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10) The Operator must submit annual progress reports and make presentations on the 
CO2 EOR scheme to the Compliance Verification Group in the AER Compliance & 
Liability Management Branch, with the first to occur after one year 
commencement of the miscible fluid injection. These reports and presentations 
shall include the following information in metric units: 

 
a) a summary of the scheme operations including: 

i) any new project wells drilled in the reporting period, any 
workovers/treatments done on the injection and monitoring wells 
including the reasons for and results of the workovers/treatments, 

ii) changes in injection equipment and operations, 
iii) identification of problems, remedial action taken, and impacts on 

scheme performance, and 
iv) a table of analysis data including baseline values and testing results. The 

table must include the unique well indicators, sample dates, test dates and 
results for all soil, CBM, water and deep monitoring wells, and wells for 
vent flowing tests. 

 
 

This is the fourth annual progress report and covers the significant development activities 
in the Part 1 Area of the Clive D-3A CCUS project during 2023. The Part 2 Expansion area 
was approved under Approval No. 12832M on November 17th, 2023, and will be 
incorporated into next year’s report.    
  
During 2023, Enhance permanently sequestered 1.5 Mt of CO2 into the Clive D-3A 
reservoir. As of March 2024, the Clive CCUS project has safely stored over 5 Mt of CO2, 
making the Enhance Clive Sequestration Facility a world-class, safe, and trusted CCUS 
project in Alberta, Canada. With Enhance’s storage capacity, capture from two large 
emitter partners and common transportation infrastructure, the Alberta Carbon Trunk Line 
Project is one of the world’s most successful CCUS projects.  
  
A key driver to the success of any CCUS project is its energy efficiency. Throughout 2023, 
Enhance remained dedicated to improving energy efficiency, particularly evident in our 
key initiatives. With a strategic emphasis on improving compression efficiency, we 
pursued innovative approaches to enhance our operational performance by fine-tuning 
operating conditions and conducting comprehensive testing on our gas recycling 
infrastructure. On a total Horsepower used per MMcf/d of Recycle (Hp/MMcf/d) basis, we 
have reduced our energy consumption below our original design basis by approximately 
30%. During 2023 Enhance also converted the 100/07-34-039-24W4/00 Hz well from ESP 
and equipped the newly drilled 104/10-26-039-24W4/00 as flowing wells using the CO2 in 
the reservoir to lift the oil to the surface. Initial results have been very successful. We will 
continue to evaluate their production performance without artificial lift in 2024 and look 
for other suitable conversions. 
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In 2023, Enhance continued to evaluate the effectiveness of WAG (Water Alternating Gas) 
vs SGI (Straight Gas Injection) in the Clive D-3A reservoir. All four of the approved WAG 
injectors 100/01-03-040-24W4/00, 100/01-34-039-24W4/00, 102/06-01-040-24W4/00 and 
103/16-02-040-24W4/00 were WAG cycled during 2023 (Figure 1). 
 
The 102/02-02-040-24W4/00 vertical well was re-completed in July 2023 using sliding 
sleeves to evaluate vertical conformance in the Clive D-3A reservoir. As is common in 
Carbonate reservoirs, the Clive D-3A reservoir has numerous vertical baffles, local 
barriers, and high permeability vuggy facies that can affect CO2 conformance. To further 
our understanding of the vertical conformance, a new vertical producer was drilled at 
104/10-26-039-24W4/00 during October 2023 and completed using sliding sleeves. 

  
 
Figure 1: Clive D-3A Part 1 Area Activity Map  
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In 2019 the Clive D-3A CO2 EOR - Part 1 - MMV baseline and monitoring program was 
initiated. In 2020 Enhance Energy began annual monitoring programs. Details of the 2019 
to 2023 soil and groundwater baseline monitoring program, sampling procedures, test dates 
and results are included in Attachment 1 (MMV Soil & Groundwater Monitoring 2024 
Annual Report). Details of the 2019 to 2023 Surface Casing Vent Flow (SCVF) baseline 
monitoring program, test dates and results are included in Attachment 2 (2019-2023 SCVF 
Baseline Monitoring Program). Data collected during the 2023 monitoring, measurement 
and verification program indicate that CO2 remains within the Leduc formation.  

 
b) a full discussion of the pressures of the Leduc and Nisku formations, including 

stabilized shut-in formation pressures and on how the pressure compares with 
the formation pressure expected for the cumulative volume of the CO2 
injected, along with an updated estimate of what the actual cumulative 
injection volume will be at the maximum shut-in formation pressure specified 
in clause 6, subclause a, 

 
In 2023, pressure surveys were carried out on three Leduc monitoring wells located at 
100/10-35-039-24W4/00, 100/05-02-040-24W4/00, and 100/04-11-040-24W4/00. An 
additional Leduc pressure survey was conducted at 102/02-02-040-24W4/00 after 
recompletion. Furthermore, four pressure surveys were conducted on Nisku Monitoring 
wells at 100/04-26-039-24W4/02, 100/08-35-039-24W4/02, 100/16-02-040-24W4/02 and 
100/14-10-040-24W4/02 (Figure 2). 

 
  

Figure 2: Clive D-2A and D-3A 2023 Monitoring Wells 
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The discovery pressure of the Clive Leduc D-3A reservoir was 17,593 kPa at the pool 
datum depth of 1,017.8 meters sub-sea. Under the current approval, the maximum Leduc 
reservoir pressure cannot exceed 17,500 kPag and must not be less than 13,000 kPag. The 
current average reservoir pressure of the four Leduc wells surveyed in the Part 1 Area in 
2023 is 13,560 kPa, which is approximately 23% lower than the 1952 discovery pressure 
(Table 1&2). 
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The discovery pressure of the Clive Nisku D-2A reservoir was 17,097 kPa at the pool 
datum depth of 982.5 meters sub-sea. Pressures from the Nisku monitoring wells at 
100/04-26-039-24W4/02, 100/08-35-039-24W4/02, and 100/14-10-040-24W4/02 
averaged 12,998 kPa in 2023, which is approximately 24% lower than the discovery 
pressure (Table 1). 

  
Due to the more heterogeneous nature of the Clive D-2A reservoir’s geology, there is more 
variability in Nisku reservoir pressures across the Part 1 Area as seen in Figure 3.  
Pressure from the Nisku 100/16-02-040-24W4/00 well is currently 9,944 kPa. Based on 
previous pressure survey results on this well, this diminished pressure in comparison to the 
rest of the Nisku deep monitoring wells suggests that a portion of the Nisku pool around 
the 100/16-02-040-24W4/00 well is partially hydraulically isolated from the lower part of 
the Nisku pool (represented by 100/04-26-039-24W4/02, 100/08-35-039-24W4/02 and 
100/01-02-040-24W4/02). A review of the 100/16-02-040-24W4/02 well log reveals that 
there is a one-meter-thick impermeable layer of anhydrite at 1,889 m, which is the 
probable cause of the partial hydraulic isolation. 
 
A graphical plot of reservoir datum pressures for the Clive D-2A and D-3A reservoirs from 
2014-2023 is presented below in Figure 3. 
 
 
Figure 3: Clive D-2A and D-3A Datum Pressure 2014-2023 
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The average reservoir pressure in the Clive D-3A Part 1 Area has increased by 454 kPa 
since the project started (Figure 3). The average reservoir pressure of the Clive D-3A Part 
1 Area increased by 109 kPa to 13,560 kPa during 2023. Reservoir simulation models 
predicted an average reservoir pressure of approximately 15,000 kPa during CO2 injection. 
Due to the greater than expected transmissivity of the Clive D-3A reservoir and the 
underlying Bashaw Platform water leg, the average stabilized reservoir pressure is not 
expected to increase significantly because the pressure will continue to be dissipated into 
the Leduc reservoir and Bashaw Platform water leg.  
 
Pressure communication amongst the Leduc and Nisku pools of the Bashaw Reef Complex 
via the water leg has been documented as early as 1966 and discussed by Springer & Tsang 
in (CIM 83-34-24) Innisfail-Clive-Nevis Reef Chain Revisit (Attachment 3). Because of 
this connectivity, it is not expected that the maximum shut-in formation pressure of 17,500 
kPag specified in clause 6, subclause a, will be encountered over the lifespan of the project. 
Enhance Energy continues to closely watch reservoir pressures and will report any changes 
to this assessment as the project progresses. 
 
The Clive D-2A monitoring well pressure continues to be stable in 2023 and shows no 
evidence of direct pressure communication with the underlying Leduc reservoir. However, 
as previously discussed above, the Nisku and Leduc pools in the Clive area are directly 
connected hydraulicly via the Bashaw Platforms water leg. It is not surprising, therefore, 
that the average Clive D-2A monitoring well pressures have also increased by about 125 
kPa as pressure in the aquifer is dissipated.  

 

c) a discussion of the overall performance of the scheme, including the incremental 
oil recovery and the volume of incremental oil produced as a result of the miscible 
fluid injection, how the reservoir pressure is changing over time; updated 
geological maps; and updated CO2 plume extent and pressure distribution 
models, if needed. The updated geological maps should be based on all new data 
obtained since the commencement of the injection to the end of the reporting 
period, 

 

The injection and production capacity of the Clive D-3A pool has exceeded our initial 
expectations. Having good reservoir processing capacity is key to EOR performance. The 
extremely high processing capacity of the reservoir makes it possible to keep both injection 
and production pressure above minimum miscibility pressure (determined by Slim Tube 
tests to be between 11.4-12.5 MPa). After 46 months of gas injection, the average reservoir 
pressure is approximately 13.6 MPa, below the reservoir discovery pressure of 17.5 MPa, 
above the minimum miscibility pressure of less than 12.5 MPa, and above the approved 
minimum operating pressure of 13.0 MPa. 
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As planned Enhance injected an initial slug of CO2 before bringing on production, and as 
predicted by the simulation model breakthrough of CO2 in 2020 was expected. Enhance 
had an existing 8 MMcf/d battery compressor ready to manage gas volumes at the 
commencement of production. While CO2 breakthrough was predicted, initial recycle rates 
were higher than expected. A larger 52 MMcf/d recycle compressor had already been pre-
ordered and was running by mid-January 2021 to manage the actual CO2 recycle volumes. 
Yearly average gas production climbed from 48.5 MMcf/d in 2022 to 67.5 MMcf/d in 
2023 and exited in December 2023 at 88.3 MMcf/d.  
  
In 2023, Enhance continued to evaluate the effectiveness of WAG (Water Alternating Gas) 
vs SGI (Straight Gas Injection) in the Clive D-3A reservoir. All four of the approved WAG 
injectors 100/01-03-040-24W4/00, 100/01-34-039-24W4/00, 102/06-01-040-24W4/00 and 
103/16-02-040-24W4/00 were WAG cycled during 2023. As expected, due to the viscosity 
differences between water and CO2, the bottom-hole injection pressure under water was 
approximately 2,500 kPa higher than CO2 at similar injection rates. The WAG response 
displayed several positive signs in that the water injected under WAG was seen in the 
offsetting horizontal producers and the produced gas decreased under WAG. However, 
there was only a minimal improvement in oil production under WAG. Results suggest that 
SGI (Straight Gas Injection) is the optimal recovery mechanism for Clive.        
 
The 102/02-02-040-24W4/00 vertical well was re-completed in July 2023 using sliding 
sleeves to evaluate vertical conformance in the Clive D-3A reservoir. As is common in 
Carbonate reservoirs, the Clive D-3A reservoir has numerous vertical baffles, local 
barriers, and high permeability vuggy facies that can affect CO2 conformance. To further 
our understanding of the vertical conformance, a new vertical producer was drilled at 
104/10-26-039-24W4/00 during October 2023 and completed using sliding sleeves. 
Further testing will be undertaken in 2024 to quantify the results. 
 
Simulation modeling continues to be a valuable tool for Enhance to predict and monitor 
CO2 plume behavior and enhanced oil recovery performance. Before the commencement 
of CO2 injection, Enhance built a robust reservoir simulation model of the Leduc 
Formation in Clive. The geological model was constructed on a framework of 
geomodelling which captured the complex relationships that recorded constantly 
fluctuating conditions during carbonate platform growth at Clive distilled from detailed 
core studies and petrophysical work. The simulation model was history matched to over 50 
years of production and injection history and was used to aid in the design of CO2 injection 
plans and the development of the MMV Plan for the Clive Part 1 and Part 2 areas. 

 
During 2022 Enhance continued to introduce further refinements to the geomodelling 
techniques used in characterizing the Clive Leduc reservoir and its hydraulic connection to 
the Bashaw platform. Enhance Energy built a much larger simulation model to manage the 
project's expansion Northward and to accurately capture the CO2 plumes movement and 
storage in the reservoir. 
 
Enhance used the expanded simulation model to update this year's annual report. The 
movement of CO2 in the reservoir was as expected (Figure 4). As the CO2 flood advances, 



 

Enhance Energy Inc.    I  2000-500 4 Ave SW, Calgary AB T2P 2V6      I    Phone: 403.984-0202    I     Fax: 403.984.0226  
 

the simulation model area will continue to grow in size and complexity. In 2023, Enhance 
began working on an expanded Bashaw Platform-sized geomodel that we anticipate to be 
completed in late 2024 to refine our understanding of pressure response in the regional 
aquifer. 
 
 
Figure 4: 2023 Simulation Study CO2 Plume Forecast 

 
 

CO2 Mole Fraction (CO2 Plume) 

 

 
 
 
No unexpected movement of CO2 was detected during the 2023 MMV monitoring program 
(Attachment 1), and no new Surface Casing Vent Flows were seen in the MMV area during 
the 2023 reporting period (Attachment 2). 
 
The oil saturation modeled in the vicinity of the CO2 injectors has continued to decline, 
showing that CO2 is being miscibly absorbed into the oil. This results in oil swelling, 
viscosity reduction, and mobilization of the residual oil with CO2. Figure 5 below shows the 
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oil saturation along a cross-sectional slice at the 100/10-27-039-24W4/00 injector and the 
100/03-01-040-24W4/00 injector before injection and after 46 months of CO2 injection. 
 
 
Figure 5: 2023 Simulation Study Oil Saturation Forecast 

 
 

 
 
 
 
 
Producing bottom hole pressures during 2023 averaged 13.1 MPa, and fluid withdrawal rate 
is limited by bottom hole pump capacity and flow line pressures. The 2023 Simulation 
Study prediction of bottom hole producing pressures for the production wells can be seen 
below in Figure 6. 
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Figure 6: 2023 Simulation Study Producing Bottom Hole Pressure Forecasts  
 

 
 

Estimated average bottom hole injection pressures in 2023 have ranged from 13.7-15.1 MPa 
(Table 5) with injection rates limited by wellbore design. The higher injection pressures are 
associated with water injection as expected. The 2023 Simulation Study prediction of 
bottom hole injection pressures for the injection wells is below in Figure 7. 

Figure 7: 2023 Simulation Study Bottom Hole Injection Pressure Forecasts 
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The simulation studies Average Reservoir Pressure prediction is in close agreement to 
pressure survey observations and is approximately 340 kPa higher than the actual field 
observation of approximately 13,357 kPa as of December 2023 (Figure 8). 
 
 
 
Figure 8: 2023 Simulation Study Average Reservoir Pressure Forecast vs Actual 

 
 

 

 

A graphical depiction of the simulation models Average Reservoir Pressure is in Figure 9 
below. Pressure propagates almost uniformly across the reservoir boundary, which 
confirms the high deliverability of the Leduc formation in the Clive field. 
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Figure 9: 2023 Simulation Study Total Model Average Reservoir Pressure Forecast 

 
 
 

 

 

A history match of the 2023 Simulation Study is displayed below (Figure 10). The results 
are in close agreement with field production and injection history based on injection and 
production cumulative volumes. 
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Figure 10: 2023 Simulation Study History Match 
 
 

 
 

 
 

Due to battery start-up constraints in Q4 2020, only two production wells were initially 
brought onstream. All four drilled producers were online by mid-January 2021 when the 
main recycle compressor was commissioned. The graph below shows an updated recovery 
factor curve for oil production from our simulation model in comparison to CO2 HCPV 
injected for Central Clive. 

 
However, it must be noted that the Original Forecast Recovery Curve below (Figure 11) 
includes four additional horizontal producers (8 Total) in Central Clive. Enhance has not 
drilled the remaining four producers yet due to facility recycle capacity constraints and is 
evaluating optimal design and recovery strategies. A second recycle compressor and new 
production wells are planned for the second half of 2024. 
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Figure 11: HCPV CO2 Injected vs Incremental Recovery Factor 

 

 

 
d) a discussion on how an increase pressure due to the miscible fluid injection could 

have an adverse effect on hydraulic fracturing of the target formation or caprock, 
and the displacement of brine upward out of the target formation via a conduit 
such as fracture or fault, and wellbores within the area of influence. In addition, a 
list of all wells that penetrated the injection target formation surrounding the 
injection well where the pressure increase could also have an adverse effect, 
 
 

The average reservoir pressure in the Clive D-3A Part 1 Area has increased by 257 kPa 
since the project started (Figure 3). Because of the reservoir’s connectivity to the Bashaw 
Reef Complex via the water leg, it is not anticipated that the maximum shut-in formation 
pressure of 17,500 kPa specified in clause 6, subclause (a), will be encountered over the 
lifespan of the project. 
  
Containment assurance is a top priority for Enhance Energy and a detailed wellbore 
containment study was undertaken, reviewed by the AER, and submitted in Directive 065 
application no. 1923727 (Approval 12832B). Enhance Energy has also implemented a 
comprehensive MMV program over the area to monitor for any sign of a containment 
breach and live reservoir injection and production pressures are monitored via SCADA. 
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e) results and evaluation of all monitoring done during the reporting period 
including but not limited to: pressure surveys, corrosion protection, fluid 
analyses, logs and any other data collected that would help in determining the 
success of the scheme, 

 
Pressure surveys for the reporting period are included in Attachment 4, and Fluid Analyses 
are included in Attachment 5.  

 
 

f) a table showing the following data for each month of the reporting period: 
i) a representative composition for the injected fluids, 
Average composition of the injected fluids is summarized in attached Table 3.  

ii) a representative composition for the re-injection streams, 
Average composition of the re-injected fluids is summarized in attached Table 4. 

iii) mole fraction of the CO2 and impurities in the injection stream, 
Monthly mole fractions of CO2 and impurities in the injection and re-injection streams 
are summarized in attached Table 3 and 4, respectively. 

iv) standard volume of the CO2 injected, 
v) cumulative volume of the CO2 injected at standard conditions 

following the commencement of the scheme, 
vi) CO2 stream formation volume factor, 
vii) volume of the CO2 injected at reservoir conditions, 
viii) cumulative volume of the CO2 injected at reservoir conditions 

following the commencement of the scheme, 
ix) hours on injection, the net amount of the CO2 injected in the reservoir, in 

reservoir cubic meters and in standard cubic meters, the difference 
between total CO2 injected into and that produced from the scheme, 

x) maximum daily injection rate at standard conditions, 
xi) average daily injection rate at standard conditions, 
xii) maximum wellhead injection pressure and corresponding wellhead 

injection temperature, 
xiii) average wellhead injection pressure and corresponding average wellhead 

injection temperature, 
xiv) estimated or measured average reservoir pressure in the target formation, 

and 
xv) estimated average bottomhole injection pressure.* 
* Include a discussion in detail on how the hydrostatic head of the miscible fluid 
in the wellbore, friction losses in the tubing, and pressure losses in the reservoir 
are accounted for in the determination of the average reservoir pressure. 

 
Monthly tabular data for items 10.f (iv-xv) are attached in Table 5. 
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To improve our understanding of operating reservoir pressures, Enhance Energy has 
installed real-time bottom hole production well monitoring sensors on all pumping 
horizontal oil wells which have continuous monitoring at the pump intake and are tied 
directly into SCADA. Enhance Energy has also equipped two of our injection wells   
100/01-34-039-24W4/00, and 100/11-25-039-24W4/00 with real-time bottom hole injection 
pressure and temperature sensors tied into SCADA. This creates an additional level of 
confidence that we are operating the scheme well under the maximum shut-in formation 
pressure of 17,500 kPag as specified in clause 6, subclause a, of AER Approval 12832M. 

  
Production Wells: 
• 100/10-27-039-24W4/00 – BHG landed at reservoir depth (no correction factor) 
• 100/07-34-039-24W4/00 – BHG landed at reservoir depth (no correction factor) 
• 100/03-01-040-24W4/00 – BHG landed at reservoir depth (no correction factor) 
• 100/14-01-040-24W4/00 – BHG landed at reservoir depth (no correction factor) 

 
Injection Wells: 
• 100/01-34-039-24W4/00 – BHG landed 60 m above reservoir depth 
• 100/11-25-039-24W4/00 – BHG landed at reservoir depth (no correction factor) 

 
Enhance landed the bottom hole gauges at 90 degrees in the horizontal entry point/’midpoint 
of perfs’ in five of six wells. These gauges are tied directly back to SCADA and have an 
accuracy of +/-70 kPa based on the manufacturer’s specs. No correction factor to a reservoir 
datum needs to be applied as it would only be a few meters depending on the well. The                             
100/01-34-039-24W4/00 well gauges were hung 60 m above the midpoint perfs. The 
estimated average bottom hole injection pressure for this well was calculated by 
determining the average pressure gradient between the wellhead tubing pressure and the 
downhole pressure sensor. This pressure gradient (kPa/m) plus 100 kPa was then applied to 
the 60 m offset distance between the recorder and the reservoir sand face and then added to 
the downhole pressure sensor’s recorded pressure. This method accounts for actual frictional 
pressure losses in the tubing, temperature gains, and viscosity and density changes of the 
CO2 over the 1,839 mMD distance from the injection wellhead to the downhole pressure 
sensor and only extrapolates the pressure for the final 60 m representing only 3.3% of the 
total distance from the injection wellhead to the reservoir sand face. 

 
 

g) a plot showing ongoing monthly injection volumes and the maximum wellhead 
injection pressure versus time. The plot must display the scheme on an ongoing 
basis and not just for the reporting period, 

 
 

A plot of monthly CO2 injection volume vs max wellhead injection pressure is displayed 
below in Figure 12. 
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Figure 12: Monthly CO2 Injection Volume vs Max Wellhead Injection Pressure 
 

 

 

h) a table showing the calculated net tonnes of the CO2 injected in reservoir and 
in standard conditions, which is a difference between the miscible fluid 
injected into and that produced from the scheme: 

 
i) on a monthly basis for the reporting period, and 
ii) on an annual basis since the commencement of injection. 

 
Monthly tabular data for item 10.h is attached in Table 6. 

 
 

i)  a table and plot of the calculated voidage replacement ratios both on a 
monthly and cumulative basis from the start of scheme operations, and 

 
Monthly tabular data of the instantaneous and cumulative voidage replacement ratio is 
attached in Table 7. Injection of CO2 into the Part 1 Area began in March 2020 and 
production did not start until October 2020. Production was restricted due to an initial recycle 
capacity limitation of 8 MMcf/d at the Battery. Due to the eight month delay between initial 
injection and production, voidage replacement calculations are not very meaningful for this 
period.  
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6) The Operator must conduct the miscible fluid injection in the well(s) referred to in clause 3 
in 

accordance with the following requirements: 
 
d) a voidage replacement ratio must not exceed 1.0 on the basis of cumulative production 
and injection volumes following commencement of production, 

 
 

The cumulative voidage replacement ratio for the Part 1 Area is 0.76 (Figure 13). 
 

Figure 13: Monthly Reservoir Voidage for Clive Part 1 Area 

 
 
 

j)  verification that all conditions of this approval have been met during the 
reporting period. All non-compliance events should be summarized, and should 
be voluntarily self- disclosed as soon as they occur to the Resource Compliance 
in the AER Environment & Operational Performance Branch. 

 
 
Enhance Energy confirms that all conditions of Approval No. 12832M have been satisfied 
during the reporting period based on the facts as we know them at the time of this submission.    
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TABLES 
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ATTACHMENTS  
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ATTACHMENT 1 
 

MMV Soil & Groundwater Monitoring 2023 
Annual Report  
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Project Number CP23-EEI-02-00
Date 12/19/2023

Area Land Owner Number Date IR
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(dd-mmm-yy) cfu/ml None None cfu/ml cfu/ml None

Table 4: Groundwater Analytical Results: Microbiological Parameters

North 1 UL2 - Development 7/Aug/19 9000 Present Present 1400 - -
UL2 - Development 7/Oct/19 - - - - - -
UL2 - Development 22/Jul/20 9000 - - 27000 - -
UL2 - Development 22/Jul/20 2200 - - < 1 - -
UL2 - Development 27/Oct/20 2200 Present Absent < 1 - -
UL2 - Development 15/Jun/21 - - - - - -
UL2 - Development 5/Oct/21 2200 - 115000 - 440000 High
UL2 - Development 26/Jun/22 2200 2200 6000 6000 - -
UL2 - Development 12/Sep/23 - 2200 325 - < 20 -

North 1 UL3 - Development 7/Aug/19 9000 Present Present 1400 - -
UL3 - Development 7/Oct/19 - - - - - -
UL3 - Development 22/Jul/20 9000 - - 115000 - -
UL3 - Development 22/Jul/20 9000 - - 115000 - -
UL3 - Development 28/Oct/20 2200 Present Present 5 - -
UL3 - Development 28/Oct/20 150 Present Absent < 1 - -
UL3 - Development 15/Jun/21 - - - - - -
UL3 - Development 5/Oct/21 < 1 - < 1 - 67000 High
UL3 - Development 26/Jun/22 9000 9000 11500 11500 - -

UL3 - Development 12/Sep/23 - 2200 20 - < 20 -

Baseline Groundwater Sampling Points

North 1 Land Owner 19 16/Jun/21 - - - - 2500 -
Land Owner 19 8/Oct/21 2200 - < 1 - 440000 High
Land Owner 19 24/Jun/23 - 2200 1400 - 500 -
Land Owner 19 24/Jun/23 - 2200 1400 - 500 -

Land Owner 19 19/Sep/23 - 2200 < 1 - 67000 -

South Land Owner 29 17/Jun/21 - - - - 13000 -
Land Owner 29 23/Jun/22 2200 2200 < 1 < 1 - -
Land Owner 29 23/Jun/22 2200 2200 325 325 - -
Land Owner 29 24/Jun/22 2200 - - 325 - -
Land Owner 29 24/Sep/22 2200 - - < 1 100 -
Land Owner 29 29/Jun/23 - 2200 75 - < 20 -
Land Owner 29 14/Sep/23 - 2200 < 1 - 2500 -

North 3 273157 (Enhance Facility Well) 15/Jun/21 - - - - - -
273157 (Enhance Facility Well) 5/Oct/21 < 1 - < 1 - 100 Low
273157 (Enhance Facility Well) 14/Jun/22 - - - - - -
273157 (Enhance Facility Well) 19/Sep/22 500 - - - 2500 -
273157 (Enhance Facility Well) 21/Jun/23 - 500 75 - 2500 -
273157 (Enhance Facility Well) 13/Sep/23 - 25 < 1 - 100 -
273157 (Enhance Facility Well) 13/Sep/23 - 2200 < 1 - 500 -

North 1 Land Owner 14 6/Oct/21 25 - < 1 - 2500 Medium
Land Owner 14 18/Jun/22 - - - - - -
Land Owner 14 21/Sep/22 2200 - - < 1 500 -
Land Owner 14 27/Jun/23 - 2200 1400 - 2500 -
Land Owner 14 14/Sep/23 - 2200 < 1 - 2500 -

North 2 Land Owner 26 8/Oct/21 2200 - < 1 - 440000 High
Land Owner 26 21/Sep/22 2200 - - < 1 13000 -



Client Name Enhance Energy Inc.

Project Number CP23-EEI-02-00
Date 12/19/2023

Area Land Owner Number Date IR
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(dd-mmm-yy) cfu/ml None None cfu/ml cfu/ml None

Table 4: Groundwater Analytical Results: Microbiological Parameters

North 3 Land Owner 7 16/Oct/21 500 - < 1 - 67000 High
Land Owner 7 16/Jun/22 - - - - - -
Land Owner 7 20/Sep/22 2200 - - < 1 2500 -
Land Owner 7 15/Sep/23 - 500 < 1 - 2500 -

North 1 Land Owner 11 6/Oct/21 2200 - < 1 - 2500 Medium
Land Owner 11 15/Jun/22 - - - - - -
Land Owner 11 15/Jun/22 - - - - - -
Land Owner 11 20/Sep/22 2200 - - < 1 67000 -

North 3 Land Owner 16 6/Oct/21 9000 - < 1 - 2500 Medium
Land Owner 16 16/Jun/22 9000 - - < 1 < 1 -
Land Owner 16 20/Sep/22 2200 - - < 1 500 -
Land Owner 16 23/Jun/23 - 9000 < 1 - 500 -
Land Owner 16 14/Sep/23 - 2200 < 1 - 500 -

South Land Owner 9 16/Jun/21 - - - - 0 -
Land Owner 9 16/Jun/21 - - - - 0 -
Land Owner 9 6/Oct/21 500 - < 1 - 2500 Medium
Land Owner 9 15/Jun/22 - - - - - -
Land Owner 9 19/Sep/22 2200 - - < 1 13000 -
Land Owner 9 21/Jun/23 - 2200 75 - 500 -
Land Owner 9 21/Jun/23 - 2200 75 - 500 -
Land Owner 9 14/Sep/23 - 2200 < 1 - 100 -

North 1 Land Owner 3 6/Oct/21 500 - < 1 - 2500 Medium
Land Owner 3 6/Oct/21 2200 - < 1 - 13000 Medium
Land Owner 3 6/Oct/21 500 - < 1 - 67000 High
Land Owner 3 17/Jun/22 - - - - - -
Land Owner 3 17/Jun/22 - - 5 - - -
Land Owner 3 21/Sep/22 2200 - - < 1 2200 -

Land Owner 3 19/Sep/23 - 500 < 1 - 500 -

North 1 Land Owner 15 14/Oct/21 2200 - < 1 - 67000 High
Land Owner 15 23/Jun/22 - - - - - -
Land Owner 15 21/Sep/22 2200 - - < 1 500 -
Land Owner 15 27/Jun/23 - 2200 1400 - 2500 -
Land Owner 15 13/Sep/23 - 2200 5 - < 20 -

South Land Owner 28 8/Oct/21 2200 - < 1 - 440000 High
Land Owner 28 15/Jun/22 - - - - - -
Land Owner 28 19/Sep/22 2200 - - < 1 2500 -

North 2 Land Owner 8 8/Oct/21 2200 - 5 - 440000 High
Land Owner 8 15/Jun/22 - - - - - -
Land Owner 8 15/Jun/22 - - - - - -
Land Owner 8 21/Sep/22 9000 - - < 1 67000 -
Land Owner 8 23/Jun/23 - 9000 325 - 67000 -
Land Owner 8 15/Sep/23 - 9000 < 1 - 67000 -



Client Name Enhance Energy Inc.

Project Number CP23-EEI-02-00
Date 12/19/2023
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(dd-mmm-yy) cfu/ml None None cfu/ml cfu/ml None

Table 4: Groundwater Analytical Results: Microbiological Parameters

South Land Owner 30 7/Oct/21 < 1 - < 1 - 2500 Medium
Land Owner 30 18/Jun/22 - - - - - -
Land Owner 30 18/Jun/22 25 - < 1 < 1 - -
Land Owner 30 29/Jun/22 - - - - - -
Land Owner 30 19/Sep/22 < 1 - - < 1 20 -
Land Owner 30 29/Jun/23 - < 1 < 1 - < 20 -

Land Owner 30 19/Sep/23 - < 1 < 1 - 2500 -

North 2 Land Owner 21 14/Oct/21 500 - < 1 - 67000 High
Land Owner 21 16/Jun/22 - - - - - -
Land Owner 21 20/Sep/22 2200 - - < 1 67000 -
Land Owner 21 22/Jun/23 - 2200 325 - 2500 -
Land Owner 21 14/Sep/23 - 9000 < 1 - 2500 -

South Land Owner 13 17/Oct/21 500 - 115000 - 67000 High
Land Owner 13 16/Jun/22 - - - - - -
Land Owner 13 21/Sep/22 500 - - < 1 < 1 -

North 3 Land Owner 23 6/Oct/21 9000 - < 1 - 13000 Medium
Land Owner 23 6/Oct/21 9000 - < 1 - < 20 Low
Land Owner 23 16/Jun/22 - - - - - -
Land Owner 23 20/Sep/22 2200 - - < 1 2500 -
Land Owner 23 22/Jun/23 - - - - - -
Land Owner 23 13/Sep/23 - < 1 < 1 - 100 -

North 1 Land Owner 20 6/Oct/21 9000 - < 1 - 2500 Medium
Land Owner 20 23/Sep/22 2200 - - < 1 100 -
Land Owner 20 16/Jun/22 500 500 < 1.0 < 1 - -

North 1 Land Owner 10 8/Oct/21 9000 - < 1 - 440000 High
Land Owner 10 8/Oct/21 500 - < 1 - 440000 High
Land Owner 10 18/Jun/22 - - - - - -
Land Owner 10 29/Jun/22 - - - - - -
Land Owner 10 20/Sep/22 2200 - - < 1 13000 -
Land Owner 10 20/Sep/22 2200 - - < 1 67000 -

South Land Owner 5 14/Oct/21 2200 - 75 - 440000 High
Land Owner 5 16/Jun/22 500 500 75 75 < 1 -
Land Owner 5 22/Sep/22 2200 2200 115000 115000 67000 -
Land Owner 5 10/Oct/22 - - - - - -
Land Owner 5 23/Jun/23 - 9000 115000 - 67000 -

North 3 Land Owner 17 8/Oct/21 2200 - < 1 - 67000 High
Land Owner 17 18/Jun/22 - - - - - -
Land Owner 17 21/Sep/22 9000 - - < 1 2500 -

Land Owner 17 19/Sep/23 - 500 < 1 - 13000 -

North 3 Land Owner 32 7/Oct/21 9000 - < 1 - 13000 Medium
Land Owner 32 18/Jun/22 - - - - - -



Client Name Enhance Energy Inc.

Project Number CP23-EEI-02-00
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(dd-mmm-yy) cfu/ml None None cfu/ml cfu/ml None

Table 4: Groundwater Analytical Results: Microbiological Parameters

North 2 Land Owner 25 14/Oct/21 500 - < 1 - 67000 High
Land Owner 25 14/Oct/21 2200 - < 1 - 67000 High
Land Owner 25 17/Jun/22 500 - - - < 1 -
Land Owner 25 17/Jun/22 500 - - - 100 -
Land Owner 25 20/Sep/22 < 1 - - < 1 500 -

North 3 Land Owner 18 16/Oct/21 2200 - < 1 - 67000 High
Land Owner 18 15/Jun/22 - - - - - -
Land Owner 18 19/Sep/22 500 - - < 1 2500 -

North 1 Land Owner 6 17/Jun/21 - - - - 13000 -
Land Owner 6 4/Oct/21 2200 - 20 - 440000 High
Land Owner 6 14/Jun/22 - 2200 1400 - < 1 -
Land Owner 6 19/Sep/22 - 2200 115000 - 67000 -
Land Owner 6 15/Sep/23 - 2200 1400 - 67000 -

North 2 Land Owner 22 7/Oct/21 2200 - < 1 - 500 Medium
Land Owner 22 15/Jun/22 - - - - - -
Land Owner 22 20/Sep/22 2200 - - < 1 500 -
Land Owner 22 22/Jun/23 - 2200 75 - 13000 -
Land Owner 22 14/Sep/23 - 9000 < 1 - 100 -

Notes 1. - in detail data row(s) denotes parameter not analyzed 

2. < in detal data row(s) denotes parameter below laboratory detection limit



Client Name Enhance Energy Inc.

Project Number CP23-EEI-02-00

Date 2023-12-19
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(dd-mmm-yy) % ppm ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppm ppm ppm ppm ppm ppm ppm ppm ‰ ‰ ‰ ‰ ‰ ‰ None None ‰ ‰ None None ‰ ‰

North Data

01-02-040-24W4 7-Aug-19 0.767885 84486.5 - 67200 - - - - 1 1 < 1 - - - - - - - - -9.2 - - - - - 0.96289 - -45.09969 - 0.96289 - - -

01-02-040-24W4 9-Oct-19 0.263422 65301.4 < 2 55900 150000 770000 150000 770000 < 1 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 - - - - - - - - - - - - - -

01-02-040-24W4 27-Jun-21 < 1000 5500 < 2 427 220000 780000 220000 780000 2 3 < 1 < 10 < 10 < 10 < 10 12.3 26.4 < 10 < 10 -18.7 - - - - - 0.93775 - - - 0.93775 - - -

01-02-040-24W4 13-Oct-21 1.06445 17813.5 < 2 17200 200000 780000 200000 780000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 - - - - - - - - - - - - - -

01-02-040-24W4 18-Jun-22 0.52045 25209.025 < 2 18200 200000 780000 200000 780000 2.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.7 - - - - - - - - - - - - -

01-02-040-24W4 23-Sep-22 1.98645 14500 < 2 24700 210000 770000 210000 770000 2.00 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -21.85 - - - - - 0.93597 - -72.15121 - 0.93597 - - -64.03441

01-02-040-24W4 24-Jun-23 0 30000 < 2 19300 190000 790000 190000 790000 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -22.2 - - - - - - - - - - - - -

01-02-040-24W4 16-Sep-23 0.5 53000.00 < 2 35500 170000 800000 170000 800000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -21.14 - - - - - - - - - - - - -

02-10-040-24W4 1-Oct-20 0.12328 23172 < 2 19300 210000 780000 210000 780000 < 1 < 1 < 1 - - - - - - - - -20.36 - - - - - 0.77920 - -220.80000 - 0.77920 - - -

02-10-040-24W4 29-Jun-21 < 1000 26500 < 2 26500 200000 770000 200000 770000 < 1 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.85 - - - - - 0.77378 - - - 0.77378 - - -

02-10-040-24W4 15-Oct-21 0.0872 13127 < 2 13050 200000 790000 200000 790000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.66 - - - - - 0.78013 - -226.53700 - 0.78013 - - -219.87300

02-10-040-24W4 24-Jun-22 < 1000 20000 < 2 13200 210000 780000 210000 780000 1.00 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -21.47 - - - - - 0.77465 - -232.07000 - 0.77465 - - -225.35081

02-10-040-24W4 25-Jun-23 0 21000 < 2 13900 21 78 21 78 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -23.15 - - - - - - - - - - - - -

02-10-040-24W4 14-Sep-23 0 24000 < 2 13900.00 20.00 79.00 20.00 79.00 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.28 - - - - - - - - - - - - -

03-15-040-24W4 28-Sep-20 0.0729677 34248.8 < 2 28400 190000 780000 190000 780000 < 1 < 1 < 1 - - - - - - - - -20.02 - - - - - 0.72320 - -276.80000 - 0.72320 - - -

03-15-040-24W4 29-Jun-21 < 1000 51000 < 2 29200 190000 780000 190000 780000 < 1 2 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 - - - - - - - - - - - - -

03-15-040-24W4 15-Oct-21 0.0927 17759 < 2 18000 200000 780000 200000 780000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.08 - - - - - 0.72934 - -276.88900 - 0.72934 - - -270.65900

03-15-040-24W4 25-Jun-22 < 1000 12000 < 2 16600 200000 780000 200000 780000 1.00 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -19.85 - - - - - 0.71947 - -286.76616 - 0.71947 - - -280.52506

03-15-040-24W4 24-Sep-22 2.0608 27000 < 2 24300 190000 790000 190000 790000 1.00 1.00 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -18.52 - - - - - - - - - - - - -

04-01-040-24W4 3-Jun-19 0.099644 71489.3 - 50700 - - - - < 1 - - - - - - - - - - -22.04 - - - - - 0.74850 - -251.52000 - 0.74850 - - -

04-01-040-24W4 3-Jun-19 - - - - - - - - - < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

04-01-040-24W4 1-Aug-19 - - - 60000 - - - - < 1 - - - - - - - - - - - - - - - - - - - - - - - -

04-01-040-24W4 7-Aug-19 0.31947 77350.5 - - - - - - - 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

04-01-040-24W4 11-Aug-19 1.7898 101620 - 63700 - - - - 1 1 < 1 - - - - - - - - -15.66 - - - - - 0.73355 - -272.54259 - 0.73355 - - -

04-01-040-24W4 9-Oct-19 0.0575734 55339.5 < 2 45400 16000 790000 16000 790000 < 1 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 -19.39 - - - - - 0.75170 - -254.56000 - 0.75170 - - -

04-01-040-24W4 9-Oct-19 0.268925 59324.9 < 2 43200 180000 780000 180000 780000 < 1 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 - - - - - - - - - - - - - -

04-01-040-24W4 12-Oct-19 0.995735 19464.2 < 2 14500 210000 770000 210000 770000 1 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 -8.08 - - - - - 0.57060 - -434.16000 - 0.57060 - - -

04-01-040-24W4 23-Sep-20 0.0771208 71257 < 2 43500 180000 780000 180000 780000 < 1 < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

04-01-040-24W4 23-Sep-20 0.325837 148094 < 2 115000 130000 760000 130000 760000 < 1 < 1 < 1 - - - - - - - - -21.25 - - - - - 0.93100 - -68.99000 - 0.93100 - - -

04-01-040-24W4 1-Oct-20 0.962734 55768.5 < 2 44700 190000 770000 190000 770000 2 < 1 < 1 - - - - - - - - -20.9 - - - - - 0.24960 - -750.36000 - 0.24960 - - -

04-01-040-24W4 27-Jun-21 N/A - VacuumN/A - Vacuum < 2 50100 170000 780000 170000 780000 1 < 1 < 1 - - - - - - - - -22.36 - - - - - 0.75544 - - - 0.75544 - - -

04-01-040-24W4 28-Jun-21 - - - - - - - - - < 1 < 1 - - - - - - - - - - - - - - 1.00324 - - - 1.00324 - - -

04-01-040-24W4 11-Oct-21 0.7509 20855 < 2 676 220000 780000 220000 780000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 - - - - - - - - - - - - - -

04-01-040-24W4 15-Oct-21 1.7797 355 < 2 414 220000 780000 220000 780000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 - - - - - - 1.00568 - -2.91444 - 1.00568 - - 5.67638

04-01-040-24W4 17-Oct-21 1.2165 7556 < 2 8820 210000 780000 210000 780000 3 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 - - - - - - 0.62936 - -376.10051 - 0.62936 - - -370.64035

04-01-040-24W4 19-Jun-22 0.8797 8609.75 < 2 12000 170000 820000 170000 820000 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -22.05 - - - - - - - - - - - - -

04-01-040-24W4 16-Sep-23 - - < 2 29400 180000 790000 180000 790000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.12 - - - - - - - - - - - - -

04-02-040-24W4 7-Aug-19 0.15247 99237.5 - 75200 - - - - 1 1 < 1 - - - - - - - - -11.72 - - - - - 0.77855 - -227.91209 - 0.77855 - - -

04-02-040-24W4 2-Oct-19 0.50962 53253.1 < 2 42300 190000 760000 190000 760000 < 1 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 - - - - - - - - - - - - - -

04-02-040-24W4 27-Jun-21 < 1000 56000 < 2 59400 160000 780000 160000 780000 1 2 < 1 < 10 < 10 < 10 < 10 < 10 15.4 < 10 < 10 -21.59 - - - - - 0.79216 - - - 0.79216 - - -

04-02-040-24W4 13-Oct-21 0.6063 25381.5 < 2 29000 200000 770000 200000 770000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 - - - - - - - - - - - - - -

04-02-040-24W4 24-Jun-22 < 1000 49000 < 2 39100 160000 800000 160000 800000 1.00 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -20.76 - - - - - - - - - - - - -

04-02-040-24W4 23-Sep-22 1.296 58500 < 2 43800 190000 770000 190000 770000 1.00 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -22.81 - - - - - 0.81212 - -194.92442 - 0.81212 - - -187.88057

04-02-040-24W4 24-Jun-23 0 52000 < 2 28000 180000 790000 180000 790000 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -22.21 - - - - - - - - - - - - -

04-02-040-24W4 25-Jun-23 0 52000 < 2 414 220000 780000 220000 780000 2 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -16.98 - - - - - - - - - - - - -

04-02-040-24W4 15-Sep-23 0 58000 < 2 46100 170000 780000 170000 780000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -21.38 - - - - - - - - - - - - -

Table 5: Soil Gas Analytical Results: Methane Isotope Abundance

AGAT Breathing Air AGAT VOC Gas Carbon 13 - University of Alberta Carbon 14 - University of OttawaField Parameters
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(dd-mmm-yy) % ppm ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppm ppm ppm ppm ppm ppm ppm ppm ‰ ‰ ‰ ‰ ‰ ‰ None None ‰ ‰ None None ‰ ‰

Table 5: Soil Gas Analytical Results: Methane Isotope Abundance

AGAT Breathing Air AGAT VOC Gas Carbon 13 - University of Alberta Carbon 14 - University of OttawaField Parameters

04-12-040-24W4 3-Jun-19 0.437848 14589 - 14100 - - - - < 1 - - - - - - - - - - -19.3 - - - - - 0.83550 - -164.54000 - 0.83550 - - -

04-12-040-24W4 3-Jun-19 - - - - - - - - - < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

04-12-040-24W4 1-Aug-19 - - - 28200 - - - - 1 - - - - - - - - - - - - - - - - - - - - - - - -

04-12-040-24W4 8-Aug-19 0.1136 36528 - - - - - - - 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

04-12-040-24W4 2-Oct-19 1.0851 10565.5 < 2 24300 200000 780000 200000 780000 13 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 - - - - - - - - - - - - - -

04-12-040-24W4 23-Sep-20 0.324699 23923.5 < 2 20200 210000 770000 210000 770000 1 < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

04-12-040-24W4 27-Jun-21 < 1000 19000 < 2 24100 200000 770000 200000 770000 1 2 < 1 < 10 < 10 < 10 < 10 11 22.1 < 10 < 10 -23.15 - - - - - 0.87215 - - - 0.87215 - - -

04-12-040-24W4 13-Oct-21 1.0451 8415 < 2 11600 210000 780000 210000 780000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 - - - - - - - - - - - - - -

04-12-040-24W4 18-Jun-22 0.91115 9429.595 < 2 10500 210000 780000 210000 780000 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -21.37 - - - - - - - - - - - - -

04-12-040-24W4 17-Sep-22 1.3921 22000 < 2 13800 210000 780000 210000 780000 2.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -21.94 - - - - - 0.90783 - -100.04136 - 0.90783 - - -92.16828

07-02-040-24W4 3-Jun-19 0.238932 45478.3 - 46600 - - - - < 1 - - - - - - - - - - -21.08 - - - - - 0.69010 - -309.92000 - 0.69010 - - -

07-02-040-24W4 3-Jun-19 0.147437 34931.1 - 34800 - - - - < 1 - - - - - - - - - - -20.22 - - - - - 0.75370 - -246.29000 - 0.75370 - - -

07-02-040-24W4 3-Jun-19 - - - - - - - - - < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

07-02-040-24W4 3-Jun-19 - - - - - - - - - < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

07-02-040-24W4 1-Aug-19 - - - 48200 - - - - 1 - - - - - - - - - - - - - - - - - - - - - - - -

07-02-040-24W4 1-Aug-19 - - - 36900 - - - - 1 - - - - - - - - - - - - - - - - - - - - - - - -

07-02-040-24W4 8-Aug-19 0.8732 33356 - - - - - - - 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

07-02-040-24W4 8-Aug-19 0.0495415 46875.5 - - - - - - - 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

07-02-040-24W4 12-Oct-19 0.0959722 36151.6 < 2 28200 180000 780000 180000 780000 < 1 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 - - - - - - - - - - - - - -

07-02-040-24W4 12-Oct-19 0.0752263 29838.8 < 2 22800 190000 770000 190000 770000 < 1 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 - - - - - - - - - - - - - -

07-02-040-24W4 24-Sep-20 0.101765 43961.3 < 2 39400 190000 770000 190000 770000 < 1 < 1 < 1 - - - - - - - - -21.57 - - - - - 0.70980 - -290.18000 - 0.70980 - - -

07-02-040-24W4 24-Sep-20 0.0987719 37470.4 < 2 44000 190000 770000 190000 770000 < 1 < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

07-02-040-24W4 1-Oct-20 2.00878 420.635 < 1 1180 220000 780000 220000 780000 2 < 1 < 1 - - - - - - - - -8.62 - - - - - 1.00570 - 5.73000 - 1.00570 - - -

07-02-040-24W4 13-Oct-21 1.7627 1445 < 2 1890 220000 780000 220000 780000 4 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -26.31 - - - - - 0.76180 - -244.70500 - 0.76180 - - -238.19700

07-02-040-24W4 24-Jun-23 0 5000 < 2 4140 210000 790000 210000 790000 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -24.15 - - - - - - - - - - - - -

07-02-040-24W4 21-Sep-23 7000 13000 < 2 9430 200000 790000 200000 790000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -23.66 - - - - - - - - - - - - -

07-10-040-24W4 28-Sep-20 0.330199 21130.3 < 2 15700 210000 780000 210000 780000 < 1 < 1 < 1 - - - - - - - - -20.68 - - - - - 0.66280 - -337.20000 - 0.66280 - - -

07-10-040-24W4 28-Sep-20 0.361482 11253.8 < 2 8470 210000 780000 210000 780000 < 1 < 1 < 1 - - - - - - - - -22.81 - - - - - 0.73180 - -268.18000 - 0.73180 - - -

07-10-040-24W4 29-Jun-21 N/A - VacuumN/A - Vacuum < 2 13700 210000 770000 210000 770000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -21.04 - - - - - 0.72244 - - - 0.72244 - - -

07-10-040-24W4 15-Oct-21 0.27105 6054.5 < 2 6540 210000 790000 210000 790000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -23.17 - - - - - 0.72697 - -279.24400 - 0.72697 - - -273.03400

07-10-040-24W4 16-Sep-22 1.8969 6500 < 2 4900 220000 780000 220000 780000 3.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -22.83 - - - - - - - - - - - - -

07-10-040-24W4 25-Jun-23 0 13000 < 2 8980 210000 780000 210000 780000 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -23.11 - - - - - - - - - - - - -

07-10-040-24W4 14-Sep-23 0 11000 < 2 5510.00 210000 780000 210000 780000 2.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -22.42 - - - - - - - - - - - - -

08-09-040-24W4 24-Sep-22 0.5712 15000 < 2 9660 200000 790000 200000 790000 1.00 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -20.71 - - - - - - - - - - - - -

Field Duplicate 24-Sep-22 0.5712 15000 < 2 6070 210000 790000 210000 790000 2.00 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -18.31 - - - - - - - - - - - - -

08-09-040-24W4 28-Jun-23 0 12000 < 2 8360 210000 780000 210000 780000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -7.69 - - - - - - - - - - - - -

Field Duplicate 28-Jun-23 - - < 2 9350 210000 780000 210000 780000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 - - - - - - - - - - - - - -

08-09-040-24W4 16-Sep-23 7000 30000 < 2 20500 180000 800000 180000 800000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.95 - - - - - - - - - - - - -

09-10-040-24W4 1-Oct-20 0.517242 122268 < 2 83600 140000 780000 140000 780000 < 1 < 1 < 1 - Untraceable - - - UntraceableUntraceableUntraceable -20.55 - - - - - 0.41870 - -581.27000 - 0.41870 - - -

09-10-040-24W4 21-Jun-21 N/A - VacuumN/A - Vacuum < 2 7020 220000 780000 220000 780000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.05 - - - - - 0.42245 - - - 0.42245 - - -

09-10-040-24W4 29-Jun-21 N/A - VacuumN/A - Vacuum < 2 7020 220000 780000 220000 780000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.05 - - - - - 0.42245 - - - 0.42245 - - -

09-10-040-24W4 16-Oct-21 0.3624 64251 < 2 67900 140000 790000 140000 790000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -22.37 - - - - - 0.40436 - -599.09400 - 0.40436 - - -595.63900

09-10-040-24W4 16-Oct-21 0.3624 64251 < 2 53000 140000 800000 140000 800000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 - - - - - - - - - - - - -

09-10-040-24W4 16-Sep-22 1.51315 114500 < 2 46900 180000 780000 180000 780000 3.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.54 - - - - - - - - - - - - -

09-10-040-24W4 25-Jun-23 0 31000 < 2 1270 220000 780000 220000 780000 2 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -18.1 - - - - - - - - - - - - -

09-10-040-24W4 14-Sep-23 0 33000 < 2 16300.00 2100000 780000 2100000 780000 2.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.49 - - - - - - - - - - - - -
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(dd-mmm-yy) % ppm ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppm ppm ppm ppm ppm ppm ppm ppm ‰ ‰ ‰ ‰ ‰ ‰ None None ‰ ‰ None None ‰ ‰

Table 5: Soil Gas Analytical Results: Methane Isotope Abundance

AGAT Breathing Air AGAT VOC Gas Carbon 13 - University of Alberta Carbon 14 - University of OttawaField Parameters

10-02-040-24W4 3-Jun-19 0.038579 14248.9 - 13700 - - - - < 1 - - - - - - - - - - -19.48 - - - - - 0.83950 - -160.47000 - 0.83950 - - -

10-02-040-24W4 3-Jun-19 - - - - - - - - - < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

10-02-040-24W4 1-Aug-19 - - - 16700 - - - - 1 - - - - - - - - - - - - - - - - - - - - - - - -

10-02-040-24W4 8-Aug-19 0.50488 19381 - - - - - - - 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

10-02-040-24W4 2-Oct-19 1.20664 5146.32 < 2 18400 200000 760000 200000 760000 < 1 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 -8.71 - - - - - 0.84830 - -158.74000 - 0.84830 - - -

10-02-040-24W4 23-Sep-20 0.0111133 22737.9 < 2 19600 210000 770000 210000 770000 < 1 < 1 < 1 - - - - - - - - -19.64 - - - - - 0.85510 - -144.85000 - 0.85510 - - -

10-02-040-24W4 27-Jun-21 < 1000 17500 < 2 23500 200000 780000 200000 780000 < 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 14.8 < 10 < 10 - - - - - - - - - - - - - -

10-02-040-24W4 27-Jun-21 - - - - - - - - - - - < 10 < 10 < 10 < 10 < 10 13.9 < 10 < 10 - - - - - - - - - - - - - -

10-02-040-24W4 13-Oct-21 0.0763 11901.5 < 2 14400 210000 780000 210000 780000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -21.28 - - - - - 0.85635 - -150.96500 - 0.85635 - - -143.65000

10-02-040-24W4 17-Sep-22 1.25225 22500 < 2 16200 210000 780000 210000 780000 2.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.55 - - - - - - - - - - - - -

10-02-040-24W4 25-Jun-23 - - < 2 10700 210000 780000 210000 780000 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -20.57 - - - - - - - - - - - - -

Field Duplicate 25-Jun-23 - - < 2 10900 210000 780000 210000 780000 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 - - - - - - - - - - - - - -

10-02-040-24W4 16-Sep-23 5000 26000 < 2 15900 200000 780000 200000 780000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -21.04 - - - - - - - - - - - - -

12-01-040-24W4 3-Jun-19 0.16141 56510.1 - 53000 - - - - < 1 - - - - - - - - - - - - - - - - 0.85240 - -147.63000 - 0.85240 - - -

12-01-040-24W4 3-Jun-19 - - - - - - - - - < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

12-01-040-24W4 1-Aug-19 - - - 70200 - - - - 1 - - - - - - - - - - - - - - - - - - - - - - - -

12-01-040-24W4 8-Aug-19 0.32771 87096 - - - - - - - 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

12-01-040-24W4 9-Oct-19 0.321719 61533.4 < 2 50800 170000 760000 170000 760000 < 1 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 - - - - - - - - - - - - - -

12-01-040-24W4 13-Oct-21 - - < 2 24500 190000 780000 190000 780000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -21.81 - - - - - 0.70571 - -300.31500 - 0.70571 - - -294.28700

12-01-040-24W4 18-Jun-22 1.37865 21392 < 2 44100 170000 790000 170000 790000 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.39 - - - - - 0.70769 - -298.44392 - 0.70769 - - -292.30490

12-01-040-24W4 28-Jun-23 0.18285 43214.17 < 2 44400 170000 780000 170000 780000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -22.56 - - - - - - - - - - - - -

12-01-040-24W4 16-Sep-23 0 61000 < 2 64400 130000 810000 130000 810000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.65 - - - - - - - - - - - - -

Field Duplicate 16-Sep-23 0.5 9000 < 2 66300 130000 800000 130000 800000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.65 - - - - - - - - - - - - -

12-02-040-24W4 9-Aug-19 0.398995 55768.5 - 41200 - - - - 1 1 < 1 - - - - - - - - -19.62 - - - - - 0.52860 - -475.78866 - 0.52860 - - -

12-02-040-24W4 2-Oct-19 0.713648 28447.2 < 2 30800 170000 780000 170000 780000 < 1 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 - - - - - - - - - - - - - -

12-02-040-24W4 23-Sep-20 0.409584 45034.3 < 2 37800 180000 780000 180000 780000 < 1 < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

12-02-040-24W4 27-Jun-21 1000 40500 < 2 43700 170000 780000 170000 780000 1 3 < 1 < 10 < 10 < 10 < 10 < 10 26.1 < 10 < 10 -7.53 - - - - - 0.52409 - - - 0.52409 - - -

12-02-040-24W4 15-Oct-21 0.48415 21737.5 < 2 27200 190000 790000 190000 790000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -21.53 - - - - - 0.53516 - -469.41500 - 0.53516 - - -464.84400

12-02-040-24W4 24-Jun-22 < 1000 36000 < 2 29600 180000 790000 180000 790000 1.00 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -21.57 - - - - - 0.53355 - -471.08104 - 0.53355 - - -466.45131

12-02-040-24W4 25-Jun-23 - - < 2 22400 190000 790000 190000 790000 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -22.85 - - - - - - - - - - - - -

12-02-040-24W4 16-Sep-23 7000 40000 < 2 21100 190000 790000 190000 790000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -21.7 - - - - - - - - - - - - -

16-03-040-24W4 9-Aug-19 0.023823 38860 - 36000 - - - - 1 1 < 1 - - - - - - - - -16.4 - - - - - 0.83982 - -167.15278 - 0.83982 - - -

16-03-040-24W4 2-Oct-19 0.054491 23273 3 20500 190000 770000 190000 770000 < 1 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 - - - - - - - - - - - - -

16-03-040-24W4 15-Oct-21 0.20865 9649.5 < 2 9140 210000 780000 210000 780000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.74 - - - - - 0.84975 - -157.51100 - 0.84975 - - -150.25300

16-03-040-24W4 24-Sep-22 0.61925 23000 < 2 20800 200000 780000 200000 780000 < 1 2.00 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -19.91 - - - - - - - - - - - - -

16-03-040-24W4 28-Jun-23 0 16000 < 2 13700 200000 790000 200000 790000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -21 - - - - - - - - - - - - -

16-03-040-24W4 16-Sep-23 0.5 27000 < 2 16700 200000 780000 200000 780000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -22.65 - - - - - - - - - - - - -

16-09-040-24W4 28-Sep-20 0.429879 11009.7 < 2 9100 210000 780000 210000 780000 < 1 < 1 < 1 - - - - - - - - -19.95 - - - - - 0.83770 - -162.34000 - 0.83770 - - -

16-09-040-24W4 26-Jun-21 < 1000 14000 < 2 16200 200000 780000 200000 780000 < 1 < 1 < 1 < 10 < 10 < 10 < 10 11.2 23 < 10 < 10 - - - - - - - - - - - - - -

16-09-040-24W4 15-Oct-21 0.41215 5725.5 < 2 6190 210000 780000 210000 780000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -22.24 - - - - - 0.85502 - -152.28800 - 0.85502 - - -144.98400

16-09-040-24W4 25-Jun-22 < 1000 9000 < 2 54500 160000 790000 160000 790000 1.00 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -10.76 - - - - - 0.84266 - -164.64351 - 0.84266 - - -157.33502

16-09-040-24W4 22-Sep-22 1.29655 7500 < 2 3730 220000 780000 220000 780000 2.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -19.98 - - - - - - - - - - - - -

16-09-040-24W4 24-Jun-23 0 6000 < 2 5080 210000 790000 210000 790000 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -26.39 - - - - - - - - - - - - -

16-09-040-24W4 16-Sep-23 0.6 20000 < 2 11400 210000 780000 210000 780000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -21.44 - - - - - - - - - - - - -
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(dd-mmm-yy) % ppm ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppm ppm ppm ppm ppm ppm ppm ppm ‰ ‰ ‰ ‰ ‰ ‰ None None ‰ ‰ None None ‰ ‰

Table 5: Soil Gas Analytical Results: Methane Isotope Abundance

AGAT Breathing Air AGAT VOC Gas Carbon 13 - University of Alberta Carbon 14 - University of OttawaField Parameters

North 2 Data

09-16-040-24W4 23-Jun-21 < 1000 42500 < 2 32700 170000 800000 170000 800000 < 1 - - - - - - - - - - -13.42 - - - - - 0.80352 - - - 0.80352 - - -

09-16-040-24W4 17-Oct-21 0.9794 17846 < 2 18500 210000 780000 210000 780000 2 - - - - - - - - - - - - - - - - - - - - - - - -

09-16-040-24W4 22-Jun-22 < 1000 38500 < 2 33400 180000 790000 180000 790000 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -21.1 - - - - - - - - - - - - -

09-16-040-24W4 18-Sep-22 0.87705 39000 2.00 25800 210000 770000 210000 770000 3.00 < 1 < 1 < 10 < 10 < 10 14.9 25.3 < 10 < 10 < 10 -25.1 - - - - - 0.70674 - -299.39249 - 0.70674 - - -293.26176

09-16-040-24W4 16-Sep-23 0.9 47000 < 2 26800 180000 790000 180000 790000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -22.17 - - - - - - - - - - - - -

07-21-040-24W4 24-Jun-21 < 1000 24000 < 2 70920 9000 840000 9000 840000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.05 - - - - - 0.49130 - - - 0.49130 - - -

07-21-040-24W4 7-Oct-21 - - < 2 15600 50000 930000 50000 930000 203 < 1 < 1 11 33.8 31 < 10 26.9 21.9 < 10 < 10 - - - - - - - - - - - - - -

07-21-040-24W4 14-Oct-21 0.5949 56397 < 2 59400 100000 840000 100000 840000 2 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 - - - - - - - - - - - - - -

07-21-040-24W4 22-Jun-22 1000 60000 < 2 49300 140000 810000 140000 810000 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.69 - - - - - 0.47954 Failed -524.62293 Failed 0.47954 Failed - -520.46139

12-15-040-24W4 29-Jun-21 0.0 - 0.1 27000 < 2 29900 190000 780000 190000 780000 < 1 1 < 1 < 10 < 10 < 10 < 10 15.8 13.7 < 10 < 10 -20.65 - - - - - 0.54959 - - - 0.54959 - - -

12-15-040-24W4 17-Oct-21 0.05365 13916 < 2 14300 200000 790000 200000 790000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 - - - - - - - - - - - - - -

12-15-040-24W4 22-Jun-22 < 1000 18000 < 2 12900 200000 780000 200000 780000 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -22.35 - - - - - - - - - - - - -

12-15-040-24W4 22-Sep-22 0.785 23500 4.00 15000 210000 780000 210000 780000 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.94 - - - - - 0.58792 - -417.17443 - 0.58792 - - -412.07337

12-15-040-24W4 24-Jun-23 0 44000 < 2 409 220000 780000 220000 780000 2 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -12.47 - - - - - - - - - - - - -

12-15-040-24W4 24-Jun-23 - - < 2 10900 210000 780000 210000 780000 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -20.7 - - - - - - - - - - - - -

12-21-040-24W4 24-Jun-21 < 1000 5000 < 2 6930 220000 780000 220000 780000 2 < 1 < 1 - - - - - - - - -20.25 - - - - - 0.82149 - - - 0.82149 - - -

12-21-040-24W4 16-Oct-21 0.1827 20456 < 2 26600 200000 780000 200000 780000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 - - - - - - - - - - - - - -

12-21-040-24W4 21-Jun-22 0.1344 14966.33 < 2 16900 200000 780000 200000 780000 2.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.43 - - - - - - - - - - - - -

12-21-040-24W4 14-Sep-22 0.6722 30500 < 2 17500 210000 780000 210000 780000 2.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -16.17 - - - - - 0.86492 - -142.58242 - 0.86492 - - -135.08112

Field Duplicate 14-Sep-22 0.6722 30500 < 2 18600 210000 770000 210000 770000 2.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -16.17 - - - - - 0.86162 - -145.85192 - 0.86162 - - -138.37919

13-16-040-24W4 24-Jun-21 < 1000 10500 < 2 11340 210000 780000 210000 780000 < 1 - - 20.6 < 10 25.2 < 10 54.7 12.2 < 10 < 10 -20.73 - - - - - 0.97966 - - - 0.97966 - - -

13-16-040-24W4 14-Oct-21 0.0338 5201 < 2 5560 210000 780000 210000 780000 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 - - - - - - - - - - - - - -

13-16-040-24W4 21-Jun-22 0.00635 7807.575 < 2 8630 210000 780000 210000 780000 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.28 - - - - - - - - - - - - -

13-16-040-24W4 14-Sep-22 0.11005 9000 < 2 6140 210000 780000 210000 780000 2.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -19.35 - - - - - - - - - - - - -

14-21-040-24W4 24-Jun-21 < 1000 4000 < 2 4100 220000 780000 220000 780000 < 1 < 1 < 1 - - - - - - - - -16.75 - - - - - 0.63178 - - - 0.63178 - - -

14-21-040-24W4 14-Oct-21 0.07315 2076.5 < 2 2650 210000 790000 210000 790000 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 - - - - - - - - - - - - - -

14-21-040-24W4 21-Jun-22 0.00345 2647.63 < 2 2650 220000 780000 220000 780000 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -16.84 - - - - - - - - - - - - -

14-21-040-24W4 14-Sep-22 0.0865 4000 < 2 2070 220000 780000 220000 780000 2.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -17.04 - - - - - 0.78513 - -221.67779 - 0.78513 - - -214.86778

16-16-040-24W4 17-Oct-21 1.6371 5345.5 < 2 6040 220000 780000 220000 780000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 - - - - - - - - - - - - - -

16-16-040-24W4 22-Jun-22 < 1000 29500 < 2 22600 190000 790000 190000 790000 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.02 - - - - - - - - - - - - -

16-16-040-24W4 16-Sep-22 0.59195 32500 < 2 25300 200000 780000 200000 780000 3.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -19.23 - - - - - 0.71700 - -289.21808 - 0.71700 - - -282.99842

16-16-040-24W4 16-Sep-23 0.8 60000 < 2 38600 170000 790000 170000 790000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -5.82 - - - - - - - - - - - - -

16-16-040-24W4 18-Sep-23 - - < 2 408 220000 780000 220000 780000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -21.61 - - - - - - - - - - - - -

16-20-040-24W4 24-Jun-21 < 1000 24000 < 2 27100 190000 790000 190000 790000 1 1 < 1 < 10 < 10 < 10 < 10 15.9 12.6 < 10 < 10 -20.85 - - - - - - - - - - - - -

16-20-040-24W4 14-Oct-21 0.08695 13377 < 2 14500 210000 770000 210000 770000 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 - - - - - - - - - - - - - -

16-20-040-24W4 21-Jun-22 0.0088 10873.22 < 2 11000 210000 780000 210000 780000 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -21.05 - - - - - - - - - - - - -

16-20-040-24W4 22-Sep-22 < 1000 28500 < 2 17200 210000 780000 210000 780000 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -21.98 - - - - - 0.93659 - -71.52860 - 0.93659 - - -63.40636

North 3 Data

01-32-040-24W4 28-Jun-21 < 1000 23000 < 2 26600 200000 780000 200000 780000 < 1 < 1 < 1 < 10 < 10 < 10 < 10 14.4 10.7 < 10 < 10 - - - - - - - - - - - - - -

01-32-040-24W4 12-Oct-21 0.0391 15081 < 2 17500 200000 780000 200000 780000 1 129 < 1 < 10 < 10 < 10 14 26 < 10 < 10 < 10 -19.82 - - - - - 0.68689 - -318.97500 - 0.68689 - - -313.10700

01-32-040-24W4 18-Jun-22 0.3294 7240.895 < 2 13200 210000 780000 210000 780000 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.07 - - - - - 0.66971 - -336.09642 - 0.66971 - - -330.28654

01-32-040-24W4 14-Sep-22 0.5613 26000 < 2 20300 200000 780000 200000 780000 2.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -19.25 - - - - - 0.69463 - -311.39216 - 0.69463 - - -305.36632

Field Duplicate 14-Sep-22 0.5613 26000 < 2 21600 200000 780000 200000 780000 2.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 - - - - - - 0.69407 - -311.94376 - 0.69407 - - -305.92274
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(dd-mmm-yy) % ppm ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppm ppm ppm ppm ppm ppm ppm ppm ‰ ‰ ‰ ‰ ‰ ‰ None None ‰ ‰ None None ‰ ‰

Table 5: Soil Gas Analytical Results: Methane Isotope Abundance

AGAT Breathing Air AGAT VOC Gas Carbon 13 - University of Alberta Carbon 14 - University of OttawaField Parameters

02-05-041-24W4 28-Jun-21 < 1000 48500 < 2 45700 170000 790000 170000 790000 1 1 < 1 < 10 < 10 < 10 < 10 19.1 13.1 < 10 < 10 - - - - - - - - - - - - - -

02-05-041-24W4 12-Oct-21 0.37445 17671.5 < 2 19500 210000 770000 210000 770000 1 < 1 < 1 < 10 < 10 < 10 10.3 21.8 < 10 < 10 < 10 -19.37 - - - - - 0.95553 - -52.63570 - 0.95553 - - -44.47330

02-05-041-24W4 18-Jun-22 0.126 20128.38 < 2 20400 190000 790000 190000 790000 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.34 - - - - - - - - - - - - -

02-05-041-24W4 14-Sep-22 < 1000 37000 < 2 24100 210000 770000 210000 770000 2.00 1.00 < 1 < 10 < 10 < 10 < 10 13.9 11.8 < 10 < 10 -18.71 - - - - - 0.95731 - -50.99128 - 0.95731 - - -42.68957

05-33-040-24W4 28-Jun-21 < 1000 25000 < 2 27800 190000 780000 190000 780000 < 1 < 1 < 1 < 10 < 10 < 10 < 10 13.2 10.6 < 10 < 10 - - - - - - - - - - - - - -

05-33-040-24W4 12-Oct-21 0.03305 14918.5 < 2 16200 200000 790000 200000 790000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -22.72 - - - - - 0.70114 - -304.84700 - 0.70114 - - -298.85800

05-33-040-24W4 18-Jun-22 0.0042 71490.94 < 2 11600 200000 790000 200000 790000 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.72 - - - - - - - - - - - - -

Field Duplicate 18-Jun-22 0.0042 71490.94 < 2 13600 200000 790000 200000 790000 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.72 - - - - - - - - - - - - -

05-33-040-24W4 16-Sep-22 0.7625 26500 < 2 17000 210000 780000 210000 780000 2.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -21.61 - - - - - 0.70462 - -301.49083 - 0.70462 - - -295.37844

06-05-041-24W4 28-Jun-21 < 1000 18500 < 2 15800 210000 770000 210000 770000 2 2 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 - - - - - - - - - - - - - -

06-05-041-24W4 12-Oct-21 0.20505 22875.5 < 2 27500 200000 770000 200000 770000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.05 - - - - - 0.81466 - -192.30200 - 0.81466 - - -185.34300

06-05-041-24W4 18-Jun-22 0.0294 25017.0705 < 2 15800 210000 780000 210000 780000 2.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -18.35 - - - - - - - - - - - - -

06-05-041-24W4 14-Sep-22 - - < 2 392 220000 780000 220000 780000 4.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -9.41 - - - - - - - - - - - - -

06-05-041-24W4 16-Sep-22 0.4439 45000 < 2 31100 190000 780000 190000 780000 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -18.18 - - - - - 0.81561 - -191.46209 - 0.81561 - - -184.38799

Field Duplicate 16-Sep-22 0.4439 45000 < 2 35900 200000 770000 200000 770000 2.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -18.18 - - - - - 0.81618 - -190.89351 - 0.81618 - - -183.81444

06-08-041-24W4 28-Jun-21 < 1000 94500 < 2 76100 130000 800000 130000 800000 < 1 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

06-08-041-24W4 10-Oct-21 0.5657 43276.5 < 2 65600 140000 800000 140000 800000 1 < 1 < 1 < 10 < 10 < 10 < 10 10.2 < 10 < 10 < 10 -22.57 - - - - - 0.63955 - -365.91200 - 0.63955 - - -360.44900

06-08-041-24W4 18-Jun-22 1.784 337.51 < 2 366 220000 780000 220000 780000 2.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -8.04 - - - - - - - - - - - - -

06-08-041-24W4 25-Jun-22 0.1369 61436.335 < 2 6640 200000 790000 200000 790000 1.00 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -21.14 - - - - - 0.63570 - -369.81589 - 0.63570 - - -364.30079

06-08-041-24W4 14-Sep-22 < 1000 30500 - - - - - - - - - - - - - - - - - - - - - - - 1.00456 - -4.14816 - 1.00456 - - 4.56287

06-08-041-24W4 14-Sep-22 < 1000 2000 2.00 35600 190000 780000 190000 780000 5.00 5.00 < 1 < 10 < 10 < 10 < 10 10.1 < 10 < 10 < 10 -21.1 - - - - - 0.66238 - -343.36494 - 0.66238 - - -337.61860

06-28-040-24W4 28-Jun-21 < 1000 8000 < 2 10020 210000 780000 210000 780000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.06 - - - - - 0.81039 - - - 0.81039 - - -

06-28-040-24W4 29-Jun-21 - - < 2 390 220000 780000 220000 780000 2 < 1 < 1 - - - - - - - - -7.53 - - - - - 0.99953 - - - 0.99953 - - -

06-28-040-24W4 13-Oct-21 0.02655 10416.5 < 2 12100 210000 780000 210000 780000 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 17.7 < 1 13.2 - - - - - - - - - - - - - -

06-28-040-24W4 18-Jun-22 0.0057 9401.22 < 2 366 220000 780000 220000 780000 2.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -8.02 - - - - - - - - - - - - -

06-28-040-24W4 18-Jun-22 1.76375 337.18 < 2 10200 210000 780000 210000 780000 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -19.21 - - - - - - - - - - - - -

06-28-040-24W4 14-Sep-22 0.05285 17500 < 2 16600 210000 780000 210000 780000 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -19.67 - - - - - 0.82444 - -182.70436 - 0.82444 - - -175.55371

06-28-040-24W4 17-Sep-22 < 1000 2000 < 2 388 220000 780000 220000 780000 3.00 < 1 < 1 < 10 < 10 < 10 < 10 16.5 < 10 < 10 < 10 -7.52 - - - - - 1.00381 - -4.89564 - 1.00381 - - 3.80886

10-32-040-24W4 28-Jun-21 < 1000 27500 < 2 31500 190000 780000 190000 780000 < 1 1 < 1 < 10 < 10 < 10 < 10 17.5 14.6 < 10 < 10 - - - - - - - - - - - - - -

10-32-040-24W4 12-Oct-21 0.04685 19064 < 2 20200 200000 780000 200000 780000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.07 - - - - - 0.84592 - -161.30500 - 0.84592 - - -154.07900

10-32-040-24W4 18-Jun-22 0.01445 15395.76 < 2 15200 210000 780000 210000 780000 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -19.62 - - - - - - - - - - - - -

10-32-040-24W4 14-Sep-22 < 1000 30000 < 2 24000 200000 780000 200000 780000 2.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -18.86 - - - - - 0.84875 - -158.60697 - 0.84875 - - -151.24572

12-28-040-24W4 21-Jun-21 < 1000 13500 < 2 12050 200000 780000 200000 780000 < 1 < 1 < 1 < 10 < 10 < 10 < 10 11 < 10 < 10 < 10 - - - - - - - - - - - - - -

12-28-040-24W4 23-Jun-21 < 1000 13500 < 2 14200 200000 780000 200000 780000 1 < 1 < 1 < 10 < 10 < 10 < 10 11 < 10 < 10 < 10 - - - - - - - - - - - - - -

12-28-040-24W4 13-Oct-21 0.3478 4503.5 < 2 4010 220000 780000 220000 780000 3 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.36 - - - - - 0.88646 - -121.11600 - 0.88646 - - -113.54400

12-28-040-24W4 18-Jun-22 0.02875 7173.1 < 2 6990 210000 780000 210000 780000 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.77 - - - - - 0.88999 - -117.72574 - 0.88999 - - -110.00721

Field Duplicate 18-Jun-22 0.02875 7173.1 < 2 5710 210000 780000 210000 780000 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.77 - - - - - 0.89019 - -117.53252 - 0.89019 - - -109.81230

12-28-040-24W4 14-Sep-22 < 1000 6500 < 2 5050 220000 780000 220000 780000 3.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -18.64 - - - - - - - - - - - - -

13-05-041-24W4 28-Jun-21 < 1000 8000 < 2 8170 210000 780000 210000 780000 < 1 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

13-05-041-24W4 16-Oct-21 0.11825 3019 < 2 2850 220000 780000 220000 780000 3 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -19.26 - - - - - 0.89005 - -117.55600 - 0.89005 - - -109.95300

13-05-041-24W4 18-Jun-22 - - < 2 44900 170000 790000 170000 790000 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.02 - - - - - - - - - - - - -

13-05-041-24W4 24-Sep-22 < 1000 6000 < 2 5460 210000 780000 210000 780000 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -19.83 - - - - - - - - - - - - -

Field Duplicate 24-Sep-22 < 1000 6000 < 2 4970 210000 780000 210000 780000 1.00 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -19.83 - - - - - - - - - - - - -
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(dd-mmm-yy) % ppm ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppm ppm ppm ppm ppm ppm ppm ppm ‰ ‰ ‰ ‰ ‰ ‰ None None ‰ ‰ None None ‰ ‰

Table 5: Soil Gas Analytical Results: Methane Isotope Abundance

AGAT Breathing Air AGAT VOC Gas Carbon 13 - University of Alberta Carbon 14 - University of OttawaField Parameters

14-28-040-24W4 28-Jun-21 < 1000 8500 < 2 5880 210000 780000 210000 780000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 - - - - - - - - - - - - - -

14-28-040-24W4 13-Oct-21 0.89835 16243.5 < 2 16800 210000 780000 210000 780000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.31 - - - - - 0.87085 - -136.58900 - 0.87085 - - -129.15000

14-28-040-24W4 18-Jun-22 0.7133 11663.625 < 2 12500 200000 790000 200000 790000 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -22.35 - - - - - 0.86253 - -144.95132 - 0.86253 - - -137.47073

14-28-040-24W4 18-Sep-22 1.60035 20500 2.00 13700 210000 770000 210000 770000 3.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.59 - - - - - - - - - - - - -

South Data

01-35-039-24W4 10-Oct-19 - - < 2 8610 210000 770000 210000 770000 < 1 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 -19.33 - - - - - 0.80700 - -199.68000 - 0.80700 - - -

01-35-039-24W4 12-Oct-19 1.99396 423.831 < 2 506 220000 780000 220000 780000 2 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 -11.55 - - - - - 0.99610 - -12.16000 - 0.99610 - - -

01-35-039-24W4 27-Sep-20 0.268849 11666.5 < 2 9200 210000 780000 210000 780000 1 < 1 < 1 - - - - - - - - -20.73 - - - - - 0.82490 - -175.13000 - 0.82490 - - -

01-35-039-24W4 26-Jun-21 < 1000 13000 < 2 13600 210000 780000 210000 780000 < 1 < 1 < 1 - - - - - - - - -19.26 - - - - - - - - - - - - -

01-35-039-24W4 11-Oct-21 0.2938 6572 < 2 7700 210000 780000 210000 780000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 - - - - - - - - - - - - - -

01-35-039-24W4 21-Jun-22 0.0519 13235.525 < 2 7250 210000 780000 210000 780000 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.44 - - - - - 0.88592 - -121.76538 - 0.88592 - - -114.08216

01-35-039-24W4 24-Jun-23 0 18000 < 2 9890 210000 780000 210000 780000 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -21.32 - - - - - - - - - - - - -

01-35-039-24W4 17-Sep-23 7000 11000 < 2 5440 210000 780000 210000 780000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -17.4 - - - - - - - - - - - - -

02-23-039-24W4 27-Sep-20 0.951996 36129.1 < 2 33200 190000 770000 190000 770000 2 < 1 < 1 - - - - - - - - -9.6 - - - - - 0.69320 - -306.85000 - 0.69320 - - -

02-23-039-24W4 26-Jun-21 < 1000 26500 < 2 29100 190000 780000 190000 780000 < 1 < 1 < 1 < 10 15.3 10.1 - - - - - - - - - - - - - - - - - - -

02-23-039-24W4 11-Oct-21 0.54275 25928 < 2 25700 200000 780000 200000 780000 < 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -23.38 - - - - - 0.67670 - -329.07900 - 0.67670 - - -323.29800

02-23-039-24W4 28-Jun-23 0 27000 < 2 17900 200000 780000 200000 780000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -22.07 - - - - - - - - - - - - -

02-23-039-24W4 17-Sep-23 6000 34000 < 2 23400 200000 780000 200000 780000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.04 - - - - - - - - - - - - -

04-26-039-24W4 1-Jun-19 - - - 37800 - - - - < 1 - - - - - - - - - - -19.38 - - - - - 0.71280 - -287.17000 - 0.71280 - - -

04-26-039-24W4 3-Jun-19 - - - - - - - - - < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

04-26-039-24W4 3-Jun-19 1.97482 417.153 - 470 - - - - < 1 - - - - - - - - - - -7.65 - - - - - 1.03210 - 32.13000 - 1.03210 - - -

04-26-039-24W4 3-Jun-19 - - - - - - - - - < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

04-26-039-24W4 1-Aug-19 - - - 461 - - - - 2 - - - - - - - - - - -11.26 - - - - - - - - - - - - -

04-26-039-24W4 1-Aug-19 - - - 36800 - - - - 1 - - - - - - - - - - - - - - - - - - - - - - - -

04-26-039-24W4 9-Aug-19 0.092998 48714 - - - - - - - 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

04-26-039-24W4 9-Aug-19 1.9473 397.69 - - - - - - - 1 < 1 - - - - - - - - -11.26 - - - - - - - - - - - - -

04-26-039-24W4 12-Oct-19 0.125568 28663 < 2 23600 200000 780000 200000 780000 < 1 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 - - - - - - - - - - - - - -

04-26-039-24W4 12-Oct-19 1.9858 420.196 < 2 520 222000 780000 222000 780000 2 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 -8.39 - - - - - 1.00290 - -5.47000 - 1.00290 - - -

04-26-039-24W4 24-Sep-20 0.0821111 41908.7 < 2 30900 200000 770000 200000 770000 1 < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

04-26-039-24W4 28-Oct-20 0.139806 31917.8 - - - - - - - - - - - - - - - - - -19.38 - - - - - 0.71280 - -287.17000 - 0.71280 - - -

04-26-039-24W4 27-Jun-21 < 1000 35500 < 2 34100 170000 790000 170000 790000 < 1 2 < 1 < 10 10 < 10 < 10 < 10 17.4 < 10 < 10 -20.55 - - - - - 0.74144 - - - 0.74144 - - -

04-26-039-24W4 24-Jun-22 < 1000 25000 < 2 18700 190000 800000 190000 800000 1.00 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -21.26 - - - - - - - - - - - - -

04-26-039-24W4 18-Sep-23 9000 41000 < 2 27600 190000 780000 190000 780000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -23.28 - - - - - - - - - - - - -

Field Duplicate 18-Sep-23 - - < 2 27600 190000 780000 190000 780000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -23.28 - - - - - - - - - - - - -

04-35-039-24W4 11-Aug-19 0.525345 77192.5 - 61800 - - - - 1 1 < 1 - - - - - - - - -19.74 - - - - - 0.73444 - -271.65705 - 0.73444 - - -

04-35-039-24W4 10-Oct-19 0.19423 65921 < 2 56400 170000 780000 170000 780000 < 1 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 - - - - - - - - - - - - - -

04-35-039-24W4 27-Sep-20 0.186115 86900.4 < 2 64400 170000 770000 170000 770000 < 1 < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

04-35-039-24W4 12-Oct-21 1.39885 6045 < 2 15700 210000 780000 210000 780000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -22.43 - - - - - 0.69432 - -311.61100 - 0.69432 - - -305.67900

04-35-039-24W4 21-Jun-22 0.086 24190.77 < 2 25200 180000 790000 180000 790000 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -21.23 - - - - - 0.70536 - -300.75631 - 0.70536 - - -294.63750

04-35-039-24W4 28-Jun-23 0 23000 < 2 31200 160000 810000 160000 810000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.28 - - - - - - - - - - - - -

04-35-039-24W4 18-Sep-23 10000 40000 < 2 22100 200000 780000 200000 780000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -21.17 - - - - - - - - - - - - -
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(dd-mmm-yy) % ppm ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppm ppm ppm ppm ppm ppm ppm ppm ‰ ‰ ‰ ‰ ‰ ‰ None None ‰ ‰ None None ‰ ‰

Table 5: Soil Gas Analytical Results: Methane Isotope Abundance

AGAT Breathing Air AGAT VOC Gas Carbon 13 - University of Alberta Carbon 14 - University of OttawaField Parameters

05-36-039-24W4 11-Oct-19 0.730816 133695 < 2 96900 90000 800000 90000 800000 1 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 -10.4 - - - - - 0.26220 - -740.02000 - 0.26220 - - -

05-36-039-24W4 2-Oct-20 1.07178 133640 < 2 93000 130000 780000 130000 780000 2 < 1 < 1 - - - - - - - - -21.77 - - - - - 0.29320 - -706.76000 - 0.29320 - - -

05-36-039-24W4 26-Jun-21 N/A - VacuumN/A - Vacuum < 2 120000 100000 780000 100000 780000 1 1 < 1 < 10 10.1 < 10 < 10 15.4 30.5 < 10 < 10 -21.06 - - - - - 0.29367 - - - 0.29367 - - -

05-36-039-24W4 11-Oct-21 0.9654 46082 < 2 49200 170000 780000 170000 780000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 - - - - - - - - - - - - - -

05-36-039-24W4 18-Sep-22 1.9462 107500 < 2 75200 160000 770000 160000 770000 3.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -21.22 - - - - - 0.30222 - -700.39698 - 0.30222 - - -697.77292

05-36-039-24W4 18-Sep-23 - - < 2 435 220000 780000 220000 780000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -6.4 - - - - - - - - - - - - -

05-36-039-24W4 21-Sep-23 7000 128000 < 2 87300 140000 770000 140000 770000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -22.91 - - - - - - - - - - - - -

08-34-039-24W4 3-Jun-19 0.0961044 36448.8 - 31000 - - - - < 1 - - - - - - - - - - -21.74 - - - - - 0.89210 - -107.92000 - 0.89210 - - -

08-34-039-24W4 3-Jun-19 - - - - - - - - - < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

08-34-039-24W4 3-Jun-19 1.924 412.355 - 800 - - - - 2 - - - - - - - - - - -10.04 - - - - - 1.00530 - 5.27000 - 1.00530 - - -

08-34-039-24W4 3-Jun-19 - - - - - - - - - < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

08-34-039-24W4 1-Aug-19 - - - 444 - - - - 2 - - - - - - - - - - -9.18 - - - - - - - - - - - - -

08-34-039-24W4 1-Aug-19 - - - 32600 - - - - 1 - - - - - - - - - - - - - - - - - - - - - - - -

08-34-039-24W4 10-Aug-19 0.2086 55109 - - - - - - - 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

08-34-039-24W4 10-Aug-19 1.9185 383.82 - - - - - - - 1 < 1 - - - - - - - - -9.18 - - - - - - - - - - - - -

08-34-039-24W4 12-Oct-19 0.034054 27839.6 < 2 22700 200000 780000 200000 780000 < 1 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 - - - - - - - - - - - - - -

08-34-039-24W4 12-Oct-19 2.09322 432.192 < 2 605 220000 780000 220000 780000 2 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 -12.33 - - - - - 0.99340 - -14.87000 - 0.99340 - - -

08-34-039-24W4 24-Sep-20 0.090277 32940.6 < 2 35000 190000 770000 190000 770000 < 1 < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

08-34-039-24W4 21-Jun-21 < 1000 32000 < 2 35100 190000 770000 190000 770000 < 1 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

08-34-039-24W4 29-Jun-21 < 1000 32000 - - - - - - - - - < 10 < 10 < 10 < 10 13 12.1 < 10 < 10 - - - - - - - - - - - - - -

08-34-039-24W4 12-Oct-21 0.17455 14429 < 2 14700 210000 780000 210000 780000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -21.82 - - - - - 0.91253 - -95.26490 - 0.91253 - - -87.46970

08-34-039-24W4 18-Sep-22 1.59655 10000 2.00 6720 220000 770000 220000 770000 4.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -18.15 - - - - - - - - - - - - -

08-34-039-24W4 25-Jun-23 - - < 2 2660 210000 790000 210000 790000 2 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -20.85 - - - - - - - - - - - - -

08-34-039-24W4 15-Sep-23 0 3000 < 2 24000 190000 780000 190000 780000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -22.7 - - - - - - - - - - - - -

08-26-039-24W4 3-Jun-19 0.0587193 88956.9 - 88900 - - - - < 1 - - - - - - - - - - -21.63 - - - - - 0.57600 - -424.05000 - 0.57600 - - -

08-26-039-24W4 3-Jun-19 - - - - - - - - - < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

08-26-039-24W4 1-Aug-19 - - - 92600 - - - - 1 - - - - - - - - - - - - - - - - - - - - - - - -

08-26-039-24W4 9-Aug-19 0.180551 118827 - - - - - - - 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

08-26-039-24W4 11-Oct-19 0.255841 92799.3 < 2 80200 130000 790000 130000 790000 < 1 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 -8.33 - - - - - 0.57860 - -426.18000 - 0.57860 - - -

08-26-039-24W4 24-Sep-20 0.177008 112232 < 2 75500 140000 780000 140000 780000 2 < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

08-26-039-24W4 26-Jun-21 < 1000 84000 < 2 79800 120000 800000 120000 800000 < 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 - - - - - - - - - - - - - -

08-26-039-24W4 11-Oct-21 0.25 60567 < 2 72700 140000 790000 140000 790000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -22.53 - - - - - 0.56261 - -442.19400 - 0.56261 - - -437.38800

08-26-039-24W4 24-Sep-22 0.99185 94000 < 2 85400 130000 790000 130000 790000 1.00 1.00 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -20.91 - - - - - - - - - - - - -

08-26-039-24W4 25-Jun-23 0 82000 < 2 61600 150000 790000 150000 790000 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -15.19 - - - - - - - - - - - - -

08-26-039-24W4 15-Sep-23 0 62000 < 2 39100 170000 790000 170000 790000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -22.64 - - - - - - - - - - - - -

08-35-039-24W4 3-Jun-19 0.214609 63264.5 - 63600 - - - - < 1 - - - - - - - - - - -22.04 - - - - - 0.32480 - -675.17000 - 0.32480 - - -

08-35-039-24W4 3-Jun-19 - - - - - - - - - < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

08-35-039-24W4 26-Jun-21 N/A - VacuumN/A - Vacuum < 2 58400 110000 830000 110000 830000 1 1 < 1 12.6 17.3 12.9 < 10 26.8 28 < 10 < 10 - - - - - - - - - - - - - -

08-35-039-24W4 11-Oct-21 0.55265 38819 < 2 38900 170000 790000 170000 790000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -22.85 - - - - - 0.43291 - -570.78600 - 0.43291 - - -567.08800

08-35-039-24W4 27-Jun-23 0 48000 < 2 22200 180000 800000 180000 800000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -21.87 - - - - - - - - - - - - -

08-35-039-24W4 16-Sep-23 10000 42000 < 2 25000 200000 770000 200000 770000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -22.52 - - - - - - - - - - - - -
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(dd-mmm-yy) % ppm ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppm ppm ppm ppm ppm ppm ppm ppm ‰ ‰ ‰ ‰ ‰ ‰ None None ‰ ‰ None None ‰ ‰

Table 5: Soil Gas Analytical Results: Methane Isotope Abundance

AGAT Breathing Air AGAT VOC Gas Carbon 13 - University of Alberta Carbon 14 - University of OttawaField Parameters

10-22-039-24W4 27-Sep-20 0.560427 71224.5 < 2 55500 140000 800000 140000 800000 < 1 < 1 < 1 - - - - - - - - -23.33 - - - - - 0.48930 - -510.68000 - 0.48930 - - -

10-22-039-24W4 29-Jun-21 N/A - VacuumN/A - Vacuum < 2 44000 180000 770000 180000 770000 3 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 - - - - - - - - - - - - - -

10-22-039-24W4 10-Oct-21 0.43875 36615 < 2 43300 180000 780000 180000 780000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -23.41 - - - - - 0.54527 - -459.38600 - 0.54527 - - -454.72800

10-22-039-24W4 23-Sep-22 < 1000 23000 < 2 50800 180000 770000 180000 770000 1.00 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -23.45 - - - - - - - - - - - - -

10-22-039-24W4 24-Jun-23 2.0739 64500 < 2 399 220000 780000 220000 780000 2 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -12.48 - - - - - - - - - - - - -

10-22-039-24W4 24-Jun-23 0 44000 < 2 29200 180000 790000 180000 790000 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -22.53 - - - - - - - - - - - - -

10-22-039-24W4 15-Sep-23 0 58000 2 33000 190000 780000 190000 780000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -25 - - - - - - - - - - - - -

11-26-039-24W4 3-Jun-19 14.0135 94861.8 - 85200 - - - - 13 - - - - - - - - - - -15.97 - - - - - 0.50580 - -494.24000 - 0.50580 - - -

11-26-039-24W4 3-Jun-19 - - - - - - - - - < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

11-26-039-24W4 5-Oct-19 25.8001 97264.9 < 2 70600 140000 790000 140000 790000 7 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 -8.93 - - - - - 0.16510 - -836.30000 - 0.16510 - - -

11-26-039-24W4 5-Oct-19 1.57969 6116.06 < 2 20400 190000 770000 190000 770000 < 1 2 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 -9.25 - - - - - 0.52040 - -483.90000 - 0.52040 - - -

11-26-039-24W4 5-Oct-19 0.255403 81632.4 < 2 2850 70000 930000 70000 930000 < 1 < 1 < 1 - 0.05 - - - < 0.05 < 0.05 < 0.15 - - - - - - - - - - - - - -

11-26-039-24W4 5-Oct-19 0.943454 15943.5 < 2 64100 140000 780000 140000 780000 < 1 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 - - - - - - - - - - - - - -

11-26-039-24W4 5-Oct-19 0.0164544 74684.1 < 2 57800 140000 790000 140000 790000 < 1 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 - - - - - - - - - - - - - -

11-26-039-24W4 10-Oct-19 0.10926 7128.9 < 2 6460 210000 770000 210000 770000 < 1 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 -10.85 - - - - - 0.71640 - -289.60000 - 0.71640 - - -

11-26-039-24W4 5-Aug-20 - - < 2 70000 170000 770000 170000 770000 65 < 1 < 1 - < 10 - - - < 10 < 10 < 10 -11.13 - - - - - 0.21220 - -789.57000 - 0.21220 - - -

11-26-039-24W4 5-Aug-20 - - < 2 50000 160000 790000 160000 790000 3 < 1 < 1 - - - - - - - - -8.38 - - - - - - - - - - - - -

11-26-039-24W4 5-Aug-20 - - < 2 20000 200000 780000 200000 780000 2 < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

11-26-039-24W4 5-Aug-20 - - < 2 110000 80000 810000 80000 810000 1 < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

11-26-039-24W4 5-Aug-20 - - < 2 110000 60000 830000 60000 830000 < 1 6 < 1 - - - - - - - - - - - - - - - - - - - - - -

11-26-039-24W4 26-Sep-20 103.658 98266.8 < 2 59900 160000 780000 160000 780000 10 < 1 < 1 - Untraceable - - - UntraceableUntraceableUntraceable - - - - - - 0.18350 N/A -816.49000 N/A 0.18350 N/A - -

11-26-039-24W4 26-Sep-20 0.677159 27394.7 < 2 22500 210000 770000 210000 770000 1 < 1 < 1 - - - - - - - - -21.43 - - - - - - - - - - - - -

11-26-039-24W4 26-Sep-20 0.07639 22180.8 < 2 19200 210000 770000 210000 770000 2 < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

11-26-039-24W4 26-Sep-20 1.06858 17091.1 < 2 12900 210000 780000 210000 780000 2 < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

11-26-039-24W4 25-Jun-21 1000 20500 < 2 25900 200000 770000 200000 770000 3 8 < 1 - - - - - - - - - - - - - - 0.14795 - - - 0.14795 - - -

11-26-039-24W4 26-Jun-21 - - < 2 388 220000 780000 220000 780000 2 < 1 < 1 - - - - - - - - -20.77 - - - - - 1.00363 - - - 1.00363 - - -

11-26-039-24W4 11-Oct-21 1.2117 9004.5 < 2 12100 200000 790000 200000 790000 2 < 1 < 1 - - - - - - - - -22.62 - - - - - 0.13380 - -867.33900 - 0.13380 - - -866.19600

11-26-039-24W4 17-Oct-21 1.817 350 < 2 466 220000 780000 220000 780000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -9.08 - - - - - 1.00162 - -6.93945 - 1.00162 - - 1.61669

11-26-039-24W4 24-Jun-23 0 16000 < 2 11400 210000 780000 210000 780000 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -22.28 - - - - - - - - - - - - -

11-26-039-24W4 17-Sep-23 8000 19000 < 2 10100 210000 780000 210000 780000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -21.58 - - - - - - - - - - - - -

11-35-039-24W4 3-Jun-19 0.063251 41225.7 - 39300 - - - - < 1 - - - - - - - - - - -22.12 - - - - - 0.79480 - -205.18000 - 0.79480 - - -

11-35-039-24W4 3-Jun-19 - - - - - - - - - < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

11-35-039-24W4 1-Aug-19 - - - 42500 - - - - 1 - - - - - - - - - - - - - - - - - - - - - - - -

11-35-039-24W4 10-Aug-19 0.13073 57335.5 - - - - - - - 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

11-35-039-24W4 29-Jun-21 < 1000 23000 < 2 21500 190000 790000 190000 790000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 - - - - - - - - - - - - - -

11-35-039-24W4 15-Oct-21 0.48355 14995 < 2 19100 210000 770000 210000 770000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -19.47 - - - - - 0.81202 - -194.92000 - 0.81202 - - -187.98300

11-35-039-24W4 18-Jun-22 1.802 338.27 < 2 361 220000 780000 220000 780000 2.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -7.51 - - - - - 1.00316 Failed -5.54237 Failed 1.00316 Failed - 3.15648

11-35-039-24W4 22-Sep-22 < 1000 1500 < 2 407 220000 780000 220000 780000 2.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -21.44 - - - - - - - - - - - - -

11-35-039-24W4 23-Sep-22 1.8198 23000 < 2 14200 210000 780000 210000 780000 1.00 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -21.33 - - - - - - - - - - - - -

11-35-039-24W4 17-Sep-23 - - -21.33

12-23-039-24W4 26-Jun-21 < 1000 102000 < 2 111000 100000 790000 100000 790000 < 1 < 1 < 1 < 10 12.2 < 10 < 10 16.7 24.8 < 10 < 10 - - - - - - - - - - - - - -

12-23-039-24W4 10-Oct-21 0.26695 53343 < 2 70000 130000 800000 130000 800000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -23.5 - - - - - 0.53068 - -473.85600 - 0.53068 - - -469.32300

12-23-039-24W4 24-Jun-22 < 1000 1500 < 2 39400 170000 790000 170000 790000 1.00 2.00 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -22.27 - - - - - 0.53351 - -471.11525 - 0.53351 - - -466.48582

12-23-039-24W4 24-Sep-22 2.12375 84000 < 2 78000 140000 780000 140000 780000 2.00 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -21.22 - - - - - - - - - - - - -

12-23-039-24W4 24-Jun-23 0 36000 < 2 23600 190000 790000 190000 790000 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -22.91 - - - - - - - - - - - - -

12-23-039-24W4 15-Sep-23 0 84000 < 2 70200 130000 800000 130000 800000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -21.38 - - - - - - - - - - - - -



Client Name Enhance Energy Inc.

Project Number CP23-EEI-02-00

Date 2023-12-19

Sampling ID Date C
H

4

C
O

2

C
a

rb
o

n
 M

o
n

o
xi

d
e

 (
C

O
) 

- 
BA

C
a

rb
o

n
 D

io
xi

d
e

 (
C

O
2)

 -
BA

O
xy

g
e

n
 (

O
2)

 -
 B

A

N
itr

o
g

e
n

 (
N

2)
 -

 B
A

O
xy

g
e

n
 (

O
2)

 -
 B

A

N
itr

o
g

e
n

 (
N

2)
 -

 B
A

M
e

th
a

n
e

 -
 B

A

V
o

la
til

e
 N

o
n

-M
e

th
a

n
e

 H
yd

ro
c

a
rb

o
n

s 
(v

N
M

H
) 

- 
BA

V
o

la
til

e
 H

a
lo

g
e

n
a

te
d

 H
yd

ro
c

a
rb

o
n

s 
(v

H
H

) 
- 

BA

C
yc

lo
p

e
n

ta
n

e

Be
n

ze
n

e

C
yc

lo
h

e
xa

n
e

2,
2,

4-
Tr

im
e

th
yl

p
e

n
ta

n
e

M
e

th
yl

c
yc

lo
h

e
xa

n
e

To
lu

e
n

e

Et
h

yl
b

e
n

ze
n

e

X
yl

e
n

e
s

d
13

C
-C

O
2

d
13

C
-C

1

d
13

C
-C

2

d
13

C
-C

3

d
13

C
-iC

4

d
13

C
-n

C
4

F1
4C

 in
 C

O
2

F1
4C

-C
H

4

d
e

l1
4C

 in
 C

O
2

d
e

l1
4C

-C
H

4

F1
4C

 in
 C

O
2

F1
4C

-C
H

4

N
o

rm
a

lis
e

d
 1

4C
 in

 C
H

4

N
o

rm
a

lis
e

d
 1

4C
 in

 C
O

2

(dd-mmm-yy) % ppm ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppm ppm ppm ppm ppm ppm ppm ppm ‰ ‰ ‰ ‰ ‰ ‰ None None ‰ ‰ None None ‰ ‰

Table 5: Soil Gas Analytical Results: Methane Isotope Abundance

AGAT Breathing Air AGAT VOC Gas Carbon 13 - University of Alberta Carbon 14 - University of OttawaField Parameters

12-25-039-24W4 12-Aug-19 438.265 196835 - 117000 - - - - 364 1 < 1 - - - - - - - - -24.27 - - - - - 0.55665 - -447.97613 - 0.55665 - - -

12-25-039-24W4 4-Oct-19 0.0863987 137269 < 2 36700 50000 910000 50000 910000 < 1 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 -9.76 - - - - - 0.56170 - -442.94000 - 0.56170 - - -

12-25-039-24W4 4-Oct-19 1438.38 49475.7 < 2 71800 50000 820000 50000 820000 49500 4550 1 - 6.41 - - - 0.06 4.31 9.84 -11.36 - - - - - 0.36200 - -640.96000 - 0.36200 - - -

12-25-039-24W4 4-Oct-19 4467.31 78640.1 < 2 75200 60000 850000 60000 850000 17300 1080 < 1 - 0.67 - - - < 0.05 0.56 0.77 -10.66 - - - - - 0.55780 - -446.84000 - 0.55780 - - -

12-25-039-24W4 4-Oct-19 2285.84 122938 < 2 104000 40000 820000 40000 820000 25900 15 < 1 - < 0.05 - - - < 0.05 0.05 < 0.15 -9.81 - - - - - 0.82590 - -180.94000 - 0.82590 - - -

12-25-039-24W4 4-Oct-19 0.275639 98277.2 < 2 23000 30000 950000 30000 950000 < 1 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 - - - - - - - - - - - - - -

12-25-039-24W4 11-Oct-19 2165.12 100305 < 2 66500 110000 820000 110000 820000 1920 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 -8.51 - - - - - 0.45150 - -552.24000 - 0.45150 - - -

12-25-039-24W4 5-Aug-20 - - < 2 422 220000 780000 220000 780000 6 < 1 < 1 - < 10 - - - < 10 < 10 < 10 -8.81 - - - - - 0.96850 - -39.66000 - 0.96850 - - -

12-25-039-24W4 6-Aug-20 - - < 2 190000 20000 790000 20000 790000 3200 7 < 1 - < 10 - - - < 10 < 10 < 10 - - - - - - - - - - - - - -

12-25-039-24W4 6-Aug-20 - - < 2 100000 40000 750000 40000 750000 108000 6880 1 - < 10 - - - < 10 19 28 - - - - - - - - - - - - - -

12-25-039-24W4 6-Aug-20 - - < 2 120000 30000 810000 30000 810000 44600 1280 < 1 - < 10 - - - 18 < 10 < 10 - - - - - - - - - - - - - -

12-25-039-24W4 6-Aug-20 - - < 2 210000 10000 730000 10000 730000 50300 81 < 1 - < 10 - - - < 10 < 10 < 10 -18.52 - - - - - 0.84510 - -162.07000 - 0.84510 - - -

12-25-039-24W4 26-Sep-20 17056.1 163845 < 2 127000 70000 770000 70000 770000 34800 29 < 1 - Untraceable - - - UntraceableUntraceableUntraceable -19.09 - - - - - 0.83460 0.77570 -165.42000 -224.26000 0.83460 0.77570 - -

12-25-039-24W4 29-Sep-20 0.00177878 159234 < 2 120000 90000 800000 90000 800000 < 1 < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

12-25-039-24W4 2-Oct-20 2.00041 431.136 < 2 734 220000 780000 220000 780000 2 < 1 < 1 - Untraceable - - - UntraceableUntraceableUntraceable -9 - - - - - 1.00690 - 6.90000 - 1.00690 - - -

12-25-039-24W4 25-Jun-21 474500 101500 < 2 81000 60000 810000 60000 810000 38440 3188 2 27.5 24.9 28.1 < 10 < 10 17.2 < 10 < 10 -17.86 - - - - - - - - - - - - -

12-25-039-24W4 11-Oct-21 9842.5 65217.5 < 2 77800 60000 850000 60000 850000 17900 3990 3 11 < 10 53 79 125 < 10 < 10 < 10 -21.29 -36.77 -27.23 - - - 0.39135 0.28483 -611.99600 -717.60000 0.39135 0.28483 -715.16700 -608.65300

12-25-039-24W4 13-Oct-21 - - < 2 440 220000 780000 220000 780000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -6.86 - - - - - - - - - - - - -

12-25-039-24W4 16-Oct-21 1.81885 362.5 < 2 452 220000 780000 220000 780000 3 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -8.83 - - - - - 1.00267 - -5.89651 - 1.00267 - - 2.66861

12-25-039-24W4 18-Jun-22 1.7995 353.02 < 2 363 220000 780000 220000 780000 2.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -7.93 - - - - - 1.00178 Failed -6.91088 Failed 1.00178 Failed - 1.77601

12-25-039-24W4 22-Jun-22 277350 193000 < 2 64700 80000 840000 80000 840000 11000.00 3810.00 18.00 11.0 < 10 52.0 79.7 121.00 < 10 < 10 < 10 - -51.34 -29.36 - - - 0.44149 0.30605 -562.34127 -693.94305 0.44149 0.30605 - -558.50958

Field Duplicate 22-Jun-22 277350 193000 < 2 58500 90000 840000 90000 840000 9780.00 3650.00 18.00 11.6 < 10 59.2 91.9 147.00 < 10 < 10 < 10 -20.73 -51.25 -30.60 -25.70 -31.09 -28.22 0.44753 0.30678 -556.34935 -693.22124 0.44753 0.30678 - -552.46526

12-25-039-24W4 18-Sep-22 14534.57525 118000 < 2 73300 90000 810000 90000 810000 23100.00 3320.00 10.00 10.3 < 10 < 10 39.9 94.5 35.5 < 10 < 10 -20.2 -44.23 -30.05 -27.52 -26.33 -26.06 0.40259 0.30067 -600.90512 -699.32867 0.40259 0.30067 - -597.41071

12-25-039-24W4 23-Sep-22 2.0678 2000 < 2 407 220000 780000 220000 780000 3.00 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -7.99 - - - - - - - - - - - - -

12-36-039-24W4 3-Jun-19 0.0618263 44438 - 37800 - - - - < 1 - - - - - - - - - - -20.43 - - - - - 0.69280 - -307.19000 - 0.69280 - - -

12-36-039-24W4 3-Jun-19 0.0618263 44438 - - - - - - - < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

12-36-039-24W4 1-Aug-19 - - - 43700 - - - - 1 - - - - - - - - - - - - - - - - - - - - - - - -

12-36-039-24W4 9-Aug-19 0.5848 46800 - - - - - - - 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

12-36-039-24W4 9-Oct-19 0.171169 42716.7 - - - - - - - - - - - - - - - - - -15.09 - - - - - 0.73000 - -276.05000 - 0.73000 - - -

12-36-039-24W4 9-Oct-19 0.171169 42716.7 < 2 33700 180000 760000 180000 760000 < 1 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 - - - - - - - - - - - - - -

12-36-039-24W4 24-Sep-20 0.133067 56888.2 < 2 45200 180000 770000 180000 770000 < 1 < 1 < 1 - - - - - - - - - - - - - - - - - - - - - -

12-36-039-24W4 26-Jun-21 N/A - VacuumN/A - Vacuum < 2 21000 190000 790000 190000 790000 1 2 < 1 11.4 15.2 10.5 < 10 22 29 < 10 < 10 - - - - - - - - - - - - - -

12-36-039-24W4 16-Oct-21 0.2967 24094 < 2 29800 190000 780000 190000 780000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -20.45 - - - - - 0.74073 - -265.60100 - 0.74073 - - -259.27400

12-36-039-24W4 22-Jun-22 < 1000 36500 < 2 24400 190000 780000 190000 780000 1.00 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -24.6 - - - - - 0.73195 - -274.39426 - 0.73195 - - -268.04502

14-23-039-24W4 27-Sep-20 3447.65 101339 < 2 62500 120000 820000 120000 820000 2400 < 1 < 1 - Untraceable - - - UntraceableUntraceableUntraceable -22.92 - - - - - 0.26020 N/A -739.78000 N/A 0.26020 N/A - -

14-23-039-24W4 25-Jun-21 N/A - VacuumN/A - Vacuum < 2 74500 140000 780000 140000 780000 473 - - 30 < 10 < 10 < 10 < 10 < 10 < 10 < 10 - - - - - - - - - - - - - -

14-23-039-24W4 26-Jun-21 N/A - VacuumN/A - Vacuum < 2 74500 140000 780000 140000 780000 473 13 < 1 - - - - - - - - - - - - - - - - - - - - - -

14-23-039-24W4 27-Jun-21 - - < 2 397 220000 780000 220000 780000 2 < 1 < 1 - - - - - - - - - - - - - - 1.00083 - - - 1.00083 - - -

14-23-039-24W4 10-Oct-21 140.5 21514 < 2 31000 180000 790000 180000 790000 167 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -6.87 -69.37 - - - - 0.21261 - -789.20400 - 0.21261 - - -787.38800

14-23-039-24W4 16-Oct-21 1.7469 354.5 < 2 426 220000 780000 220000 780000 2 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -24.04 - - - - - 1.00194 - -6.61520 - 1.00194 - - 1.94373

14-23-039-24W4 22-Jun-22 2500 11000 < 2 9680 210000 780000 210000 780000 11.00 < 1 < 1 < 10 < 10 < 10 12.0 22.3 < 10 < 10 < 10 -24.04 - - - - - 0.30793 Failed -694.73606 Failed 0.30793 Failed - -692.06246

Field Duplicate 22-Jun-22 2500 11000 < 2 8470 210000 780000 210000 780000 21.00 < 1 < 1 < 10 < 10 < 10 10.0 17.4 < 10 < 10 < 10 - - - - - - 0.30795 Failed -694.71961 Failed 0.30795 Failed - -692.04587

14-23-039-24W4 18-Sep-22 17.09325 21500 2.00 17400 200000 780000 200000 780000 13.00 1.00 < 1 < 10 < 10 < 10 14.9 25.3 < 10 < 10 < 10 -22.2 - - - - - 0.23555 - -766.49518 - 0.23555 - - -764.44949

Field Duplicate 18-Sep-22 17.09325 21500 2.00 15800 210000 780000 210000 780000 16.00 < 1 < 1 < 10 < 10 < 10 14.9 25.3 < 10 < 10 < 10 -22.54 - - - - - 0.23463 - -767.40671 - 0.23463 - - -765.36900

14-23-039-24W4 24-Jun-23 0 3000 < 2 897 220000 770000 220000 770000 2 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -25.2 - - - - - - - - - - - - -

14-23-039-24W4 17-Sep-23 6000 29000 < 2 20700 200000 780000 200000 780000 22 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -23 - - - - - - - - - - - - -
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(dd-mmm-yy) % ppm ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppmv ppm ppm ppm ppm ppm ppm ppm ppm ‰ ‰ ‰ ‰ ‰ ‰ None None ‰ ‰ None None ‰ ‰

Table 5: Soil Gas Analytical Results: Methane Isotope Abundance

AGAT Breathing Air AGAT VOC Gas Carbon 13 - University of Alberta Carbon 14 - University of OttawaField Parameters

14-26-039-24W4 10-Oct-19 0.561715 56301.5 6 47900 160000 790000 160000 790000 < 1 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 -10.25 - - - - - 0.28820 - -714.17000 - 0.28820 - - -

14-26-039-24W4 26-Sep-20 0.39961 90800.6 < 2 66800 180000 760000 180000 760000 2 < 1 < 1 - - - - - - - - -25 - - - - - 0.42920 - -570.81000 - 0.42920 - - -

14-26-039-24W4 11-Oct-21 1.4016 11418.5 < 2 17900 210000 770000 210000 770000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 - - - - - - - - - - - - - -

14-26-039-24W4 23-Sep-22 1.0837 54000 < 2 45200 190000 770000 190000 770000 1.00 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -22.52 - - - - - 0.62968 - -375.77840 - 0.62968 - - -370.31542

14-26-039-24W4 24-Jun-23 0 44000 < 2 26300 190000 780000 190000 780000 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 -22.2 - - - - - - - - - - - - -

Field Duplicate 24-Jun-23 - - < 2 28200 190000 780000 190000 780000 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1 - - - - - - - - - - - - - -

14-26-039-24W4 17-Sep-23 7000 60000 < 2 38000 180000 780000 180000 780000 1 < 1 < 1 < 10 < 10 < 10 < 10 < 10 < 10 < 10 < 10 -21.97 - - - - - - - - - - - - -

08-27-039-24W4 1-Aug-19 - - - 85700 - - - - 7 - - - - - - - - - - -15.75 - - - - - - - - - - - - -

08-27-039-24W4 12-Aug-19 8.0666 127710 - - - - - - - 1 < 1 - - - - - - - - -15.75 - - - - - - - - - - - - -

08-27-039-24W4 6-Oct-19 1.89603 73680.9 3 52100 40000 880000 40000 880000 2 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 -8.34 - - - - - 0.86150 - -145.70000 - 0.86150 - - -

08-27-039-24W4 6-Oct-19 31.7778 68075.1 < 2 55100 50000 880000 50000 880000 26 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 -10.86 - - - - - 0.81450 - -192.25000 - 0.81450 - - -

08-27-039-24W4 12-Oct-19 0.264965 35408.8 < 2 28500 170000 800000 170000 800000 < 1 < 1 < 1 - < 0.05 - - - < 0.05 < 0.05 < 0.15 -12.3 - - - - - 0.60340 - -401.59000 - 0.60340 - - -

Groundwater Well Data

Landowner 30 18-Jun-22 - - 2.00 12400.00 120000 860000 120000 860000 26.00 < 1 < 1 < 10 - < 10 < 10 < 10 - - - - - - - - - - - - - - - - -

Landowner 1 17-Jun-22 - - < 2 6070.00 70000 930000 70000 930000 56.00 < 1 < 1 13.9 - 52.1 < 10 71.3 - - - - - - - - - - - - - - - - -

Landowner 1 13-Sep-23 - - < 2 11300 170000 820000 170000 820000 106 < 1 < 1 < 10 - < 10 < 10 < 10 - - - - - - - - - - - - - - - - -

Landowner 29 24-Jun-22 - - < 2 22700.00 60000 920000 60000 920000 418.00 4.00 < 1 < 1 - 6.2 < 1 9.3 - - - - - - - - - - - - - - - - -

Landowner 24 17-Jun-22 - - < 2 172.00 40000 920000 40000 920000 44100.00 388.00 < 1 < 10 - < 10 < 10 < 10 - - - - - - - - - - - - - - - - -

1. - in detail data row(s) denotes parameter not analyzed 

2. < in detal data row(s) denotes parameter below laboratory detection limit
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Appendix 1: Additional Gas Analysis 









04-May-21 UOC-16102 GVA5_08-02 100/08-02-040-24W4 DUPE Nisku Prod Gas Gas/Liquid CH4 >50000ф --- <0.0020 --- <-998.00 --- <-998.02 ---

04-May-21 UOC-16103 GVA6_08-02 100/08-02-040-24W4 DUPE Nisku Prod Gas Gas/Liquid CH4 >50000ф --- <0.0020 --- <-998.00 --- <-998.02 ---

12-Apr-21 UOC-15352 VIAL 1A_04-15 04-15-040-24W4; CBM Prod Gas Gas/Liquid CH4 >50000 ф --- <0.0020 --- <-998.00 --- <-998.02 ---
12-Apr-21 UOC-15353 VIAL 2A_04-15 04-15-040-24W4; DUPLICATE CBM Prod Gas Gas/Liquid CH4 >50000 ф --- <0.0020 --- <-998.00 --- <-998.02 ---
12-Apr-21 UOC-15354 VIAL 3A_04-15 04-15-040-24W4; DUPLICATE CBM Prod Gas Gas/Liquid CH4 >50000 ф --- <0.0020 --- <-998.00 --- <-998.02 ---
12-Apr-21 UOC-15355 VIAL 1A_10-34 10-34-039-24W4 CBM Prod Gas Gas/Liquid CH4 >50000 ф --- <0.0020 --- <-998.00 --- <-998.02 ---
12-Apr-21 UOC-15356 VIAL 2A_10-34 10-34-039-24W4; DUPLICATE CBM Prod Gas Gas/Liquid CH4 >50000 ф --- <0.0020 --- <-998.00 --- <-998.02 ---
12-Apr-21 UOC-15357 VIAL 3A_10-34 10-34-039-24W4; DUPLICATE CBM Prod Gas Gas/Liquid CH4 >50000 ф --- <0.0020 --- <-998.00 --- <-998.02 ---
17-Feb-21 UOC-14862 CAN1A 04-17-056-21W4 Nutrien CO2 Source Gas CX 48222 670 0.0025 0.0002 -997.53 0.21 -997.55 0.20
17-Feb-21 UOC-14863ф CAN3C 14-07-056-21W4 NWR CO2 Source Gas CX >50000 --- <0.0019 --- <-998.00 --- <-998.00 ---

01-Feb-21 UOC-14861ф CAN04201C 04-15-040-24W4 Combined CO2 Source Gas CX >50000 --- <0.0019 --- <-998.00 --- <-998.00 ---
2020

02-Oct-20 UOC-14028ф SN8750/29-10621 102/09-16-040-24W4 Coal SCV Flow GAS CH4 >50000 --- <0.0020 --- <-998.00 --- <-998.02 ---
15-Sep-20 UOC-14028ф SN8750/29-10621 4-17-056-21W4 Nutrien Nutrien CO2 Source GAS CX >50000 --- <0.0020 --- <-998.00 --- <-998.02 ---
15-Sep-20 UOC-14027ф SN5565/29-10622G 14-07-056-21W4 NWR NWR CO2 Source Gas CX >50000 --- <0.0020 --- <-998.00 --- <-998.02 ---
02-Jul-20 UOC-13121ф VIAL 1A,2A,3A,4A 10-34-039-24w4 CBM Header CBM Prod Gas Nautral Gas CH4 >60000 --- <0.0006 --- <-999.40 --- <-999.41 ---

12-May-20 UOC-12831ф 1-2-40-24w4 100/01-02-040-24W4/02 Nisku Prod Gas Nautral Gas CH4 >55000 --- <0.001 --- <-999.00 --- <-999.00 ---
12-Mar-20 UOC-12830ф 10-35-39-24w4 100/10-35-039-24W4/00 Leduc Prod Gas Nautral Gas CH4 >55000 --- <0.001 --- <-999.00 --- <-999.00 ---

2019
01-Oct-19 UOC-10891 10-34-039-24w4 CBM Prod Gas CH4 gas CH4 >67637 8696 0.0002 0.0002 -999.83 0.18 -999.83 0.18
27-Sep-19 UOC-10892 Nutrien inlet gas Nutrien CH4 Inlet CH4 gas CH4 >67637 16665 0.0001 0.0001 -999.94 0.13 -999.94 0.13
27-Sep-19 UOC-10896 Nutrien CO2 source gas Nutrien CO2 Source CO2 gas CX 23980 153 0.0505 0.001 -949.47 0.96 -949.89 0.95



Isotope Analysis Summary

Operator: Enhance Energy Analyst: Karlis Muehlenbachs, U of A
  780-492-2827
  

Work Order Well Location Sample Point Description Date Sampled d13C1 d13C2 d13C3 d13iC4 d13nC4 d13iC5 d13nC5 d13CO2 Comments
23R015961 100/16-03-039-24W4/00 TEST METER RUN Leduc Prod Gas 2-May-23 -39.97 -33.04 -27.98 -28.22 -26.68   -4.01 This is a mature thermogenic gas.
23E017409 100/04-26-039-24W4/00 WELLHEAD Nisku Prod Gas 26-Apr-23 -40.29 -32.86 -28.16 -28.89 -26.71 -26.14 -27.21 1.89 This is a mature gas.
23E017407 100/08-02-040-24W4/02 WELLHEAD Nisku Prod Gas 25-Apr-23 -39.45 -32.18 -28.44 -28.12 -27.21 -25.32 -23.41 -9.35 This is a mature gas.
23E011217 100/08-02-040-24W4/02 WELLHEAD TUBING Nisku Prod Gas 10-Apr-23 -39.75 -32.66 -28.76 -29.16 -27.45 -6.77
23E011217 100/07-15-040-24W4/02 WELLHEAD TUBING Nisku Prod Gas 10-Apr-23 -41.68 -32.01 -28.19 -27.69 -25.53 -26.50 -27.53 -9.02
23E000435 102/05-33-040-24W4/02 CASING GAS Nisku Prod Gas 2-Mar-23 -42.14 -32.61 -28.43 -29.66 -26.50 -8.97 This gas has the isotope fingerprint of a mature gas such as from the Nisku A.
23E000435 100/08-02-040-24W4/02 WELLHEAD TUBING Nisku Prod Gas 2-Mar-23 -39.52 -32.35 -27.00 -28.58 -27.80 -9.59 This gas has the isotope fingerprint of a mature gas such as from the Nisku A.
23E000435 100/07-15-040-24W4/02 TEST SEPARATOR METER RUN Nisku Prod Gas 2-Mar-23 -41.86 -32.60 -28.62 -28.67 -29.96 -26.54 -27.58 -12.23 This gas has the isotope fingerprint of a mature gas such as from the Nisku A.
23E000611 14-07-056-21W4 METER 091-FIT-0210 NWR CO2 Source 22-Feb-23 -27.70
23R000611 04-17-056-21W4 METER FIT-4116 Nutrien CO2 Source 22-Feb-23 -42.00

23R993143 102-09-16-040-24W4/00 SCV Coal SCV Flow 2-Feb-23 -55.68 -52.14
 This SCV gas now has a much more shallow fingerprint, 200 m depth or less compared to 
previous analyses of this SCVF.

23R993143 100/06-21-040-24W4/03 SCV Coal SCV Flow 2-Feb-23 -58.24 -46.59 -36.97 1.40
This is a shallow thermogenic gas from perhaps 200 to 300 m depth and has not changed since 
analyzed before.

23R993143 100/05-21-040-24W4/02 SCV Coal SCV Flow 2-Feb-23 -58.53 -47.30 -37.06 -29.62 -37.67
This is a shallow thermogenic gas from perhaps 200 to 300 m depth.  It may have become 
shallower by a bit since analyzed last.

23R993116 04-15-040-24W4 METER 090-FIT-100(ENH 0202) Combined CO2 Source 2-Feb-23 -28.55
2022

22R977108 100/12-01-040-24W4/02 WELLHEAD TUBING Nisku Prod Gas 5-Dec-22 -37.73 -32.06 -27.18 -29.94 -26.12 -4.70 This is a mature thermogenic gas.
22R977108 100/16-02-040-24W4/00 WELLHEAD TUBING Nisku Prod Gas 5-Dec-22 -36.62 -32.21 -27.70 -28.49 -25.92 2.80 This is a mature thermogenic gas.
22R977108 100/08-02-040-24W4/02 WELLHEAD TUBING Nisku Prod Gas 5-Dec-22 -37.47 -32.05 -28.70 -29.91 -27.42 -7.70 This is a mature thermogenic gas.
22R958723 100/14-21-040-24W4/02 WELLHEAD TUBING Nisku Prod Gas 19-Oct-22 -42.87 -33.28 -29.16 -29.70 -27.47 -27.21 -27.93 -5.01 This is a typical thermogenic gas from the Devonian.
22R958723 100/04-26-039-24W4/00 WELLHEAD TUBING Nisku Prod Gas 19-Oct-22 -40.89 -33.92 -28.47 -27.26 -27.11 -25.94 -27.34 -7.78 This is a typical thermogenic gas from the Devonian.
22R929085 100/14-21-040-24W4/02 WELLHEAD TUBING Nisku Prod Gas 7-Aug-22 -44.98 -33.12 -29.54 -20.45 -27.76 -5.63 This gas has an isotope fingerprint typical of a mature Devonian gas.
22R929085 100/08-02-040-24W4/02 WELLHEAD Nisku Prod Gas 7-Aug-22 -40.24 -31.95 -27.69 -29.00 -26.01 -4.69 This gas has an isotope fingerprint typical of a mature Devonian gas.
22R929085 100/04-26-039-24W4/00 WELLHEAD Nisku Prod Gas 7-Aug-22 -37.07 -30.75 -26.78 -28.65 -27.25 2.43 This gas has an isotope fingerprint typical of a mature Devonian gas.
22R922504 100/16-03-039-24W4/00 TEST METER RUN Leduc Prod Gas 20-Jul-22 -39.68 -33.59 -29.45 -28.44 -27.31 -4.64 This is a mature thermogenic gas that may come from the Leduc.
22R915636 104/14-02-042-24W4/00 WELLHEAD TUBING Mannville Gas 7-Jul-22 -47.18 -28.40 -25.61 -26.86 -25.55 -25.37 -25.08 -13.66 This is a mature thermogenic gas that may come from the Manville
22R915636 100/16-34-039-24W4/03 TUBING Mannville Gas 7-Jul-22 -47.25 -27.37 -27.16 -28.70 -27.10 -8.04 This is a mature thermogenic gas that may come from the Manville
22R915637 04-15-040-20W4 EMBER CBM HEADER 12-12 CBM Prod Gas 4-Jul-22 -55.12 -37.77 -55.01 -25.88 24.46 This gas has an isotope fingerprint typical for a CBM gas in this region.
22R915634 10-34-034-24W4 CBM GAS CBM Prod Gas 4-Jul-22 -54.25 -38.69 -28.59 -29.74 -29.54 3.04 This is a typical CBM Gas.
22R899719 04-15-040-24W4 EMBER CBM HEADER CBM Prod Gas 26-May-22 -52.75 -37.05 -27.70 -27.80 -28.10 This is a typical isotope fingerprint of a CBM gas in that region.
22R893697 04-17-056-21W4 METER FIT-4116 Nutrien CO2 Source 24-May-22 -44.51 -39.65 This is an almost pure CO2 gas with a trace of thermogenic methane.
22R893697 14-07-056-21W4 METER 091-FIT-0210 NWR CO2 Source 24-May-22 -31.40 -29.61 -26.71 This is an almost pure CO2 gas with a traces of thermogenic methane and ethane.
22R889542 04-15-040-24W4 METER 090-FIT-100(ENH 0202) Combined CO2 Source 13-May-22 -29.92 -31.51 -27.89 This is an almost pure CO2 gas with traces of thermogenic methane and ethane.
22R889542 04-15-040-24W4 EMBER CBM HEADER CBM Prod Gas 13-May-22 -55.35 -38.02 -28.04 -27.91 -29.69 -1.78 This is a typical isotope fingerprint of a CBM gas in that region.
22R889542 100/13-34-038-24W4/03 WELLHEAD CASING Mannville Gas 13-May-22 -46.04 -27.60 -25.29 -27.85 -25.09 -1.57 This is a typical isotope fingerprint of a deep thermogenic gas.
22R889542 10-34-039-24W4 CBM GAS CBM Prod Gas 13-May-22 -54.36 -39.01 -28.31 -29.14 -29.10  -13.83 This is a typical isotope fingerprint of a CBM gas in that region.
22R883697 102/05-33-040-24W4-02 CASING GAS Nisku Prod Gas 12-Apr-22 -42.54 -33.23 -28.91 -30.01 -27.37 -7.05 This gas has the isotope fingerprint of a mature gas such as from the Nisku A.

22R879425 100/07-15-040-24W4/02 CASING GAS

Nisku Prod Gas

5-Apr-22 -41.71 -32.56 -32.96 -28.63 -27.23 -4.26

The casing and SCV gases have the same source and may be from or near the Nisku A.  Their 
isotope fingerprint is very similar but not exactly like that of the test meter run from this well 
analyzed in Nov, 2021 which would indicate that the source of the casing and SCV gases is 
slightly shallower than the meter run gas.

22R879425 100/07-15-040-24W4/02 SCV
Nisku Prod Gas

5-Apr-22 -40.42 -31.68 -27.93 -28.72 -28.23 -5.56
The casing and SCV gases have the same source and may be from or near the Nisku A.  Their 
isotope fingerprint is very similar but not exactly like that of the test.

22R879425 102/09-16-040-24W4/00 SCV Coal SCV Flow 5-Apr-22 -54.74 -47.53 -34.31
This is a shallow thermogenic gas that may come from around 200 to 300 m depth.  It has not 
changed since previous tests.

22R879425 100/05-21-040-24W4/02 SCV Coal SCV Flow 5-Apr-22 -56.29 -46.30 -35.91 -25.98 -22.01
This is a shallow thermogenic gas that may come from 200 to 300 m depth.  It has not changed 
since previous tests.

22R879425 100/06-21-040-24W4/03 SCV Coal SCV Flow 5-Apr-22 -56.46 -47.17 -34.41
This is a shallow thermogenic gas that may come from 200 to 300 m depth.  It has not changed 
since previous tests.



22R869991 04-17-056-21W4 METER FIT 4116 Nutrien CO2 Source 11-Mar-22 -43.14
22R869991 14-07-056-21W4 METER FIT 090 FIT 0210 NWR CO2 Source 11-Mar-22 -28.44
22R869985 04-15-040-20W4 METER 090-FIT-100 (ENH 0202) Combined CO2 Source 7-Mar-22 -39.92 -29.63 -28.72 Gas is CO2 with traces of deep thermogenic gas.
22R858925 100/16-02-040-24W4/00 WELLHEAD TUBING Nisku Prod Gas 9-Feb-22 -40.18 -33.55 -28.40 -28.66 -26.08 This is a thermogenic has typical of the Nisku A.

2021
21R831470 100/08-02-040-24W4/02 WELLHEAD TUBING Nisku Prod Gas 18-Nov-21 -37.89 -31.48 -28.06 -28.67 -27.16 -3.59 This is an atypical thermogenic gas from the Nisku.
21R830214 100/04-26-039-24W4/00 WELLHEAD Nisku Prod Gas 16-Nov-21 -30.86 -30.90 -28.00 -5.38 Very poor sample, which is a remnant of a thermogenic gas.
21R823222 100/07-15-040-24W4/02 TEST METER RUN Nisku Prod Gas 1-Nov-21 -37.92 -31.34 -27.77 -28.74 -26.99 -4.66 This is a thermogenic gas with an isotopic fingerprint indicative of the Nisku A.
21R823234 100/05-21-040-24W4/02 SCV Coal SCV Flow 1-Nov-21 -55.29 -46.36 -36.32 -27.25 This is a shallow thermogenic gas that may come from 200 to 300 m depth.
21R823234 100/06-21-040-24W4/03 SCV Coal SCV Flow 1-Nov-21 -55.31 -46.63 -35.87 -28.83 -31.14 This is a shallow thermogenic gas that may come from 200 to 300 m depth.

21R823234 102/09-16-040-24W4/00 SCV Coal SCV Flow 1-Nov-21 -55.28 -47.23 -33.82 This is a shallow thermogenic gas that may come from 200 to 300 m depth.  Its isotope 
fingerprint has not changed since it was measured in Oct. 2020 and May  2021.

21R819717 04-17-056-21W4 METER FIT 4116 Nutrien CO2 Source 25-Oct-21 -42.20
21R819717 14-07-056-21W4 METER FIT 090 FIR 0210 NWR CO2 Source 25-Oct-21 -26.47
21R819730 04-15-040-24W4 METER 090-FIT-100 Combined CO2 Source 25-Oct-21 -29.23

21E792846 100/04-26-039-24W4/00 WELLHEAD
Nisku Prod Gas

27-Aug-21 -31.03 -33.08 -28.47 -28.90 -27.32 3.67 Difficult to pick source.  This sample was full of air.  Methane value indicates it was altered.  
C2+ concentrations are unusal, but the isotope ratios indicate a typical mature source.

21E792836 100/08-02-040-24W4/02 WELLHEAD Nisku Prod Gas 26-Aug-21 -38.24 -31.55 -28.56 -30.83 -28.16 -5.66 This gas has an isotope fingerprint typical of a mature Devonian gas.
21R782729 100/08-02-040-24W4/02 WELLHEAD TUBING Nisku Prod Gas 4-Aug-21 -40.32 -32.84 -28.05 -28.38 -26.28 -2.61 This gas is thermogenic and has a typical isotope fingerprint of a gas from the Nisku.
21R743507 100/08-35-039-24W4/02 WELLHEAD TUBING Nisku Prod Gas 13-May-21 -39.36 -32.65 -28.11 -29.37 -27.04 -6.62 This is a mature thermogenic gas that may come from or near the Nisku.

21R740736 102/09-16-040-24W4/00 SCV Coal SCV Flow 6-May-21 -56.77 -46.80 -34.40 -27.62 -20.22
This is a shallow thermogenic gas that may come from around 200 to 300 m depth.  It has not 
changed since measured in 2020.

21R741900 100/08-02-040-24W4/02 WELLHEAD TUBING Nisku Prod Gas 4-May-21 -39.56 -32.11 -28.41 -29.38 -28.23 -5.44 This is a thermogenic gas that may come from around 1900 m depth.
21R728065 10-34-039-24W4 CMB HEADER CBM Prod Gas 12-Apr-21 -54.92 -38.50 -28.52 -29.37 -27.98 8.26 This gas has an isotope fingerprint typical of CBM gases from that region.
21R728071 04-15-040-24W4 CBM HEADER CBM Prod Gas 12-Apr-21 -55.80 -36.62 -28.54 -27.42 -28.52 8.63 This gas has an isotope fingerprint typical of CBM gases from that region.
21R711147 04-17-056-21W4 METER FIT 4116 Nutrien CO2 Source 17-Feb-21 -41.12
21R711147 14-07-056-21W4 METER FIT 090 FIT 0210 NWR CO2 Source 17-Feb-21 -26.91
21R707335 04-15-040-24W4 METER 090-FIT-100 Combined CO2 Source 17-Feb-21 -42.79

2020
20R650088 04-17-056-21W4 METER FIT 4116 Nutrien CO2 Source 15-Sep-20 -44.82
20R650088 14-07-056-21W4 METER FIT 090 FIT 0210 NWR CO2 Source 15-Sep-20 -25.42
20R667535 100/12-01-040-24W4/02 WELLHEAD TUBING Nisku Prod Gas 23-Oct-20 -40.76 -33.72 -29.15 -29.09 -26.97 -26.81 -26.54 This gas has an isotope fingerprint typical of the Nisku in this region.
20R667535 100/04-11-040-24W4/02 WELLHEAD TUBING Leduc Prod Gas 23-Oct-20 -40.48 -34.29 -29.04 -29.37 -27.04  -13.01 This gas has an isotope fingerprint typical of the Leduc in this region.
20R667535 100/10-35-039-24W4/02 WELLHEAD TUBING Leduc Prod Gas 23-Oct-20 -40.17 -33.13 -28.22 -29.33 -27.59  -28.33 This gas has an isotope fingerprint typical of the Leduc in this region.
20R658420 102/09-16-040-24W4/00 SCV Coal SCV Flow 2-Oct-20 -54.35 -47.15 -10.04
20R619783 10-34-039-24W4 HEADER CBM Prod Gas 2-Jul-20 -53.30 -38.00 -28.05 -30.72 -27.16  4.16 Typical CBM Gas
20R598691 10-34-039-24W4 HEADER CBM Prod Gas 12-May-20 -55.50 -38.78 -28.11 -28.08 -29.63 -1.02 Typical CBM gas. Similar isotope fingerprint as before.
20R598691 100/01-02-040-24W5/02 WELLHEAD CASING Nisku Prod Gas 12-May-20 -41.16 -30.67 -28.00 -27.19 -26.23 -8.40 Typical Nisku gas. Similar isotope fingerprint as before.

20R598691 100/04-26-039-24W4/00 CASING GAS
Nisku Prod Gas

12-May-20 2.18 -26.32 -26.46 -13.18
Atypical gas. Extremely low in methane concentration but contains multiple stray peaks on the 
gas chromatography run. Isotope data for methane is unusual but perhaps indicates some 
artificial alteration of the sample.

20R561525 04-26-039-24W4 HEADER
Nisku Prod Gas

13-Jan-20 -57.08 -32.44 -27.40 -26.27 -26.18 -4.46
This is a low maturity thermogenic gas, albiet a bit unusual. The C2+ values are relativey more 
enriched in 13C than would be indicated by the methane value. This header gas may be 
mixture.

2019
19R833267 100/16-03-040-24W4/02 WELLHEAD Leduc Prod Gas 22-Oct-19 -38.54 -32.38 -27.69 -29.80 -26.18 -1.55 This gas has a typical Leduc isotope fingerprint.

19R833267 100/04-11-040-24W4/00 WELLHEAD
Leduc Prod Gas

22-Oct-19 -32.57 -30.82 -27.36 -27.47 -26.21 -0.87
This has is a bit unusual having a 13-C enriched methane but the C2+ appears to be a typical 
Leduc gas.

19C523749 04-17-056-21W4 PV301 Nutrien CO2 Source 27-Sep-19 -41.89
19C523749 04-17-056-21W4 Feed Gas Nutrien CH4 Inlet 27-Sep-19 -44.79 -28.50 -27.07 -26.57 -25.37 -41.89 Typical Thermogenic Gas
19R520433 100/10-35-039-24W4/00 CASING GAS Leduc Prod Gas 20-Sep-19 -39.48 -32.16 -28.69 -26.57 -27.06 0.50 This gas has the typical isotope fingerprint of a Leduc or Nisku gas.
19R520433 100/01-02-040-24W5/02 CASING GAS Nisku Prod Gas 20-Sep-19 -40.10 -32.60 -27.79 -28.86 -26.28 -0.19 This gas has the typical isotope fingerprint of a Leduc or Nisku gas.
19R520433 100/12-01-040-24W4/02 CASING GAS Nisku Prod Gas 20-Sep-19 -38.79 -32.47 -28.19 -29.97 -27.24 -0.72 This gas has the typical isotope fingerprint of a Leduc or Nisku gas.
19R496905 10-34-039-24W4 HEADER CBM Prod Gas 25-Jul-19 -58.33 -38.26 -26.79 -27.27 -27.73 5.59 This is a typical CBM gas from this region.
19R492723 100/10-35-039-24W4/00 TEST METER RUN Leduc Prod Gas 16-Jul-19 -39.73 -31.35 -27.09 -31.31 -25.74 This gas has the typical isotope fingerprint of a Leduc or Nisku gas.
19R492724 100/12-01-040-24W4/02 WELLHEAD Nisku Prod Gas 16-Jul-19 -39.45 -31.41 -28.33 -26.17 -24.66 This gas has the typical isotope fingerprint of a Leduc or Nisku gas.
19R492725 100/16-02-040-24W4/00 WELLHEAD Nisku Prod Gas 16-Jul-19 -38.90 -31.24 -27.63 -17.05 -27.25 This gas has the typical isotope fingerprint of a Leduc or Nisku gas.
19R492726 100/01-02-040-24W5/02 TEST METER RUN Nisku Prod Gas 16-Jul-19 -39.48 -31.42 -27.09 -29.12 -26.76 This gas has the typical isotope fingerprint of a Leduc or Nisku gas.
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ISOTOPE SCIENCE LABORATORY Results
Dept of Geosciences, ES-513 Contact : S. Taylor 
University of Calgary Tel. : (403) 210-6003
2500 University Dr. NW, Calgary, Alta. Fax : (403) 220 7773
T2N-1N4 e-mail steve.taylor@ucalgary.ca 
Name: Aaron Bonk-Richards IN October 15, 2023
Affiliate: AGAT Laboratories OUT
Address: 3650-21 St. NE

Calgary office phon403-299-2183
AB email 1: bonk-richards@agatlabs.com
T2E 6V6 email 2:

PO#:

# LIMs ID SAMPLE ID δ34S S Comments
1 S-17141 WellHeadTubing 15.7 13 WO# 23R052940. 100/08-02-040-24W4/02

δ34S-CDT of sulfide minerals by EA-IRMS
All results reported in the usual permil notation relative to IAEA stds
IAEA values used to normalize data 34S

IAEA S1 -0.3 (b.d.)
IAEA S2 22.7 ± 0.2
IAEA S3 -32.6 ± 0.2

Precision and accuracy as 1 sigma of (n=10) lab standards is: 0.3 for δ34S
note: (b.d.) = 'by definition'

C:\Users\bonk-richards\Documents\ENHANCE\Sulphur Isotopes\2023\231015_AGAT(Bonk-Richard x1)-results.xlsx



Page 1 of 1

ISOTOPE SCIENCE LABORATORY Results
Dept of Geosciences, ES-513 Contact : S. Taylor 
University of Calgary Tel. : (403) 210-6003
2500 University Dr. NW, Calgary, Alta. Fax : (403) 220 7773
T2N-1N4 e-mail steve.taylor@ucalgary.ca 
Name: Aaron Bonk-Richards IN October 14, 2023
Affiliate: AGAT Laboratories OUT November 3, 2023
Address: 3650-21 St. NE

Calgary office phon 403-299-2183
AB email 1: bonk-richards@agatlabs.com
T2E 6V6 email 2:

PO#:

# LIMs ID SAMPLE ID δ34S S Comments
1 S-17142 DexProDryOutlet 15.5 12 WO# 23R052942.  04-15-040-24W4

δ34S-CDT of sulfide minerals by EA-IRMS
All results reported in the usual permil notation relative to IAEA stds
IAEA values used to normalize data 34S

IAEA S1 -0.3 (b.d.)
IAEA S2 22.7 ± 0.2
IAEA S3 -32.6 ± 0.2

Precision and accuracy as 1 sigma of (n=10) lab standards is: 0.3 for δ34S
note: (b.d.) = 'by definition'

C:\Users\bonk-richards\Documents\ENHANCE\Sulphur Isotopes\2023\231014_AGAT(Bonk-Richard x1)-results.xlsx



Sulphur Isotope Summary

Operator: Enhance Energy Analyst: S. Taylor    
   
  

Work Order Well Location Description Sample Point Date Sampled d34SH2S wt%S
2023

23R052940 100/08-02-040-24W4/02 Nisku Prod Gas WELLHEAD 3-Aug-22 15.7 13.0
23R052942 04-15-040-20W4 Leduc Prod Gas DRY CO2 DEXPRO OUTLET 3-Aug-22 15.5 12.0

2022
22R930109 100/07-15-040-24W4/02 Nisku Prod Gas TEST METER RUN 9-Aug-22 14.6 14.0
22R926845 04-15-040-20W4 Leduc Prod Gas DRY CO2 DEXPRO OUTLET 3-Aug-22 15.6 13.0
22R926854 100/08-02-040-24W4/02 Nisku Prod Gas WELLHEAD 3-Aug-22 16.0 13.0
22R926854 100/16-03-040-24W4/02 Leduc Prod Gas TEST SEP. OIL 3-Aug-22 15.4 14.0

2021
21R759924 04-15-040-24W4 Leduc Prod Gas DRY CO2 DEXPRO OUTLET 13-Jul-21 17.2 9.4
21R795907 100/07-15-040-24W4/02 Nisku Prod Gas WELLHEAD 2-Sep-21 15.6 13.5
21R795907 100/08-02-040-24W4/02 Nisku Prod Gas WELLHEAD 2-Sep-21 15.5 14.3
21R795907 04-15-040-20W4 Leduc Prod Gas DEXPRO DRY GAS OUTLET 2-Sep-21 15.1 13.3



 

 

 

 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 

Appendix 2: Program Methodology & 
Sampling Schedules 

 



Date: May 18, 2023

Client Name: Enhance Energy Ltd. Project Number: CP23-EEI-01-00 Rev: A

Soil Probe Surface Location Sample ID 2023 Summer 
Breathing Air and 

Extended Gas

2023 Summer 
d13C (UofA)

2023 Summer 
d14C (UofO)

2023 Summer 
Duplicate

2023 Summer 
Atmosphere

2023 Summer 
Atmosphere d14C 

(UofO)

2023 Fall 
Breathing Air 

and 
Composition

2023 Fall 
d13C (UofA)

2023 Fall d14C 
(UofO)

2023 Fall 
Duplicate

2023 Fall 
Atmosphere

2023 Summer 
Atmosphere d14C 

(UofO)

11-26-039-24W4 11-26-PP-SU-23 Yes Yes No No No No Yes Yes Yes No No No
01-35-039-24W4 01-35-PP-SU-23 Yes Yes Yes No No No Yes Yes No No No No
04-01-040-24W4 04-01-PP-SU-23 No No No No No No Yes Yes Yes No No No
05-36-039-24W4 05-36-PP-SU-23 Yes Yes No No No No Yes Yes Yes No Yes No
14-26-039-24W4 14-26-PP-SU-23 Yes Yes Yes Yes No No Yes Yes No No No No
01-02-040-24W4 01-02-PP-SU-23 Yes Yes Yes No No No Yes Yes No No No No
04-02-040-24W4 04-02-PP-SU-23 Yes Yes Yes No Yes No Yes Yes No No No No
04-26-039-24W4 04-26-PP-SU-23 No No No No No No Yes Yes No Yes No No
04-35-039-24W4 04-35-PP-SU-23 Yes Yes Yes No No No Yes Yes No No Yes Yes
07-02-040-24W4 07-02-PP-SU-23 Yes Yes No No No No Yes Yes YEs No No No
08-26-039-24W4 08-26-PP-SU-23 Yes Yes Yes No No No No No No No No No
08-34-039-24W4 (08-24) 08-24-PP-SU-23 Yes Yes Yes No No No No No No No No No
08-35-039-24W4 08-35-PP-SU-23 Yes Yes Yes No Yes No Yes Yes No No No No
10-02-040-24W4 10-02-PP-SU-23 Yes Yes No Yes Yes Yes Yes Yes Yes No No No
11-35-039-24W4 11-35-PP-SU-23 Yes Yes No No No No Yes Yes Yes No No No
12-01-040-24W4 12-01-PP-SU-23 Yes Yes No No No No Yes Yes Yes Yes No No
12-02-040-24W4 12-02-PP-SU-23 Yes Yes No No No No Yes Yes Yes No No No
16-03-040-24W4 16-03-PP-SU-23 Yes Yes Yes No No No Yes Yes No No No No
07-10-040-24W4 07-10-PP-SU-23 Yes Yes Yes No No No Yes Yes No No No No
09-10-040-24W4 09-10-PP-SU-23 Yes Yes Yes No No No Yes Yes No No No No
03-15-040-24W4 - No Sample 03-15-PP-SU-23 Yes Yes No No No No Yes Yes No No No No
02-10-040-24W4 02-10-PP-SU-23 Yes Yes Yes No No No Yes Yes No No No No
16-09-040-24W4 16-09-PP-SU-23 Yes Yes No No No No Yes Yes Yes No No No
02-23-039-24W4 02-23-PP-SU-23 Yes Yes No Yes No No Yes Yes Yes No No No
12-23-039-24W4 12-23-PP-SU-23 Yes Yes No No No No Yes Yes Yes No No No
14-23-039-24W4 14-23-PP-SU-23 Yes Yes No No No No Yes Yes Yes No No No
10-22-039-24W4 10-22-PP-SU-23 Yes Yes No No Yes No Yes Yes No No No No
12-15-040-24W4 12-15-PP-SU-23 Yes Yes No No Yes No No No No No No No
09-16-040-24W4 (01-16) 09-16-PP-SU-23 No No No No No No Yes Yes Yes No No No
16-16-040-24W4 16-16-PP-SU-23 No No No No No No Yes Yes Yes No Yes No
08-09-040-24W4 08-09-PP-SU-23 Yes Yes Yes No No No Yes Yes Yes No Yes Yes
08-20-040-24W4 08-20-PP-SU-23 Yes Yes No No No No Yes Yes No No No No
10-09-040-24W4 10-09-PP-SU-23 Yes Yes No Yes No No Yes Yes No No No No
Total 29 29 13 4 1 1 31 31 15 2 4 2

2023 Soil Gas Sampling Analytical Schedule
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GE-SOP-0018: SOIL GAS PROBE INSTALLATION 

Department/Area: Geosciences 

Prepared By: Joseph Cruz Date: 08 June 2021 

Approved By: Ian Grant Date: 16 June 2021 

Date Created: October 18, 2021 Revision: B 
 
 

PURPOSE OF TASK 
This Standard Operating Procedure (SOP) provides guidelines for the manual installation 
of a soil gas probe with two methods: 

 Method A - installation with an auger 
 Method B - installation with a drive point hammer 

Employers must ensure that workers are trained and experienced in completing this task. 
Soil gas probes may be installed in unconsolidated or consolidated material if the well 
annuls can be sealed.  

Soil gas samples should not be collected if groundwater has entered the sampling 
equipment, as this may damage the analysis equipment and invalidate the soil gas 
sample collected. Therefor soil gas probes should be installed above the observed or 
expected static groundwater elevation. If groundwater is encountered while drilling, the 
probe location should be properly abandoned and an alternate location should be 
selected. 

REQUIRED MATERIALS AND EQUIPMENT 
1) Manual slide hammer for drive point piezometer  

2) Drive point piezometer tip and screen 

3) Riser extensions and couplings to reach the required depth of the piezometer.  

 Piezometer screens and extensions referred to as “casing” 

4) ¼” Piezometer tubing (length suitable to reach the required depth and extend 
above ground surface). Teflon tubing suitable for soil sampling should be used. 
Silicon tubing should be avoided where possible.  

 Referred to as “tubing” 

5) Wrench to tighten drive point piezometer, swage lock nut and bolts 

6) Drive head by-pass assembly for drive point piezometer 

 Includes: drive head, drive extension and tubing by-pass 

7) Piezometer drive hammer 

8) ¼” Ball valve (Brass or stainless steel are suitable) 

9) ¼” Swage locks (Brass or stainless steel are suitable)  
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10) 10-20 filter sand 

11) Bentonite chips or pellets 

12) Large water container (to hydrate bentonite) 

13) Helium gas with discharge fitting 

14) Helium detector  

15) Helium shroud 

16) Dutch auger, handle, and extension 

17) Shovel 

18) Well Casing (Road Box) 
 
 
 

OPTION A STANDARD WORK PROCEDURE: DUTCH AUGER  
Steps to complete this task are as follows: 

1) Verify all ground disturbance sweeps have been completed and verify that the 
ground disturbance permitting is valid for the selected drilling location. Drill only in 
the location identified within the ground disturbance permit.  

2) The location of the soil probe will be installed where all ground disturbance 
specifications are met and meet all requirements (e.g. minimum distance from any 
pipelines in the area) 

3) Place the corkscrew tip of the auger on the ground surface and press firmly on the 
handles.  

4) While pressing down, rotate the handles in a clockwise motion.  

5) Continue this until the top of the auger head is at ground surface (should have 
descended approximately 6”) 

6) Pull the auger straight up to remove soil. Replace in the borehole and continue to 
auger to the proposed installation depth.  

7) Record the depth range and describe the soil sample as completely as possible 
(grain size distribution, colour, odour, oxidation/mineralization, plasticity, stiffness, 
etc.) 

8) Drop the tape measure into the hole to verify the true depth of the hole and 
evaluate for sloughed material. 

9) If auger refusal is reached, move over approximately 50 cm and reattempt the hole. 
Do not log the soil until the original depth of refusal is reached. If refusal occurs 
again, make a note in the field notebook (refusal may be the result of bedrock). If 
not, continue logging the hole (as refusal was likely the result of a large piece of 
gravel). At least 3 attempts should be made at each location. Confirm with project 
requirements if a shallower borehole is acceptable. If possible, install using the drive 
point hammer at the point of refusal (Option B).  
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10) Measure and cut the piezometer tubing to the proposed installation depth, plus an 
additional 0.5 m (2 ft) 

11) Loosen the compression fitting, insert the piezometer tubing with the ferrules into the 
drive point screen, and tighten 1/4 turn past finger tight to properly secure the 
tubing in the fitting. 

12) Hold the tubing to prevent it from turning, slide the extensions over the tubing and 
tighten it firmly onto the piezometer drive point screen. 

13) Slide a coupling over the tubing and tighten firmly onto the previous extension pipe 
and tighten, slide the next extension pipe over the tubing and tighten securely to 
the other end of the coupling and tighten. Repeat until the desired length has been 
achieved. The piezometer extension should end below ground surface so the road 
box may be placed over the well.  

14) Place piezometer set up in the hole and hold straight, the top of the extension pipe 
shall be flush with the ground surface. 

15) Backfill the screened portion of the drive point piezometer tip with the 10-20 filter 
sand at least 10 cm above the screened portion of the piezometer to facilitate 
unimpeded flow of soil gasses into the piezometer. The remainder of the pilot hole is 
to be backfilled with alternating layers of bentonite chips and 10-20 filter sand. This is 
to prevent short-circuiting of atmospheric air to the piezometer.  

16) Continue to installation of ball valve and fittings section. 

OPTION B STANDARD WORK PROCEDURE: DRIVE POINT PIEZOMETER 
Steps to complete this task are as follows: 

1) Verify all ground disturbance sweeps have been completed and verify that the 
ground disturbance permitting is valid for the selected drilling location. Drill only in 
the location identified within the ground disturbance permit.  

2) The location of the soil probe will be installed where all ground disturbance 
specifications are met and meet all requirements (e.g. minimum distance from any 
pipelines in the area) 

3) Measure and cut the piezometer tubing to the proposed installation depth, plus an 
additional 0.5 m (2 ft) 

4) Loosen the compression fitting, insert the piezometer tubing with the ferrules into the 
drive point screen, and tighten 1/4 turn past finger tight to properly secure the 
tubing in the fitting. 

5) Hold the tubing to prevent it from turning, slide the extensions over the tubing and 
tighten it firmly onto the piezometer drive point screen. 

6) Thread the tubing through the drive head by-pass assembly and place on top screw 
on to the piezometer casing and tighten to finger tight.  
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7) Slide the manual slide hammer over the drive head and hammer the device until 
approximately 15 cm (6”) of the extension pipe below the tubing bypass remains 
above the ground. 

8) Remove the hammer and remove the drive head assembly, hold the tubing to 
prevent it from turning.  

9) Slide a coupling over the tubing and tighten firmly onto the previous extension pipe, 
slide the next extension pipe over the tubing and tighten securely. 

10) Repeat steps 5 to 8 till the sampling depth has been reached. 

11) Continue to installation of ball valve and fittings section. 

INSTALLATION OF BALL VALVE AND FITTINGS 
1) Wrap all threads of the fittings with Teflon tape and connect and tighten all parts of 

the fitting assembly, swage lock-ball valve-swage lock.  

2) Loosen and remove the nut and ferrule of one end of the fitting, and slide the nut 
and ferrule assembly on to the sampling tube. 

3) Place the sampling tube to connect to the ball valve fitting, and tighten the nut and 
ferrule to the fitting assembly, tighten 1-1/4 turn past finger tight. 

4) The setup will be leak checked with helium gas to verify there is no short-circuiting of 
atmospheric air into the gas line through the fittings at surface or through the well 
annulus. 

5) Install the service box (flush mount) over the casing and fill void spaces with native 
material or bentonite. 

6) The brass valve assembly will remain in the well casing for protection, when placing 
the fitting and sampling tube within the casing, make sure the sampling tube does 
not get bent or kinked.  

7) The casing will be labeled with the location ID and GPS coordinates recorded for 
future sampling. 

LEAK CHECK WITH HELIUM GAS 
1) The helium shroud should have at least 3 valve connections: 

2) 1 connection with ¼” tubing to connect to the fitting assembly of the soil gas well 

3) 1 connection open to the bucket 

4) 1 connection to inject helium gas 

5) All fittings should be equipped with masterflex tubing to use with the helium detector 
wand. 

6) Loosen the nut and ferrule assembly from the fitting assembly on the outflow end of 
the ball valve. 

7) Slide the nut and ferrule assembly to the ¼” tubing of the helium shroud, and 
connect to the fitting assembly, tighten 1-1/4 turn past finger tight.  
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8) Open the valve and place the helium shroud over the sampling port, all fittings 
should be within the helium shroud. Verify all valves on the helium shroud are closed. 

9) Using the helium detector measure the following parameters: 

10) Measure and record the atmospheric helium values 

11) Place the helium detector wand into the masterflex tubing for the connection to the 
soil gas well, open the valve measure and record the helium values, and close the 
valve. 

12) Place the helium detector wand into the masterflex tubing for the connection to the 
bucket, open the valve measure and record the helium values, and close the valve. 

13) Place the helium gas cannister discharge to the helium gas injection fitting of the 
helium shroud. Verify the sampling port and bucket fittings are closed, open the 
helium injection fitting valve and discharge helium into the fitting. A 1-2 second burst 
of helium is sufficient to detect a leak in the fitting. Close the valve. 

14) Using the helium detector measure the following parameters: 

15) Measure and record the atmospheric helium values 

16) Place the helium detector wand into the masterflex tubing for the connection to the 
soil gas well, open the valve measure and record the helium values, and close the 
valve. 

17) Place the helium detector wand into the masterflex tubing for the connection to the 
bucket, open the valve measure and record the helium values, and close the valve. 

18) The helium detector should pick up values of helium in the bucket, and the readings 
to the soil gas well should not detect any helium.  

19) If helium is detected in the soil gas well, check and re-tighten all fittings and repeat 
steps 1 through 7 

20) If helium is detected in the soil gas well, after checking and re-tightening all fittings, 
the fitting assembly may be compromised, and a new fitting assembly may be 
required to be installed. Assemble a new fitting and re-test  

21) If the helium detector does not pick up helium values from the soil gas well, but 
helium is detected in the bucket, the fitting assembly is deemed leak proof. 

22) Remove the ¼” tubing from the fitting assembly, re-connect the nut and install a 
new ferrule for future sampling, and place the assembly in the well casing. 

23) Place the cover on the well casing, and tighten bolts to verify the casing is sealed. 
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Purpose: To provide information on standard work practices. 

GE-SOP-0006: MONITORING WELL INSTALLATION 

Department/Area: Geosciences 

Prepared By: M. Myden Date: 01 Sept 2016 

Approved By: M. Myden Date: 01 Sept 2016 

Date Created: 01 Sept 2016 Revision: 0 
 
 

PURPOSE OF TASK 
The purpose of this procedure is to describe the methods for a groundwater monitoring well 
installation. It describes designs, procedures, and materials that are used to construct a 
monitoring well that will produce accurate groundwater level measurements and 
representative groundwater samples.  

REQUIRED MATERIALS AND EQUIPMENT 
 
 
 

 Monitoring well construction materials: casing, screen, sand (filter) pack and seal 
materials 

 Measuring tape 

 Water level tape 

 Soil sampling equipment (see GE-SOP-0004 for further requirements) 

 Sample trays or vials 

 Field log book (including borehole logging forms) 

STANDARD WORK PROCEDURE 
Requirements for monitoring well installations are site-specific, and will depend on the soil, 
bedrock and groundwater conditions encountered in the field, the goals of the investigation 
program, and the availability and limitations of drilling equipment and installation materials.  

Clients may also have monitoring well specifications that differ from the design specifications 
presented in this procedure. It is up to the field hydrogeologist to ensure design specifications 
meet both client and regulatory requirements.   

Monitoring Well Design 
The following are general guidelines for installation of monitoring wells that have been drilled 
in overburden (soils) or shallow bedrock. Before drilling begins, the conceptual well design 
and drilling method should be identified and reviewed by a qualified hydrogeologist to 
determine whether deviations from these general guidelines are appropriate.  

Monitoring well design (including well depth and screen length) should be determined based 
on geological and hydrogeological site observation, objectives of the groundwater sampling 
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program and presence of DNAPL/LNAPL. Nested monitoring wells may be installed to monitor 
several depth intervals within an aquifer.  

Typical monitoring well designs include (but are not limited to): 

 Water table wells (screened across the water table) including anticipated seasonal 
fluctuations. 

 Well screens (up to 1.5 m in length) installed below the water table, but across, 
within or at the base of a water-bearing zone.  

The steps involved in a monitoring well installation include:  

Plan and prepare for drilling and monitoring well installation (see also GE-SOP-0006) 

 Review the drilling and sampling plan, as well as any relevant information pertaining 
to subsurface conditions at the planned drilling locations, such as soil and 
groundwater conditions, type, degree and extent of contamination.  

 Determine the appropriate type of drilling rig, soil sample collection and well 
installations.  

 Plan the design of each monitoring well installation, based on the conceptual site 
model and objectives of the sampling/monitoring program.  

 Perform ground disturbance procedures (i.e. utility locates).  

 Prepare HSE Management Plan (as required) and Waste Management Plan (as 
required).  

 Schedule and book drilling contractor. Confirm expected subsurface conditions, 
depths of monitoring well installations and estimated quantities/types of materials 
that should be brought to site, including:  

 Type and length of casing & type and length of screen 

 End-caps or j-plugs 

 Sand and sealing material 

 Cement (if required) 

 Flush-mount or stick-up protective surface completions 

 Supply of potable water (whether provided by client or by drilling contractor) 

Perform ground disturbance (utility locates) 
 Mark all borehole locations so that ground disturbance can be undertaken. 

 Clear sub-surface and above-ground utilities (e.g. power lines) prior to starting 
drilling program.  

 Ensure sufficient clearance between drilling mast and overhead power lines. 
Minimum safe work distances for each province shall be used. 

 Manual (hand) or vac truck excavation may be required prior to commencing 
drilling.  
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 If the planned borehole location(s) interferes with utilities, an alternative location 
should be selected and cleared. 

Drill the borehole and collect/log the soil samples 
 Commence drilling of the borehole. As drilling advances, samples brought to the 

surface should be examined, logged and representative samples collected for 
screening and/or laboratory analysis (as required).  

 A borehole log should be filled in as completely as possible. All depths should be 
measured to metres below ground surface (mbgs). Information should include, but 
not be limited to:  

 Site identification and borehole numbers 

 Type of rig used, casing or auger diameter, bit type (if applicable) and rate of 
advance 

 Depth (intervals) from which samples were collected and a description of each 
sample (see borehole log form) 

 Moisture content of the sample immediately upon recovery 

 Any significant groundwater observation 

 See also GE-SOP-0017 for additional work procedures with respect to soil drilling and 
sample collection.  

Design the monitoring well  
 Consult with a qualified hydrogeologist to determine the final design for the 

monitoring well, including:  

 Length of the screen interval 

 Interval of the screened section (based on borehole lithology) 

 Sand pack interval (minimum depth of sand pack) 

Install the monitoring well (screen and unscreened intervals) 

 The monitoring well (casing, screen and bottom cap) should be lowered into the 
borehole until it reaches the bottom of the borehole (at its design depth).  

 Measure the height of the well casing above the ground to the nearest cm and 
record it in the field log book.  

Note: Determine the zone with the most moisture for screen placement. Rule of thumb is 
to place the middle of the screen within the wettest zone. Never have a screen or sand 
pack cross multiple lithology units. 

Note: If the borehole has sloughed in substantially, have the drill operator go back into 
the borehole and attempt a clean-out. If the borehole is open to the bottom, determine 
if the borehole needs to be backfilled to capture the screened interval. If backfilling is 
required, backfill with bentonite or sand. Backfill with sand if the bottom of the borehole 
is in the same unit as the screened interval. If the borehole needs to be backfilled 
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through multiple lithologies, use bentonite. When backfilling with bentonite, stop about 
0.3 m from the bottom of the desired screen depth. Use sand to backfill the final 0.3m to 
the bottom of the screen. This prevents damage to the screen. 

Install the sand (filter) pack and annular seal materials 
 Calculate the volume of sand material needed to fill the annulus to the required 

height. 

 Ensure the monitoring well is centered in the borehole.  

 Measure the depth to the bottom of the hole and record the measurement. Keep 
the measuring tape in the hole while adding the filter sand. 

 Pour filter sand in slowly to avoid bridging the annulus until the required amount of 
sand has been added (approximately 0.3 to 0.5 m above the top of the screen). 

 Measure and record final depth to the top of the sand pack when finished.  

 The seal material should be placed in the same manner as the filter sand. 

 Calculate the volume of seal material required to provide a seal length of 
approximately 0.6 to 1 m above the sand pack.  

 Measure and record final depth to the top of the seal material when finished.  

Place fill above seal (if appropriate) 

 If the top of the seal does not correspond to the ground surface, the remainder of 
the annular space should be sealed to within 0.5 m of ground surface using either 
cement, a bentonite grout slurry or uncontaminated material from the site (as 
appropriate).  

Install the surface seal and protective casing 

 The upper 0.5 m of the borehole should be sealed to prevent surface water from 
entering the borehole.  

 An appropriate surface casing (e.g. a lockable stick-up completion or flush 
mounted surface casing) should be installed based on site conditions.  

Survey the monitoring well location.  
 All monitoring wells at the site should be surveyed in to measure elevation of the 

ground surface and top of well casing at each well location. Well surveys should be 
accurate to within 0.1 cm (i.e. GPS coordinates are not accurate enough).  

Troubleshooting 
 Contact project manager or senior hydrogeologist if there are issues with the 

borehole sloughing in or the annulus bridges during well construction.  

REFERENCES 
USEPA, 1996. Standard Operating Procedures 2048 – Monitor Well Installation.  
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Purpose: To provide information on standard operating procedure. 

GE-SOP-000X: SOIL GAS SAMPLING 

Department/Area: Geosciences 

Prepared By: Joseph Cruz Date: June 08, 2021 

Approved By: Ian Grant Date:  

Date Created: October 01, 2021 Revision: B 
 
 

PURPOSE OF TASK 
This Standard Operating Procedure (SOP) provides guidelines for the sampling of soil gas 
(methane, and carbon dioxide) in-situ using a Los Gatos Ultraportable Greenhouse Gas 
Analyzer (GGA) and collecting samples with pre-evacuated (SUMMA) cannisters and/or 
Wheaton bottle samples. 

REQUIRED MATERIALS AND EQUIPMENT 
1) Tedlar Bags 

2) Summa Cannister and/or Glass bottle samples 

3) Vacuum Gauge 

4) Flow Regulator 

5) Los Gatos Ultraportable Greenhouse Gas Analyzer (GGA) 

 VNC application on phone or tablet to view readings 
 Connect wifi signal to GGA on tablet or phone 
 VNC application configure to connect to the GGA 

6) ¼” diameter Teflon tubing 

7) 9/16” and ½” wrenches  

8) Chameleon fitting for Glass sample bottles 

9) Chain of Custody paper work (COC) 

10) Field notebook 
 
 
 

STANDARD WORK PROCEDURE FOR SOIL GAS SAMPLING 
Employers must ensure that workers are trained and experienced in completing this task. 
Steps to complete this task are as follows: 

Soil Gas Sample Collection with Summa Cannister 

1) Inspect Summa Cannister to check for mechanical integrity. Verify the vacuum in 
the cannister is greater than 25 in Hg with the vacuum gauges, if the cannister 
vacuum is less than 25 in Hg, ambient air may have leaked into the cannister, and 
the sample may be compromised.  
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2) Confirm the Summa cannister valve is closed 

3) Remove the brass cap and attach the gauge 

4) Attach brass cap to the side of gauge tee fitting to ensure a closed train. 

5) Open and close valve quickly (seconds) and read vacuum on the gauge. Record 
the initial vacuum reading and Summa cannister serial number in field 
notebook/notes 

6) Verify the cannister valve is closed 

7) Attach the ¼” Teflon tubing to the existing soil gas sampling fitting on the outlet side 
of the valve, the Teflon tubing should be attached to the fitting with a compression 
fitting and nut.  The compression fitting should be tightened to the manufacturers 
specification (ex. 1-1/4 turn for Swagelock branded compression fittings) 

8) The Teflon tubing will be connected to the GGA, and open the valve of the soil 
sampling fitting  

9) Purge the sampler of stagnant air through the GGA. The methane and carbon 
dioxide concentrations will be monitored till the stable concentrations are read, 
typically within 1 to 3 minutes 

10) Record all concentrations in the field notebook and/or field sheets 

11) Once stable concentrations have been read and recorded, close the valve of the 
soil sampling fitting and disconnect the ¼” Teflon tubing from the GGA, and 
connect the tubing to the flow regulator and vacuum gauge of the Summa 
cannister with a compression fitting and nut. The compression fitting should be 
tightened to the manufacturers specification (ex. 1-1/4 turn for Swagelock branded 
compression fittings) The SUMMA Cannister shall remain closed.  

12) If using a flow controller, set the flow controller to the specifications of the Summa 
cannister. 

13) Open the valve from the soil gas sampling fitting 

14) Open the valve to the Summa cannister to begin collecting the soil gas sample 

15) Monitor the vacuum gauge on the Summa cannister, and close the valve when the 
gauge is reading between -5 in Hg and -3 in Hg (unless otherwise instructed by the 
laboratory) 

16) Close the valve from the soil gas sampling fitting 

17) Disconnect the ¼” tubing from the Summa cannister, and record all readings 

18) Record the final vacuum of the cannister in the field notebook/notes 

19) Fill out cannister sample tag and verify the sample tag matches what is recorded on 
the COC. 

20) Return the cannister to the box and fill out the COC. 

21) Repeat steps 1 through 21 if collecting additional Summa cannister samples 
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22) If collecting additional samples using the glass sample bottles, continue to step 23 

Soil Gas Sample Collection with Glass Sample Bottle 

23) Inspect glass sample bottle and microvalve fitting to check for mechanical integrity. 
Verify the vacuum in the cannister is greater than 25 in Hg with the microvalve 
vacuum gauge, if the cannister vacuum is less than 25 in Hg, ambient air may have 
leaked into the cannister, and the sample may be compromised 

24) Connect the female end of the microvalve vacuum gauge to the microvalve fitting 
on the glass sample bottle and record the initial vacuum reading and glass sample 
bottle serial number in the field notebook/notes. 

25) Attach the ¼” Teflon tubing from the outlet end of the soil gas sampling fitting to the 
inlet end of the Chameleon fitting 

26) Connect the female microvalve connection end of the Chameleon to the male 
end of the microvalve on the glass sampling bottle 

27) Open the valve from the soil gas sampling fitting to begin sampling 

28) Monitor the vacuum gauge on the Chameleon fitting, and disconnect the fitting 
when the vacuum gauge reads 0 in Hg (unless otherwise stated by the laboratory) 

29) Close the valve from the soil gas sampling fitting 

30) Record the final vacuum of the glass sample bottle in the field notebook/notes 

31) Fill out glass sample bottle tag and verify the sample tag matches what is recorded 
on the COC 

32) Return the glass sample bottle to the box and fill out the COC 

Recording Final Gas Readings 

33) Connect the ¼ tubing to the GGA to collect additional post-purge of the in-situ 
sampling for methane and carbon dioxide 

34) Open the soil gas sampling fitting valve and record final values for methane and 
carbon dioxide concentrations 

35) Close the soil gas sampling fitting and disconnect the ¼” tubing from the GGA 

36) Disconnect the ¼” tubing and compression fitting from the soil gas sampling fitting, 
verify the valve has been closed and return the fitting to the manhole 

37) Close up manhole, and clean up all materials from Site 

TECHNICAL REFERENCES 
https://www.eurofinsus.com/media/161448/guide-to-air-sampling-analysis-2014-06-
27_revised-logos.pdf 
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Appendix 3: Soil Gas Probe Lithology 
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Enhance Energy Inc.    I  2000-500 4 Ave SW, Calgary AB T2P 2V6      I    Phone: 403.984-0202    I     Fax: 403.984.0226  
 

 

 

ATTACHMENT 2 
 

2019-2023 SCVF Baseline Monitoring 
Program  



100/01-02-040-24W4 01-02-040-24w4 Central Pump OIL Enhance Enrg Inc 1,949 2019/05/12 N 2482 2020/05/12 N 1750 2020/09/29 N 63 2021/04/10 N 70 2021/09/14 N 213 2022/06/01 N 10 2022/11/01 N 50 2023/05/14 N 0 2023/10/03 N 0
100/01-03-040-24W4 06-02-040-24w4 Central Act CO2 Inj Enhance Enrg Inc 1,894 2019/09/21 N 1447 2020/05/09 N 0 2020/10/04 N 654 2021/04/20 N 527 2021/09/28 N 115 2022/06/24 N 141 2022/11/01 N 122 2023/06/22 N 2646 2023/10/03 N 487
100/01-27-039-24W4 15-26-039-24w4 Central Act CO2 Inj Enhance Enrg Inc 1,877 2020/08/21 N 553 2020/10/04 N 579 2021/04/13 N 797 2021/09/14 N 1295 2022/06/24 N 212 2022/11/14 N 159 2023/06/05 N 407 2023/10/03 N 519
100/01-32-040-24W4 01-32-040-24W4 North 3 Susp OIL Tourmaline Oil Corp 1885 2021/11/27 N 0 2022/05/16 N 345 2022/11/02 N 312 2023/05/30 N 338 2023/10/11 N 0
100/01-34-039-24w4 15-35-039-24w4 Central Act CO2 Inj Enhance Enrg Inc 1,882 2020/08/21 N 565 2020/09/29 N 571 2021/04/13 N 618 2021/09/28 N 22 2022/06/24 N 75 2022/11/14 N 894 2023/06/22 N 1021 2023/10/03 N 896
100/01-35-039-24W4 01-35-039-24w4 Central Susp OIL Tourmaline Oil Corp 1,900 2019/09/06 N 0 2020/05/09 N 0 2020/10/03 N 0 2021/04/13 N -10 2021/09/14 N 30 2022/05/16 N 28 2022/11/08 N 0 2023/05/23 N 0 2023/10/10 N 0
100/02-05-041-24W4 02-05-041-24W4 North 3 Susp OIL Tourmaline Oil Corp 1878 2021/11/21 N 0 2022/06/16 N 28 2022/11/08 N 0 2023/05/26 N 0 2023/10/10 N 0
100/02-08-041-24W4 02-08-041-24W4 North 3 Susp WTR Disp Tourmaline Oil Corp 1945 2021/11/12 N 0 2022/06/16 N 56 2022/11/02 N 0 2023/05/26 N 41 2023/10/10 N 38
100/02-10-040-24W4 02-10-040-24w4 Central ABD Zn OIL Tourmaline Oil Corp 1,942 2019/08/24 N 0 2020/05/06 N 0 2020/09/29 N 0 2021/04/10 N 10 2021/09/29 N 0 2022/06/08 N -1 2022/11/08 N 0 2023/05/16 N 0 2023/10/10 N 0
100/02-11-040-24W4 02-11-040-24w4 Central Susp WTR Disp Tourmaline Oil Corp 1,932 2019/08/26 N 0 2020/05/06 N 0 2020/09/29 N 123 2021/04/09 N 17 2021/09/29 N 0 2022/06/08 N 13 2022/11/24 N -10 2023/05/31 N 117 2023/10/10 N 88
100/02-15-040-24w4 02-15-040-24w4 North 1 ABD Zn WTR Inj Tourmaline Oil Corp 1,944 2020/10/03 N 10 2021/04/15 N 0 2021/09/29 N 0 2022/06/08 N 28 2022/11/24 N 16 2023/06/23 N 889 2023/10/31 N 861
100/02-21-040-24W4 02-21-040-24W4 North 2 Susp OIL Tourmaline Oil Corp 1,922 2021/04/27 N 15 2021/09/29 N 15 2022/06/10 N 34 2022/11/24 N 25 2023/05/31 N 28 2023/10/10 N 26
100/02-23-039-24w4 02-23-039-24w4 South Cased Tourmaline Oil Corp 1,921 2020/10/04 N 6 2021/04/14 N -3 2021/09/15 N 6 2022/05/18 N 3 2022/10/31 N 5 2023/05/15 N 0 2023/10/22 N 0
100/02-26-039-24W4 02-26-039-24w4 Central Susp OIL Tourmaline Oil Corp 1,910 2019/09/08 N 0 2020/05/07 N 0 2020/10/01 N 7 2021/04/27 N 43 2021/09/15 N 30 2022/05/30 N 17 2022/11/24 N 22 2023/06/05 N 0 2023/10/22 N 15
100/02-28-040-24W4 02-28-040-24W4 North 3 ABD Zn WTR Inj Tourmaline Oil Corp 1927 2021/11/12 N 0 2022/06/10 N 49 2022/11/24 N 44 2023/05/30 N 0 2023/10/22 N 0
100/03-01-040-24W4 07-35-039-24W4 Central Flow OIL Enhance Enrg Inc 1,872 2021/04/13 N 412 2021/09/29 N 430 2022/06/24 N 27 2022/10/27 N 126 2023/06/22 N -35 2023/10/31 N 0
100/03-02-040-24W4 03-02-040-24w4 Central Susp OIL Tourmaline Oil Corp 1,910 2019/08/27 N N/A 2020/05/06 N 46 2020/10/01 N 61 2021/04/20 N 32 2021/09/29 N 30 2022/05/31 N 35 2022/11/09 N 45 2023/05/18 N 28 2023/10/22 N 30
100/03-15-040-24w4 03-15-040-24w4 North 1 ABD Zn Tourmaline Oil Corp 1,950 2020/10/02 N 30 2021/04/25 N 10 2021/09/28 N 320 2022/06/09 N 280 2022/11/09 N 0 2023/06/22 N 0 2023/10/31 N 0
100/03-21-040-24W4 03-21-040-24W4 North 2 Susp OIL Tourmaline Oil Corp 1,939 2021/04/27 N 35 2021/09/28 N 20 2022/06/13 N 45 2022/11/09 N 31 2023/05/29 N 41 2023/10/24 N 45
100/03-26-039-24W4 03-26-040-24w4 Central Flow GAS Ember Rsrcs Inc 1,925 2019/09/21 N N/A 2020/05/07 N 45 2020/10/03 N 7 2021/04/14 N 41 2021/09/28 N 40 2022/05/30 N 36 2022/11/09 N 12 2023/06/05 N 179 2023/10/24 N 136
100/03-35-039-24W4 03-35-040-24w4 Central Susp OIL Tourmaline Oil Corp 1,914 2019/09/06 N 0 2020/05/09 N 0 2020/09/29 N 0 2021/04/13 N -17 2021/09/19 N 22 2022/05/16 N 0 2022/11/09 N -6 2023/05/23 N -28 2023/10/24 N 0
100/04-01-040-24W4 04-01-040-24w4 Central Susp OIL Tourmaline Oil Corp 1,950 2019/08/27 N 0 2020/05/10 N 0 2020/10/04 N 6 2021/04/20 N 5 2021/09/15 N 0 2022/06/01 N -21 2022/11/09 N -8 2023/05/18 N -41 2023/10/23 N -35
100/04-02-040-24W4 04-02-040-24w4 Central ABD Zn OIL Tourmaline Oil Corp 1,881 2019/08/27 N N/A 2020/05/06 N 64 2020/09/29 N 62 2021/04/20 N 50 2021/09/29 N 0 2022/05/31 N 87 2022/10/31 N 66 2023/05/18 N 76 2023/10/31 N 63
100/04-11-040-24W4 04-11-040-24w4 Central Observation Enhance Enrg Inc 1,900 2019/08/26 N 450 2020/05/06 N 1930 2020/10/04 N 275 2021/04/20 N 220 2021/09/14 N 242 2022/06/08 N 7 2022/10/31 N Plug in tubing 2023/05/14 N 0 2023/10/31 N 27
100/04-12-040-24W4 04-12-040-24w4 Central ABD Zn OIL Tourmaline Oil Corp 1,950 2019/08/27 N 0 2020/05/06 N 0 2020/09/29 N 0 2021/04/08 N 0 2021/09/28 N 0 2022/06/08 N 40 2022/10/31 N 0 2023/05/18 N 0 2023/10/31 N 34
100/04-21-040-24W4 04-21-040-24W4 North 2 ABD Zn OIL Enhance Enrg Inc 1,928 2021/04/27 N 0 2021/09/28 N 0 2022/06/13 N 0 2022/10/31 N 0 2023/05/29 N 0 2023/10/23 N 0
100/04-23-039-24w4 04-23-039-24w4 South ABD Zn OIL Tourmaline Oil Corp 1,938 2020/10/02 N 0 2021/04/14 N 140 2021/09/24 N 142 2022/05/30 N 99 2022/10/31 N 136 2023/05/30 N 255 2023/10/11 N 165
100/04-25-039-24W4 04-25-039-24w4 Central Susp WTR Inj Tourmaline Oil Corp 1,902 2019/09/08 N N/A 2020/05/09 N 160 2020/10/01 N 280 2021/04/13 N 113 2021/09/19 N 135 2022/05/24 N 101 2022/10/31 N 140 2023/05/23 N 145 2023/10/11 N 220
100/04-26-039-24W4 04-26-039-24w4 Central Susp OIL Tourmaline Oil Corp 1,922 2019/09/08 N 0 2020/05/09 N 0 2020/09/29 N 0 2021/04/13 N 46 2021/09/15 N 50 2022/05/17 N 89 2022/10/31 N 70 2023/05/14 N -30 2023/11/23 N 117
100/04-28-040-24W4 04-28-040-24W4 North 3 ABD Zn OIL Enhance Enrg Inc 1908 2021/11/21 N 0 2022/06/14 N -11 2022/10/31 N 0 2023/05/30 N 0 2023/10/31 N 0
100/04-33-040-24W4 04-33-040-24W4 North 3 Susp OIL Tourmaline Oil Corp 1887 2021/11/27 N -2 2022/05/16 N 0 2022/10/31 N 0 2023/05/30 N 0 2023/10/31 N 0
100/05-01-040-24W4 04-01-040-24w4 Central Susp OIL Tourmaline Oil Corp 1,868 2019/08/27 N N/A 2020/05/10 N 22 2020/09/29 N 38 2021/04/20 N 23 2021/09/14 N 6 2022/06/01 N 20 2022/11/02 N 31 2023/05/18 N 0 2023/10/23 N 34
100/05-02-040-24W4 05-02-040-24w4 Central ABD Zn Tourmaline Oil Corp 1,900 2019/08/27 N 0 2020/05/09 N 0 2020/10/01 N -56 2021/04/20 N -20 2021/09/14 N -60 2022/05/31 N -57 2022/10/31 N -44 2023/05/14 N -63 2023/10/31 N -34
100/05-15-040-24w4 05-15-040-24w4 North 1 ABD Zn Oil Tourmaline Oil Corp 1,947 2020/10/03 N 7 2021/04/25 N 16 2021/09/28 N -20 2022/06/10 N 19 2022/10/31 N -46 2023/06/01 N 0 2023/10/23 N 0
100/05-21-040-24W4 05-21-040-24W4 North 2 Susp OIL Tourmaline Oil Corp 1,942 2021/04/27 Y 9 2021/09/28 Y 0 2022/06/13 Y 18 2022/11/01 Y 10 2023/05/29 Y 28 2023/10/22 Y 41
100/05-23-039-24w4 05-23-039-24w4 South Susp OIL Tourmaline Oil Corp 1,940 2020/10/02 N 126 2021/04/14 N 92 2021/09/14 N 52 2022/05/30 N 71 2022/11/01 N 96 2023/05/30 N 137 2023/10/11 N 117
100/05-26-039-24W4 05-26-039-24w4 Central ABD Zn OIL Tourmaline Oil Corp 1,931 2019/09/08 N N/A 2020/05/06 N 80 2020/09/29 N 101 2021/04/13 N 57 2021/09/29 N 44 2022/05/17 N 62 2022/11/01 N 58 2023/05/23 N 69 2023/10/11 N 34
100/05-33-040-24W4 05-33-040-24W4 North 3 Susp OIL Tourmaline Oil Corp 1897 2021/11/27 N 2710 2022/05/16 N 2377 2022/10/31 N 60 2023/05/30 N 69 2023/10/31 N 18
100/05-36-039-24W4 05-36-039-24w4 Central Susp OIL Tourmaline Oil Corp 1,915 2019/09/03 N N/A 2020/05/09 N 298 2020/10/01 N 316 2021/04/13 N 292 2021/09/19 N 407 2022/05/25 N 420 2022/11/01 N 412 2023/05/25 N 379 2023/10/11 N 489
100/06-02-040-24W4 06-02-040-24w4 Central Susp GAS Tourmaline Oil Corp 1,924 2019/08/27 N N/A 2020/05/07 N 0 2020/10/02 N -16 2021/04/20 N 80 2021/09/14 N 60 2022/05/31 N 56 2022/11/01 N 57 2023/05/18 N 48 2023/10/31 N 62
100/06-05-041-24W4 06-05-041-24W4 North 3 Pump OIL Enhance Enrg Inc 1884 2021/11/12 N 1992 2022/06/16 N 2691 2022/10/31 N 2700 2023/06/23 N 2896 2023/10/31 N 1792
100/06-08-041-24W4 06-08-041-24W4 North 3 Pump OIL Enhance Enrg Inc 1900 2021/11/29 n 2399 2022/06/16 N 3665 2022/10/31 N 3682 2023/05/25 N 3241 2023/10/31 N 0
100/06-21-040-24W4 06-21-040-24W4 North 2 Susp OIL Tourmaline Oil Corp 1,936 2021/04/27 Y 0 2021/09/24 Y 0 2022/06/13 Y 10 2022/11/02 Y 0 2023/05/30 Y 199 2023/10/22 Y 62
100/06-23-039-24w4 06-23-039-24w4 South ABD Zn OIL Tourmaline Oil Corp 1,945 2020/10/01 N -11 2021/04/17 N -4 2021/09/30 N 0 2022/05/18 N 1 2022/11/02 N -7 2023/05/15 N 0 2023/10/11 N 0
100/06-26-039-24W4 06-26-039-24w4 Central ABD Zn OIL Tourmaline Oil Corp 1,933 2019/09/06 N 0 2020/05/08 N 0 2020/09/29 N 36 2021/04/13 N 46 2021/09/19 N 44 2022/05/17 N 51 2022/11/02 N 46 2023/05/23 N 41 2023/10/31 N 48
100/06-28-040-24W4 06-28-040-24W4 North 3 ABD Zn OIL Tourmaline Oil Corp 1910 2021/11/21 N 0 2022/06/14 N 107 2022/11/02 N 85 2023/05/30 N 110 2023/10/31 N 89
100/06-35-039-24W4 06-35-039-24w4 Central Susp GAS Tourmaline Oil Corp 1,902 2019/09/06 N N/A 2020/05/09 N 0 2020/09/29 N 0 2021/04/13 N -17 2021/09/29 N 0 2022/05/16 N 0 2022/11/02 N -8 2023/05/23 N 0 2023/10/31 N 0
100/07-02-040-24W4 07-02-040-24w4 Central Susp OIL Tourmaline Oil Corp 1,935 2019/08/27 N N/A 2020/05/06 N 10 2020/10/01 N 5 2021/04/20 N 0 2021/09/14 N 0 2022/05/31 N 11 2022/11/02 N 16 2023/05/18 N 0 2023/10/01 N 0
100/07-10-040-24W4 07-10-040-24W4 North 1 ABD Zn Tourmaline Oil Corp 1,926 2020/10/04 N 0 2021/04/27 N -15 2021/09/29 N 0 2022/06/23 N -14 2022/11/02 N -12 2023/05/16 N 0 2023/10/01 N 0
100/07-15-040-24w4 07-15-040-24w4 North 1 Pump Oil Enhance Enrg Inc 1,970 2020/10/02 N 712 2021/04/25 N 800 2021/09/28 N 460 2022/06/23 N 1104 2022/10/27 N 1210 2023/06/22 N 103 2023/10/10 N 103
100/07-16-040-24W4 07-16-040-24W4 North 2 ABD Zn Oil Tourmaline Oil Corp 1,936 2021/04/27 N 42 2021/09/28 N 40 2022/06/28 N 26 2022/10/27 N 30 2023/06/01 N 34 2023/10/10 N 55
100/07-21-040-24W4 07-21-040-24W4 North 2 Act WTR Inj Enhance Enrg Inc 1,968 2021/04/27 N 5 2021/09/29 N 5 2022/06/10 N 2 2022/10/27 N 0 2023/05/31 N 0 2023/10/10 N -48
100/07-26-039-24W4 07-26-039-24w4 Central ABD Zn OIL Tourmaline Oil Corp 1,921 2019/09/06 N 0 2020/05/06 N 0 2020/09/29 N 0 2021/04/13 N 204 2021/09/19 N 184 2022/05/17 N 205 2022/10/27 N 186 2023/05/23 N 172 Sept 30/23 N 158
100/07-34-039-24W4 02-02-040-24W4 Central Flow OIL Enhance Enrg Inc 1,897 2021/04/21 N 800 2021/09/28 N 140 2022/06/28 N 154 2022/11/02 N 146 2023/06/05 N 213 2023/10/01 N 262
100/07-35-039-24W4 07-35-039-24w4 Central ABD Zn OIL Tourmaline Oil Corp 1,900 2019/09/06 N 0 2020/05/09 N 0 2020/09/29 N 0 2021/04/13 N 170 2021/09/28 N 148 2022/05/16 N 179 2022/11/01 N 200 2023/06/22 N 159 Sept 30/23 N 144
100/08-02-040-24W4 08-02-040-24w4 Central Pump OIL Enhance Enrg Inc 1,965 2019/08/27 N N/A 2020/05/12 N 5850 2020/09/29 N 6002 2021/04/10 N 6528 2021/09/14 N 6391 2022/06/01 N 6761 2022/11/01 N 6648 2023/05/14 N 6391 2023/10/01 N 6867
100/08-03-040-24W4 08-03-040-24w4 Central Susp GAS Tourmaline Oil Corp 1,902 2019/08/26 N N/A 2020/05/06 N 0 2020/09/29 N 0 2021/04/21 N 0 2021/09/14 N 0 2022/05/31 N -6 2022/10/27 N 0 2023/06/09 N 0 Sept 30/23 N 0
100/08-10-040-24W4 16-03-040-24w4 Central Pump OIL Enhance Enrg Inc 1,851 2019/08/26 N 0 2020/05/06 N 0 2020/09/29 N 0 2021/04/09 N 0 2021/09/14 N 0 2022/05/31 N 185 2022/11/14 N 41 2023/05/16 N 48 Sept 30/23 N 0
100/08-26-039-24W4 08-26-039-24w4 Central Susp OIL Tourmaline Oil Corp 1,920 2019/09/08 N N/A 2020/05/09 N 60 2020/10/01 N 22 2021/04/13 N 104 2021/09/19 N 140 2022/05/24 N 184 2022/10/27 N 177 2023/05/23 N 103 Sept 29/23 N 110
100/08-27-039-24W4 08-27-039-24w4 Central ABD Zn OIL Tourmaline Oil Corp 1,905 2019/09/08 N N/A 2020/05/06 N 0 2020/09/29 N 5 2021/04/13 N 46 2021/09/15 N 56 2022/05/17 N 51 2022/10/27 N 55 2023/05/23 N -34 Sept 29/23 N 75
100/08-34-039-24W4 08-34-039-24w4 Central ABD Zn OIL Enhance Enrg Inc 1,935 2019/09/08 N N/A 2020/05/10 N 10 2020/09/29 N 5 2021/04/15 N 30 2021/09/15 N 21 2022/05/30 N 61 2022/11/02 N 16 2023/05/30 N 0 Sept 29/23 N 82
100/08-35-039-24W4 08-35-039-24w4 Central Susp OIL Tourmaline Oil Corp 1,914 2019/09/03 N 0 2020/05/09 N 0 2020/10/04 N 0 2021/04/13 N -12 2021/09/19 N 0 2022/05/25 N -7 2022/11/01 N 0 2023/05/14 N 0 2023/10/10 N 0
100/09-02-040-24W4 09-02-040-24w4 Central Susp OIL Tourmaline Oil Corp 1,949 2019/08/27 N N/A 2020/05/06 N 0 2020/09/29 N 0 2021/04/21 N -22 2021/09/28 N 0 2022/06/01 N -17 2022/11/08 N 0 2023/05/18 N 0 2023/10/01 N 0
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100/09-10-040-24W4 09-10-040-24W4 North 1 ABD Zn OIL Tourmaline Oil Corp 1,924 2020/09/29 N 0 2021/04/20 N 3 2021/09/14 N 5 2022/06/08 N 0 2022/10/28 N 131 2023/05/16 N 145 2023/10/01 N 124
100/09-16-040-24W4 09-16-040-24W4 North 2 Susp OIL Tourmaline Oil Corp 1,949 2021/04/27 N -80 2021/09/28 N 0 2022/06/23 N -81 2022/11/25 N -35 2023/05/31 N -76 2023/10/10 N 48
100/09-26-039-24W4 09-26-039-24w4 Central Susp OIL Tourmaline Oil Corp 1,915 2019/09/08 N N/A 2020/05/09 N 120 2020/10/01 N 0 2021/04/13 N 30 2021/09/19 N 85 2022/05/24 N 43 2022/11/26 N 27 2023/05/23 N 34 2023/10/10 N 55
100/09-32-040-24W4 09-32-040-24W4 North 3 Susp OIL Enhance Enrg Inc 1880 2021/11/29 N 103 2022/06/15 N 73 2022/11/26 N 220 2023/05/26 N 69 2023/10/10 N 213
100/09-35-039-24W4 09-35-039-24w4 Central Susp OIL Tourmaline Oil Corp 1,922 2019/10/24 N 0 2020/05/10 N 0 2020/10/04 N 6 2021/04/13 N 0 2021/09/19 N 0 2022/05/26 N 45 2022/11/26 N 0 2023/05/30 N 41 Sept 30/23 N 27
100/10-02-040-24W4 10-02-040-24w4 Central ABD Zn OIL Tourmaline Oil Corp 1,922 2019/08/27 N N/A 2020/05/06 N 0 2020/09/29 N 6 2021/04/19 N 4 2021/09/14 N 0 2022/06/01 N 14 2022/11/02 N 0 2023/05/31 N 0 2023/10/01 N 0
100/10-08-041-24W4 10-08-041-24W4 North 3 Susp WTR Disp Tourmaline Oil Corp 1925 2021/11/27 N 0 2022/06/20 N 0 2022/10/28 N 0 2023/05/30 N 0 2023/10/10 N 0
100/10-10-040-24W4 02-10-040-24W4 Central Susp OIL Tourmaline Oil Corp 1,915 2020/10/03 N 0 2021/04/10 N -20 2021/09/14 N 0 2022/06/23 N -35 2022/11/08 N -10 2023/05/16 N 0 2023/10/23 N 0
100/10-10-040-24W4 07-10-040-24w4 Central Susp OIL Tourmaline Oil Corp 1,915 2019/08/24 N 0 2020/05/12 N 0 2020/10/03 N 0 2021/04/10 N 10 2021/09/14 N -16 2022/06/24 N -1 2022/11/02 N -8
100/10-16-040-24W4 10-16-040-24W4 North 2 ABD Zn GAS Tourmaline Oil Corp 1,936 2021/04/27 N 0 2021/09/14 N 0 2022/06/09 N 6 2022/11/25 N 0 2023/05/31 N 0 2023/10/10 N 0
100/10-22-039-24w4 10-22-039-24w4 South Susp WTR Inj Tourmaline Oil Corp 1,914 2020/09/29 N 3 2021/04/14 N 770 2021/09/22 N 854 2022/05/30 N 222 2022/10/28 N 151 2023/06/23 N 703 2023/10/03 N 785
100/10-23-039-24w4 10-23-039-24w4 South Susp OIL Tourmaline Oil Corp 1,926 2020/10/01 N 20 2021/04/14 N 12 2021/09/22 N 22 2202/05/18 N 39 2022/11/26 N 0 2023/05/15 N 0 2023/10/01 N 0
100/10-26-039-24W4 10-26-039-24w4 Central ABD Zn OIL Tourmaline Oil Corp 1,908 2019/09/06 N N/A 2020/05/06 N 35 2020/09/29 N 8 2021/04/13 N 70 2021/09/28 N 96 2022/05/16 N 55 2022/11/27 N 0 2023/05/23 N 28 2023/10/03 N 36
100/10-27-039-24W4 07-35-039-24W4 Central Flow OIL Enhance Enrg Inc 1,872 2021/04/13 N 490 2021/09/18 N 344 2022/06/24 N 61 2022/11/01 N 66 2023/06/22 N 76 2023/10/03 N 1216
100/10-32-040-24W4 10-32-040-24W4 North 3 Act WTR Inj Enhance Enrg Inc 1878 2021/11/29 N 172 2022/06/16 N 211 2022/10/28 N 0 2023/05/26 N 0 2023/10/01 N 0
100/10-35-039-24W4 10-35-039-24w4 Central Cased Enhance Enrg Inc 1,897 2019/09/03 N N/A 2020/10/01 N 126 2021/04/13 N 13 2021/09/19 N 62 2022/05/26 N -78 2022/10/28 N 241 2023/06/22 N 2179 2023/10/01 N 2446
100/11-02-040-24W4 11-02-040-24w4 Central ABD Zn OIL Tourmaline Oil Corp 1,950 2019/08/27 N N/A 2020/05/09 N 0 2020/09/29 N 6 2021/04/09 N 7 2021/09/18 N 0 2022/05/31 N 29 2022/11/12 N 0 2023/05/25 N 0 2023/10/01 N 0
100/11-05-041-24W4 11-05-041-24W4 North 3 ABD Zn OIL Enhance Enrg Inc 1885 2021/11/27 N 0 2022/06/16 N -15 2022/10/28 N 0 2023/05/26 N 0 2023/10/01 N 0
100/11-08-041-24W4 11-08-041-24W4 North 3 Susp OIL Tourmaline Oil Corp 1907 2021/11/27 M -34 2022/06/20 N -35 2022/10/28 N 0 2023/05/30 N 0 2023/10/01 N 0
100/11-10-040-24W4 11-10-040-24w4 North 1 ABD Gas Tourmaline Oil Corp 1,988 2020/10/02 N 6 2021/04/21 N 7 2021/09/14 N 0 2022/06/08 N -9 2022/11/14 N 0 2023/05/16 N 0 2023/10/01 N 0
100/11-21-040-24W4 11-21-040-24W4 North 2 Pump OIL Enhance Enrg Inc 1,929 2021/04/27 N 4500 2021/09/14 N 4805 2022/06/13 N 5201 2022/10/30 N 5253 2023/05/29 N 0 2023/10/10 N 0
100/11-25-039-24W4 02-26-039-24w4 South Spud Enhance Enrg Inc 1,891 2021/04/13 N 0 2021/09/20 N 348 2022/06/24 N 499 2022/11/24 N 446 2023/06/05 N 416 2023/10/02 N 662
100/11-26-039-24W4 11-26-039-24w4 Central ABD Zn OIL Tourmaline Oil Corp 1,935 2019/09/06 N 0 2020/05/10 N 0 2020/10/04 N 7 2021/04/13 N 5 2021/09/28 N 0 2022/05/16 N 62 2022/11/26 N 34 2023/05/23 N 55 2023/10/03 N 61
100/11-35-039-24W4 11-35-039-24w4 Central ABD Zn OIL Tourmaline Oil Corp 1,902 2019/09/03 N N/A 2020/05/10 N 40 2020/10/02 N 35 2021/04/13 N 30 2021/09/20 N 34 2022/05/26 N 43 2022/10/28 N 27 2023/05/30 N 41 2023/10/03 N 44
100/11-36-039-24W4 04-01-040-24w4 Central Susp OIL Tourmaline Oil Corp 1,869 2019/08/27 N N/A 2020/05/10 N 280 2020/09/29 N 220 2021/04/09 N 525 2021/09/18 N 282 2022/06/24 N 302 2022/11/02 N 285 2023/06/24 N 282 2023/10/03 N 312
100/12-01-040-24W4 12-01-040-24w4 Central Pump OIL Enhance Enrg Inc 1,951 2019/08/27 N N/A 2020/05/10 N 900 2020/09/29 N 560 2021/04/08 N 745 2021/09/18 N 579 2022/06/01 N 647 2022/11/08 N 3183 2023/05/14 N 592 2023/10/10 N 587
100/12-02-040-24W4 12-02-040-24w4 Central ABD Zn OIL Tourmaline Oil Corp 1,890 2019/08/27 N N/A 2020/05/12 N 0 2020/09/29 N 8 2021/04/20 N 180 2021/09/18 N 151 2022/05/31 N 162 2022/11/12 N 0 2023/05/25 N 145 2023/10/03 N 162
100/12-08-041-24W4 11-08-041-24W4 North 3 Susp OIL Tourmaline Oil Corp 1923 2021/11/27 N 48 2022/06/21 N 69 2022/10/28 N 48 2023/05/25 N 55 2023/10/10 N 58
100/12-15-040-24W4 12-15-040-24W4 North 2 Susp OIL Tourmaline Oil Corp 1,936 2021/04/28 N 110 2021/09/28 N 96 2022/06/10 N 88 2022/11/25 N 62 2023/06/01 N 62 2023/10/10 N 63
100/12-21-040-24W4 12-21-040-24W4 North 2 Susp OIL Tourmaline Oil Corp 1,939 2021/04/27 N 43 2021/09/14 N 27 2022/06/13 N 46 2022/11/14 N 0 2023/05/29 N 0 2023/10/10 N 0
100/12-23-039-24w4 12-23-039-24w4 South ABD Zn OIL Tourmaline Oil Corp 1,938 2020/10/02 N 23 2021/04/14 N 12 2021/09/19 N 0 2022/05/30 N 16 2022/11/12 N 0 2023/05/15 N 0 2023/10/03 N 0
100/12-25-039-24W4 12-25-039-24w4 Central ABD Zn OIL Tourmaline Oil Corp 1,882 2019/09/03 N 0 2020/05/09 N 0 2020/10/01 N 3 2021/04/13 N 150 2021/11/29 N 0 2022/05/24 N 71 2022/11/27 N 27 2023/05/23 N 55 2023/10/10 N 43
100/12-28-040-24W4 12-28-040-24W4 North 3 ABD Zn OIL Tourmaline Oil Corp 1894 2021/09/28 N 75 2022/06/12 N 12 2022/11/26 N 0 2023/05/30 N 0 2023/10/10 N 0
100/12-33-040-24W4 12-33-040-24W4 North 3 Pump OIL Enhance Enrg Inc 1875 2021/11/27 N 634 2022/06/15 N 343 2022/11/26 N 2413 2023/05/30 N 2468 2023/10/10 N 2308
100/12-35-039-24W4 12-35-039-24w4 Central Susp OIL Tourmaline Oil Corp 1,890 2019/09/03 N 0 2020/05/10 N 0 2020/10/01 N 5 2021/04/13 N -13 2021/09/20 N 0 2022/05/26 N 28 2022/11/28 N 34 2023/05/30 N 55 2023/10/03 N 46
100/12-36-039-24W4 12-36-039-24w4 Central Susp OIL Tourmaline Oil Corp 1,910 2019/09/03 N 0 2020/05/10 N 0 2020/10/04 N 3 2021/04/13 N 0 2021/09/28 N -27 2022/05/31 N -5 2022/11/27 N 0 2023/05/18 N 0 2023/10/03 N 0
100/13-02-040-24W4 13-02-040-24w4 Central ABD Zn OIL Tourmaline Oil Corp 1,930 2019/08/28 N 0 2020/05/06 N 0 2020/09/29 N 3 2021/04/20 N 102 2021/09/20 N 96 2022/06/24 N 99 2022/11/08 N 68 2023/05/16 N 90 2023/10/24 N 76
100/13-05-041-24W4 06-08-041-24W4 North 3 ABD Zn OIL Tourmaline Oil Corp 1878 2021/11/29 N 0 2022/06/16 N -1 2022/10/31 N 0 2023/05/26 N 48 2023/11/02 N 0
100/13-10-040-24w4 13-10-040-24w4 North 1 ABD Zn OIL Tourmaline Oil Corp 1,937 2020/10/02 N -5 2021/04/28 N 6 2021/09/28 N 0 2022/06/09 N 1 2022/11/25 N 0 2023/05/16 N 0 2023/10/31 N 0
100/13-16-040-24W4 13-16-040-24W4 North 2 ABD Zn OIL Tourmaline Oil Corp 1,966 2021/04/27 N -8 2021/09/14 N 0 2022/06/13 N -7 2022/11/29 N 0 2023/05/29 N 0 2023/10/13 N 0
100/13-21-040-24W4 13-21-040-24W4 North 2 ABD Zn OIL Enhance Enrg Inc 1,932 2021/04/27 N 208 2021/09/14 N 248 2022/06/13 N 56 2022/11/14 N 199 2023/05/29 N 220 2023/11/01 N 124
100/13-23-039-24W4 13-23-039-24w4 Central Susp OIL Tourmaline Oil Corp 1,945 2019/09/08 N N/A 2020/05/06 N 0 2020/10/04 N 22 2021/04/14 N 10 2021/09/19 N 55 2022/05/30 N 56 2022/11/12 N 34 2023/05/15 N 48 2023/10/24 N 34
100/13-25-039-24W4 13-25-039-24w4 Central Cased Tourmaline Oil Corp 1,893 2019/09/03 N N/A 2020/05/09 N 20 2020/10/04 N 22 2021/04/13 N 1617 2021/09/19 N 1599 2022/05/24 N 1063 2022/11/26 N 1613 2023/05/25 N 1641 2023/10/24 N 1628
100/13-28-040-24W4 13-28-040-24W4 North 3 ABD Zn OIL Tourmaline Oil Corp 1905 2021/11/29 N 0 2022/06/12 N -4 2022/11/26 N 0 2023/05/30 N 0 2023/11/01 N 0
100/14-01-040-24W4 02-02-040-24W4 Central Flow OIL Enhance Enrg Inc 1,896 2021/04/21 N 0 2021/09/18 N 96 2022/06/28 N 387 2022/11/08 N 106 2023/06/05 N -41 2023/11/01 N 0
100/14-02-040-24W4 14-02-040-24w4 Central ABD Zn OIL Tourmaline Oil Corp 1,960 2019/08/28 N 0 2020/05/06 N 0 2020/09/29 N 0 2021/04/10 N -70 2021/09/20 N -82 2022/06/08 N -50 2022/11/08 N -82 2023/05/31 N -83 2023/10/24 N 151
100/14-05-041-24W4 13-05-041-24W4 North 3 Susp OIL Tourmaline Oil Corp 1891 2021/11/12 N 0 2022/06/20 N 42 2022/11/26 N 0 2023/05/26 N 28 2023/11/02 N 340
100/14-10-040-24w4 14-10-040-24w4 North 1 Cased Tourmaline Oil Corp 1,944 2020/10/02 N -5 2021/04/25 N 77 2021/09/28 N -75 2022/06/09 N -78 2022/10/30 N -82 2023/06/23 N -55 2023/11/01 N 48
100/14-21-040-24W4 14-21-040-24W4 North 2 Pump OIL Enhance Enrg Inc 1,929 2021/04/27 N 2067 2021/09/14 N 2013 2022/06/14 N 2077 2022/11/14 N 137 2023/05/29 N 234 2023/10/31 N 262
100/14-28-040-24W4 14-28-040-24W4 North 3 Susp WTR Inj Tourmaline Oil Corp 1937 2021/11/29 N 0 2022/06/12 N 15 2022/11/26 N 0 2023/05/30 N 0 2023/11/01 N 0
100/14-35-039-24W4 14-35-039-24w4 Central Susp OIL Tourmaline Oil Corp 1,859 2019/09/03 N 0 2020/05/10 N 0 2020/09/29 N 0 2021/04/13 N -22 2021/09/20 N 0 2022/05/26 N -20 2022/11/28 N 0 2023/05/30 N 0 2023/10/24 N -8
100/15-02-040-24W4 15-02-040-24w4 Central Susp OIL Tourmaline Oil Corp 1,942 2019/08/27 N N/A 2020/05/06 N 0 2020/09/29 N 23 2021/04/09 N 85 2021/09/20 N 75 2022/06/01 N 72 2022/11/08 N 27 2023/05/31 N 62 2023/10/24 N 42
100/15-16-040-24W4 15-16-040-24W4 North 2 Act WTR Disp Enhance Enrg Inc 1,940 2021/04/27 N 587 2021/09/14 N 268 2022/06/13 N 201 2022/10/29 N 117 2023/05/31 N 76 2023/10/31 N 1200
100/15-21-040-24W4 15-21-040-24W4 North 2 ABD Zn OIL Enhance Enrg Inc 1,921 2021/04/27 N -84 2021/09/14 N -89 2022/06/10 N -83 2022/11/25 N -75 2023/06/09 N 0 2023/11/01 N 41
100/15-26-039-24W4 15-26-039-24w4 Central Susp OIL Tourmaline Oil Corp 1,902 2019/09/06 N 0 2020/05/06 N 0 2020/09/29 N 0 2021/04/13 N -9 2021/09/28 N 0 2022/05/16 N 0 2022/11/25 N -5 2023/06/05 N -27 2023/10/24 N -4
100/15-35-039-24W4 15-35-039-24w4 Central Susp OIL Tourmaline Oil Corp 1,910 2019/09/03 N 0 2020/05/10 N 0 2020/10/02 N 7 2021/04/13 N 0 2021/09/18 N -27 2022/05/26 N -10 2022/10/28 N 0 2023/05/30 N 0 2023/10/24 N 0
100/16-02-040-24W4 16-02-040-24w4 Central Observation Enhance Enrg Inc 1,970 2019/08/27 N N/A 2020/05/09 N 70 2020/10/01 N 520 2021/04/13 N 372 2021/09/18 N 351 2022/06/01 N 351 2022/11/08 N 405 2023/05/18 N 262 2023/10/24 N 234
100/16-03-040-24W4 16-03-040-24w4 Central Pump OIL Enhance Enrg Inc 1,906 2019/08/26 N 220 2020/05/10 N 1550 2020/09/29 N 0 2021/04/20 N 2500 2021/09/18 N 1530 2022/05/31 N 2200 2022/11/14 N 6800 2023/06/22 N 1724 2023/11/01 N 4200
100/16-09-040-24W4 16-09-040-24W4 North 1 Act WTR Inj Enhance Enrg Inc 1,943 2020/10/03 N 0 2021/04/13 N 1953 2021/09/14 N 2295 2022/06/09 N -27 2022/11/28 N 565 2023/05/15 N 848 2023/10/31 N 1055
100/16-16-040-24W4 16-16-040-24W4 North 2 Susp OIL Tourmaline Oil Corp 1,938 2021/04/27 N -18 2021/09/14 N 0 2022/06/09 N -1 2022/10/27 N 34 2023/05/31 N 41 2023/10/31 N 35
100/16-20-040-24W4 16-20-040-24W4 North 2 Susp WTR Inj Tourmaline Oil Corp 1,904 2021/04/28 N 50 2021/09/14 N 89 2022/05/16 N 117 2022/11/14 N 68 2023/05/29 N 34 2023/11/01 N 35
100/16-23-039-24W4 16-23-039-24w4 Central ABD Zn OIL Tourmaline Oil Corp 1,920 2019/09/21 N 0 2020/05/06 N 0 2020/10/01 N 0 2021/04/14 N -7 2021/09/19 N 0 2022/05/24 N -6 2022/11/27 N 0 2023/05/15 N 0 2023/10/24 N 0
100/16-26-039-24W4 16-26-039-24w4 Central Susp GAS Ember Rsrcs Inc 1,879 2019/09/21 N N/A 2020/05/09 N 1585 2020/10/04 N 0 2021/04/14 N 1626 2021/09/19 N 1599 2022/05/24 N 1646 2022/11/27 N 1620 2023/06/05 N 1647 2023/09/29 N 1654
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100/16-27-039-24W4 16-27-039-24w4 Central Susp WTR Disp Tourmaline Oil Corp 1,908 2019/09/08 N 0 2020/05/09 N 0 2020/09/29 N 0 2021/04/14 N 0 2021/09/28 N 0 2022/05/30 N -5 2022/11/27 N 0 2023/05/23 N 0 2023/09/29 N 0
100/16-32-040-24W4 16-32-040-24W4 North 3 Act WTR Disp Enhance Enrg Inc 1889 2021/11/29 N 199 2022/06/16 N 369 2022/11/28 N 0 2023/05/26 N 213.7 2023/10/01 N 110
100/16-34-039-24W4 16-34-039-24w4 Central Flow GAS Ember Rsrcs Inc 1,896 2019/09/21 N 0 2020/05/10 N 1600 2020/10/04 N 0 2021/04/15 N 1400 2021/09/19 N 1338 2022/05/26 N 129 2022/11/28 N 278 2023/06/24 N 74 2023/10/02 N 83
100/16-35-039-24W4 16-35-039-24w4 Central Susp OIL Tourmaline Oil Corp 1,940 2019/09/03 N 0 2020/05/10 N 0 2020/10/01 N 0 2021/04/13 N ng valve no g 2021/09/20 N 0 2022/05/26 N 11 2022/11/14 N 0 2023/05/30 N 0 2023/10/02 N 0
102/01-16-040-24w4 09-16-040-24w4 North 1 Susp Oil Tourmaline Oil Corp 1,920 2020/10/03 N 3 2021/04/20 N -83 2021/09/14 N 0 2022/06/09 N -72 2022/11/25 N -75 2023/05/12 N 0 2023/10/03 N 0
102/01-32-040-24W4 08-32-040-24W4 North 3 Pump OIL Enhance Enrg Inc 1817 2021/11/29 N 317 2022/05/15 N 293 2022/11/02 N 312 2023/06/09 N 0 2023/10/02 N 0
102/02-02-040-24W4 02-02-040-24w4 Central Susp OIL Tourmaline Oil Corp 1,907 2019/08/27 N N/A 2020/05/06 N 0 2020/10/03 N 5 2021/04/28 N 30 2021/09/18 N 0 2022/06/28 N 29 2022/11/08 N 0 2023/06/05 N 0 2023/10/02 N 52
102/02-22-039-24W4 02-26-039-24w4 South Spud Enhance Enrg Inc 1,891 2021/04/27 N 0 2021/09/20 N 723 2022/06/24 N 498 2022/11/24 N 308 2023/06/05 N 417 2023/10/01 N 527
102/02-35-039-24W4 02-35-039-24w4 Central Susp OIL Tourmaline Oil Corp 1,884 2019/09/06 N 0 2020/05/09 N 0 2020/10/04 N 0 2021/04/13 N -8 2021/09/19 N 0 2022/06/24 N 0 2022/11/01 N -6 2023/05/23 N 28 2023/10/11 N 27
102/03-15-040-24w4 04-15-040-24w4 North 1 ABD Zn OIL Tourmaline Oil Corp 1,919 2020/10/04 N 61 2021/04/15 N 127 2021/09/14 N 117 2022/06/10 N 143 2022/10/31 N 126 2023/06/01 N 110 2023/10/03 N 0
102/03-28-040-24W4 North 3 Pump OIL Enhance Enrg Inc 1920 2021/11/21 N 1303 2022/06/23 N 1374 2022/11/14 N 1247 2023/05/30 N 1337 2023/10/10 N 1337
102/05-33-040-24W4 05-33-040-24W4 North 3 Pump OIL Enhance Enrg Inc 1885 2021/11/27 N 2716 2022/06/20 N 3036 2022/10/31 N 2700 2023/05/30 N 2827 2023/10/01 N 2957
102/06-01-040-24w4 15-35-039-24w4 Central Act CO2 Inj Enhance Enrg Inc 1,882 2020/08/21 N 680 2020/10/04 N 709 2021/04/13 N 607 2021/09/19 N -27 2022/06/24 N 791 2022/10/28 N 960 2023/06/22 N 524 2023/10/02 N 426
102/06-23-039-24w4 11-23-039-24w4 South ABD Tourmaline Oil Corp 1,890 2020/10/04 N 6 2021/04/13 N -4 2021/09/19 N 0 2022/05/18 N -24 2022/11/02 N -34 2023/05/15 N 0 2023/10/01 N 0
102/08-10-040-24W4 12-11-040-24w4 Central ABD Zn OIL Tourmaline Oil Corp 1,910 2019/08/26 N 0 2020/05/06 N 0 2020/10/02 N -2 2021/04/20 N 89 2021/09/19 N 96 2022/06/08 N 64 2022/10/30 N 55 2023/06/09 N 48 2023/10/10 N 0
102/09-10-040-24W4 16-03-040-24w4 Central ABD Zn OIL Tourmaline Oil Corp 1,885 2019/08/24 N 0 2020/05/06 N 0 2020/10/02 N 0 2021/04/20 N -8 2021/09/18 N 0 2022/05/31 N -8 2022/11/26 N 0 2023/05/16 N 0 2023/10/10 N 0
102/09-16-040-24w4 08-16-040-24w4 North 1 ABD Zn OIL Tourmaline Oil Corp 1,879 2020/10/03 Y -18 2021/04/20 Y -20 2021/09/14 Y 0 2022/06/28 Y 0 2022/10/27 Y 0 2023/06/01 Y 0 2023/10/03 Y 0
102/10-10-040-24W4 07-10-040-24w4 North 1 ABD Zn OIL Tourmaline Oil Corp 1,944 2020/10/02 N 7 2021/04/20 N -9 2021/09/28 N 0 2022/06/23 N -6 2022/11/02 N -10 2023/05/16 N 0 2023/10/10 N 0
102/11-26-039-24W4 14-26-039-24w4 Central Susp OIL Tourmaline Oil Corp 1,867 2019/09/06 N 0 2020/05/10 N 0 2020/09/29 N 12 2021/04/14 N 12 2021/09/28 N 117 2022/06/24 N 117 2022/10/27 N 89 2023/05/23 N 103 2023/10/14 N 82
102/11-36-39-24W4 15-26-039-24w4 Central Act CO2 Inj Enhance Enrg Inc 1,879 2020/08/21 N 585 2020/09/29 N 590 2021/04/13 N 446 2021/09/28 N 649 2022/06/24 N 520 2022/11/14 N 552 2023/06/05 N 587 2023/10/14 N 704
102/12-08-041-24W4 11-08-041-24W4 North 3 ABD Zn OIL Tourmaline Oil Corp 1907 2021/11/27 N 0 2022/06/22 N -3 2022/10/28 N 0 2023/05/25 N 0 2023/10/02 N 0
103/06-02-040-24W4 06-02-040-24w4 Central Act WTR Inj Enhance Enrg Inc 2,097 2019/09/21 N 0 2020/05/07 N 0 2020/10/02 N 0 2021/04/20 N -78 2021/09/18 N 1086 2022/06/24 N 761 2022/10/29 N 0 2023/06/22 N 0 2023/10/11 N 0
103/16-02-040-24W4 6-02-040-24w4 Central Act CO2 Inj Enhance Enrg Inc 1,896 2019/09/21 N 0 2020/05/10 N 1713 2020/09/29 N 0 2021/04/20 N 522 2021/09/18 N 635 2022/06/24 N 304 2022/11/14 N 27 2023/06/26 N 86 2023/10/11 N 12
1S0/03-26-039-24W4 14-23-039-24w4 South Susp OIL Tourmaline Oil Corp 1,882 2019/09/03 N 0 2020/05/10 N 0 2020/10/04 N 8 2021/04/14 N 45 2021/09/28 N 34 2022/05/18 N 41 2022/11/02 N 0 2023/05/15 N 0 2023/10/01 N 27
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ATTACHMENT 3 
 

Innisfail-Clive-Nevis Reef Chain Revisit Tsang 
Springer May (13-10-1983)  
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ATTACHMENT 4 
 

Pressure Surveys  



















































































































































 

Enhance Energy Inc.    I  2000-500 4 Ave SW, Calgary AB T2P 2V6      I    Phone: 403.984-0202    I     Fax: 403.984.0226  
 

 

 

ATTACHMENT 5 
 

Fluid Analyses  
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