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8 PHASE 2 - FOCUSED FIELD INVESTIGATIONS

Phase 2 of the Condamine River Gas Seep Investigation included field activities that focused
around the Pump Hole, Fenceline, Camping Ground, and Rock Hole seeps, three areas of
stressed or dead vegetation of concern to landowners (Site 1, Site 2, and Site 3), and the four
Orana pilot CSG wells (Orana 8, Orana 9, Orana 10, and Orana 11). The map presented in
Figure 8-1 shows the locations of these areas. Detailed maps of the gas seeps are presented in
Figures B-22 through B-26, the stressed areas of vegetation are presented in Figures B-27
through B-29, and the Orana pilot wells are presented in Figures B-30 through B-32.

Existing information and experience regarding the investigation of similar gas seep events
and situations elsewhere in Australia and in other parts of the world were reviewed and used
to develop the strategy for conducting the Phase 2 focused field investigations.

The activities were designed to obtain detailed and site-specific information about these
locations. Field parameters were measured, monitoring points were established, fish and
aquatic plants were surveyed, and macroinvertebrate, zooplankton, gas, sediment, and water
samples were collected for laboratory and/or field analysis. The field activities undertaken
included:

e Conducting an aquatic ecology assessment.

e Mapping the four seep locations accurately, installing soil gas monitoring probes on
land adjacent to the seeps, investigating three areas of stressed and dead vegetation
that landowners believe may be related to methane gas seepage, and investigating the
land around the four Orana pilot wells to determine whether they are acting as
conduits for methane gas migration to the land surface.

e Developing and testing a method for measuring the flux of methane at the four gas
seeps, and developing a protocol for ongoing monitoring.

o Collecting detailed bathymetric and water level data for the segments of the
Condamine River in which the Pump Hole, Fenceline, and Camping Ground seeps
occur.

This work was conducted by independent consultants who developed methodologies for their
respective activities. The methodologies were reviewed by the Principal Consultant, Origin,
and CSGCU. Comments and suggestions were considered and, where appropriate, were
incorporated into the method documents. The plans allowed activities to be adapted and
responsive to conditions encountered in the field.

The following is a list of the independent consultants and the field activities they conducted
during Phase 2:

SGS Leeder (Leeder) conducted the surface and shallow subsurface soil gas survey.
FRC Environmental (FRC) conducted the aquatic ecology assessment.

CSIRO developed and tested a method for measuring gas flux.

AECOM Australia Pty. Ltd. (AECOM) conducted the bathymetric survey.
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These investigations also included:

e Reviewing CSG industry and other scientific information regarding gas seepage in
other basins in Australia and elsewhere in the world; in particular Colorado, USA,
which has a long history of CSG production and methane seep monitoring.

e Refining the conceptual geologic and hydrologic models and hypotheses.
e Preparing a technical report (this report).

e Identifying additional technical data needed to test and to refine the conceptual
geologic and hydrogeologic models and hypotheses.

e Proposing plans for collecting additional technical data in Phase 3.

e Developing a plan for ongoing monitoring of the gas seeps to determine whether
changes occur in the rate or areal extent of seepage.
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8.1

TASK 4 — INITIAL SURFACE WATER QUALITY SAMPLING

A surface water quality sampling programme, including review of existing data and
government sampling, was initiated by Origin.

Electrical conductivity (EC) values were compared with discharge data for the Chinchilla
Weir gauging station. The data include 10 data sets from 19 June, 2012 to 16 January, 2013.
The data (Figure 8-2) suggest that EC values generally increase when discharge decreases at
the weir.

Additionally, field parameters including EC, pH, oxidation reduction potential (ORP),
temperature, and DO were obtained at three monitoring locations: SW04, SW02, and SWO05.
These are located near the Camping Ground seep study area. SWO02 is the gas seep “bubble
area” and SW04 and SWO0S5 represent the areas upstream and downstream from the bubble
area, respectively. There were 12 sampling events from 31 May, 2012 to 16 January, 2013.
For most events, EC did not vary notably between stations (Figure 8-3). However, on 25
September, 2012, there was a notable difference with higher EC upstream and lower EC
downstream. This difference did not recur in subsequent sampling events.

Figure 8-3 also shows flow rate and EC monitoring at Chinchilla Weir station 422308C over
the same time period. The EC measured at the three Camping Ground monitoring locations
generally tracks with EC measured at Chinchilla Weir. However, EC values from 31 May to
31 July, 2012, were lower at the Camping Ground locations than at Chinchilla Weir. This
slight difference may be related to lower-EC inflows from alluvial groundwater seeps’’ on the
banks of the Condamine River, such as the two seeps mapped at the Camping Ground site,
shown on Figure B-25. The difference in EC was even more notable on 11 September to
8 November, 2012. On those dates, flow at the Weir was very low to zero, as shown by the
“Flow” curve on Figure 8-3. Therefore an inflow of lower-EC alluvial groundwater would be
expected to have a greater effect. During this period, the EC at Chinchilla Weir increased
from 500 to 800 uS/cm, while at the Camping Ground it was in the range 400-600 uS/cm.

On 25 September, 2012, there was essentially no flow at the Camping Ground site, water was
present in discontinuous shallow pools, and the descriptors of “upstream” and “downstream”
do not apply. Therefore, the differences in EC between the three sampling locations on that
date are not necessarily indicative of an effect related to the gas bubble area, and may relate to
differences in evaporation rates or water column depths in different non-flowing areas.

Similarly, for most events, DO did not vary notably between stations (Figure 8-4). However,
in four of the sampling events, there were notable differences between stations as follows:

>" A groundwater seep is a spring with a flow rate of <0.5 L/min.
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e 19 June, 2012 — DO higher in the bubble area compared with both upstream and
downstream.

e 14 August, 2012 — DO decreasing from upstream to downstream.

e 19 December, 2012 and 16 January, 2013 — DO lower in the bubble area compared
with both upstream and downstream.

e From 8 September 2012 to 20 December there was very low to zero flow in the
Condamine River in study area.

Each of these events was preceded by one or more events when DO values were very similar
at all three locations. These apparently random differences over a seven-month period helps
to qualify FRC’s ecological assessment (see Section 8.2). In October 2012, FRC measured
reduced DO at two seep locations. Comparison with the longer-term water quality study
suggests that the reduction in DO from upstream to downstream observed by FRC at one
particular time during a no-flow period may not have represented a consistent trend. This is
discussed further in Section 8.3.

There was a significant discharge and water level increase observed on 1 July, 2012.
Following then, the discharged volumes and water levels decreased and the Condamine River
became a series of non-connected stream segments. EC values for each monitoring area
increased and DO decreased after 11 September, 2012. The increase in EC and decrease in
DO were probably due to less water mixing. This would lead to evaporation and stagnation in
non-connected stream segments. Evaporation increases the concentration of ions; therefore,
increases EC, while stagnation results in poor oxygenation of the water; therefore, decreases
DO (Figures 8-3 and 8-4).

Because the data reviewed above represent “initial” conditions from only two locations, with
a limited number of samples, the relationships described above should be considered as
indicative rather than conclusive. Additional sampling at the Chinchilla Weir and Camping
Ground surface water monitoring locations, as well as the three other gas seeps and at
downstream locations, is recommended to further compare the water chemistry with
discharge volumes and water levels over time.
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FIGURE 8-2
ELECTRICAL CONDUCTIVITY VS. DISCHARGE AT CHINCHILLA WEIR

Note: No discharge (zero Megalitres per day (ML/d)) was observed on Sept. 25, 2012,
December 19, 2012, and January 16, 2013; however, EC values were recorded at the weir.
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DISSOLVED OXYGEN (DO) AND TEMPERATURE OBSERVATIONS NEAR SEEPS
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8.2

TASK 5 - AQUATIC ECOLOGY ASSESSMENT

FRC conducted the aquatic ecology assessment in the dry season from 3 to 6 October 2012.
Rainfall in this period was below average and the study area comprised a number of non-
connected stream segments, resulting in restricted passage of aquatic biota. FRC’s work built
on and was designed to be compatible with the ongoing monitoring plan that has been
approved for the Talinga Water Treatment Facility’s Receiving Environment Monitoring
Program (REMP). The data collected for the seep study aquatic ecology assessment may be
incorporated into the REMP program reporting, or vice versa. Survey methods followed those
in the current REMP, with some site-specific modifications. The Principal Consultant was
onsite to observe the field activities associated with this task.

A full description of the aquatic ecology assessment methods, results, and conclusions is
provided in a separate report by FRC, titled “Condamine River Gas Seep: Aquatic Ecology
Assessment” (FRC, March 2013). The following sections are summarized from the FRC
report.

8.2.1 Methods

As a baseline, published studies characterising the aquatic ecological values of the
Condamine River catchment were reviewed. The purpose of the assessment study was to
determine whether aquatic ecology in the Condamine River was impacted by the seeps in the
immediate vicinity and if so, whether those impacts persisted downstream. Therefore, the
field work was based on eight locations: the four seep areas; and four “comparative” locations
outside gas seep areas to represent upstream, midstream, and downstream conditions. At each
location, the following standard parameters were assessed:

e Agquatic habitat

e Water quality

e Sediment quality

e Aquatic plants

e Zooplankton

e Macroinvertebrates
e Vertebrates

8.2.2 Regional Conditions

The aquatic ecological values of the Condamine River in the region surrounding the gas seeps
are generally poor to moderate, which are similar to those reported for the wider catchment in
other studies. Environmental values are dictated by the ephemeral nature of the waterways,
and by the negative impacts of grazing and water resource development, resulting in
ecologically degraded waterways with altered flows. In-stream habitat diversity is generally
low, typically shallow pool and run with fewer deep pools. Regional water quality is highly
turbid, low in DO and high in nutrients, with several parameters exceeding water quality
objectives (WQO). Water quality is strongly affected by seasonal changes, notably in
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temperature and DO, and high nutrient levels are connected with agricultural runoff.
Background metal concentrations are elevated for aluminium (Al), chromium (Cr), copper
(Cu), iron (Fe), manganese (Mn), vanadium (V), and zinc (Zn). Aquatic diversity is low to
moderate, with species diversity varying by location, and impacted by human activities such
as agriculture and water resource management. Aquatic plant richness is typically low.

8.2.3 Field Assessment - Results

Aquatic habitat in the study area was generally similar to that of the Condamine River in the
region surrounding the gas seeps. Localised erosion of beds and banks was related to grazing
and tree removal. Riparian vegetation was moderately to highly disturbed. Substrates (bed
sediment types) were diverse and did not correlate with gas seeps. Aquatic habitat was
generally moderate. There was no major difference in habitat between gas seep sites and
comparative sites

Water quality data showed, on average, relatively lower median DO, temperature, pH, and
EC, and higher turbidity at seep sites. Possible mechanisms for DO reduction were: (1)
displacement by dissolved methane (considered very minor); (2) disturbance of stratified
deeper low-DO water, and (3) bacterial activity (bacteria were not assessed in Phase 2, but
could be included in future studies). One possible mechanism for increasing turbidity was
agitation of the substrate by emerging bubbles. DO was below WQO for all sites except one,
and turbidity was at or above the WQO for all comparative sites. Differences in pH and EC
were attributed to site-specific differences in habitat condition and local land use. There was
little change in results with depth, outside what is considered natural variation.

FRC reported that the median percent saturation of DO was considerably lower at gas seep
sites than at comparative (upstream and downstream) sites, notably at Pump Hole and
Camping Ground, and stated that this may be a result of gas seeps (FRC report,
Section 4.2.1). FRC’s DO measurements (see FRC report, Figure 4.3) are expressed as
percent saturation. These values cannot be directly compared with DO concentrations such as
those discussed in Section 8.2.°%. On the dates of FRC’s sampling (3 to 6 October, 2012), as
described in Section 8.2, flow at the Weir was extremely low to zero, and in the three seep
areas water was present in discontinuous stagnant pools. FRC’s Appendix A (“Habitat”)
describes conditions as “not flowing” at the two upstream locations, Fenceline, and Pump
Hole, “slow/not flowing” at Camping Ground, and “slow” at the two downstream locations.
FRC (Section 1.3.2) states that:

“In the dry season, the Condamine River is characterised by low DO, which only
rises when water flows. As flooding flows retreat, the number of standing or stagnant

¥ Oxygen solubility at 100% saturation is a function of: (1) temperature, (2) water salinity, and (3) partial
pressure of oxygen over the water. Therefore, unless these three parameters are recorded, percent saturation
values cannot be compared directly with DO concentrations.
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water bodies increases and these water bodies regularly have DO saturation levels
less than 50% of saturation.”

Observations at the three Camping Ground monitoring locations around this time showed
variable EC (described in Section 8.2), suggestive of differences in evaporation rates or water
column depths (Figure 8-3), and very low DO (Figure 8-4). The higher DO concentrations
during earlier periods of higher flow rates suggest that higher flow rates and associated
aeration correlate with higher DO concentrations at the gas seeps. Lower DO may also be
associated with a higher proportion of groundwater seepage into the Condamine under low
flow conditions, as described in Section 8.2. FRC’s upstream and downstream comparative
locations are much further upstream and downstream than those described in Section 8.2. The
closer locations described in Section 8.2 generally showed similar EC and DO to the seep
areas. The lower DO observed at the gas seep locations during one sampling event represent a
“snapshot” in time, and this limited data set may not be sufficient to deduce a causal
correlation between gas seeps and low DO, as FRC posited. As any influence of the gas seeps
on DO could be ecologically significant, it is recommended that additional DO data should be
collected, under a wider range of flow conditions.

Total nitrogen (N), total phosphorous (P), and phosphates had relatively higher median values
at seep sites, but variations were considered to be related to local land uses. Major anion and
cation values were similar, except that chloride and sulphate were slightly lower at gas seep
sites, with the possibility that local sulphate reduction was occurring at the most vigorous gas
seeps.

For those metals (both total and dissolved) that were detectable in water, Al, arsenic (As),
boron (B), Cr, cobalt (Co), Cu, Fe, Mn, and lead (Pb) were relatively higher at the gas seeps.
For most, it was considered unlikely that there was a relation with the methane gas seeps;
however, it was felt that for some metals there was little information regarding their
relationship with dissolved methane, and further investigation was required for As, Cr, Co,
Cu, and Mn. The only metal whose median exceeded its WQO (at only one seep) and was
below WQOs elsewhere was dissolved Al.

Chlorophyll a was above its WQO at upstream comparative sites and below WQO at all other
sites. This was thought to be a localized effect potentially due to the gas seeps. Blue-green
algae were above its WQO at the two upstream sites and the upper three seep sites, and below
WQO at downstream sites.

The differences at gas seep sites is thought to be due to the chemistry of methane or its
physical bubbling action (DO, phosphorous (P), chlorophyll a, and blue-green algae), or for
which there is insufficient information about the relationship with methane (As, Cr, Co, Cu,
and Mn) were felt to merit further investigation.

Bed and bank sediment chemistry was generally similar between seep and comparative sites
and there was no obvious correlation between bubbling vigour and metal concentrations in
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8.3

sediment. Aquatic plant cover and richness were moderate at seep sites and upstream sites,
and the low cover and richness at downstream sites was considered likely to be related to the
erosion of the banks from cattle access. Overall, it was considered unlikely that gas seeps had
an impact on zooplankton or macroinvertebrate communities. For vertebrate communities
(fish and turtles), habitat bioassessment scores were slightly better at gas seep sites than at
comparative sites, though all were moderate. With water levels decreasing and fish passage
potentially hindered, the variation in species richness and abundance between seep sites and
comparative sites might not be due to fish preference or gas seep avoidance or attraction, but
due to the concentration of fish species at these sites as water levels decreased.

8.2.4 Conclusions

FRC’s overall conclusion was that the gas seeps are potentially having a minor impact on
some elements of some parameters, but there are no evident adverse effects on local flora and
fauna. Two seep sites had lowered DO, but that did not appear to have had any immediate
effects on aquatic plants, macroinvertebrates, or fish. This suggests that there has been
minimal impact to the aquatic ecology in the Condamine River. At the most vigorous seep
site, zooplankton was more abundant, mainly due to one species of water flea. FRC noted
relatively higher concentrations of some metals at seep sites; however, FRC did not perform a
comparison between sediment chemistry and water chemistry, which is a possible factor
explaining differences in water chemistry between sites. It was considered possible that
impacts could change over time, or with further lowering of water levels, and it was
recommended that further ecological monitoring should be performed to determine seasonal
patterns, and to investigate possible changes in parameters with depth (stratification) during
higher water levels.

TASK 9 — GAS FLuXx

As initially envisioned, Task 9 was to include the installation and operation of temporary gas
quality and quantity measurement points within the methane gas seeps in the Condamine
River. Data collected from these points would be used to determine the composition and
volume of gas flux, and whether the seeps persisted. The information from the temporary
points would be used to develop a strategy and methods for long term monitoring of the
seeps. Long term monitoring of gas composition and volume to determine whether changes
occur is critical information needed to identify of the source, mechanism, and pathway of
migration.

To accomplish this, Origin engaged the CSIRO to develop and test methods for:
e Quantifying the flux of methane from the gas seeps in the river
e Characterizing the temporal and special variability of methane flux
e Performing repeat measurements at the same coordinates

Task 9 has required the development of new sample collection and measurement equipment
and a method for deploying this equipment on the Condamine River. This work is considered
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“proof-of-concept” and continues to be refined and improved. Once the design has been
finalized and the equipment successfully deployed and tested, the CSIRO will develop a
monitoring protocol for ongoing monitoring and will provide training and documentation.
The CSIRO has developed and deployed similar equipment and protocols for measuring and
sampling methane flux and concentrations from several reservoirs in Australia, including the
Little Nerang and Hinze Dam *.

In addition, the CSIRO has been engaged under the Gas Industry Social and Environmental
Research Alliance (GISERA) to conduct a separate preliminary research programme to
characterise regional fluxes of methane in the Surat Basin, including natural seepage.®

8.3.1 Background

Researchers have developed methods for measuring gas flux from gas seeps that occur in
oceans, lakes, reservoirs, and rivers, and on dry land®"®* In the San Juan Basin of Colorado,
methane seepage occurs at a number of locations along the outcrop of coals in the Fruitland
Formation. Although gas does seep through rivers, creeks, and ponds, most of the area
affected by methane seepage is dry land. Gas flux from the Fruitland Formation coals initially
was measured and recorded using methane gas flux chambers®®®. The flux chambers
consisted of metal pyramids designed to funnel emitted gas from the ground surface into an
electronic gas flow meter mounted at the apex (Figure 8-5). The flux chambers were anchored
securely to the ground and were placed in creeks, rivers, ponds and on land.

59 Sherman, R., Ford, P., and Drury, C. (2012). Reservoir Methane Monitoring and Mitigation — Little Nerang
and Hinze Dam Case Study. Urban Water Security Research Alliance Technical Report No 96/

5 http://www.gisera.org.au/research/ghg/ghg-proj-1-methane-seeps.pdf.

6! Washburn, L., C. Johnson, C.C. Gotschalk, and E.T. Egland, A Gas-Capture Buoy For Measuring Bubbling
Gas Flux In Oceans, and Lakes. J. Atmos. Ocean. Tech. 18(8), 1411-1420, 2001.

62 Leifer, 1., J. Boles, and B. Luyendyk, 2007: Measurement of Oil and Gas Emissions from a Marine Seep,

University of California Energy institute, New Energy Development and Technology,(EDT-009) Working Paper
January 2007.

ST Environmental, January 2003. Fruitland Outcrop Monitoring Data Acquisition Modification Report, La
Plata County, Colorado. COGCC website www.cogcc.state.co.us, Library > Area Reports > San Juan Basin >
3M Projects > 2002 Fruitland Outcrop Monitoring Report.

5 Oldaker, P., Summary Monitoring Data Review Pine River Ranches prepared for the Colorado Oil and Gas

Conservation Commission and BP America (formerly Amoco), website www.cogcc.state.co.us, Library >
Orders > Order 112 Cause 150.
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FIGURE 8-5
SAN JUAN BAsIN COLORADO — GAS FLUX CHAMBER

Eventually the flux chambers maintained by the COGCC and industry at six locations were
decommissioned because they only measured gas flux from the small areas covered by the
chambers and not from most of the area of seeping gas. Methane flux at 11 areas of gas
seepage is now measured on land using a West System, LL.C portable flux meter capable of
detecting the presence of methane, carbon dioxide, and hydrogen sulphide at very low
concentrations. Mass flux measurements are converted to volumetric flux based on the
molecular weight and density of the gas. Flux data are interpolated and gridded, then
contoured and processed to estimate total volumetric flux®.

At the Pine River Ranches, flux chambers were installed in the river and they are still used to
monitor the flux of gas they capture. Gas flux measurements are also collected on land at this
location as part of the COGCC and industries regional program using the portable flux meter
described above.

Gas seepage in the area of investigation is concentrated in the active channel of the
Condamine River, which for the most part was covered with water during Phase 1 and
Phase 2 activities; therefore the West System LLC portable flux meter, or some equivalent,

% LT Environmental, 1998. Soil Gas Monitoring System Phase III Outcrop Gas Seep Study Sites, La Plata
County, Colorado; Download by going to www.cogcc.state.co.us, and following links to Images > Unique
Identifier: 775.
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could not be used. The CSIRO’s challenge was to develop a method that can be deployed
over water and used to measure the flux over the entire area of seepage, not just in a fixed
area as with the flux chambers used in the San Juan Basin.

8.3.2 Method

On 12 July 2012, the CSIRO, CSGCU, and Origin inspected the Pump Hole, Fenceline, and
Camping Ground seeps. The CSIRO observed that there were considerable differences in the
emission intensity between the most and least vigorous points at any one site. Overall
emission intensity was greater than the intensity of emission of biogenic methane observed in
water supply reservoirs elsewhere in Australia that have been investigated by the CSIRO.

Using the information obtained during the initial field inspection, the CSIRO evaluated
various groups of monitoring techniques, including enclosures, micrometeorological
equipment, acoustic bubble detection, and remote sensing for consideration in devising a
robust monitoring method. They also had to assess the practicality and logistics of various
techniques from the perspective of the site specific topographic constraints, namely a deeply
and steeply incised river channel with extensive trees and thick vegetation lining the upper
slopes of the river bank.

The CSIRO concluded that based on the relatively high emission rates and physical
constraints of the sites, an enclosure technique was the most appropriate method to develop
and to test. As initially envisioned they planned to design and build a floating chamber that
would be used to isolate the major gas sources, and equipment to measure both the gas flow
from and gas composition of the gas that accumulated in the chamber.

In addition to the direct flux of bubbles to the atmosphere, it is likely that some methane
dissolves into the flowing water as the bubbles travel by buoyancy from the river bottom,
through the water, and to the atmosphere. It is likely that as the dissolved methane travels
downstream with the river flow, some is oxidized to CO, by bacteria and some is diffused
into the atmosphere. Therefore, the CSIRO also concluded that a method for quantifying the
diffusive emission would be developed and used at least once to establish the relative
significance of the direct (bubble) versus diffusive emissions. These data could be used for
additional background in any future ecological assessments (see Section 8.2).

8.3.3 Field Activities
From 7 through 12 December 2012 the CSIRO conducted field activities that included:

e Defining the locations of and collecting surface water samples at 14 transects for
water chemistry analysis.

e Testing the prototype deployment system for locating the floating chambers on the
water surface.

e Testing the use of mass flow controllers for direct measurement of volumetric gas
flux entering a floating chamber.
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The 14 transects and the gas seeps at which they are located are listed on Table 8.1 and their
locations are shown on the individual maps for each seep (Figures B-22 through B-26).
Multiple water samples were collected from 25 centimetre (cm) beneath the water surface at
the various designated transects. In broader reaches of the river, three samples were collected
at V4, ¥, and % of the total width respectively from the right hand or northern bank. In
narrower stretches only one sample was collected at the river mid-point. In addition a
reference sample (TS01) was collected immediately below the Chinchilla weir and thus
upstream of all the known seep sites. These samples are being analysed for the following
parameters:

e J13C of DIC.

e Gran Alkalinity and major cations and anions.

e (Cations by ICP-OES (followed by ICP-MS for trace elements).
e Anions by ion chromatography.

e Methane content of water.

A more limited (7 samples) suite of samples was collected for stable isotope analysis of
'%0/"*0 and 'H/H.

The test of the prototype deployment system using ropes and pulleys for locating the floating
chambers on the water surface (Figure 8-6) was successful. Several modifications are being
developed and will be incorporated into the final design.

The feasibility of using the mass flow controller (Figure 8-8) to directly measure the
volumetric gas flux was tested by directly connecting it to a floating chamber (Figure 8-7).
The mass flow controller output and the displacement of the chamber as it filled with gas
were observed and recorded. The results of these tests were used to develop modifications to
the system. The CSIRO will be testing a new chamber, pumps, mass flow controllers, and
additional equipment at their Canberra facility in preparation for further testing of quantitative
measurements of gas flux at a selected seep location. The results of these tests will provide
the actual time required to take each measurement and the density of sampling will allow the
CSIRO to define the sampling for accuracy.

The results of the CSIRO work will be provided later in 2013 as a separate technical report.
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TABLE 8.1
CSIRO — WATER CHEMISTRY SAMPLING TRANSECTS (12 DECEMBER 2012)

Site Transect Number
Reference Location TS01
Pump Hole TS02
Pump Hole TS03
Pump Hole TS04
Fenceline TS05
Fenceline TS06
Fenceline TS07
Camping Ground TS08
Camping Ground TS09
Camping Ground TS10
Camping Ground TS11
Rock Hole TS12
Rock Hole TS13
Rock Hole TS14
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FIGURE 8-6
CSIRO — PROTOTYPE FLUX CHAMBER DEPLOYMENT SYSTEM

Note: The rope and pulley system used to control location of flux chamber on the water surface.
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FIGURE 8-7
CSIRO - PROTOTYPE FLOATING FLUX CHAMBER

Note: Prototype chamber deployed over smaller seeps at the Pump Hole site. Gas flow was conveyed the
chamber to the mass flow controller via the tubing from the Swagelok connector on the left side.
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FIGURE 8-8
CSIRO — MAss FLow CONTROLLER
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