(1o} 
1\ I.J.t•.l 
1 JIU 
8 J IU 
~ 6.l.)(J 
10 uso 
II 11.3{1 
ll U.$0 
IJ lS 00 
14 iS(IO 
u ~(II) 

I~ 56.00 

Jo .. , 
9-JII .. ., 
~89 
90.111 
89.13 
19.51 
«<~J 
9).79 
9&.30 
11'1.7ol 
91.14 
~2.$8 
o ...... 
88 Qoj 
!!0.17 
11$-ll 
9HI 
91 S-f, ...,, 

••• 

I t \to• (latil, 

11 a...m. 'lr.. tfr«t 
71),,. Q. 1'.t')6 ~ 

'11 7'JQ1'6&S• 
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3.0 AIR QUALITY           
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
         Photo of Sable Island Horses courtesy Sable Island Green Horse Society 
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3.1 BACKGROUND:    
 
The Sable Island Air Monitoring Program began in mid-2003.  The results of this monitoring, 
which covered data collected in 2003 and 2004, was last reported in the SOEP 2005 Annual 
Report which was prepared in collaboration with Environment Canada. Since the issuance of 
that report, issues with equipment calibration and quality assurance/quality control have delayed 
data analysis (M. Hingston, EC, pers. comm. December, 2007). However, it has come to our 
attention that EC staff presented a poster at the Sustainability and Environmental Research 
Symposium, Dalhousie University, Halifax, March 14th 2008 (Attachment 3-1; Also available in 
pdf format at www.greenhorsesociety.com) which appears to include air quality monitoring 
results for Sable Island from 2005-2007 incl.  This data will be related to wind conditions and 
flare observations on the Thebaud platform with anomalies in Sable Island air quality in the 
2008 program.  
 
3.2 GOAL 
 
The intent of program is to provide feedback to so as to promote continuous improvement in 
reducing flare emissions. 
 
3.3 OBJECTIVES 
 

• To provide baseline information on ambient air quality on Sable Island.    
• To monitor trends in air quality as Nova Scotia offshore oil and gas exploration is 

expanded.    
 
3.4 SAMPLING METHODOLOGY: 
 
Survey Date: Daily 
Platform: Thebaud 
Type of Sample: Flare Plume Observations 
Number of Samples/Station: Twice daily 
Equipment:  NSDOEL Smoke Chart 
Sampling QA/QC Occasional simultaneous observations 

by independent observer  
 
3.5 ANALYSIS 
 

a) Parameters Analyzed 
Parameters Analysis Method 

Flare plume colour  Matching shade of smoke from flare 
with nearest shade on the chart 

 
b) Analysis QA/QC: Occasional simultaneous observations by independent 

observer 
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3.6 RESULTS9 
 

Table 3-1: Flare Plume Observations 
 

Flare Plume Shade 
Month Total No. 

of Obs. 
No.  of Obscured10 

Obs. Clear #1 #2 Comments 
January 55 4 15 36 N/A  
February 18 3 9 6 N/A Period of observations 

- Feb 10-19 
March 62 8 18 34 N/A No flare for 3 days due 

shutdown 
April 59 11 23 23 2  
May N/A N/A N/A N/A N/A No observations 

reported for month 
June 54 24 10 16 1  
July 55 19 14 17 N/A Flare extinguished for 

3 obs. periods; Plant 
shut in for one day 

August 55 5 17 28 4  
September 34 3 28 3 N/A  
October 61 2 45 N/A N/A Plant shutdown for 7 

days 
November 57 N/A 55 N/A N/A Plant shutdown for 1 

days 
December 61 N/A 51 2 N/A Plant shutdown for 4 

days 
 
 
3.7 SUMMARY AND CONCLUSIONS 
 

• There appears to be recent air quality data available from EC for the Sable Air 
Quality Monitoring Station. This data will be incorporated in the scope of the 2008 
program. 

 
• Most observations from the Thebaud platform were that the flare plume was typically 

either clear or very light gray (#1 or #2 on NSDOEL Smoke Chart: Attachment 3-3). 
There appeared to be a general improvement in flare plume colour towards the latter 
half of the year.  

 
 

                                                 
9 For detailed results refer to Attachment 3-2. 
10 Due to fog, rain, snow, etc. 
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Attachment 3-1 EC poster presented at the Sustainability and Environmental Research Symposium. 
 

 

Air Quality in the Tail-pipe of North America- Sable Island Perspective 
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Attachment 3-2 Thebaud Flare Plume Observations 
 

DATE TIME PLUME COLOR SIZE COMMENTS 

JAN 01-2007 1200 HRS CLEAR NORMAL MODERATE N WINDS 

JAN 01-2007 1600 HRS CLEAR NORMAL MODERATE N WINDS 

JAN 02-2007 1200 HRS CLEAR NORMAL STRONG SSE WINDS 

JAN 02-2007 1600 HRS #1 FROM SMOKE CHART NORMAL STRONG SSE WINDS 

JAN 03-2007 1200 HRS CLEAR NORMAL GALE FORCE WEST WIND 

JAN 03-2007 1600 HRS CLEAR NORMAL GALE FORCE WEST WIND 

JAN 04-2007 1200 HRS #1 FROM SMOKE CHART NORMAL MODERATE SSW WINDS 

JAN 04-2007 1800 HRS #1 FROM SMOKE CHART NORMAL MODERATE WEST WINDS 

JAN 05-2007 1300 HRS CLEAR NORMAL MODERATE SW WINDS 

JAN 05-2007 1600 HRS #1 FROM SMOKE CHART NORMAL MODERATE SW WINDS 

JAN 06-2007 1200 HRS OBSCURED IN FOG N/A LOW CEILING IN FOG AND RAIN 

JAN 06-2007 1700 HRS OBSCURED IN FOG N/A LOW CEILING IN FOG AND RAIN 

JAN 07-2007 1300 HRS CLEAR N/A GALE FORCE WEST WIND 

JAN 07-2007 1700 HRS CLEAR N/A GALE FORCE WEST WIND 

JAN 08-2007 1300 HRS #1 FROM SMOKE CHART NORMAL LIGHT SW WINDS 

JAN 08-2007 1700 HRS #1 FROM SMOKE CHART NORMAL MODERATE SOUTH WINDS 

JAN 09-2007 1200 HRS #1 FROM SMOKE CHART NORMAL MODERATE N WINDS 

JAN 09-2007 1600 HRS #1 FROM SMOKE CHART NORMAL MODERATE N WINDS 

JAN 10-2007 1200 HRS #1 FROM SMOKE CHART NORMAL LIGHT W WINDS 

JAN 10-2007 1600 HRS #1 FROM SMOKE CHART NORMAL LIGHT W WINDS 

JAN 11-2007 1200 HRS #1 FROM SMOKE CHART NORMAL MODERATE WEST WINDS 

JAN 11-2007 1600 HRS #1 FROM SMOKE CHART NORMAL MODERATE WEST WINDS 

JAN 12-2007 1200 HRS #1 FROM SMOKE CHART NORMAL MODERATE WEST WINDS 

JAN 12-2007 1600 HRS #1 FROM SMOKE CHART NORMAL MODERATE WEST WINDS 

JAN 13-2007 1200 HRS #1 FROM SMOKE CHART NORMAL STRONG SW WINDS 

JAN 13-2007 1600 HRS #1 FROM SMOKE CHART NORMAL STRONG SW WINDS 

JAN 14-2007 1200 HRS #1 FROM SMOKE CHART NORMAL LIGHT E WINDS 

JAN 14-2007 1600 HRS #1 FROM SMOKE CHART NORMAL LIGHT E WINDS 

JAN 15-2007 1200 HRS #1 FROM SMOKE CHART NORMAL GALE FORCE WEST WIND 

JAN 15-2007 1600 HRS #1 FROM SMOKE CHART NORMAL GALE FORCE WEST WIND 

JAN 17-2007 1700 HRS #1 FROM SMOKE CHART NORMAL GALE FORCE NW WIND 

JAN 18-2007 1200 HRS CLEAR NORMAL STRONG NORTH WEST WIND 

JAN 18-2007 1700 HRS #1 FROM SMOKE CHART NORMAL STRONG WEST WIND 

JAN 19-2007 1200 HRS #1 FROM SMOKE CHART NORMAL MODERATE SOUTH WINDS 

JAN 19-2007 1700 HRS #1 FROM SMOKE CHART NORMAL LIGHT SOUTH WINDS 

JAN 20-2007 1200 HRS CLEAR NORMAL 
GALE FORCE WESTERLY 
WINDS 

JAN 20-2007 1700 HRS CLEAR NORMAL 
GALE FORCE WESTERLY 
WINDS 

JAN 21-2007 1300 HRS #1 FROM SMOKE CHART NORMAL STRONG NW WINDS 

JAN 21-2007 1700 HRS CLEAR NORMAL 
STRONG TO GALE FORCE NW 
WINDS 

JAN 22-2007 1100 HRS CLEAR NORMAL GALE FORCE NW WINDS 

JAN 22-2007 1700 HRS #1 FROM SMOKE CHART NORMAL GALE FORCE NW WINDS 

JAN 23-2007 1100 HRS #1 FROM SMOKE CHART NORMAL LIGHT NE WINDS 

JAN 23-2007 1700 HRS #1 FROM SMOKE CHART NORMAL LIGHT / MODERATE  

JAN 24-2007 1100 HRS #1 FROM SMOKE CHART NORMAL 
MODERATE / STRONG N'LY 
WINDS 

JAN 24-2007 1900 HRS CLEAR  NORMAL 
STRONG / GALE FORCE NW 
WINDS 
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JAN 25-2007 1200 HRS #1 FROM SMOKE CHART NORMAL MODERATE WNW WINDS 

JAN 25-2007 2000 HRS #1 FROM SMOKE CHART NORMAL LIGHT WESTERLY WINDS 

JAN 26-2007 1100 HRS #1 FROM SMOKE CHART NORMAL STRONG NE WINDS 

JAN 26-2007 1900 HRS OBSCURED IN SNOW N/A 
GALE / STORM FORCE NE 
WINDS 

JAN 27-2007 1100 HRS OBSCURED IN SNOW NORMAL STORM FORCE NW  

JAN 27-2007 1400 HRS CLEAR NORMAL STORM FORCE NNW WINDS 

JAN 28-2007 1100 HRS #1 FROM SMOKE CHART NORMAL STRONG WESTERLY WINDS 

JAN 28-2007 2100 HRS #1 FROM SMOKE CHART NORMAL LIGHT NW WINDS 

JAN 29-2007 1100 HRS #1 FROM SMOKE CHART NORMAL 
STRONG NE WINDS, LIGHT 
SNOW 

JAN 29-2007 1600 HRS #1 FROM SMOKE CHART NORMAL GALE FORCE NE WINDS 

 
DATE TIME PLUME COLOR SIZE COMMENTS 

FEB 10-2007 1400 HRS NO 1 FR. SMOKE CHART NORMAL STRONG NW WINDS 

FEB 10-2007 2000 HRS CLEAR NORMAL 
MODERATE TO STRONG NW 
WINDS 

FEB 11-2007 1300 HRS CLEAR NORMAL STRONG NW WINDS 

FEB 11-2007 1900 HRS NO 1 FR. SMOKE CHART NORMAL STRONG NW WINDS 

FEB 12-2007 1200 HRS NO 1 FR. SMOKE CHART NORMAL MODERATE WEST WINDS 

FEB 12-2007 1600 HRS OBSCURED IN SNOW  N/A STRONG WSW WINDS 

FEB 13-2007 1100 HRS CLEAR NORMAL GALE FORCE NW WINDS 

FEB 13-2007 1600 HRS CLEAR NORMAL GALE FORCE NW WINDS 

FEB 14-2007 1100 HRS NO1 FROM SMOKE CHART NORMAL LIGHT VRBL WINDS 

FEB 14-2007 1800 HRS CLEAR NORMAL MODERATE SE WINDS 

FEB 15-2007 1200 HRS 
OBSCURED IN FOG AND 
RAIN OBSCURED 

GALE TO STORM FORCE 
SOUTHERLY WINDS 

FEB 15-2007 1900 HRS CLEAR NORMAL 
GALE TO STORM FORCE 
SOUTHERLY WINDS 

FEB 16-2007 1300 HRS CLEAR NORMAL 
GALE FORCE WESTERLY 
WINDS 

FEB 16-2007 1900 HRS CLEAR NORMAL 
GALE FORCE WESTERLY 
WINDS 

FEB 18-2007 1300 HRS 
NO 1 FR. THE SMOKE 
CHART NORMAL LIGHT WESTERLY WINDS 

FEB 18-2007 1900 HRS 
NO 1 FR. THE SMOKE 
CHART NORMAL LIGHT SOUTHERLY WINDS 

FEB 19-2007 1300 HRS CLKEAR NORMAL MODERATE EASTERLY WINDS 

FEB 19-2007 1800 HRS OBSCURED OBSCURED 
STRONG NE WINDS AND 
MODERATE SNOW 

 
DATE TIME PLUME COLOR SIZE COMMENTS 

MAR 01-2007 1200 HRS #1 FROM SMOKE CHART NORMAL MODERATE SE WINDS 

MAR 01-2007 1600 HRS CLEAR NORMAL MODERATE SE WINDS 

MAR 02-2007 1200 HRS #1 FROM SMOKE CHART NORMAL MODERATE W WINDS 

MAR 02-2007 1600 HRS CLEAR NORMAL MODERATE W WINDS 

MAR 03-2007 1200 HRS #1 FROM SMOKE CHART NORMAL MODERATE NW WINDS 

MAR 03-2007 1600 HRS #1 FROM SMOKE CHART NORMAL MODERATE NW WINDS 

MAR 04-2007 1200 HRS #1 FROM SMOKE CHART NORMAL MODERATE W WINDS 

MAR 04-2007 1600 HRS #1 FROM SMOKE CHART NORMAL MODERATE W WINDS 

MAR 05-2007 1200 HRS #1 FROM SMOKE CHART NORMAL MODERATE SW WINDS 

MAR 05-2007 1600 HRS #1 FROM SMOKE CHART NORMAL MODERATE SW WINDS 

MAR 06-2007 1600 HRS CLEAR NORMAL SW 30 TO 40 KNOTS 

MAR 06-2007 1900 HRS CLEAR NORMAL 

SW 35 TO 45 KNOTS - SNOW 
SHOWERS REDUCED 
VISIBILITY 

MAR 07-2007 1100 HRS CLEAR NORMAL NW 35 TO 42 KNOTS - SNOW 
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SHOWERS REDUCED 
VISIBILITY 

MAR 07-2007 2000 HRS OSSCURED IN SNOW OBSCURED 
MODERATE TO HEAVY SNOW 
REDUCED VISIBILITY 

MAR 08-2007 1100 HRS NO 1 FR. SMOKE CHART NORMAL LIGHT NW WIND 

MAR 08-2007 2000 HRS NO 1 FR. SMOKE CHART NORMAL LIGHT NW WIND 

MAR 09-2007 1200 HRS CLEAR NORMAL STRONG NW WINDS 

MAR 09-2007 1600 HRS CLEAR NORMAL 
STRONG NW WINDS 
MODERATE SNOW SHOWERS 

MAR 10-2007 1200 HRS NO 1 FR. SMOKE CHART NORMAL MODERATE WESTERLY WINDS 

MAR 10-2007 1800 HRS CLEAR NORMAL MODERATE SW WINDS 

MAR 11-2007 1200 HRS NO 1 FR. SMOKE CHART NORMAL STRONG SOUTHERLY WINDS 

MAR 11-2007 1900 HRS OBSCURED OBSCURED 
DENSE FOG VISIBILITY 
REDUCED 

MAR 12-2007 1200 HRS NO 1 FR SMOKE CHART  NORMAL 
STRONG TO GALE FORCE NW 
WINDS 

MAR 12-2007 1800 HRS CLEAR NORMAL STRONG NW WINDS 

MAR 13-2007 1200 HRS NO 1 FR SMOKE CHART  NORMAL MODERATE SSW WINDS 

MAR 13-2007 1800 HRS CLEAR NORMAL LIGHT WSW WINDS 

MAR 14-2007 1200 HRS CLEAR NORMAL 
MODERATE TO STRONG 
SOUTH WINDS 

MAR 14-2007 1900 HRS CLEAR NORMAL 
STRONG TO GALE FORCE SSW 
WINDS 

MAR 15-2007 1200 HRS CLEAR NORMAL STRONG SSW WINDS 

MAR 15-2007 1800 HRS NO 1 FR SMOKE CHART  NORMAL STRONG SSW WINDS 

MAR 16-2007 1300 HRS NO 1 FR SMOKE CHART  NORMAL 
STRONG SSE WINDS, RAIN AND 
FOG 

MAR 16-2007 1700 HRS CLEAR NORMAL STRONG SSE WINDS 

MAR 17-2007 1200 HRS OBSCURED  OBSCURED 
STRONG SSE WINDS, DENSE 
FOG 

MAR 17-2007 1600 HRS OBSCURED OBSCURED 
STRONG SSE WINDS, DENSE 
FOG 

MAR 18-2007 1200 HRS CLEAR NORMAL 
GALE FORCE SE WINDS AND 
MIST 

MAR 18-2007 1700 HRS NO 1 FR SMOKE CHART  NORMAL LIGHT WEST WINDS 

MAR 19-2007 1100 HRS CLEAR NORMAL GALE FORCE WSW WINDS 

MAR 19-2007 1700 HRS CLEAR NORMAL 
STRONG TO GALE FORCE WSW 
WINDS 

MAR 20-2007 1200 HRS NO 1 FR SMOKE CHART  NORMAL MODERATE SOUTH WINDS 

MAR 20-2007 1900 HRS CLEAR NORMAL GALE FORCE SOUTH WINDS 

MAR 21-2007 1200 HRS #1 FROM SMOKE CHART NORMAL GALE FORCE NW WINDS 

MAR 21-2007 1600 HRS #1 FROM SMOKE CHART NORMAL GALE FORCE NW WINDS 

MAR 22-2007 1200 HRS #1 FROM SMOKE CHART NORMAL GALE FORCE NW WINDS 

MAR 22-2007 1600 HRS #1 FROM SMOKE CHART NORMAL GALE FORCE NW WINDS 

MAR 23-2007 1200 HRS #1 FROM SMOKE CHART NORMAL MODERATE NW WINDS 

MAR 23-2007 1600 HRS #1 FROM SMOKE CHART NORMAL MODERATE NW WINDS 

MAR 24-2007 1200 HRS #1 FROM SMOKE CHART NORMAL MODERATE NW WINDS 

MAR 24-2007 1600 HRS #1 FROM SMOKE CHART NORMAL MODERATE NW WINDS 

MAR 25-2007 1200 HRS #1 FROM SMOKE CHART NORMAL MODERATE NW WINDS 

MAR 25-2007 1600 HRS #1 FROM SMOKE CHART NORMAL MODERATE NW WINDS 

MAR 26-2007 1200 HRS #1 FROM SMOKE CHART NORMAL MODERATE NW WINDS 

MAR 26-2007 1600 HRS #1 FROM SMOKE CHART NORMAL MODERATE NW WINDS 

MAR 27-2007 1200 HRS OBSCURED IN FOG NA MODERATE SW WINDS 

MAR 27-2007 1600 HRS OBSCURED IN FOG NA MODERATE SW WINDS 

MAR 28-2007 1200 HRS OBSCURED IN FOG NA MODERATE SW WINDS 

MAR 28-2007 1600 HRS OBSCURED IN FOG NA MODERATE SW WINDS 

MAR 29-2007 1200 HRS #1 FROM SMOKE CHART NORMAL GALE FORCE NW WINDS 
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MAR 29-2007 1600 HRS N FLARE PSD   

MAR 30-2007 1200 HRS N FLARE PSD   

MAR 30-2007 1600 HRS N FLARE PSD   

MAR 31-2007 1200 HRS #1 FROM SMOKE CHART NORMAL GALE FORCE NW WINDS 

MAR 31-2007 1600 HRS #1 FROM SMOKE CHART NORMAL GALE FORCE NW WINDS 

 
DATE TIME PLUME COLOR SIZE COMMENTS 

APR1-2007 1200 HRS #1 FROM SMOKE CHART NORMAL STRONG NW WINDS 

APR1-2007 1600 HRS #1 FROM SMOKE CHART NORMAL STRONG NW WINDS 

APR2-2007 1200 HRS #1 FROM SMOKE CHART NORMAL LIGHT N WINDS 

APR2-2007 1600 HRS #1 FROM SMOKE CHART NORMAL LIGHT N WINDS 

APR 3-2007 1500 HRS #1 FROM SMOKE CHART NORMAL MODERATE EASTERLY WINDS 

APR 3-2007 1700 HRS CLEAR NORMAL MODERATE EASTERLY WINDS 

APR 4-2007 1100 HRS #2 FROM SMOKE CHART NORMAL MODERATE NNW WINDS 

APR 4-2007 1700 HRS #2 FROM SMOKE CHART NORMAL MODERATE NNW WINDS 

APR 5-2007 1100 HRS OBSCURED OBSCURED DENSE FOG 

APR 5-2007 1700 HRS OBSCURED OBSCURED DENSE FOG 

APR 6-2007 1200 HRS #1 FROM SMOKE CHART NORMAL MODERATE WSW WINDS 

APR 6-2007 1700 HRS CLEAR NORMAL MODERARE WSW WINDS 

APR 7-2007 1200 HRS #1 FROM SMOKE CHART NORMAL LIGHT SSW WINDS 

APR 7-2007 1700 HRS CLEAR NORMAL LIGHT EASTERLY WINDS 

APR 8-2007 1100 HRS CLEAR NORMAL 
GALE / STORM FORCE SW 
WINDS 

APR 8-2007 1700 HRS CLEAR NORMAL 
GALE / STORM FORCE SW 
WINDS 

APR 9-2007 1100 HRS CLEAR NORMAL STRONG SSW WINDS 

APR 9-2007 1700 HRS CLEAR NORMAL 
STRONG / GALE FORCE SSW 
WINDS 

APR 10-2007 1100 HRS #1 FROM SMOKE CHART NORMAL LIGHT WNW WINDS 

APR 10-2007 1700 HRS CLEAR NORMAL LIGHT WNW WINDS 

APR 11-2007 1200 HRS CLEAR NORMAL LIGHT NW WINDS 

APR 11-2007 1800 HRS #1 FROM SMOKE CHART NORMAL LIGHT NW WINDS 

APR 12-2007 1100 HRS #1 FROM SMOKE CHART NORMAL LIGHT NW WINDS 

APR 12-2007 1800 HRS CLEAR NORMAL LIGHT NNW WINDS 

APR 13-2007 1200 HRS CLEAR NORMAL STRONG SE WINDS 

APR 13-2007 1800 HRS OBSCURED IN FOG 
OBSCURED 
IN FOG FOG AND MIST 

APR 14-2007 1200 HRS # 1 FROM SMOKE CHART NORMAL LIGHT SOUTH WIND 

APR 14-2007 1400 HRS #1 FROM SMOKE CHART NORMAL LIGHT SOUTH WIND 

APR 15-2007 1100 HRS CLEAR NORMAL LIGHT NORTH WIND 

APR 15-2007 2100 HRS # 1 FROM SMOKE CHART NORMAL MODERATE ENE WIND 

APR 16-2007 1100 HRS # 1 FROM SMOKE CHART NORMAL MODERATE EAST WIND 

APR 16-2007 1700 HRS CLEAR NORMAL MODERATE EAST WIND 

APR 17-2007 1200 HRS OBSCURED OBSCURED GALE FORCE EAST WIND 
APR 17-2007 1700 HRS OBSCURED OBSCURED GALE FORCE EAST WIND 

APR 18-2007 1200 HRS OBSCURED OBSCURED 
GALE FORCE NORTH EAST 
WIND 

APR 18-2007 1600 HRS OBSCURED OBSCURED 
GALE FORCE NORTH EAST 
WIND 

APR 19-2007 1200 HRS CLEAR NORMAL 
GALE FORCE NORTH EAST 
WIND 

APR 19-2007 1600 HRS CLEAR NORMAL 
GALE FORCE NORTH EAST 
WIND 

APR 20-2007 1200 HRS # 1 FROM SMOKE CHART NORMAL MODERATE ENE WIND 

APR 20-2007 1600 HRS # 1 FROM SMOKE CHART NORMAL MODERATE EAST WIND 
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APR 21-2007 1200 HRS CLEAR NORMAL MODERATE ENE WIND 

APR 21-2007 1600 HRS CLEAR NORMAL MODERATE EAST WIND 

APR 22-2007 1200 HRS # 1 FROM SMOKE CHART NORMAL MODERATE ENE WIND 

APR 22-2007 1600 HRS # 1 FROM SMOKE CHART NORMAL MODERATE EAST WIND 

APR 23-2007 1200 HRS # 1 FROM SMOKE CHART NORMAL MODERATE ENE WIND 

APR 23-2007 1600 HRS # 1 FROM SMOKE CHART NORMAL MODERATE EAST WIND 

APR 24-2007 1200 HRS # 1 FROM SMOKE CHART NORMAL MODERATE ENE WIND 

APR 24-2007 1600 HRS # 1 FROM SMOKE CHART NORMAL MODERATE EAST WIND 

APR 25-2007 1200 HRS CLEAR NORMAL MODERATE SW WIND 

APR 25-2007 1600 HRS CLEAR NORMAL MODERATE SW WIND 

APR 26-2007 1200 HRS CLEAR NORMAL MODERATE W WIND 

APR 26-2007 1600 HRS CLEAR NORMAL MODERATE W WIND 

APR 27-2007 1200 HRS CLEAR NORMAL LIGHT SE WIND 

APR 27-2007 1600 HRS CLEAR NORMAL MODERATE W WIND 

APR 28-2007 1200 HRS OBSCURED OBSCURED MODERATE SW WIND 

APR 28-2007 1600 HRS OBSCURED OBSCURED MODERATE SW WIND 

APR 29-2007 1200 HRS OBSCURED OBSCURED MODERATE SW WIND 

APR 29-2007 1600 HRS OBSCURED OBSCURED MODERATE SW WIND 

APR 30-2007 1200 HRS # 1 FROM SMOKE CHART SMALL LIGHT VARIABLE WINDS  

 
DATE TIME PLUME COLOR SIZE COMMENTS 

JUN 01-07 1100 HRS #1 FROM SMOKE CHART NORMAL LIGHT WINDS 

JUN 01-07 1600 HRS CLEAR NORMAL LIGHT WINDS 

JUN 02-07 0900 HRS OBSCURED IN FOG 
OBSCURED 
IN FOG LIGHT NW WINDS 

JUN 02-07 1700 HRS #1 FROM SMOKE CHART NORMAL LIGHT EASTERLY WINDS 

JUN 03-07 1000 HRS CLEAR NORMAL MODERATE EASTERLY WINDS 

JUN 03-07 1800 HRS CLEAR NORMAL MODERATE SE WINDS 

JUN 04-07 1000 HRS #1 FROM SMOKE CHART NORMAL MODERATE EASTERLY WINDS 

JUN 04-07 1700 HRS CLEAR NORMAL 
MODERATE TO STRONG SE 
WINDS 

JUN 05-07 0900 HRS OBSCURED IN FOG 
OBSCURED 
IN FOG STRONG SE WINDS 

JUN 05-07 1700 HRS OBSCURED IN FOG 
OBSCURED 
IN FOG 

MODERATE TO STRONG SSW 
WINDS 

JUN 06-07 1100 HRS OBSCURED IN FOG 
OBSCURED 
IN FOG 

MODERATE TO STRONG SSW 
WINDS 

JUN 06-07 1600 HRS OBSCURED IN FOG 
OBSCURED 
IN FOG 

MODERATE TO STRONG SSW 
WINDS 

JUN 07-07 1200 HRS #1 FROM SMOKE CHART NORMAL MODERATE WSW WINDS 

JUN 07-07 1700 HRS CLEAR NORMAL MODERATE WSW WINDS 

JUN 08-07 1100 HRS #1 FROM SMOKE CHART NORMAL 
LIGHT / MODERATE 
NORTHERLY WINDS 

JUN 08-07 1900 HRS #1 FROM SMOKE CHART NORMAL 
LIGHT / MODERATE 
NORTHERLY WINDS 

JUN 09-07 1100 HRS OBSCURED IN FOG 
OBSCURED 
IN FOG LIGHT EASTERLY WINDS 

JUN 09-07 1600 HRS CLEAR NORMAL LIGHT EASTERLY WINDS 

JUN 10-07 1000 HRS OBSCURED IN FOG 
OBSCURED 
IN FOG 

DENSE FOG MOD./ STRONG 
EASTERLY WINDS 

JUN 10-07 1600 HRS OBSCURED IN FOG 
OBSCURED 
IN FOG 

MOD / STRONG EASTERLY 
WINDS 

JUN 11-07 1100 HRS OBSCURED IN FOG 
OBSCURED 
IN FOG MODERATE SE WINDS 

JUN 11-07 1700 HRS OBSCURED IN FOG 
OBSCURED 
IN FOG MODERATE SE WINDS 

JUN 15-07 1200 HRS OBSCURED IN FOG 
OBSCURED 
IN FOG MODERATE SE WINDS 
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JUN 15-07 1600 HRS OBSCURED IN FOG 
OBSCURED 
IN FOG MODERATE SE WINDS 

JUN 16-07 1200 HRS OBSCURED IN FOG 
OBSCURED 
IN FOG MODERATE SE WINDS 

JUN 16-07 1600 HRS OBSCURED IN FOG 
OBSCURED 
IN FOG MODERATE SE WINDS 

JUN 17-07 1200 HRS OBSCURED IN FOG 
OBSCURED 
IN FOG MODERATE WSW WINDS 

JUN 17-07 1600 HRS OBSCURED IN FOG 
OBSCURED 
IN FOG MODERATE WSW WINDS 

JUN 18-07 1200 HRS OBSCURED IN FOG 
OBSCURED 
IN FOG MODERATE WSW WINDS 

JUN 18-07 1600 HRS OBSCURED IN FOG 
OBSCURED 
IN FOG MODERATE NW WINDS 

JUN 19-07 1200 HRS #1 FROM SMOKE CHART NORMAL MODERATE NW WINDS 

JUN 19-07 1600 HRS CLEAR NORMAL MODERATE NW WINDS 

JUN 20-07 1200 HRS #1 FROM SMOKE CHART NORMAL MODERATE NW WINDS 

JUN 20-07 1700 HRS #1 FROM SMOKE CHART NORMAL MODERATE NW WINDS 

JUN 21-07 1200 HRS PLANT SHUT IN   MODERATE SE WINDS 

JUN 21-07 1700 HRS PLANT SHUT IN   MODERATE SE WINDS 

JUN 22-07 1200 HRS OBSCURED IN FOG 
OBSCURED 
IN FOG MODERATE WSW WINDS 

JUN 22-07 1600 HRS OBSCURED IN FOG 
OBSCURED 
IN FOG MODERATE SW WINDS 

JUN 23-07 1200 HRS #1 FROM SMOKE CHART NORMAL MODERATE WSW WINDS 

JUN 23-07 1600 HRS #1 FROM SMOKE CHART NORMAL MODERATE SW WINDS 

JUN 24-07 1200 HRS #1 FROM SMOKE CHART NORMAL MODERATE WSW WINDS 

JUN 24-07 1600 HRS #1 FROM SMOKE CHART NORMAL MODERATE SW WINDS 

JUN 25-07 1200 HRS #1 FROM SMOKE CHART NORMAL MODERATE WSW WINDS 

JUN 25-07 1600 HRS #1 FROM SMOKE CHART NORMAL MODERATE SW WINDS 

JUN 26-07 1400 HRS CLEAR NORMAL MODERATE SW WINDS 

JUN 26-07 1700 HRS CLEAR NORMAL MODERATE SW WINDS 

JUN 27-07 1100 HRS OBSCURED IN FOG 
OBSCURED 
IN FOG MODERATE WNW WINDS 

JUN 27-07 1700 HRS CLEAR NORMAL 
MODERATE TO STRONG WNW 
WINDS 

JUN 28-07 1100 HRS OBSCURED IN FOG 
OBSCURED 
IN FOG 

MODERATE SOUTHERLY 
WINDS 

JUN 28-07 1700 HRS OBSCURED IN FOG 
OBSCURED 
IN FOG STRONG SSW WINDS 

JUN 29-07 1100 HRS FLARE IS NOT LIT NOT LIT MOODERATE WSW WINDS 

JUN 29-07 1700 HRS OBSCURED IN FOG 
OBSCURED 
IN FOG 

LIGHT TO MODERATE 
WESTERLY WINDS 

JUN 30-07 1100 HRS #1 FROM SMOKE CHART NORMAL MODERATE WSW WINDS 

JUN 30-07 1700 HRS  #2 FROM SMOKE CHART NORMAL MODERATE WSW WINDS 

 
DATE TIME PLUME COLOR SIZE COMMENTS 

JUL 01-07 1100 HRS CLEAR NORMAL LIGHT WSW WINDS 

JUL 01-07 1800 HRS CLEAR NORMAL LIGHT WSW WINDS 

JUL 02-07 1100 HRS CLEAR NORMAL LIGHT WESTERLY WINDS 

JUL 02-07 1800 HRS CLEAR NORMAL LIGHT WESTERLY WINDS 

JUL 03-07 1100 HRS OBSCURED IN FOG OBSCURED LIGHT SE WINDS 

JUL 03-07 1700 HRS NO1 FROM SMOKE CHART NORMAL LIGHT EASTERLY WINDS 

JUL 04-07 1100 HRS CLEAR NORMAL LIGHT SW WINDS 

JUL 04-07 1900 HRS CLEAR NORMAL MODERATE SW WINDS 

JUL 05-07 11OO HRS NO 1 FROM SMOKE CHART NORMAL 
MODERATE SOUTHERLY 
WINDS 

JUL 05-07 1800 HRS NO 1 FROM SMOKE CHART NORMAL 
MODERATE SOUTHERLY 
WINDS 
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JUL 06-07 1000 HRS CLEAR NORMAL STRONG SOUTHERLY WINDS 

JUL 06-07 1500 HRS CLEAR NORMAL STRONG SOUTH WEST WINDS 

JUL 07-07 1100 HRS FLARE EXTINGUISHED NO FLARE LOW VIS IN FOG 

JUL 07-07 1800 HRS FLARE EXTINGUISHED NO FLARE LOW VIS IN FOG 

JUL 08-07 1000 HRS FLARE EXTINGUISHED NO FLARE MODERATE WSW WINDS 

JUL 08-07 1600 HRS NO1 FROM SMOKE CHART NORMAL MODERATE SSW WINDS 

JUL 09-07 1100 HRS NO1 FROM SMOKE CHART NORMAL LIGHT NW WINDS 

JUL 09-07 1800 HRS NO1 FROM SMOKE CHART NORMAL LIGHT AIR, VARIABLE WIND 

JUL 11-07 1000 HRS NO1 FROM SMOKE CHART NORMAL LIGHT AIR, VARIABLE WIND 

JUL 11-07 1600 HRS NO1 FROM SMOKE CHART NORMAL LIGHT AIR, VARIABLE WIND 

JUL 12-07 1000 HRS OBSCURED IN FOG OBSCURED STRONG SOUTHERLY WINDS 

JUL 12-07 1800 HRS OBSCURED IN FOG OBSCURED STRONG SOUTH WEST WINDS 

JUL 13-07 0800 HRS OBSCURED IN FOG OBSCURED STRONG SOUTH WEST WINDS 

JUL 14-07 1000 HRS OBSCURED IN FOG OBSCURED LIGHT SW WINDS 

JUL 14-07 1700 HRS OBSCURED IN FOG OBSCURED LIGHT SW WINDS 

JUL 15-07 1000 HRS OBSCURED IN FOG OBSCURED LIGHT SW WINDS 

JUL 15-07 1700 HRS OBSCURED IN FOG OBSCURED LIGHT SW WINDS 

JUL 16-07 1000 HRS PLANT SHUT IN NO FLARE LIGHT SW WINDS 

JUL 16-07 1700 HRS PLANT SHUT IN NO FLARE LIGHT SW WINDS 

JUL 17-07 1000 HRS NO1 FROM SMOKE CHART NORMAL MODERATE SSW WINDS 

JUL 17-07 1700 HRS NO1 FROM SMOKE CHART NORMAL LIGHT NW WINDS 

JUL 18-07 1000 HRS NO1 FROM SMOKE CHART NORMAL MODERATE SSW WINDS 

JUL 18-07 1700 HRS NO1 FROM SMOKE CHART NORMAL STRONG SOUTH WEST WINDS 

JUL 19-07 1000 HRS OBSCURED IN FOG OBSCURED STRONG SOUTH WEST WINDS 

JUL 19-07 1700 HRS OBSCURED IN FOG OBSCURED STRONG SOUTH WEST WINDS 

JUL 20-07 1000 HRS NO1 FROM SMOKE CHART NORMAL MODERATE SSW WINDS 

JUL 20-07 1700 HRS NO1 FROM SMOKE CHART NORMAL LIGHT NW WINDS 

JUL 21-07 1000 HRS OBSCURED IN FOG OBSCURED STRONG SOUTH  WINDS 

JUL 21-07 1700 HRS OBSCURED IN FOG OBSCURED STRONG SOUTH  WINDS 

JUL 22-07 1000 HRS OBSCURED IN FOG OBSCURED STRONG SOUTH  WINDS 

JUL 22-07 1700 HRS OBSCURED IN FOG OBSCURED STRONG SOUTH  WINDS 

JUL 25-07 1500 HRS NO1 FROM SMOKE CHART NORMAL MODERATE SW WINDS 

JUL 25-07 1700 HRS NO1 FROM SMOKE CHART NORMAL MODERATE SW WINDS 

JUL 26-07 1100 HRS CLEAR NORMAL MODERATE SW WINDS 

JUL 26-07 1800 HRS NO 1 FROM SMOKE CHART NORMAL MODERATE WESTERLY WINDS 

JUL 27-07 1000 HRS CLEAR NORMAL LIGHT WESTERLY WINDS 

JUL 27-07 1900 HRS CLEAR NORMAL LIGHT SOUTH WEST WINDS 

JUL 28-07 1000 HRS OBSCURED IN FOG OBSCURED 
MODERATE SOUTH WEST 
WINDS 

JUL 28-07 1900 HRS OBSCURED IN FOG OBSCURED LIGHT SOUTH WEST WINDS 

JUL 29-07 1000 HRS OBSCURED IN FOG OBSCURED 
LIGHT SOUTH SOUTH WEST 
WINDS 

JUL 29-07 1600 HRS CLEAR NORMAL 
MODERATE SOUTH 
SOUTHWEST WINDS 

JUL 30-07 10000 HRS OBSCURED IN FOG OBSCURED MODERATE SW WINDS 

JUL 30-07 1600 HRS OBSCURED IN FOG OBSCURED MODERATE SW WINDS 

JUL 31-07 1000 HRS CLEAR NORMAL MODERATE SW WINDS 

JUL 31-07 1600 HRS CLEAR NORMAL MODERATE SW WINDS 
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DATE TIME PLUME COLOR SIZE COMMENTS 

AUG 01-07 1000 HRS OBSCURED IN FOG NORMAL 
LIGHT TO MODERATE NW 
WINDS 

AUG 01-07 1600 HRS NO 1 FROM SMOKE CHART NORMAL LIGHT NW WINDS 

AUG 02-07 1000 HRS OBSCURED IN FOG OBSCURED LIGHT NE WINDS, DENSE FOG 

AUG 02-07 1600 HRS CLEAR NORMAL LIGHT NE WINDS, DENSE FOG 

AUG 03-07 1000 HRS NO 2 FROM SMOKE CHART NORMAL LIGHT SOUTHERLY WIND 

AUG 03-07 1500 HRS NO 1 FROM SMOKE CHART NORMAL 
MODERATE SOUTHERLY 
WINDS 

AUG 04-07 1000 HRS CLEAR NORMAL 
MODERATE SOUTHERLY 
WINDS 

AUG 04-07 1600 HRS NO1 FROM SMOKE CHART NORMAL 
MODERATE SOUTHERLY 
WINDS 

AUG 05-07 1000 HRS CLEAR NORMAL LIGHT SOUTHWEST WINDS 

AUG 05-07 1600 HRS NO1 FROM SMOKE CHART NORMAL LIGHT SOUTHWEST WINDS 

AUG 06-07 1100 HRS NO1 FROM SMOKE CHART NORMAL LIGHT NORTHERLY WINDS 

AUG 06-07 1700 HRS NO1 FROM SMOKE CHART NORMAL 
VERY LIGHT NORTHEAST 
WINDS 

AUG 07-07 1100 HRS NO1 FROM SMOKE CHART NORMAL STRONG SOUTHERLY WINDS 

AUG 08-07 1000 HRS NO1 FROM SMOKE CHART NORMAL STRONG SOUTHERLY WINDS 
AUG 08-07 1600 HRS NO1 FROM SMOKE CHART NORMAL STRONG SOUTHERLY WINDS 

AUG 09-07 1000 HRS NO1 FROM SMOKE CHART NORMAL STRONG SE WINDS 

AUG 09-07 1600 HRS NO1 FROM SMOKE CHART NORMAL GALE FORCE NW WINDS 

AUG 10-07 1000 HRS NO1 FROM SMOKE CHART NORMAL 
MODERATE SOUTHERLY 
WINDS 

AUG 10-07 1600 HRS NO1 FROM SMOKE CHART NORMAL 
MODERATE SOUTHERLY 
WINDS 

AUG 11-07 1000 HRS NO1 FROM SMOKE CHART NORMAL 
MODERATE SOUTHERLY 
WINDS 

AUG 11-07 1600 HRS NO1 FROM SMOKE CHART NORMAL 
MODERATE SOUTHERLY 
WINDS 

AUG 12-07 1000 HRS NO1 FROM SMOKE CHART NORMAL 
MODERATE SOUTHERLY 
WINDS 

AUG 12-07 1600 HRS NO1 FROM SMOKE CHART NORMAL 
MODERATE SOUTHERLY 
WINDS 

AUG 13-07 1000 HRS NO1 FROM SMOKE CHART NORMAL 
MODERATE SOUTHERLY 
WINDS 

AUG 13-07 1600 HRS NO1 FROM SMOKE CHART NORMAL 
MODERATE SOUTHERLY 
WINDS 

AUG 14-07 1000 HRS NO1 FROM SMOKE CHART NORMAL 
MODERATE SOUTHERLY 
WINDS 

AUG 14-07 1600 HRS NO1 FROM SMOKE CHART NORMAL 
MODERATE SOUTHERLY 
WINDS 

AUG 15-07 1000 HRS NO1 FROM SMOKE CHART NORMAL 
MODERATE SOUTHERLY 
WINDS 

AUG 15-07 1600 HRS NO1 FROM SMOKE CHART NORMAL 
MODERATE SOUTHERLY 
WINDS 

AUG 16-07 1000 HRS CLEAR NORMAL 
MODERATE SOUTHERLY 
WINDS 

AUG 16-07 1600 HRS CLEAR NORMAL 
MODERATE SOUTHERLY 
WINDS 

AUG 17-07 1000 HRS CLEAR NORMAL MODERATE SW WINDS 

AUG 17-07 1600 HRS CLEAR NORMAL MODERATE SW WINDS 

AUG 18-07 1000 HRS CLEAR NORMAL MODERATE SW WINDS 

AUG 18-07 1600 HRS CLEAR NORMAL MODERATE SW WINDS 

AUG 19-07 1000 HRS CLEAR NORMAL MODERATE SW WINDS 

AUG 19-07 1600 HRS CLEAR NORMAL MODERATE SW WINDS 

AUG 20-07 1000 HRS CLEAR NORMAL MODERATE SW WINDS 

AUG 20-07 1600 HRS CLEAR NORMAL MODERATE SW WINDS 

AUG 21-07 1700 HRS NO1 FROM SMOKE CHART NORMAL LIGHT EASTERLY WINDS 
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AUG 21-07 1900 HRS NO1 FROM SMOKE CHART NORMAL LIGHT EASTERLY WINDS 

AUG 22-07 1100 HRS NO1 FROM SMOKE CHART NORMAL LIGHT SOUTHWEST WINDS 

AUG 22-07 1900 HRS NO 1 FROM SMOKE CHART NORMAL LIGHT NW WINDS 

AUG 23-07 1100 HRS NO1 FROM SMOKE CHART NORMAL LIGHT NORTHERLY WINDS 

AUG 23-07 1900 HRS NO2 FROM SMOKE CHART NORMAL LIGHT NE WINDS 

AUG 24-07 1200 HRS CLEAR NORMAL  
MODERATE SOUTHERLY 
WINDS 

AUG 24-07 1800 HRS CLEAR NORMAL 
MODERATE TO STRONG 
SOUTHERLY WINDS 

AUG 25-07 1200 HRS CLEAR NORMAL 
GALE FORCE SOUTHERLY 
WINDS 

AUG 25-07 1800 HRS OBSCURED IN FOG OBSCURED STRONG SOUTHWEST WINDS 

AUG 26-07 1200 HRS OBSCURED IN FOG OBSCURED LIGHT SOUTHWEST WINDS 

AUG 26-07 1800 HRS OBSCURED IN FOG OBSCURED LIGHT SOUTHWEST WINDS 

AUG 27-07 1100 HRS CLEAR NORMAL LIGHT NORTHWEST WINDS 

AUG 27-07 1800 HRS NO 1 FROM SMOKE CHART NORMAL 
MODERATE NORTHWEST 
WINDS 

AUG 28-07 1100 HRS NO 2 FROM SMOKE CHART NORMAL LIGHT VARIABLE WINDS 

AUG 28-07 1700 HRS NO 2 FROM SMOKE CHART NORMAL 
VERY LIGHT WINDS, SMOKE 
NEARLY VERTICAL 

 
 

DATE TIME PLUME COLOR SIZE COMMENTS 

SEP 05-07 1000 HRS CLEAR NORMAL 
MODERATE SOUTHERLY 
WINDS 

SEP 05-07 1700 HRS CLEAR NORMAL 
MODERATE SOUTHERLY 
WINDS 

SEP 06-07 1000 HRS CLEAR NORMAL MODERATE NW WINDS 

SEP 06-07 1700 HRS CLEAR NORMAL MODERATE NW WINDS 

SEP 07-07 1000 HRS CLEAR NORMAL MODERATE NW WINDS 

SEP 07-07 1700 HRS CLEAR NORMAL MODERATE NW WINDS 

SEP 08-07 1000 HRS OBSCURED IN FOG OBSCURED VERY LIGHT WINDS 

SEP 08-07 1000 HRS OBSCURED IN FOG OBSCURED VERY LIGHT WINDS 

SEP 09-07 1000 HRS CLEAR OBSCURED MODERATE N WINDS 

SEP 09-07 1700 HRS CLEAR OBSCURED MODERATE N WINDS 

SEP 10-07 1000 HRS CLEAR OBSCURED VERY LIGHT WINDS 

SEP 10-07 1700 HRS CLEAR OBSCURED VERY LIGHT WINDS 

SEP 11-07 1000 HRS CLEAR NORMAL STRONG SOUTHERLY WINDS 

SEP 11-07 1700 HRS CLEAR NORMAL STRONG SOUTHERLY WINDS 
SEP 21-07 1700 HRS NO 1 FROM SMOKE CHART NORMAL LIGHT EASTERLY WINDS 

SEP 21-07 2000 HRS CLEAR NORMAL LIGHT SOUTH EAST WINDS 

SEP 22-07 1000 HRS CLEAR NORMAL 
LIGHT TO MODERATE SE 
WINDS 

SEP 22-07 1900 HRS CLEAR NORMAL 
LIGHT TO MODERATE SE 
WINDS 

SEP 23-07 1000 HRS CLEAR NORMAL 
LIGHT TO MODERATE SE 
WINDS 

SEP 23-07 1700 HRS NO 1 FROM SMOKE CHART NORMAL 
LIGHT TO MODERATE SW 
WINDS 

SEP 24-07 1000 HRS CLEAR NORMAL 
MODERATE TO STRONG NW 
WINDS 

SEP 24-07 1900 HRS CLEAR NORMAL 
MODERATE TO STRONG NW 
WINDS 

SEP 25-07 1000 HRS CLEAR NORMAL MODERATE NW WINDS 

SEP 25-07 1500 HRS CLEAR NORMAL MODERATE NW WINDS 

SEP 26-07 1000 HRS CLEAR NORMAL STRONG WSW WINDS 

SEP 26-07 1100 HRS CLEAR NORMAL STRONG WSW WINDS 
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SEP 27-06 1000 HRS CLEAR NORMAL MODERATE WSW WINDS 

SEP 27-07 1700 HRS NO 1 FROM SMOKE CHART NORMAL LIGHT NE WINDS 

SEP 28-07 1000 HRS CLEAR  NORMAL MODERATE SOUTH WINDS 

SEP 28-07 1300 HRS CLEAR NORMAL STRONG SSE WINDS 

SEP 29-07 1000 HRS OBSCURED IN FOG OBSCURED LIGHT SW WINDS 

SEP 29-07 1700 HRS CLEAR NORMAL MODERATE NW WINDS 

SEP 30-07 1100 HRS  CLEAR NORMAL STRONG NW WINDS 

SEP 30-07 1700 HRS CLEAR NORMAL MODERATE NW WINDS 

 
DATE TIME PLUME COLOR SIZE COMMENTS 

OCT 01-07 1100 HRS CLEAR NORMAL LIGHT NW WINDS 
OCT 02-07 1200 HRS CLEAR NORMAL LIGHT W WINDS 
OCT 02-07 1600 HRS CLEAR NORMAL LIGHT W WINDS 
OCT 03-07 1200 HRS CLEAR NORMAL LIGHT W WINDS 
OCT 03-07 1600 HRS CLEAR NORMAL LIGHT W WINDS 
OCT 04-07 1200 HRS OBSCURED IN FOG OBSCURED SW WINDS 
OCT 04-07 1600 HRS OBSCURED IN FOG OBSCURED SW WINDS 
OCT 05-07 1200 HRS CLEAR NORMAL MODERATE W WINDS 
OCT 05-07 1600 HRS CLEAR NORMAL MODERATE W WINDS 
OCT 06-07 1200 HRS CLEAR NORMAL MODERATE W WINDS 
OCT 06-07 1600 HRS CLEAR NORMAL MODERATE W WINDS 
OCT 07-07 1200 HRS CLEAR NORMAL STRONG NW WINDS 
OCT 07-07 1600 HRS CLEAR NORMAL STRONG NW WINDS 
OCT 08-07 1200 HRS CLEAR NORMAL STRONG NW WINDS 
OCT 08-07 1600 HRS CLEAR NORMAL STRONG NW WINDS 
OCT 09-07 1200 HRS CLEAR NORMAL STRONG NW WINDS 
OCT 09-07 1600 HRS CLEAR NORMAL STRONG NW WINDS 
OCT 10-07 1200 HRS CLEAR NORMAL STRONG NW WINDS 
OCT 10-07 1600 HRS CLEAR NORMAL STRONG NW WINDS 
OCT 11-07 1200 HRS CLEAR NORMAL MODERATE W WINDS 
OCT 11-07 1600 HRS CLEAR NORMAL MODERATE W WINDS 
OCT 12-07 1200 HRS CLEAR NORMAL SE WINDS 
OCT 12-07 1600 HRS CLEAR NORMAL SE WINDS 
OCT 13-07 1200 HRS CLEAR NORMAL SW WINDS 
OCT 13-07 1600 HRS CLEAR NORMAL SW WINDS 
OCT 14-07 1200 HRS CLEAR NORMAL SW WINDS 
OCT 14-07 1600 HRS CLEAR NORMAL SW WINDS 
OCT 15-07 1200 HRS CLEAR NORMAL SW WINDS 
OCT 15-07 1600 HRS CLEAR NORMAL SW WINDS 
OCT 16-07 1200 HRS CLEAR NORMAL SW WINDS 
OCT 16-07 1600 HRS CLEAR NORMAL SW WINDS 

OCT 17-07 1200 HRS CLEAR NORMAL SW WINDS 

OCT 17-07 1600 HRS CLEAR NORMAL SW WINDS 

OCT 18-07 1200 HRS CLEAR NORMAL SW WINDS 

OCT 18-07 1600 HRS CLEAR NORMAL SW WINDS 

OCT 19-07 1200 HRS CLEAR NORMAL SW WINDS 

OCT 19-07 1600 HRS CLEAR NORMAL SW WINDS 

OCT 20-07 1200 HRS CLEAR NORMAL STRONG SSW WINDS 

OCT 20-07 1600 HRS CLEAR NORMAL STRONG SSW WINDS 

OCT 21-07 1200 HRS NO FLARE PLANT SHUT DOWN  

OCT 21-07 1600 HRS NO FLARE PLANT SHUT DOWN  

OCT 22-07 1200 HRS NO FLARE PLANT SHUT DOWN  

OCT 22-07 1600 HRS NO FLARE PLANT SHUT DOWN  

OCT 23-07 1200 HRS NO FLARE PLANT SHUT DOWN  
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OCT 23-07 1600 HRS NO FLARE PLANT SHUT DOWN  

OCT 24-07 1200 HRS NO FLARE PLANT SHUT DOWN  

OCT 24-07 1600 HRS NO FLARE PLANT SHUT DOWN  

OCT 25-07 1200 HRS NO FLARE PLANT SHUT DOWN  

OCT 25-07 1600 HRS NO FLARE PLANT SHUT DOWN  

OCT 26-07 1200 HRS NO FLARE PLANT SHUT DOWN  

OCT 26-07 1600 HRS NO FLARE PLANT SHUT DOWN  

OCT 27-07 1200 HRS NO FLARE PLANT SHUT DOWN  

OCT 27-07 1600 HRS NO FLARE PLANT SHUT DOWN  

OCT 28-07 1200 HRS CLEAR NORMAL STRONG NW WINDS 

OCT 28-07 1600 HRS CLEAR NORMAL STRONG NW WINDS 

OCT 29-07 1200 HRS CLEAR NORMAL STRONG NW WINDS 

OCT 29-07 1600 HRS CLEAR NORMAL STRONG NW WINDS 

OCT 30-07 1200 HRS CLEAR NORMAL STRONG NW WINDS 

OCT 30-07 1600 HRS CLEAR NORMAL STRONG NW WINDS 

OCT 31-07 1200 HRS CLEAR NORMAL STRONG NW WINDS 

OCT 31-07 1600 HRS CLEAR NORMAL STRONG NW WINDS 

 
 

DATE TIME PLUME COLOR SIZE COMMENTS 

NOV 01-07 1100 HRS CLEAR NORMAL LIGHT NW WINDS 
NOV 02-07 1200 HRS CLEAR NORMAL LIGHT W WINDS 
NOV 02-07 1600 HRS CLEAR NORMAL LIGHT W WINDS 
NOV 03-07 1200 HRS CLEAR NORMAL LIGHT W WINDS 
NOV 03-07 1600 HRS CLEAR NORMAL LIGHT W WINDS 
NOV 04-07 1200 HRS CLEAR OBSCURED SW GALES 
NOV 04-07 1600 HRS CLEAR OBSCURED SW GALES 
NOV 05-07 1200 HRS CLEAR NORMAL MODERATE NE WINDS 
NOV 05-07 1600 HRS CLEAR NORMAL MODERATE NE WINDS 
NOV 06-07 1200 HRS CLEAR NORMAL MODERATE NE WINDS 
NOV 06-07 1600 HRS CLEAR NORMAL MODERATE NE WINDS 
NOV 07-07 1200 HRS CLEAR NORMAL MODERATE NE WINDS 
NOV 07-07 1600 HRS CLEAR NORMAL  LIGHT N WINDS 
NOV 08-07 1200 HRS CLEAR NORMAL  LIGHT N WINDS 
NOV 08-07 1600 HRS CLEAR NORMAL  LIGHT N WINDS 
NOV 09-07 1200 HRS CLEAR NORMAL MODERATE N WINDS 
NOV 09-07 1600 HRS CLEAR NORMAL MODERATE N WINDS 
NOV 10-07 1200 HRS CLEAR NORMAL MODERATE NE WINDS 

NOV 10-07 1600 HRS CLEAR NORMAL 
MODERATE 2 STRONG NE 
WINDS 

NOV 11-07 1200 HRS CLEAR NORMAL MODERATE NE WINDS 

NOV 11-07 1600 HRS CLEAR NORMAL 
MODERATE 2 STRONG NE 
WINDS 

NOV 12-07 1200 HRS CLEAR NORMAL MODERATE NE WINDS 

NOV 12-07 1600 HRS CLEAR NORMAL 
MODERATE 2 STRONG NE 
WINDS 

NOV 13-07 1200 HRS CLEAR NORMAL  LIGHT N WINDS 
NOV 13-07 1600 HRS CLEAR NORMAL  LIGHT N WINDS 
NOV 14-07 1200 HRS CLEAR NORMAL MODERATE NE WINDS 

NOV 14-07 1600 HRS CLEAR NORMAL 
MODERATE 2 STRONG NE 
WINDS 

NOV 15-07 1200 HRS CLEAR NORMAL  LIGHT W WINDS 
NOV 15-07 1600 HRS CLEAR NORMAL  LIGHT W WINDS 
NOV 16-07 1200 HRS CLEAR NORMAL MODERATE NE WINDS 

NOV 16-07 1600 HRS CLEAR NORMAL 
MODERATE 2 STRONG NE 
WINDS 
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NOV 16-07 1200 HRS CLEAR NORMAL MODERATE NE WINDS 

NOV 17-07 1600 HRS CLEAR NORMAL 
MODERATE 2 STRONG NE 
WINDS 

NOV 18-07 1200 HRS CLEAR NORMAL  LIGHT W WINDS 

NOV 18-07 1600 HRS CLEAR NORMAL  LIGHT W WINDS 

NOV 19-07 1200 HRS CLEAR NORMAL MODERATE NE WINDS 

NOV 19-07 1600 HRS CLEAR NORMAL MODERATE NE WINDS 

NOV 20-07 1200 HRS CLEAR NORMAL MODERATE NE WINDS 

NOV 20-07 1600 HRS CLEAR NORMAL MODERATE NE WINDS 

NOV 21-07 1200 HRS CLEAR NORMAL  LIGHT W WINDS 

NOV 22-07 1600 HRS CLEAR NORMAL  LIGHT W WINDS 

NOV 23-07 1200 HRS CLEAR NORMAL  LIGHT W WINDS 

NOV 23-07 1600 HRS CLEAR NORMAL  STRONG S WINDS 

NOV 24-07 1200 HRS CLEAR NORMAL MODERATE N WINDS 

NOV 24-07 1600 HRS CLEAR NORMAL MODERATE N WINDS 

NOV 25-07 1200 HRS CLEAR NORMAL  STRONG S WINDS 

NOV 25-07 1600 HRS CLEAR NORMAL  STRONG S WINDS 

NOV 26-07 1200 HRS CLEAR NORMAL 
MODERATE 2 STRONG NE 
WINDS 

NOV 26-07 1600 HRS CLEAR NORMAL 
MODERATE 2 STRONG NE 
WINDS 

NOV 27-07 1200 HRS CLEAR OBSCURED GALE FORCE S WINDS 

NOV 27-07 1600 HRS CLEAR OBSCURED GALE FORCE S WINDS 

NOV 28-07 1200 HRS CLEAR OBSCURED GALE FORCE NW WINDS 

NOV 28-07 1600 HRS CLEAR OBSCURED GALE FORCENW WINDS 

NOV 29-07 1200 HRS CLEAR NORMAL STRONG SSE WINDS 

NOV 29-07 1600 HRS CLEAR NORMAL STRONG SSE WINDS 

NOV 30-07 1200 HRS   PLANT SHUT IN 

NOV 30-07 1600 HRS   PLANT SHUT IN 

 
 

DATE TIME PLUME COLOR SIZE COMMENTS 

DEC 01-07 1200 HRS   PLANT SHUT IN 
DEC 01-07 1600 HRS   PLANT SHUT IN 

DEC 02-07 1200 HRS   PLANT SHUT IN 
DEC 02-07 1600 HRS   PLANT SHUT IN 

DEC 03-07 1200 HRS   PLANT SHUT IN 
DEC 03-07 1600 HRS   PLANT SHUT IN 
DEC 04-07 1200 HRS   PLANT SHUT IN 
DEC 04-07 1600 HRS   PLANT SHUT IN 
DEC 05-07 1200 HRS CLEAR NORMAL MODERATE WNW WINDS 
DEC 05-07 1600 HRS CLEAR NORMAL MODERATE W WINDS 
DEC 06-07 1200 HRS CLEAR NORMAL MODERATE WNW WINDS 
DEC 06-07 1600 HRS CLEAR NORMAL MODERATE WNW WINDS 

DEC 07-07 1200 HRS CLEAR NORMAL 
MODERATE 2 STRONG WNW 
WINDS 

DEC 07-07 1600 HRS CLEAR NORMAL 
MODERATE 2 STRONG WNW 
WINDS 

DEC 08-07 1200 HRS CLEAR NORMAL 
MODERATE 2 STRONG SSW 
WINDS 

DEC 08-07 1600 HRS CLEAR NORMAL 
MODERATE 2 STRONG SSW 
WINDS 

DEC 09-07 1200 HRS CLEAR NORMAL MODERATE NW WINDS 
DEC 09-07 1600 HRS CLEAR NORMAL MODERATE NW WINDS 
DEC 10-07 1200 HRS CLEAR NORMAL LIGHT WNW WINDS 
DEC 10-07 1600 HRS CLEAR NORMAL LIGHT WNW WINDS 
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DEC 11-07 1200 HRS CLEAR NORMAL LIGHT WNW WINDS 
DEC 11-07 1600 HRS CLEAR NORMAL LIGHT WNW WINDS 
DEC 12-07 1200 HRS CLEAR NORMAL LIGHT S WINDS 

DEC 12-07 1600 HRS CLEAR NORMAL 
MODERATE 2 STRONG W 
WINDS 

DEC 13-07 1200 HRS CLEAR NORMAL 
MODERATE 2 STRONG W 
WINDS 

DEC 13-07 1600 HRS CLEAR NORMAL MODERATE NW WINDS 
DEC 14-07 1200 HRS CLEAR NORMAL LIGHT NW WINDS 
DEC 14-07 1600 HRS CLEAR NORMAL LIGHT NW WINDS 

DEC 14-07 1200 HRS CLEAR NORMAL 
MODERATE 2 STRONG NW 
WINDS 

DEC 14-07 1600 HRS CLEAR NORMAL 
MODERATE 2 STRONG NW 
WINDS 

DEC 15-07 1200 HRS CLEAR NORMAL 
MODERATE 2 STRONG NW 
WINDS 

DEC 15-07 1600 HRS CLEAR NORMAL 
MODERATE 2 STRONG NW 
WINDS 

DEC 16-07 1200 HRS CLEAR NORMAL LIGHT NNW WINDS 
DEC 16-07 1600 HRS CLEAR NORMAL LIGHT E WINDS 
DEC 18-07 1200 HRS CLEAR NORMAL LIGHT NNW WINDS 
DEC 18-07 1600 HRS CLEAR NORMAL LIGHT E WINDS 
DEC 19-07 1200 HRS CLEAR NORMAL LIGHT NNW WINDS 
DEC 19-07 1600 HRS CLEAR NORMAL LIGHT E WINDS 
DEC 20-07 1200 HRS CLEAR NORMAL LIGHT NNW WINDS 
DEC 20-07 1600 HRS CLEAR NORMAL LIGHT E WINDS 
DEC 21-07 1200 HRS CLEAR NORMAL LIGHT NNW WINDS 
DEC 21-07 1600 HRS CLEAR NORMAL LIGHT E WINDS 
DEC 22-07 1200 HRS CLEAR NORMAL LIGHT NNW WINDS 
DEC 22-07 1600 HRS CLEAR NORMAL LIGHT E WINDS 
DEC 23-07 1200 HRS CLEAR NORMAL LIGHT NNW WINDS 
DEC 23-07 1600 HRS CLEAR NORMAL LIGHT E WINDS 
DEC 24-07 1200 HRS CLEAR NORMAL STRONG SW WINDS 
DEC 24-07 1600 HRS CLEAR NORMAL  STRONG SW WINDS 
DEC 25-07 1200 HRS CLEAR NORMAL LIGHT W WINDS 
DEC 25-07 1600 HRS CLEAR NORMAL LIGHT W WINDS 
DEC 26-07 1200 HRS CLEAR NORMAL LIGHT NNW WINDS 
DEC 26-07 1600 HRS CLEAR NORMAL LIGHT NW WINDS 
DEC 27-07 1200 HRS CLEAR NORMAL STRONG E WINDS 
DEC 27-07 1600 HRS CLEAR NORMAL STRONG E WINDS 

DEC 28-07 1200 HRS CLEAR NORMAL MODERATE NW WINDS 

DEC 28-07 1600 HRS CLEAR NORMAL MODERATE NW WINDS 

DEC 29-07 1200 HRS NO1 FROM CHART NORMAL LIGHT NW WINDS 

DEC 29-07 1700 HRS CLEAR NORMAL LIFGT SW WINDS 

DEC 30-07 1200 HRS CLEAR NORMAL STRONG WESTERLY WINDS 

DEC 30-07 1700 HRS CLEAR NORMAL  
MOD. TO STRONG WESTERLY 
WINDS 

DEC 31-07 1200 HRS NO1 FROM CHART NORMAL 
VIS. REDUCED IN SNOW 
SHOWERS 
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Attachment 3-3  NSDEL Smoke Chart 
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4.0 SEABIRD MONITORING  
 
 

Photo:  Sable Island Green Horse Society 
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4.1 BACKGROUND 
 
Seabird monitoring observations have been made on a relatively continuous basis at the 
Thebaud production (gas) platform since 1999 by independent observers supplied by Offshore 
Oil and Gas Observer Group Ltd. (OGOP).  The OGOP received periodic training in seabird 
identification from various experts including CWS biologists.  CWS has considered that these 
observations provided a general appreciation of seabird/platform interactions but were unable to 
be used to fully assess the relative distribution of seabirds around the platform since the 
observations were restricted to a single location and therefore limited field of view.  In 2005 and 
2006, as an alternative to earlier observations at a single location (i.e., a platform) by OGOP 
observers, a transect gradient approach was adopted involving systematic observations of 
seabirds by CWS biologists along supply vessel transits to and from offshore platforms which 
offered the possibility of detecting changes in density of seabirds in relation to distance from 
SOEP offshore manned and unmanned gas platforms off Nova Scotia. The latter approach was 
continued in 2007 but was supplemented for purposes of comparison with observations taken in 
other areas of the Scotian Shelf (i.e., not along regular supply vessel tracks to and from SOEP 
platforms) by CWS observers aboard ‘vessels-of-opportunity’ as part a multi-year monitoring 
program to document the distribution and abundance of seabirds in offshore areas of Atlantic 
Canada. This program receives support from the Environmental Studies Research Fund, a fund 
administered by the National Energy Board with funding from offshore oil and gas operators. 
 
Apart from birds observed during systematic surveys, there were two bird encounter events 
reported in the Sable Island Bank area at roughly the same time. On October 10, an ExxonMobil 
crew found several dead birds on the Thebaud platform. The species ranged from goldfinches 
and other passerines to Leach's storm-petrels. On October 7, CWS biologist Carina Gjerdrum 
reported that several dozen warblers arrived on a DFO research vessel and that she counted 30 
dead immature Blackpoll Warblers.   
 
It should be noted that ExxonMobil Canada Properties did apply for a “Migratory Bird Damage 
Permit” to scare and kill Great Black-back Gulls and Herring Gulls on the unmanned Alma 
platform. The gulls were creating a serious health hazard and posed extremely high risk for a 
possible bird strike during helicopter operations. 
. 
4.2 GOAL 
 
• Determine the extent of attraction of seabirds to SOEP manned and unmanned offshore gas 

platforms. 
• Document the distribution and density of seabirds around the SOEP production area. 
 
4.3 OBJECTIVES 
 
Compare seabird observational data along platform and ‘reference’ transects on Sable Island 
Bank. 
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4.4 2007 SAMPLING 
 
Reporting Organization:  Hurley Environment Ltd. in association with CWS 
 

Collection Date(s): Sept. 29,30, Oct. 5-18. 
Platform: Sept. 26,27: Ryan Leet 

Oct. 23-24; Oct. 26- 28: Panuke Sea 
Sept 29-30; Oct. 5-18 CCG Hudson 

Type of Sample:: Visual observations of seabirds in accordance with Canadian 
Wildlife Service Protocol [1]. 

Test Sample 
Locations: 

A total of 125 surveys @ 5-10-min (52 on PS; 73 on RL) were 
conducted on the two supply vessels  (i.e., Panuke Sea & 
Ryan Leet) while in transit to/from the shorebase in 
Dartmouth or between SOEP offshore platforms (Thebaud, 
Venture, South Venture, and North Triumph) [Note: No 
transects were made to/from the Alma platform]. 

Reference Sample 
Locations: 

A total of 401 surveys @ 5 to 10-min  were conducted along 
transects carried out on board the Canadian Coast Guard 
vessel (CCG) Hudson whilst steaming at random locations on 
or near  the Scotian Shelf. 

Sample Preparation: CWS data sheets then archived in Microsoft Access 
Database 

Equipment:  Binoculars  
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Sampling QA/QC:  Observations were made by Canadian Wildlife Service 
seabird biologist and seabird observers contracted by CWS, 
following a standardized protocol [1] which is summarized 
below.  

 
Surveys are conducted while looking forward from the bridge, 
scanning ahead to a 90° angle from either the port or 
starboard side, limiting observations to a transect band 300m 
wide from the side of the platform.  A series of ten-minute 
observation surveys are conducted, regardless if birds are 
present or not, with an attempt to ensure consistent coverage 
throughout the day.  Observations are not conducted when 
visibility is poor (i.e., when the entire width of the 300m 
transect is not visible due to rain or fog).   

 
The transect is scanned continuously by eye, to count and 
identify birds present in air or on water.  Binoculars are used 
to confirm the species identification, and other details, such 
as age, moult, carrying fish, etc.  Observed birds on the sea 
surface are continuously recorded throughout the ten-minute 
period, and their distance from the platform is estimated.   
 
Flying birds are not recorded continuously throughout the 10-
minute period, as this would overestimate bird density.  
Instead, flying birds are recorded using instantaneous counts, 
or “snapshots”, at regular intervals throughout the 
observation period.  The number of snapshots conducted 
depends on the speed of the platform. 

 
 
 
4.5 PARAMETERS ANALYZED 
 

Parameters Analysis Method 
Abundance 
and 
Distribution of 
Seabirds 

- Data collected by the observer during the trips were entered 
into an MS ACCESS database designed by the CWS.   

- The analysis was focused on the six most frequently observed 
species on platform and reference transects (Tables 4-1 and 4-
2 respectively).  

- The density (birds/km2) of each of these species was plotted 
separately as shown in Figs.4-1 – 4-6 incl. 

 
4.6 RESULTS 
 
The Greater Shearwater was by far the most commonly sighted species on supply vessel and 
reference transects (Tables 4-1 & 4-2).  Other frequently observed species were the Northern 
Gannet, Black-legged Kittiwake, Herring Gull, Northern Fulmar, and Great Black-backed Gull 
and Leach’s Storm Petrel. 
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Greater Shearwaters were widely abundant in surveyed areas on the Scotian Shelf including 
most SOEP platform locations (Fig. 4-1).  Of the other five (5) frequently sighted species 
(Tables 4-2 to 4-6 incl.), the Northern Gannet (Fig 4-2) and Black-legged Kittiwake (Fig. 4-3) 
were most common over the Scotian Shelf in marine areas on the western end of Sable Island. 
With reference to the SOEP, these two species were frequently sighted in the vicinity of the 
Thebaud platform (which is located off the southwestern end of Sable Island) but not other 
platforms. 
 
4.7   SUMMARY AND CONCLUSIONS 
 
• The Greater Shearwater was by far the most widely and commonly sighted species on 

reference and supply vessel transects.  This species spends the austral winter in Atlantic 
Canada and are migrate in the fall to breeding grounds in the southern hemisphere.  Greater 
Shearwaters are often observed following vessels at sea, in the hope of scavenging any 
food scraps discharged from the ship.   

 
• Other frequently observed species were the Northern Gannet, Black-legged Kittiwake, 

Herring Gull, Northern Fulmar, and Great Black-backed Gull.  These species are known to 
actively participate in ship following – taking advantage of the artificial upwelling created by 
a vessel’s wake and residual effect of the disturbance of the sea surface.  

 
• The observer data indicated that the Northern Gannet and Black-legged Kittiwake were 

most common over the Scotian Shelf in marine areas on the western end of Sable Island 
during September/October, 2007. The Thebaud platform is located within this area. 

 
• If the SOEP platforms provide additional foraging, refuge or attraction due to lights, seabird 

densities should be noticeably higher in the immediate vicinity of the platforms. Based on 
the limited seasonal dataset collected in 2007, there is insufficient information to state 
conclusively whether the SOEP platforms attract seabirds based on analysis of transect 
data.  Interpretation of seabird observation data in the vicinity of the SOEP platforms is 
complicated by the nearby presence of Sable Island, which supports colonies of many bird 
species.  . 

 
• While there were no seabird transect surveys carried out in the vicinity of the Alma platform, 

this unmanned platform has recently attracted enough Black-back Gulls and Herring Gulls 
to create a high risk of bird strike during helicopter operations. Gulls (or other bird species) 
are not a safety issue at other unmanned SOEP platforms.  

 
• Reports from the UPEI Veterinary College indicate that injured birds encountered on the 

Thebaud platform (October 10) and on a DFO research vessel (October 7) died of trauma 
(Attachments 4-2, 4-3, 4-4). CWS has suggested that the trauma of these predominantly 
land-based birds was likely caused by collisions with superstructures after the birds were 
disoriented by the artificial lights on the structures. It is unclear if the birds were seeking 
refuge during their natural migration or after being blown off course.  

 
4.8 REFERENCES 
 

[1] Environment Canada, July 2006.  Standardized Protocols for Pelagic Seabird Surveys 
from Moving and Stationary Platforms, Version 1.2.  Canadian Wildlife Service, 
Environment Canada – Atlantic Region, Dartmouth, Nova Scotia. 
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Table 4-1 Numbers of seabirds observed during supply vessel surveys 

 
 

Common Name Number observed % of Total Observed 
Greater Shearwater 556 61% 
Northern Gannet 144 16% 
Black-legged Kittiwake 60 7% 
Herring Gull 51 6% 
Northern Fulmar 27 3% 
Great Black-backed Gull 26 3% 
Leach's Storm-Petrel 11 1% 
Sooty Shearwater 10 1% 
Atlantic Puffin 6 1% 
Manx Shearwater 3 0% 
Pomarine Jaeger 2 0% 
Parasitic Jaeger 1 0% 
Common Murre 1 0% 
Wilson's Storm-Petrel 1 0% 
Red Phalarope 1 0% 
Great Skua, Bonxie 1 0% 
Unknown Gull 1 0% 
Common Tern 1 0% 
Black Guillemot 1 0% 
Manx Shearwater 1 0% 
   
TOTAL 905   
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Table 4-2 Numbers of seabirds observed during reference surveys  

  
Common Name Number observed % of Total Observed 

Greater Shearwater 1629 73 
Northern Fulmar 145 6 
Herring Gull 88 4 
Greater Black-backed Gull 64 3 
Great Black-backed Gull 64 3 
Northern Gannet 55 2 
Black-legged Kittiwake 41 2 
Leach's Storm-Petrel  27 1 
Atlantic Puffin 24 1 
Dovekie, Little Auk 22 1 
Unknown Gull 18 1 
Pomarine Jaeger 13 1 
Coreys Shearwater 13 1 
Sooty Shearwater 12 1 
Unspecified Storm Petrel 12 1 
Common Murre 3 0 
Wilson's Storm-Petrel 1 0 
Red Phalarope 1 0 
Laughing Gull 1 0 
   
TOTAL 2233   
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Figure 4-1  Observed density of Greater Shearwater 
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Figure 4-2  Observed density of Northern Gannet 
 

 



2007 Annual Report – SOEP Offshore Environmental Effects Monitoring Program 
Section 4 – Seabird Monitoring 
 

Page 4-11 

Figure 4-3 Observed density of Black-legged Kittiwake 
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Figure 4-4 Observed density of Herring Gull 
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Figure 4-5 Observed density of Northern Fulmar 

 

 

Northern Fulmar 
density (bltdslkm') 

0 .. ' • • 
0 .. ,. • • 
0 ... :o • • 0 , .. ~ • • 0 . ., • • 



2007 Annual Report – SOEP Offshore Environmental Effects Monitoring Program 
Section 4 – Seabird Monitoring 
 

Page 4-14 

Figure 4-6 Observed density of Greater Black-Backed Gull 
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Attachment 4-1  List of species code for seabirds seen within the Atlantic Waters of 

Canada’s Exclusive Economic Zone (EEZ). 
 
Common name Latin name 
 
COMMON, REGULAR OR FREQUENTLY SEEN SPECIES 
Atlantic puffin Fratercula arctica 
Black Scoter Melanitta nigra 
Black-legged Kittiwake Rissa tridactyla 
Common Eider Somateria mollissima 
Common Murre Uria aalge 
Double-crested Cormorant Phalacrocorax auritus 
Dovekie Alle alle 
Great Black-backed Gull Larus marinus 
Glaucous Gull Larus hyperboreus 
Great Cormorant Phalacrocorax carbo 
Greater Shearwater Puffinus gravis 
Great Skua Stercorarius skua 
Herring Gull Larus argentatus 
Iceland Gull Larus glaucoides  
Leach‘s Storm-Petrel Oceanodroma leucorhoa 
Long-tailed Jaeger Stercorarius longicaudis 
Manx Shearwater Puffinus puffinus 
Northern Fulmar Fulmarus glacialis 
Northern Gannet Morus bassanus 
Parasitic Jaeger Stercorarius parasiticus 
Pomarine Jaeger Stercorarius pomarinus 
Razorbill Alca torda 
Red-breasted Merganzer Mergus serrator 
Sooty Shearwater Puffinus griseus 
Surf Scoter Melanitta perspicillata 
Thick-billed Murre Uria lomvia 
White-winged Scoter Melanitta fusca 
Wilson’s Storm-Petrel Oceanites oceanicus 
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INFREQUENTLY OR RARELY SEEN BIRDS 
Audubon’s Shearwater Puffinus lherminieri 
Black-headed Gull Larus ribindus 
Black Guillemot Cepphus grille 
Black Scoter Melanitta nigra 
Common Tern Sterna hirundo 
Cory’s Shearwater Calonectus diomedea 
Great Cormorant Phalacrocorax carbo 
Harlequin Duck Histrionicus histrionicus 
Ivory Gull Pagophila eburnea 
Lesser Black-backed Gull Larus fuscus 
King Eider 
Long-tailed Duck 

Somateria mollissima 
Clangula hyemalis 

Red Phalarope 
Red-necked Phalarope 

Phalaropus fulicaria 
Phalaropus lobatus 

Ring-billed Gull Larus delawarensis 
South Polar Skua Catharacta maccormicki 
 
 

Attachment 4-2 Correspondence between CWS and ExxonMobil related to October, 
2007 Bird Encounter Events – Email from Andrew Boyne (CWS) to Doug Bliss (CWS) 

Oct. 23/07. 
 
“Doug; 
This note is just to let you know where things stand with respect to the fall-out and 
subsequent death of passerines and seabirds on Thebaud platform off Sable Island. On 
October 10, an ExxonMobil crew found 77 carcasses. They put most overboard but sent 21 
to shore which subsequently were sent to the NS Museum. We have not speciated the all 
the carcasses yet, mainly because we do not have a lab here and many of the birds were in 
rough shape, having been scavenged, presumeably by gulls, but the species range from 
goldfinches and other passerines to Leach's strom-petrels. ExxonMobil has sent 8 more 
birds to shore. We are now in possession of all of the carcasses, including those sent to the 
NS Museum and plan to ship them to AVC on Thursday for autopsies. 
 
 
We suspected this was a migration fall-out presumable caused by unfavourable winds 
pushing birds offshore and then being attracted to the lights on the rig. However, on October 
7 on the DFO research cruise that Carina was on they had several dozen warblers arrive on 
the ship which was on the Scotian Shelf. Carina counted 30 dead immature Blackpoll 
Warblers and she has collected 5 which will also be sent to AVC. 
 
 
The interesting points are 1) Carina felt the birds she collected where in very good body 
condition with lost of fat on their breasts and 2) the weather would not suggest that high 
winds or any fronts would have pushed birds offshore. Presumeably something else moved 
them offshore or that this is a natural migration corridor. Being migration season one would 
expect tired birds looking for a safe haven but you'd expect that these events would be more 
regular during migration considering the number of vessels and platforms on the Scotian 
Shelf. 
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Zoe Lucas was not on Sable during this period to shed any light on whether Sable Island 
received a similar influx of migrants. 
 
 
We are unable to ship the birds to AVC until Thursday because they are stored in 
environmental emergencies' freezer which is in a secure room and they are all at the REET 
meetings until Thursday. The lack of freezer space at Queen Square is a major problem. 
With Jon Stone's space cleaned out we now have space for a freezer. I know budgets are 
tight but we can purchase a small chest freezer for under $500 dollars. Can you please 
advise whether this is something we may be able to pursue? 
 
 
Thanks, Andrew” 
 
 

Attachment 4-3 Correspondence between CWS and ExxonMobil related to October, 
2007 Bird Encounter Events – Letter to Andrew Boyne (CWS)  from Greg MacDonald 

(EMC) Nov. 26/07. 
 
 

“Thank you for meeting with representatives of ExxonMobil Canada and the CNSOPB on 
November 9th, 2007 to discuss the October 2007 bird encounter events on the Thebaud 
platform.  This meeting helped clarify roles and responsibilities as well as expectations, in 
the event of any future incidents. 
 
As discussed at our meeting, there were similar observations of birds encountered on a 
DFO research vessel operating on the Scotian Shelf during the early October timeframe.   
The preliminary reports from the UPEI Veterinary College indicate that the birds collected on 
the Thebaud platform and the DFO research vessel died of trauma.  As suggested by you 
and Carina Gjerdrum, this trauma was likely caused by collisions with the superstructures 
after the birds were disoriented by the artificial lights on the structures. 
 
We look forward to receiving the final results of the analysis that UPEI conducted on the 
collected birds and the development of the bird collection protocol by CWS for use in the 
offshore.  

 
We look forward to continuing our cooperation with CWS and the CNSOPB.  
Kind regards, 
 
 
 
J. Gregory MacDonald” 
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Attachment 4-4 Report from Atlantic Veterinary College - 2007 Bird Encounter Events 
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SPECIMEN INFORMATION AND HISTORY 

A total of 33 btdt of various speciei were siJbml!tecf for necropsy 'o the CCWHC 
AtlanUc aft., bel~ found on a Nova: Seo!lan otr.hore platfonn. tl1e Theba".Jd 
<~fang platfo<m (lot 43-90502 deg. 100 o00.24209 dog~ Almosl 100 birds had 
been found on l'llt p&atlonn In the ~or a "MM!!ek. The birds sutmit.ed were 

.-..ed -""' 111" onclll'le zc"' or October, 2007. Tht -­
incided teech•t SIOrm P9ttel. Blac:kpol Warblet, ~ Sparrow, 
YeDQW-f\lmPid Wlft)let, Common Ye~. Ametfcltl Rec:J.suut. 
As per submMtt: Th• aamples In the clear bags t1ed togtihtr ~r• $erlt to 
the N.S. mu&etlm of natural history first and then tmns~trtel to O.VS, 
Oartmoultl. They were QOIIected 0t1 <Xtober 111h. 
The bitds In the ga1bage (black) bags aoo !he red baos vltr.a ~19C1od on the 
121h of October, ond on the 151~ and 22"4

• 

ll\lere!Jill'lgly, an obtoi'VGr out on a OFO research CI'9W repOrted a die-off of 
up'llam of 60 warbltrt on the gtr. of October, whk;h was tho ctay before 1he b!rds 
were fi'*-1 found on th• Thebaud ~tform. The obHrver fell thlt th& birds were in 
good physlc.l)l condition. Some of tnese birds were eilo exarnlrwd by CC\'IJHC 
Allonlie (CCWHC INC*)90000841 , AVC# A29063-01). n-.y were in good body 
condlloO.,., likely alod ar traumalic loolOnS. 

DIAGNOSIS AND IIITERPRETATION 

Oiagnosa.: 
Traum. • .c:u1e. llktlfy due to cohisicn 

Interpretation and conclusions: 
The m~lont)o of lhe birds examined v.'Etre In excellent 10 good body COildition, with 
only a rew lhln onel ln l.he mil{, Tile of\@s In good body oondltlon wovld have 
probably comr>161od the autumn miQf'$tion £ucceutlllly. 
Approxtmatoty 30..40% had definitive t vldence of trevma. tuch as bleeding in 
muscle or body cavities (herrorrt\3Qes), tissue !eating or bone brealo:ing 
{ffacturu). Molt blrd:t had at lust some suggastbn of trMJm•. although 
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when theyW'IfO found dead on tM offShOre platform. Most 1Qno-dl$1a.nce 
migr..,.., ·~--fly•tl'i!ohC 11\eyrnoyii0\101-«Iand 
N1r etOUtld N"WtM to rest end iorage. Wt-.en ~.no owr whr or UflS>ihlb!e - · _,.., nonnaly-...., day mayfly-.-(()( lo<1gef 
periods. For aumc>io. 8-Wart>lero ~· owdond In 19'ing. I>UiaUI...., 
migrant$ nvtt nonstop over open ocean from ~n.aswn Canada and 
tne nonhentom Ut'11ted StatH to the-ir winteri"G g«~unds in northern 
South America 

Mass mortality eventt In migrating birds a,.. v;ell documenttd Tho.s. toituauons 
heve been a uodotod with multiple causes, 1)\..11, del!pllt tho PlfCipitating 
e-11ology. J.r.f.W:a11 the pi'O~Imate cause ol death Itt n'lli"Y lflatances. As you afe 
llk&ty aware, IIDhtld a1ructores (l .. e., tan buildlngs, llghthOu:sn iJnd radio towers 
and maS'lJ} are ftla!ed to t:hi:s tY1)e of oasuslty, Mpocl•lly In ne;~~n::tlo-neoptroplcal 
migrant> that fly ll nlghl (blaoi;:>OII war1llers ... inciuded In this g100pt Tire light 
d!SOIIe1tos lila birds rwJilirog II\ colision. AI< cu...,.. """"P to obse to u.e 
gmundfoc::an aurfaot can miJI in the bWds bei~ eli;)Oitd to tal s.trudlse:s that 

!hey"'"** not """""'Y ... "'--·-¥ng .. nlglle<­
ThereWH o --ol~ btd mortaotyono ~ni-
(CCWHC JNC IIIJ00000841)thedaybeforo--ware -on the 
ptalfofm, ThOoel>r<!s ol!<> had -•m:e of""""'- ond had baen seer1 lljing 
a:roond alight on en. coa.stgu;ard vessel on lhe !'light I)IICM' ~ theit dealt!. TNs 
suppons tneldea of dlsorientaOon due to fightod ~ruetui'Q on the vessel and on 
the platform. Why does this not happen every yeat? For U\is to happen. the air 
cumnti n•nnlng touth would ha\!e to include illlhtlt palh the platform and 
vessel, ' " d belOw onough to allow con1ac-l wltl\ the bulldlnps, as they tend to tty 
so high up under normal clrwmswnces U'lal no con1ClCI '/Mh butldlngs Is possible . 
This lsllkety to bt •n .xoeptbn this yecar, ;n similat epitod" haw not been 
recordad on U\1 TMbaud platform in tlw p*S1 Advef'1t ""*•ther can alSO 
fac:lllato collisions with tal buidings We consorted the EnWonmeot Canada and 
Soble tsland -thor rapo<1$ fo< the ., •• close to tho plol'omt. Nollting 
&lgnificant was-be!wMn OCIOl>e< 7-22. all!IOUOh on tile T".tt>e wind 

-1ht-(-~ V..a.Jity-goocland-.W3$5ghl 
lain dUring tNt period of tme. Yhtether this had any lmPKI on the route th& 
blrds toot. on thOM days remains ~ln. 

To nMl out en Wtctlous caU:Sc of death, hi-s.tobgy (miCroscopy) and bacteriolOgy 
tests were performed on some of tNl bird$ eY.ilmlned. Saeter\ology w» negati'1e 
for any sfgnltlclnt beOltti•l Qt"ganism capa'blte of eausl.ng dltt•tt ;~f"'d 
mlcro$00pic:elty tM~ ""' no evidene. of b301erieJ ttslons II" J~ny of the 
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ce.., •~ c>f death. Narnety, there till» a blackpoll \Wth filatlasi$ in the blood, and a whi1e­
throated aparrow with S3fOOC)'$toSiS in 1ho bfe;1$t muscle and flukes In the lh·Gt 
{see tllstologlc flnding.s). The only other leosion 1hat probabty contrfbuted to dea!h 
was the renal gou1 found ln another wf'llte4hroated SP<)rtow Renal gout often 
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occurs in dehydroted bif'ds and can h>ad t() death. As !his part!cu)Br sparrow did 
nol haY& any obVious signs of trauma, il may haw attU3!1y died or dehydration. 

DETAILED DIAGNOSTIC FINDINGS 

NECROPSY FINDiNGS: 
Black Beo #1: 
LC".1Ch's $ton'n P.atr91 111. 3$..1 g, ;ex unknQWTl. imm-ature, good body oondi!ion. Th~tO' 
wao bn..iaing on lefl stde of lhe body, in thl? muscles of lt.e ba$-e oC the n&ck, 
spptoximatC:y 1.5 c;m in long'lh, followirt)g thcJ .. -.rtobr.~l spi110. Hiofology 10: A 
8bek&qtR 
!.;i~h'l Storm Pt-trtl 1¥2, 41$ g, MX rinown, vvry good body t»mfrtit.ln. Thoto wu 
hemontlt'lge- on the tght pe~oral.tnusd~. ~pproXim~t~ly 1xi.S em. Hi~lofogy 10: B. 
Bl~poll W:ublor, 20.3 g, ._x unt(l()INn, immat~, very good body contlilfon. ThEre 
Will subcu~s liemONb:age at the ba&e o1 the r.eck, oo the ret!; ~e and on tho~ 
!ngt~lnat region, ihe sk.vtl w;lS' di!'fus.t:y btack·red. Histology lO: D. 
Spmrrow (posslbfy white-throat~ sparrow), weight not taoorded, mal&, very good 
body OO<'Idilion.. 11'lt dor$.al muscles or tht tboftX and both '11lngs ~red~ red 
(hemorrhagic. poss~). 

Re>j Bag #1: 
Yellov!-rumped W:~~fblet, 9 •. :; g, se:x tJnknown, rro::Jide!ate l.o poor body eood'tlllon. Tho 
glturd was ompty. Thera ·~ere v1hite spcef<s over the' !iW!f, lu!'lg!t and heart (~'9$tf'v 
vlscerol gout). 'l'lle C&fcas.s was much decomposed. 
Red Bmi£2· 
White-throated Sparrow, 19 g, meW (idontiliod hi$toJooieaJM. modor;to to poor body 
condition, The giual'd v.'3.s empty. The kkm£t)IS 1vete mottled white and red (frozet'l at • 
80 dog). Histology JD: H. 
Red 8sg 1/3: 
A;xi01J skcleton (winO$) only. Pt'loto;r~ph wn bken. Posl\~ identmcalion or tlot:f,:rop$)' 
examination were oot possible. 
R.ed83o#4: 
White-throa:tod Spflrrow, 15.2 g. $&'It l.lnkl'lov.-n, poot body <:OI'ldi\ion. No.;ignfiicstll 
lesione were noted. 
Whitc.-throated Sparrow, Band#2261•09726. Skeleton ()tlly, cl(.;llmin~~ion VIas no! 
po9Sib!_e as blUe ItO no JOtt ti$~ remained. 
Clear Bpg #-1· 
Amori e<:~n Redstart. tS.5 g (~t). seK unk.nO'Nn, very good body cond:otion. There vms 
Clark red dcSoolcmllion ol ll'le C3udal iefllntercostal muscles (suggesting hemor~e), 
The llver'W:'lt pale,J:Idncy$ w.te. mottled, 
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Blackpoll Warbler 12. 2\. 1 9 (wit), u x. unkrown, ve~y good bodY GOnrf(.ion. The sk:ur 
wn bright red.. The bird w:u . (rotan et -SO deg. 
Bbokpoll W~rbler *3, 24.1 9 (v.'Ot}, male, adult, vetygood body r»ndltlon. ~wero 
2 small red areas h tbe s.kull. The bird was frozen al ..SO c19g. 
Clear BAA yq; 
Olackpoll Woarb ler #1. 22.1 g (\\'ft}. male. nttl \'oin~er (possibly}, yery good bOdY 
condition. The skull was bri;;l.h1 red. 
813C:k'J)o11 Warbl~ #2, 23..9 g_ (\~1}, female, firs1 wlnlsr (possibly), very good body 
oondllfon. Thete \\'E1a 2 small dalf< red a~; i n lh• skull. 
B lac:kpoll W:ubi!H' 113, 28.S g (we!). eex uN!nown, fin;t l'o'irtler {possibly), very good body 
oondiHon. Thete was 'ome bfl:lod in tho !neho;J 11,/tncln, dt1r~ red lung~ ond 2 rr.~d ;pQts 
on lh4 ; kull. 1\wroxim~tely 2cc or pale yellow fluid were present In lhe abdomen. 
Histo~ 10: F. 
8 18ctpotl Warbler N4, 19.3 g (wet). rro;~l•. fii'$1 win!« (possitl&y), very 900d body 
COI"'diiion. There wa:s some biQOclln the trachea. The sJ'.u'l was bright red . 
ApprolOmateJy 2ec ot pel&~ llf.id wo(O preset~! 1'1 tl\e &.-bdotnen • 
Blackj:)OII W:.rbler tiS, 25.6 g {wet). sc»c ,l!lkn0\¥n, firt.t win~r (possib~). very good body 
c:ondi1ion 1-l ~t!f the tkull 'l'tas ~~ red. ApprGximately 2e::- of pale yellow fluid .._,ef'Q 
presen1;, the abdomen. 
Clear Bsg#l; 
I.Aiac.h'& Storm P~trd lf:J, v.oeigl't not recorded. sex unknown, poor bOOy coodltlon, Tho 
carcass wa& much decompo~. ;:;-n e:ocai'I'IMatiOn was not poss~. 
l,..eaeh'$ Storm Pot~ #-4, •A•elght not rGOO!deQ, ~x ut~known, moder'#!e bOdy COI'ldition; 
adipose &sue "''as orange i jnted (:lnd very oily, ~was the gastric mucos& (normal in 
petftls). The (!3 fCSS$ w~ much decomposOd, :~n exsminal!On was nol possible. 
Clear Sao lf4: 
Bl:sckpon Warbler,~~~ not recorde>d. &ex ~,.~t)lvl:rrm , yery good body ~loti. 'The 
sJwll had mlAtlp!e smal red spo(S.. ~te W-a'S .'!lome brood In trachea W $111&!1 gmoon15 
of yellow fluid W\ !he abdomen, 
Common Yenowtttroat (poe&tble). 8.6 g (wet), sex unknowA, modi!t&te to poor body 
condition. The ( Qrt:U$ WM: markedly deoompo$9d. 
Unidentified Warbte-r #1-4, Vrtigh1 tK>I teeorded sex unk{lown, all in poor body coodJflon 
and 2 of them marl::«)fy ~mposed. 
Unidentified, posslbloE> Petrel, headleu e:ttC3!.S, whg span 16 cen!Smelers. female. 
\'BfY good body OOildillon, lhe muscles a: the baso of tho noi:O'l< were-di\111. ~d·bl iil¢1< *"d 
dry. The musc(es cl tl'!e do1;~l $ide of the lhoraxwere diffu$EO}y r&d, The gizzard 
eon~ a few 'Hd$ and, posslbtf. p:~rt of ~n etos.J<eleton from an Insect. Histology 
ID:C. 
Clear B.&o 1JS: 
Whits-throated Sparrow #:1, 1S. 1 g, !.eX t.H"okrtown. maJ'i(cd decomposition precluded a 
delalled e'Xamlnallon. 
Whife•throatod Sparrow #Z. 25.5 g, rr.aJe. Tl1.etQ we-re red spot& whh- a white rim on the 
6kul. awroXlmatot,o f -3 mm if, di~me~r. llt«e was reO d!&cobfa-tlon foGc;Ning the skull 
suture linea and hemoo'hsgst at th• ~:.e of !he heed and ~neck ITI090ies. The 
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P.V;;£ 86/87 

Canadian Cooperative ~ Centre Canadien CooJJeratif 
Wildlife Healtlt Centre ~ de Ia Sante de La FaJJJ/.e 

~•ill 1•bb"' for, C........,cMt;! NqJonthrro-t.r" 
lftc, fl hfk.,u (;!lQI>S~ ~~-$((~~ 0M)(IU6Uf'E1t/. t.U,.)(T~U) 
t~iM ..... o~ 

"'"'~~II ,..,.._OO'c.t..e<C4Nkef spine ·wa$ froeb.lrod. ThCfe were a fav feathers; in ~ giu.ard. ihe b-Q$ wore 
!It""'" tt ' -1.1. dlll'usely rod. 
=~;-;.· White-throated Sparrow fJ3. 31.6 g, sel( not rQQOidC'd, good body eondilion. The slaj 

Cl.o.~M was red. Theft! 'tiU fll.cOir in the 1e1t dorsaJ s!OO of the thoraCic c:~vrty, with fractured It>~ 
and hemOn'Ngtf in the lntercos.tal muscles. The lungs we~• red •nd the g~!d 1\"8$ 

omply. Hl~ology 10: G. 

<etou.•lo" t..w-. 
.,._.,,r~..--....-

-~• 

··~ .. ,,.._,"'' 
<o:I!Miv.t.o"'r 

_,_ 
....... "'"'"'P' --Q ,.., __ _ 
·­~~­
'"'",.___ tl) 

·~ u ... ~ . "''""'"' 

........ ·-­....... ._ .. u ....... .... ~ 
t:Zfo'l 
,,,.~,.-

~­,,,v•~'l':oo-

....... 
:'WIO.II<o t~ 

~··­-·-4,'111) -­,,._.,..~ 

White--throot• d Sparrow #4, 28.6 g. sox r.ol f'tlCCn:led. The s.\o!J v4s f'Gd. There was 
homont.age on the dorsal -side or the lhOr~x. The wings w.re ~ 'T'he abdoll'iMJ 
vlv..ers VJere matf<e(lly deoomPQted, Tho gfU:;:Jrd v/33 empty. 
Whife..thro:ded Spt~JrQW ''· 26.3 g, sex n~ Acordod. poor body coodiilon. The 
carcass Is ms11ted)y decomposed, preciUdif\g a d!l,aied eqminatior.. The gizzard 
c:ontaitu only 9rll 

HISTOLOGIC flNDINGS: 
A. l •ach's Storrn petrel {black bag #1, petrel #1): 
Ther~ i~ milked to SoC'VCIO ~tsb:lly$i3 thtlt $Omerwh8t !Xc<:lodc$ <'very de;ailed 
examinatbtl. Postmortem !ilamentoua bacterial overgro•»!h Is prominent in SIL''Jerol 
par.Jbrof'lohi (artifOiot}-
No significant Jesions are preoeol n ib9 ~Nom of bt01in, lung, heart. kidney, .ekeletat 
musct:, $P.!een, l i\r'&l', ptO'\Iet)CtlaA.rs, glnard at'd inte<&llne, 
B.l~ach'!l Stwm pt!:trel {bJitek ba,gtl-2, petrel #7.): 
~n: i$ m;~rl(ed I.Q $4\'fro ;JU-1olysiS lha1 somet.Nhat predo!:S9s 8 very detaled 
examination. 
1'here are moltlf~f ac:u~e ~ages that e:xpand the endo and perimysium of lt".e 
pecioral muscle. SubcspSIJ(e hemgrrh;;l9C.ff'lcar~»i$ is focalty pt~-Senr irl lhe 11\N' • 
No signi~nt lesions are ~ent In lhe sac1ioii$ of brail'1. h~rt. kidney. spleen, 
orowntrb .J!us. giue.rd ancf intesone. 
C, Unklentifktd petrel (clt~r bagl¥4, p~ti~l) : 
There i$ morked to $e~ autolysG that som~Vt\1\al p1Cch.ldC$ • ''ef>'dtt.1Uod 
examlna!lon . 
No signi&ct~nlltt.io!'\$ -Jrt p~enl ln the sections of brain. I{}:!Sf, $kol¥tnl !'TIU$* hc<Jrt. 
kidney. ovary. ovlducl, pro'-'entrieu1o$.. g}Z;ard and k\lestine • 
D, Blackpofl Warbler (blaclc bagl2. bll'dlpoiiJ: 
Thore is marl'..ed- to seve"' a-utofJsfs that some\\'tlat precludes a ~ry de1ailad 
eXM'IInation. 
There are mulliklcal \\cute hemo~os !hal a:xpand the enoo *t'R pe!imyWM Ol ltte 
pedor.ll musCle. Subcarp$Uio hemOIThagelnecrosls is fooa!ly present in the liver. 
No s9 n!flcant le&b1ls are pre$9!"11 In tl'!o sections of brain, hesrt kief.r:ey, epl~n. edrenel 
g!Md, PfO'o'eOiffet,IIU$, Qill.3fd and inll!s1ine. 
e, 81~cllpoll Woarblcr (Cktar b:sgf1, btackpol.t#1): 
1hete Is marlted 10 se..,.ere alltoly.sl&- thai ;orno"t·h!at ,ectudes a very dtHailed 
examination. an me blood VHMf$ o1 1he .lung, itlere- are many wbul!n ba-sophilic 
s.tru«ures,fon9 and ltlin. that suggest ncm;r;lodc mic;10!1laiie but wiltl lil.tle dd'inition to 
codlrm l7lelr idcntlly. 
No e..~flcs(Jt lesions are pretenl in U1c ~n!: of brain, hesrt. ~ney. provenlrlcutu:s, 
glzz*rd .:tndc intestine. 
F, Bb.ckpon W2rblor (do;ar t»gff2, bl8ckpo11#3): 
lhHe is &e\'fm~ a-utoi)'Si& tJ'Iat 5Qffle\\Nl !)(«:tudes a very detaaed examlf'l&tbn. 
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el/2~12009 16:)6 

Ctmadian Cooperafive 
Wildlife Healtlt Centre 

P~.£ 87197 

~ 
~~ i.,.,..._, ru.; I:"I:=K"<Iol>il ~"1-uU.; 
~ C" l'o~ ($(')'~ ~l-1; 0.0/JUiT@~'f'EU:... 1-tu.UNCll 

Cmtre Canadien Coopiratij 
de Ia Santi de Ia Fam1e 

A:;:t~{l((kpNo signlfi~ M ions are preseol kl ~ S&CflllonS of brain, haart. kidney, tung, li•..er, 
lhMf<J"' P.f.l, PfOv;ntricutua, gin:lrd and ink.s!lne. 
~!::".,.::; G. White-tllf'oat~d Spatrow (dur bagl/5,.sparrow#J): 

~·Mn Thet• is severe auto!y$i$ ltlat sorn&Nhal pre~ .J ... ;ry detailed exam'flaHon. 

-­..... -.~ 
.WIIU \Ifo. -·­·--"· .. -· -'llocl"""* 
·~ o$u:m.-_~, 

., ••• ");!If! 

........ 
·~­".., ... ~, -"· 0(: 191 

' '''W<UifO 
~-• f!J.SMO» 

........ 
~ .... ....u""' .. ,,~ -w •a• •:tt-..­
,,~1 

There are te'.'Oral in.1raca1.Uiar cyst!. tilled with myriads or Pf'O(ozoaf zoftes (consfsteot 
'11i(h Sarcocystis ep, btady.toitEs) 1'1 the pec!ornl ske!elo!J muscl9. 
The Jumen of v.tlai iiPPOSir$ to be a large b&!- duct In the liver <!:on4ain~ v.'elf defined 
tre1M1ode cg;; !n what Is se!IUmecl co tie '" .'JUtoly!!c adult nuke. 
No $1gnificant lesions ere I)I'O.nnt in the seclions ol tnh hoart, kidney, I~ ;;nd 
intesMe, 
H, Whtto-thrOated Sp.a1ro~v (r.d b;tg._2, sparrow): 
There is ~Ole cullof>Jsis that SOilnet'ltlat preclude$;, vmyde!alfed ~1na6on. 
l'here are many cfust~rs or MQI'IOf\'-lcloa~r ~ens. s~Ktoundlng star--shl ped cty&1at depo.,its 
in the renal parenehyn-..a (depcsi t:; of uric acid). 
No $ignificant lesions are pre.-sent In the $Kiions of brain, heart., IUI"g., ~r. testicle and 
Intestine. 

BACTERIOl:OGY: 
S<w;rsl postmotlem oonta.min:snt-s ot ovef'S'fO'Nn t>J~eri3 vn::rv cuQ!ured from the 
$&mp6e$ sut:mill9d {liv"r and/or lvn@ li;.sue from 7 b'lrd&}. No s!gnific&nt ~~~0$1 
in¢100i~ no SS'Imonelfa sp, were culll..tred. 
frlterpretation: None cf lh!. birds had any e...idenoe- of 3 b&deri~l infocuor. at the time ol 
death. 

VIROLOGY: 
As pari of~ Avieln lnfJUW~Za Sl.ltvti!I:Jnco j)IOg!<m'!, I'O\Itine 1>emples from some of these 
bird& ware wbmftted for AN PCR. Results were nega1lve . 

~ri01 Forzbn, MVZ. MSc, DipACVP 
(902}-566 OS4S, mforzan®uoel.cs 
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5.0 BEACHED SEABIRD SURVEYS 
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5.1 BACKGROUND 
 
Since 1996, regular surveys for beached oiled birds have been conducted on Sable Island 
to monitor trends in numbers and rates of oiling in beached seabirds, and to collect 
specimens of contamination for gas chromatographic analysis to generically identify oil 
types.  
 
Results of analysis of oil samples collected during 1996-2005 have been reported in Lucas 
and MacGregor [1]. 
 
5.2 GOAL 
 
By monitoring numbers and oiling rates in beached seabirds on Sable Island, industry and 
regulators can identify and correct potential sources of oil contamination arising from 
industry operations. 
 
5.3 OBJECTIVES 
 

- To monitor trends in oiling rate in beached seabird corpses. 
- To generically identify oil types found on seabird feathers and in pelagic tar. 

 
5.4 2007 SAMPLING 
 
Contractor:  Zoe Lucas, Sable Island 
 
• Between January 1 and December 31, 2007, nine surveys for beached oil and oiled 

seabirds were conducted once every 30-40 days on Sable Island. Due to persistent 
beach flooding (and Grey Seal breeding colonies in December), no surveys were 
conducted during May, August and December. 

 
• All surveys were conducted by Zoe Lucas.  
 
• Species identification, corpse condition and extent of oiling were recorded for seabird 

specimens. When possible, the time since death was estimated based on freshness of 
tissues and degree of scavenging.  

 
• The oiling rate is the fraction of oiled birds of the total number of birds, coded for oil (i.e. 

with > 50% of body intact) during 2007. 
 
• Samples of beached pelagic tar and oiled feathers, representing contamination on 

various seabird species, and at various beach locations on the island, were collected.  
 
• Oil samples were packaged in aluminum foil, labeled, kept frozen for periods ranging 

from one week to several months, and delivered to the laboratory for gas 
chromatographic analysis (Maxxam Analytics). Interpretation of GC/FID results were 
conducted by MacGregor & Associates (Halifax) Ltd. 

 
• Oil specimens were solid samples (pelagic tar or oiled seabird feathers) and were 

dissolved directly in dichloromethane. This extract, filtered to remove solids, was injected 
on a glass capillary column (SPB-1) in an HP 5890 Gas Chromatograph with Flame 
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Ionization Detector (GC/FID). Outputs from the GC were retrieved on HPChem station, 
and chromatograms were produced and assessed manually. Concurrently standard oils 
such as Bunker C, Scotian shelf crude and condensate, marine diesel, and hydrocarbon 
n-alkane marker standards (C6-C16 and C18-C32) were run under the same conditions. 
This permitted identification of the n-alkane peaks in the chromatograms. N-alkane 
peaks were not quantified: only relative concentration calculations based on peak height 
were undertaken 

 
• Oil samples found on the beach and bird corpses on Sable Island were identified as 

representing separate discharge events on the basis of date, bird corpse condition, and 
oil characteristics.   

 
 

Survey Date January –December 2007 

Platform Beach, Sable Island 

Type of Sample Oil on beach, oiled seabird feathers 

Test Sample Locations n/a 

Reference Sample Locations n/a 

Number of Samples 9 surveys, 3 oil samples  

Sample Preparation  frozen 

Equipment  
 

Collection by hand from the beach using 
glass or metal foil containers 

 
5.5 ANALYSIS 
 
Analysis of 3 oil samples collected from the beach and from feathers of beached seabird 
corpses in February and June 2007.  
 
5.5.1 Parameters Analyzed 
 

Parameters Analysis Method 

HCR, MHCP, URM, 
URM/MHCP ratio gas chromatograph (GC/FID) 

 
5.5.2 QA/QC 
 
Maxxam Analytics is a CAEAL facility (Canadian Associates of Environmental Analytical 
Laboratories).  
 
5.6 RESULTS 
 
Results are presented in Table 5-1, Table 5-2 and Table 5-3 
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5.7 SUMMARY AND CONCLUSIONS 
 

• During 2007, the corpses of 776 beached gannets, tubenoses, gulls and alcids were 
collected on Sable Island. Alcids comprised 65.1% of total birds recovered. 
 

• For all species combined, the oiling rate for birds coded for oil (i.e. With >50% of 
body intact) was 3.8%. The highest rate for a seabird group, 7.1%, was observed in 
alcids.  
 

• The oiling rate observed in 2007 was the lowest recorded since 2000 (Figure 5-1). 
 

• Of the 3 samples collected and analysed, none contained light or mid-range distillate 
fuels, or condensates that would be typical of oils produced on offshore gas facilities 
such as SOEP processing platforms off Sable Island. The contamination source for 
the single sample containing fuel oil could have been one of any offshore operations 
in the region, including fishing and military vessels, freighters and container ships, 
and offshore energy vessels and facilities.  
 

• Although only 3 samples were collected in 2007, the results of generic identification 
of these oils are consistent with results of samples collected during 2000 to 2006, 
which indicated that crude oil discharges were likely responsible for a large 
proportion of pelagic tar and oiled seabirds observed on Sable Island. 

 
5.8 REFERENCES  
 

[1] Lucas Z. & C. MacGregor.  2006.  Characterization and source of oil contamination 
on the beaches and seabird corpses, Sable Island, Nova Scotia, 1996-2005. Marine 
Pollution Bulletin 52: 778-789. 
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Table 5-1  Beached seabird corpses collected on Sable Island during 2007. Monthly numbers, 

and annual oiling rate for birds coded for oil (i.e. with > 50% of body intact). 
 

 

Species Jan Feb Mar Apr Jun Jul Sep Oct Nov 
Total 
birds 
found 

Total 
coded 
for oil 

Oiling 
rate % 

Northern 
Gannet 

0 0 1 0 10 0 0 1 3 15 15 0 

Tubenoses 2 2 19 7 12 35 13 9 9 108 77 1.3 

Gulls 16 11 62 20 24 8 1 3 3 148 112 0 

Alcids 54 105 113 164 55 8 0 2 4 505 196 7.1 

Total 72 118 195 191 101 51 14 15 19 776 400 3.8 
 
 
Table 5-1  Three discharge events identified in 3 oil samples collected on Sable Island during 

2007 

Date Number of 
Samples Matrix Generic Identification of Oil 

Feb 15 1 Alcid Crude. Slight weathering. 

June 4 1 Beach Crude. Slight weathering. 

June 17 1 Shearwater Fuel oil. Weathered. 
 
 

Table 5-2 Discharge events identified by generic oil source of samples collected on Sable 
Island during 2000-2007 

 
Year Crude oil Fuel oil Bilge Total 

2000 6 1 1 8 

2001 12 2 2 16 

2002 5 3 2 10 

2003 6 2  8 

2004 6   6 

2005 9   9 

2006 5 1  6 

2007 2 1  3 

Total 51 10 5 66 
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Figure 5-1  The oiling rate for 2007 is a percentage of birds coded for oil (i.e., with > 50% of 
body intact, CWS beached seabird survey protocol). Red = all birds combined; green = alcids 
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6.0 MUSSEL BODY BURDEN 
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6.1 BACKGROUND 
 
Thebaud, the main production platform, has been in production since December 1999.  As 
part of the on-going EEM program, shellfish have been collected and analyzed at the site to 
determine hydrocarbon tainting as a result of drilling in each area. 
 
Mussel collection occurred at Thebaud from 1999 to 2002, 2005, and for this year’s EEM 
program.  For the first two years of sampling, moorings were set at 250m, 500m, 1000m, 
2000m, 4000m, 10km, and 15km from the platform.  Due to increased drilling activity in 
2001, and potential risk of damage to the mussel moorings, mussel collection was modified 
to scraping the mollusks from the rig legs.  Samples were removed at the surface (0-1m 
depth) to provide a sample close to the produced water caisson.  In 2003, mussels were 
unavailable for sampling because of natural sloughing in wave action, which sometimes 
occurs when mussels reach their maximum size and density. 
 
Most of the current energy at Thebaud (about 70%) is due to elliptical tidal flow.  In this 
average daily sense all jacket legs are all within the ‘zone of initial dilution’ of the produced 
water (PW) plume.  The envelope defined by average tidal excursion is about 2-3 times the 
mean flow (i.e. prevailing current).  Thus, each leg will be exposed to the PW discharge 
plume twice per day for some period.  For sampling purposes, all jacket legs are the same11.  
The argument to be ‘downstream’ of the platform is stronger when related to far-field 
monitoring sites. 
 
6.2 GOAL 
 
The primary objective of the testing program is to evaluate environmental test samples for 
evidence of hydrocarbon tainting. 
  
6.3 OBJECTIVES 
 

• characterization of hydrocarbon profiles relative to previously analyzed reference 
condensate samples  

• determine flesh moisture, flesh total lipid content and lipid class composition 
 

                                                 
11 For 2007, mussels were collected from the east leg of Thebaud platform for analysis.   
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6.4 2007 SAMPLING 
 
Contractor:  AMEC Earth & Environmental 
 

Survey Date:  September 20, 2007 

Platform : Fast Rescue Craft (FRC) 

Type of Sample: Whole mussels  

Test Sample Locations: Thebaud platform, east leg 

Reference Sample 
Locations: 

Control Mussels, purchased at Superstore by Amec Earth & 
Environmental 

Number of Samples/Station: One test and one reference sample 

Sample Preparation  
(i.e. preservation): 

Live test mussels were picked out and scrubbed clean under 
running tap water and then frozen (~30°C).  The control 
mussels were all alive but were cleaned and frozen as the test 
samples. 

Equipment:  NA 

Sampling QA/QC:  NA 

 
6.5 ANALYSIS 
 
Contractor:  Canadian Institute of Fisheries Technology 
 
6.5.1 Parameters Analyzed 
 

Parameters Analysis Method 

Flesh moisture A.O.C.S Official Method Ca 2c-25 

Flesh total lipid content Solvent extraction according to [1] 

Lipid class composition Iatroscan thin-layer chromatography-FID 

Characterization of hydrocarbon profiles 
relative to previously analyzed reference 
condensate samples 

Saponification, column chromatography and GC 
analysis (for details, see QA/QC section) 

 
 
6.5.2 QA/QC 
 
From each of the two samples, several frozen organisms were randomly chosen. The meats 
were removed from the shells. A homogenized sample of the meats was prepared from 
each of the two samples for hydrocarbon, lipid and moisture analyses.  A blank consisting of 
distilled de-ionized water was carried through the hydrocarbon analysis. 
 
Hydrocarbons were isolated by saponification with pentacosane added as internal standard. 
Recovered hydrocarbons were purified using solid phase extraction cartridges following the 
method of Ackman et al. (1997). This method isolates both aliphatic and polycyclic aromatic 
hydrocarbons. Hydrocarbons were then analysed using a Perkin Elmer Autosystem capillary 
gas chromatograph equipped with a flame ionization detector (FID) and a splitless injection 
system. The analytes were separated on a DB-1MS column, 60 m x 0.25 mm x 0.25� phase 
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(Chromatographic Specialties Inc., Brockville, ON). Conditions and temperature were as 
follows: FID 300ºC, injector temperature 250ºC,  initial column temperature of 60ºC held for 
15 minutes and then increased at a rate of 13º/min to a final temperature of 280ºC, and held 
for 90 minutes. 
 
6.6 RESULTS 
 
The mussel testing results are summarized in Table 6-1, Table 6-2, and Table 6-3 below.  
An example of the hydrocarbon profile for a typical mussel sample is shown in Figure 6-1. 
 

Table 6-1  Moisture and Lipid Contents (% wet weight) of the Mussels 
 

Sample Site Location Moisture 
Contents (%) 

Lipid 
Contents (%) 

Thebaud Platform – East leg 89.25 1.13 

Control 88.44 1.00 
 
 

Table 6-2  Lipid Classes (Iatrocan area %a) in the Mussels 
 

Sample Site Location Triacylglycerol Free Fatty Acid Sterol Polar Lipid 

Thebaud Platform- east leg 10.0 TR 4.6 85.4 

Control 6.7 TR 5.6 87.7 
a uncorrected for Iatroscan detector response 
TR = present at trace levels 

 
 

Table 6-3  Aliphatic Hydrocarbons of Importance (ppm, dry tissue basis) in the Mussels 
Notable Hydrocarbons 

Sample Site Location 

Aliphatic 
Hydrocarbons 

C10 - C24
a 

(ppm) 

Polycyclic Aromatic 
Hydrocarbons 

(ppm) 
Pristane 

(ppm) 
21:6b 

(ppm) 

Thebaud Platform leg 14.28 ND 0.20 ND 

Control 3.35 ND TR ND 
a The specific alkane pattern suggests a possible biogenic origin for the aliphatic HC’s 
b n-heneicosa-3,6,9,12,15,18-hexaene, a hydrocarbon derived from algae.  
ND = not detected; TR = present at trace levels 
 
6.7 SUMMARY AND CONCLUSIONS 
 

• The concentrations of aliphatic hydrocarbons in both the control and test samples 
were lower than those of the 2005 survey (Figure 6-2). 

  
• The presence of polycyclic aromatic hydrocarbons (PAH) and an unresolved 

complex matrix in the GC chromatograms would indicate petrogenic hydrocarbon 
tainting.  There is no evidence of either in the samples analyzed here.  Furthermore, 
the aliphatic hydrocarbon profile reported is typical of that produced by naturally 
occurring phytoplankton.  The hydrocarbon profile of both the test sample and control 
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contained the same biogenic hydrocarbon species in the same relative proportions; 
only the total amounts differed. There is no difference in the aliphatic hydrocarbon 
profile in test or control samples (i.e., ratio of even to odd carbon numbered 
aliphatics is the same in both sample types).;  Thus, it is expected that the elevated 
levels of hydrocarbons in the test sample, as compared to the control, should not be 
a concern because those aliphatic hydrocarbons are almost certainly derived from 
phytoplankton. 

 
• No taste panel evaluations were carried out on platform sampled mussels as a 

precautionary health measure for panelists. 
 
6.8 REFERENCES 
 

[1] Ackman, R.G.,  Heras, H. and Zhou, S. 1997. Improvements in recovery of 
petroleum hydrocarbons from marine fish, crabs and mussels. In New Techniques 
and Applications in Lipid Analysis. Ed. McDonald and Mossoba. AOCS Press. 

[2] Zhou, S., R. G. Ackman,  J. Parsons, 1996.  Very long-chain aliphatic hydrocarbons 
in lipids of mussels (Mytilus edulis) suspended in the water column near petroleum 
operations off Sable Island, Nova Scotia, Canada. Marine Biology (1996) 126:499 
507 _9 Springer-Verlag. 
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Figure 6-1  Hydrocarbon profile of mussel sample taken from Thebaud platform 
 

 
 
 

Figure 6-2  Concentration of Aliphatic Hydrocarbons in Blue Mussels at Thebaud 
 

 
[Note: The absence of UCM.  Sharp, well-defined peaks suggest a biogenic origin of the aliphatic 

hydrocarbons.] 
 

 

Internal 
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7.0 SEDIMENT CHEMISTRY 
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7.1 BACKGROUND 
 
Thebaud, the SOEP main production platform, has been in production since December, 
1999.  Oil-based muds/cuttings from wells drilled prior to January 1, 1999 were discharged 
under Offshore Waste Treatment Guidelines (OWTG) [1] criteria of 15 g/100g (on a wet 
solids basis) oil content. Oil-based muds/cuttings from most wells drilled at Thebaud were 
shipped to shore.  Water-based muds/cuttings from all well top-hole sections have been 
ocean-discharged at all platform locations without treatment as per the OWTG. 
 
Sediment toxicity has been monitored at Thebaud site since 1998. No sediment sampling 
was carried out in 2004 for operational reasons. The CNSOPB EEM Advisory Committee 
agreed that sediment chemistry was not required at Thebaud or near the Gully MPA in 2006 
since the concentrations of key drill waste indicators (i.e., Barium (Ba) and Total Petroleum 
Hydrocarbon (TPH)) in 2005 approximated 1998 baseline (pre-drilling) levels or were non-
detectable (i.e., Mercury (Hg)).  In 2007, DFO COOGER kindly offered to collect and 
analyze sediment samples collected in the near-field Thebaud area at three sites (i.e., 
250m, 500m and 1000m from the platform along the prevailing current axis) and at four far-
field reference stations near the Gully MPA (see Table 7-1 & Figure 7-1) which would allow 
for further verification of earlier results.12             
 
7.2 GOAL 
 
To examine sediments collected by DFO COOGER near Thebaud platform and the Gully 
Marine Protected Area for chemical indicators of drill wastes. 
 
7.3 OBJECTIVES 
 

• Analyze sediments for key potential chemical indicators (TPH, Ba, Hg) of drill wastes  
at three near-field sampling stations along the major current axis at the Thebaud 
platform location and at four far-field reference sites near the western boundary of 
the Gully Marine Protected Area; and, 

 
• Compare results with available historical monitoring data at the same locations 

 
 
 
 
 
 
 
 
 
                                                 
12 EEM sediment sampling has not been undertaken at Venture and North Triumph platform locations since 2003 
when key drill waste chemical indicators returned to 1998 baseline concentration levels.  The 2005 EEM program 
also showed low or non-detectable concentrations of key drill waste indicators near the South Venture platform 
following discharges of oil-based muds/cuttings (under a discharge limit of 6.9 mg/l oil content) during work-overs 
at that location in 2004/5. Sampling at Alma was not required since all SBM/cuttings generated during drilling 
were shipped to shore for treatment and disposal.              
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7.4 2007 SAMPLING 
 
Agency:  DFO (COOGER/Particle Dynamics Lab) – Bedford Institute of Oceanography 
 
Collection Date(s): August 13, 2007 (Thebaud) 

August 23, 2007 (Gully Sites) 

Platform: CCGS Hudson 

Type of Sample: Core samples  

Test Sample Locations: Thebaud (250m, 500m, 1000m)  
 (see Figure 7-1  & Table 7-1) 

Reference Sample 
Locations: 

Near Gully Marine Protected Area Sites G1, G2, G3a, G4a 
(see Figure 7-1  & Table 7-1) 

Sample Preparation: Bottom sediment samples for trace metal analysis were 
collected using a hydraulically damped slow corer.  This 
equipment preserves the sediment water interface in tact.  
Samples are collected in polycarbonate tubes and then 
extruded and sliced in 2cm intervals and stored cold (<4C) in 
plastic containers while at sea.  Samples are sub-sampled, 
dried, sieved and sent for analysis upon returning to the lab. 

Equipment:  Hydraulically damped slow core. 

Sampling QA/QC: • Duplicate samples were taken at each site for analysis 
• GPS used for station keeping 
• A new cleaned slo-sore polycarbonate tube was used for 

each collected core 
 
7.5 ANALYSIS 
 
Agency:  DFO (Particle Dynamics lab) – Bedford Institute of Oceanography; RPC, 
Fredericton, NB. (trace metal analysis by HF digestion) 
 
7.5.1 Parameters Analyzed 
 

Parameters Analysis Method 

Mercury EPA245.5 

TPH Atlantic PIRI 

Barium EPA6020A 

Aluminum EPA6020A 

Strontium EPA6020A 
 
7.5.2 QA/QC 
 
At collection, bottom sediment samples were stored cold at sea. Upon returning to the 
Particle Dynamics Lab, BIO, the samples were dried at <60 C until the entire sample was 
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dry, which generally took between 24 to 48 hours.  Once dry, samples were sieved through 
a 1mm mesh to remove larger sand grains and possible shell fragments.  A representative 
5g sub-sample was sent to RPC, Fredericton for analysis of a standard suite of 31 trace 
metals including Barium (Ba) using total HF digestion or EPA6020A.  The same samples 
were also analyzed for mercury (Hg) using EPA245.5 methodology.  Sediments from the 0-
2cm and 2-4cm depth strata were analyzed.   Remaining samples down core will be 
analyzed in a future contract to RPC. 
 
7.6 RESULTS 
 
Historic summary results for key chemical indicators (i.e. TPH, barium, and mercury) are 
shown in Figure 7-2, Figure 7-3 and Table 7-2 to Table 7-4, inclusive.  Sediment chemistry 
results for aluminum and strontium for 2007 are given in Table 7-5. 
 
7.7 SUMMARY AND CONCLUSIONS 

 
• All sediment samples tested in 2007 resulted in non-detect mercury values (<0.1 

mg/Kg) which is consistent with earlier data at the same locations (Table 7-4). 
 
• Barium13 concentration at the 2007 Thebaud sites remained relatively unchanged 

from the 2005 values (Table 7-2, Figure 7-2).  The values at T-250 and T-500 are 
higher than the 1998 baseline concentrations of 200 & 107 mg/kg, respectively at 
those locations.  The 2007 barium concentration at T-1000 (166 mg/kg) 
approximated the 1998 baseline level of 170 mg/kg.  

 
• When sediment grain size is taken into account (as indicated by the Ba/Al ratio, 

Figure 7-5), the barium concentration recorded at T-250 was clearly outside the 
range of background levels which would indicate the presence of residual drill mud at 
this sampling location. Since the 2005 value at T-250 was within the range of 
background levels, it could be inferred that the distribution of residual drill mud is 
patchy in the immediate vicinity of the platform.   The sample taken at T-500 was 
borderline outside while the T-1000 sample was within the background range of 
values.  

 
• The barium concentrations recorded at all Gully sites were slightly higher than the 

baseline levels recorded in the 1998 spring survey (Table 7-2, Figure 7-2).  The 
exception is G3, which had a barium value of 118 mg/kg, which approximated the 
baseline level of 120 mg/kg for that site. 

 
• When sediment grain size is taken into account (as measure of the Ba/Al ratio, 

Figure 7-4), the barium concentrations recorded at the Gully reference sites, fall 
within the range of background or baseline levels. 

 
• Total Petroleum Hydrocarbons (TPH) concentrations were below the current 

analytical detection limit (20 mg/kg) at all 2007 sampling locations near Thebaud and 
the Gully sites (Figure 7-3, Table 7-3). This is consistent with the 2005 findings, with 
the exception of the slight indication (29 mg/kg) of TPH at the T-250 station in 2005.   

                                                 
13 Barium is also a natural constituent of many types of clay.  Ingested barium appears to remain in the gut rather 
than actually bioaccumulating in tissues (pers. Comm. J. Payne, DFO). 
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• Based on records of drilling discharge indicators from 1998 to 2007 at reference 

stations along the Gully MPA boundary (G2, G3 and G4), (Table 7-2 to Table 7-4, 
Figure 7-2 and Figure 7-3), there has been no evidence of drilling waste reaching the 
Gully over this period.  TPH values have been very low or non-detectable and barium 
concentrations have been within the range of baseline levels (78-140 mg/kg) at these 
stations. 

 
7.8 REFERENCES 
 

[1] National Energy Board, Canada-Newfoundland Offshore Petroleum Board, Canada-
Nova Scotia Offshore Petroleum Board, August 2002. Offshore Waste Treatment 
Guidelines.  

 
 

Table 7-1  GPS Co-ordinates of 2007 Grab Sample Locations 
 

Site Latitude (North) Longitude (West) 

Thebaud  250 43° 53.538 060° 11.825 

Thebaud  500 43° 53.529 060° 11.581 

Thebaud  1000 42° 53.459 060° 11.179 

Gully G1 44° 07.877 059° 29.491 

Gully G2 44° 06.163 059° 19.931 

Gully G3a 44° 04.356 059° 18.669 

Gully G4a 44° 00.781 059° 14.767 
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Figure 7-1  Location of Sampling Sites 
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Figure 7-2  Barium concentration in sediments taken at Gully and Thebaud sites 
 

 
NOTE: 1998-1 values are from pre-drilling baseline survey. 
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Figure 7-3  TPH concentration in sediments taken at Gully sites, and Thebaud and South 
Venture sites 

 

 
NOTE: 1998-1 values are from pre-drilling baseline survey. 
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Table 7-2  Barium results for sediment samples at Thebaud and Gully sample sites 
 

BARIUM 
(mg/kg) T-250 T-500 T-1000 G1 G2 G3** G4** 

1998-1 200 107 170 120 78 120 140 

1998-2    260 97 100 130 

1999-1 610 650 150 150 130 140 140 

1999-2 260 120 120     

2000-1 1200 900 210 200 98 120 110 

2000-2 890 665 130 150 120 110 130 

2001 790 1200 190 130 100 104 130 

2002 1200 810 130 240 110 100 140 

2003 1100 1100 120 220 120 120 135 

2005 593 345 175 240 105 120 147 

2007* 596 314 166 160 126 118 168 
*Average of the 0-2 cm and 2-4 cm top sections of the cores 
**Sediment samples were actually collected at G3a and G4a locations in 2005 and 2007 

 
 

Table 7-3  TPH results for sediment samples at Thebaud and Gully sample sites 
 

TPH 
(mg/kg) T-250 T-500 T-

1000 G1 G2 G3 G4 

1998-1 ND ND ND ND ND ND ND 

1998-2    ND 0 0 0 

1999-1 1550 324 35.5 2.65 5.45 4.99 5.13 

1999-2 17.8 9.13 ND ND ND ND ND 

2000-1 486.8 283.01 2.7 ND ND ND ND 

2000-2 449.35 45.315 0.36 ND ND ND ND 

2001 360 564 ND ND ND ND ND 

2002 468.6 146.05 ND     

2003 359.62 76.34 ND 1.037 ND ND 0.562 

2005 29 ND ND ND ND ND ND 

2007 ND ND ND ND ND ND ND 
**ND = Not Detected, with a detection limit ranging between 0.25 and 32.5 mg/kg. 

 
NOTE: 1998-1 values are from pre-drilling baseline survey. 
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Table 7-4  Mercury results for sediment collected at Thebaud and Gully sampling locations 

 
      
 MERCURY 
(mg/kg) T-250 T-500 T-1000 G1 G2 G3 G4 

1998-1 ND ND ND 0.01 ND ND ND 

1998-2    ND ND ND ND 

1999-1 ND ND ND ND ND ND ND 

1999-2 ND ND ND     

2000-1 ND 0.01 ND ND ND ND ND 

2000-2 ND ND ND ND ND ND ND 

2001        

2002        

2003        

2005 ND ND ND ND ND ND ND 

2007 ND ND ND ND ND ND ND 
**ND = Not Detected, with a detection limit of 0.01 mg/kg. 

 
 
 

Table 7-5  Sediment chemistry results for 2007. 
 

Station ID Aluminum 
(mg/Kg) 

Strontium 
(mg/Kg) 

Thebaud 250m East 16250 79.5 

Thebaud 500m East 15350 71.5 

Thebaud 1000m East 8765 38 

Gully 1 8795 44.5 

Gully 2 6520 32.5 

Gully 3 6830 31 

Gully 4 9195 43 
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Figure 7-4  Ba/Al ratios for Gully sampling sites 
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Figure 7-5   Ba/Al ratios for Thebaud sampling sites 
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8.0 SEDIMENT TOXICITY 
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8.1 BACKGROUND 
 
Thebaud, the SOEP main production platform, has been in production since December, 
1999.  Oil-based muds/cuttings from wells drilled prior to January 1, 1999 were discharged 
under Offshore Waste Treatment Guidelines (OWTG) [3] criteria of 15 g/100g (on a wet 
solids basis) oil content. Oil-based muds/cuttings from most wells drilled at Thebaud were 
shipped to shore.  Water-based muds/cuttings from all well top-hole sections have been 
ocean-discharged at all platform locations without treatment as per the OWTG. 
 
Sediment toxicity has been monitored at Thebaud site since 1998. No sediment sampling 
was carried out in 2004 for operational reasons. The CNSOPB EEM Advisory Committee 
agreed that sediment chemistry was not required at Thebaud or near the Gully MPA in 2006 
since the concentrations of key drill waste indicators (i.e., Barium (Ba) and Total Petroleum 
Hydrocarbon (TPH)) in 2005 approximated 1998 baseline (pre-drilling) levels or were non-
detectable (i.e., Mercury (Hg)).  In 2007, DFO COOGER kindly offered to collect and 
analyse sediment samples collected in the near-field Thebaud area at three sites (i.e., 
250m, 500m and 1000m from the platform along the prevailing current axis) and at four far-
field reference stations near the Gully MPA (see Figure 8-1 & Table 8-2) which would allow 
for further verification of earlier results.14   
 
8.2 GOAL 
 
To examine sediment toxicity near the SOEP main processing platform and the Gully Marine 
Protected Area.   
 
8.3 OBJECTIVES 
 

• Use a suitable indicator species to evaluate acute toxicity of sediments collected at 
three near-field sampling stations along the major current axis at the Thebaud 
platform location and at four far-field reference sites near the western boundary of 
the Gully Marine Protected Area; 

• Compare results with available historical monitoring data at the same locations; and, 
• Utilize data in developing a strategy for future monitoring. 

 
 
 
 
 

                                                 
14 EEM sediment sampling has not been undertaken at Venture and North Triumph platform locations 
since 2003 when key drill waste chemical indicators returned to 1998 baseline concentration levels.  
The 2005 EEM program also showed low or non-detectable concentrations of key drill waste 
indicators near the South Venture platform following discharges of oil-based muds/cuttings (under a 
discharge limit of 6.9 mg/l oil content) during work-overs at that location in 2004/5. Sampling at Alma 
was not required since all SBM/cuttings generated during drilling were shipped to shore for treatment 
and disposal.              
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8.4 2007 SAMPLING 
 
Agency:  DFO (COOGER/Particle Dynamics Lab) – Bedford Institute of Oceanography 
 
Collection Date(s): August 13, 2007 (Thebaud) 

August 23, 2007 (Gully Sites) 

Platform: CCGS Hudson 

Type of Sample: Core samples (Depths 0-2cm and 2-4cm) 

Test Sample Locations: Thebaud (250m, 500m, 1000m)  
 (see Figure 8-1 & Table 8-2) 

Reference Sample Locations: Near Gully Marine Protected Area Sites G1, G2, G3a, G4a 
(see Figure 8-1 & Table 8-2) 

Sample Preparation: Bottom sediment samples were collected using a 
hydraulically damped slo corer.  This equipment preserves 
the sediment water interface in tact.  Samples are collected 
in polycarbonate tubes and then extruded and sliced in 
2cm intervals and stored cold (<4C) in plastic containers 
while at sea.  Samples are sub-sampled, dried, sieved and 
sent for analysis upon returning to the lab. 

Equipment:  Hydraulically damped slo corer. 

Sampling QA/QC: • Duplicate samples were taken at each site for analysis 
• GPS used for station keeping 
• A new cleaned slo-core polycarbonate tube was used 

for each collected core. 
 
8.5 ANALYSIS 
 
Agency:  Harris Industrial Testing Service Ltd. 
 
8.5.1 Parameters Analyzed 
 

Parameters Analysis Method 

LC(50) Ten samples were tested using Benthic 
amphipod Eohaustorius estuarius  [1]   

 
8.5.2 QA/QC 
 
All samples were held in the dark at 4 ± 2°C until testing.  
 

• The Eohaustorius were collected from Yaquina Bay, Newport, Oregon, USA by 
Northwestern Aquatic Sciences on August 14, 2007 and were received at HITS on 
August 17, 2007.   The organisms were acclimated and held in aerating seawater at 
15 ± 2°C (test temperature) in collection site sediment until the commencement of 
testing. 
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• The control sediment used for this test was the normal sediment from the 
Eohaustorius habitat, provided by the supplier. 

 
• Tests were conducted in 1L jars (pre-rinsed with seawater) with ~ 175 ml of sediment 

and 775 ml of seawater.   
 

• Each sediment and the control had 5 replicates with 20 test organisms per vessel.    
 

• Test organisms were exposed for 10 days (August 20-30, 2007) to continuous 
fluorescent lighting (756 lux) and light aeration.    

 
• Dissolved oxygen, pH, and temperature were monitored a minimum of five times 

throughout the test.   Ammonia (NH3) and salinity were measured initially and at 
termination  

 
• A Reference toxicant test was conducted with these organisms in seawater only, in 

the dark and with no aeration for a period of 96 hours. 
 

 
8.6 RESULTS 
 

• All monitored parameters, i.e., dissolved oxygen, pH, temperature and salinity, were 
within acceptable levels throughout the 10-day exposure.    
 

• Control mortality did not exceed 10%. 
 
• The reference toxicant results with Cadmium Chloride fell within the Warning Limits 

(i.e., ± 2 S.D. from the mean) derived from the historical data generated by this 
laboratory. (See Table 8-1) 

 
• Based on the criteria below, none of the near-field Thebaud or far-field reference 

samples taken near the Gully MPA are considered to be toxic. (See Table 8-3; 
Toxicity Summary for Eohaustorius estuarius [Conducted August 13 and 27, 2007]) 

 
Environment Canada EPS 1/RM/35 [2], recommends the following two-part guidance 
when judging the pass/fail of each sediment:  

 
“Test sediment from a particular sampling station and depth is judged to have failed 
this sediment toxicity test if the mean 10-day survival rate for the replicated groups of 
test organisms exposed to this sediment is more than 20% lower than that in the 
reference sediment and is significantly different. 
 
Reference sediment is defined as a field-collected sample of presumably clean 
(uncontaminated) sediment, selected for properties (e.g., particle size, compactness, 
total organic content) representing sediment conditions that closely match those of 
the sample(s) of test sediment except for the degree of chemical contaminants. 
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If a reference sediment is unavailable, the test sediment is judged to have failed this 
sediment toxicity test if the mean 10-day survival for the replicate groups of test 
organisms exposed to this sediment is more than 30% lower than that in the control 
sediment and is significantly different.  Control sediment is defined as: “clean 
sediment which does not contain concentrations of one or more contaminants that 
could affect the survival or behavior of the test organisms.  Control sediment might 
be natural sediment from an uncontaminated site, or formulated (reconstituted) 
sediment.  This sediment must contain no added test material or substance, and 
must enable an acceptable survival rate for the test organisms during the test.  The 
use of control sediment provides a basis for interpreting data derived from toxicity 
tests using test sediment(s).”   

 
The Gully sediment samples cannot be strictly considered as ‘reference’ in the strictest 
sense according to the Environment Canada definition. Hence, the 30% toxicity limit was 
used for comparison purposes.15  The ‘control’ sediment used for this test was the normal 
sediment from the Eohaustorius habitat, provided by the supplier. 
  

Table 8-1  Eohaustorius estuarius Reference Toxicant Results with Cadmium Chloride 
 

Test 96 Hour LC50 (mg/L) 

Aug. 20-24, 2007 14.9  (C.L.: 12.5-17.6) 

Historical Mean 19.2  

Warning Limits 11.0-33.6  

 
8.7 SUMMARY AND CONCLUSIONS 
 

• No toxic responses (amphipod mortality of 30% or greater) were observed in 2007  
using the amphipod, Eohaustorius estuarius, at any of the far-field Gully reference or 
nearfield Thebaud platform sampling sites.  

 
• Toxic responses in sediments collected at the sampling site nearest this platform 

(i.e., T-250m) in the years immediately following drilling (1999-2002) appear to have 
stabilized at the baseline level (<10% in 1998) since the fall of 2003 from a high of 
81% in the spring of 1999 (Figure 8-2).   

 
• In earlier years, sediment toxicity (as a measure by amphipod survival) appeared to 

be related to the concentration of TPH rather than the concentration of Barium (see 
Section 4, Sediment Chemistry). 

                                                 
15 From an EEM point of view however, the Gully MPA samples provide suitable far-field reference data for 
comparison with platform sites. 
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8.8 REFERENCES 
 

[1] Environmental Canada, Dec. 1992 with Oct. 1998 amendments. Biological Test 
Method: Acute Test for Sediment Toxicity using Marine or Estuarine Amphipods 
Report EPS 1/RM/26 Environmental Protection, Ottawa, ON. 83 pp.  

 
[2] Environment Canada, 1998. Biological Test Method: Reference Method for 

Determining Acute Lethality of Sediment to Marine or Estuarine Amphipods. EPS 
1/RM/35 Environmental Protection, Ottawa, ON. 75 pp.     

 
[3] National Energy Board, Canada-Newfoundland Offshore Petroleum Board, Canada-

Nova Scotia Offshore Petroleum Board, August 2002. Offshore Waste Treatment 
Guidelines.  
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Figure 8-1  Location of sampling sites 
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Table 8-2  GPS Co-ordinates of 2007 Grab Sample Locations16 
 

Site Latitude (North) Longitude 
(West) 

Thebaud  250 43° 53.538 060° 11.825 

Thebaud  500 43° 53.529 060° 11.581 

Thebaud  1000 42° 53.459 060° 11.179 

Gully G1 44° 07.877 059° 29.491 

Gully G2 44° 06.163 059° 19.931 

Gully G3a 44° 04.356 059° 18.669 

Gully G4a 44° 00.781 059° 14.767 
 

 
Table 8-3  Toxicity Summary for Eohaustorius estuarius 

 

Sample ID Lab ID  Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Total/% 
Mortality 

G-1 #7-354-A 1 2 0 0 2 5 

G-2 #7-354-B 1 2 0 1 1 5 

G-3 #7-354-C 0 0 0 0 0 0 

G-4 #7-354-D 0 1 0 0 0 1 

control Control 0 0 1 0 0 1 

T-250 #7-336-A 0 0 0 2 1 3 

T-500 #7-336-B 0 0 0 0 0 0 

T-1000 #7-336-C 0 0 2 1 0 3 

control Control 0 0 1 0 1 2 

 

                                                 
16 Sediment used in the analysis was taken from the top 4 cm of the core sample. 
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Figure 8-2  Amphipod Mortality (%) 

 

 
 
 
 
 
 

 

I Monalily 01 Tllebaud 250m 

__ ,_ .. 

.. 

i _;;_ 

i 
~ .. 1-----l 

-'-
' I 
~' 



2007 Annual Report – SOEP Offshore Environmental Effects Monitoring Program 
Section 9 – Thermal Discharge Monitoring – Thebaud Compression Platform 
 

Page 9-1 

9.0 THERMAL DISCHARGE MONITORING – THEBAUD COMPRESSION 
PLATFORM  
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9.1 BACKGROUND 
 
ExxonMobil Canada Properties commissioned a compression platform at the Thebaud field 
in November 2006 with steady-state operation since February 2007. 
 
Although the compression platform has already been subject to a full and thorough 
environmental assessment (Joint Public Review Panel 1997), as acknowledged by the 
Canada-Nova Scotia Offshore Petroleum Board (CNSOPB), ExxonMobil undertook a 
monitoring program to address the requirement for environmental due diligence which would 
verify that the Compression Project is within the scope of the overall project assessed and 
approved in 1997. 

The Compression Platform utilizes an indirect seawater cooling system consisting of a 
closed loop, cooling medium for the transfer of heat from process fluids to the cooling 
medium and an open, seawater loop for the transfer of heat from the cooling medium to the 
seawater. 
 
The addition of cooling water discharge from the Thebaud compression platform provides a 
substantial increase in discharge volume compared with the Produce Water plume. As 
previously reported by ExxonMobil (ExxonMobil [1]), numerical dispersion simulations 
indicate that temperature alteration due to thermal discharges from the compression 
platform during routine operations will be confined to the nearfield platform area (i.e. < 200 
m from the discharge caisson) and will represent a minor proportion of the total variability to 
which marine organisms are exposed in this environment. 
 
9.2 GOAL 
 
Collect data on the average footprint of the excess heat discharged to the environment as 
cooling water medium for the Thebaud Compression Platform. 
 
9.3 OBJECTIVES 
 

• To ground truth numerical dispersion predictions of cooling water discharge from 
Thebaud Compression Platform. 

• To provide sound physical basis to guide future EEM planning. 
 
9.4 MONITORING PROGRAM 
 
During a September field program, four moorings supporting temperature loggers were 
deployed at Thebaud for the purpose of collecting time series temperature data in support of 
the Compression Platform cooling water discharge thermal plume monitoring program.  
 
Near-field moorings were deployed at nominal distances of 100 m, 200m and 500 m from 
the discharge caisson of the Thebaud Compression Platform along a bearing of 
approximately 175°T (Figure 9-1).  A single far-field mooring was deployed as a control site 
1,500 m from the discharge caisson along the same bearing.  Coordinates for each mooring 
are presented in Table 9-1. 
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Table 9-9-1  GPS Co-ordinates of 2007 Grab Sample Locations 

 

Latitude (North) Longitude 
(West) 

Range 
from 

Platform 
(m) 

Bearing (oT) 
from 

Platform 

Water 
Depth 

(m) Deg. Dec. Min. Deg. Dec. 
Min. 

Datum 

100 m 175 32 43 53.433 60 11.963 WGS84 

200 m 175 33 43 53.417 60 11.900 WGS84 

500 m 175 35 43 53.345 60 11.708 WGS84 

1,500 m 175 30 43 53.087 60 11.031 WGS84 

 
 

Figure 9-1 Diagram showing placement of Near-Field Thermistor Moorings relative to 
Discharge Caisson. 

 
 
Temperature loggers (thermistors) were vertically spaced at depths of 0.5m, 1 m, 2 m and 5 
meters at each of the 4 sites, with thermistors at 28 m depth at the 100 m and 1,500 m sites 
plus an additional thermistor at 20 m depth at the 1,500 m site. Figure 2 presents the 
mooring diagram showing vertical placement of the thermistors. 
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Figure 9-2 Mooring diagram showing placement of Temperature Loggers. 

 
 
HOBO U22 Water Temp Prov2 and TidbiT v2 temperature loggers, manufactured by the 
Onset Computer Corporation, were set to record temperature values at 2 minute sampling 
intervals. Two minute intervals allowed for sufficient memory for a 60 day sampling program 
whilst providing adequate temporal resolution for detection of excess temperature of the 
cooling water plume against ambient temperatures. The stated accuracy of the thermistors 
is 0.2°C over a range of 0° to 50°C with a resolution of 0.02°C at 25°C.  
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The thermistors were deployed for a planned maximum duration of 60 days on September 
9, 2007. Due to weather and operational restrictions for access to vessels, the recovery trip 
was postponed until early February 2008. During recovery of the 1,500 m mooring on 
February 9, the mooring parted below the sash weight resulting in loss of the lower 3 
thermistors. The thermistor at 0.5m was also missing. The 100m, 200m and 500m 
thermistor mooring high-flyers were all missing from their respective locations representing a 
catastrophic loss to the measurement program (comment from vessel crew indicated all 
moorings were on site about 2 weeks prior to the recovery trip). 
 
9.5 RESULTS 
 
Excess temperature monitoring of the compression platform cooling water discharge above 
ambient seawater was not completed due to the loss of the near-field thermistors, 
 
Data from the 1m, 2m and 5m control thermistors are presented below (Figure 9-3). Of note 
is the agreement between thermistors during well mixed conditions and the apparent solar 
heating captured by the 1m and 2m thermistors (Figure 9-4). These data suggest sound 
methodology in the approach to the program.  
 
Figure 9-3  Time series temperature data for 1m, 2m & 5m thermistors at the Control Site. 
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Figure 9-4  Time series temperature data from Sept. 17 to Sept. 24 showing 
 periods of solar heating at the Control Site. 
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9.6   SUMMARY AND CONCLUSIONS 
 
Verification of persistence and spatial distribution of excess temperature above ambient 
seawater resulting from discharge of seawater cooling medium from the Thebaud 
Compression Platform could not be determined due to the loss of the near-field thermistor 
moorings. 
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