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Leeman Boat Ramp Baseline Marine Monitoring

The light attenuation coefficient (LAC) for each site was calculated using a light measurement recorded at the
surface, taken at a depth of 0.2 metres, and a measurement recorded at a depth of 1.2 metres. LAC quantifies the
rate at which light is attenuated as a result of all absorbing and scattering components of the water column. The
following calculation was performed:

1 Iz

Where: lois the light at surface (0.2 m)
1z is the light at seabed (1.2 m)
z is the water depth or vertical distance between lo and 1z (1 metre)

The Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC/ARMCANZ 2000)
advise that in South West Australia, LAC (log10) of 0.09 to 0.13 m™ are typical in unmodified inshore waters.

2.2 Benthic habitat surveys
221 Initial benthic habitat delineation

Recent aerial imagery (taken in March 2012) of the study area was used to delineate between areas of bare sand
and seagrass substrate prior to visiting the proposed boat ramp site. To confirm the location of these broad
habitat classifications and the types of seagrass and other habitat features present, 33 points were selected for
subsequent ground truth field surveys using underwater camera equipment (see Appendix A).

222 Ground truth surveys of sand and seagrass habitat

Ground truth surveys field surveys of the wider study area were conducted on the 4 December 2012. The 33
points selected for ground truthing were primarily located in the visible sand patches identified during the habitat
delineation stage. Given the shallow depth of the study area and good water clarity, the location and extent of
these could be easily verified from the vessel and documented using underwater camera equipment. The edge
habitats around sand patches were also documented, along with any habitat features noted while in transit
between each of the monitoring points

The footprint of the proposed boat ramp was surveyed in more detail on 5 December 2012. The location and
extent of sand and seagrass habitat within the footprint was verified and documented using underwater camera
equipment. All ground truthing data are shown in Appendix A.
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3.1 Weather and tides

A summary of weather and tidal conditions encountered during monitoring is presented in Table 2. Meteorological
data were obtained from BOM (2012a) and are based on observations from Jurien Bay (009131), while tidal data
were obtained from BOM (2012b) and the Australian National Tide Table.

Table 2 Meteorological and tidal conditions encountered during the two days of monitoring
Temperature Air (°C) 17.3-34.8 Temperature Air (°C) 21.0-26.2
Low tide 7:03 am, 0.26 m Low tide 7:30 am, 0.29 m
Tide High tide 9:51 pm, 0.71 m Tide High tide 10:09 pm, 0.66 m
9 am wind ENE 24 km/h 9 am wind N 6 km/h
Wind 3 pm wind NNW 2 km/h Wind 3 pm wind WNW 9 km/h

Inshore marine conditions were calm during both days of monitoring, with easterly winds on the morning of 4
December tending light northerly for the remainder of the field trip (Figure 3). Due to its effect on light intensity,
cloud cover was also documented during water quality monitoring (4 December). Cloud cover was variable,
fluctuating between 30% and 60% throughout the day.

-

Figure 3 Sea conditions on the 4 December 2012
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While sea conditions were calm during monitoring, it is relevant to note that a strong cold front passed through the
study area six days prior to field work being conducted (on the 28 November). This weather event resulted in
strong winds and average wind speeds for Jurien Bay of 56 km/h (NNW) at 9 am and 63 km/h (WNW) at 3 pm
(BOM 2012a). It is also relevant to note that relatively strong winds persisted in the lead up to monitoring.

3.2 Water Quality

3.21 Physical water characteristics

Water temperature readings varied between 23 °C and 23.9 °C, depending on site depth and monitoring time
(Table 3). pH ranged between 8.2 and 8.3 and salinity readings varied from 35.5 to 36.3 ppt. Dissolved oxygen
readings at all sites were above the ANZECC/ARMCANZ (2000) lower limit (90%) for marine waters in south west
Australia.

Table 3 Physical water characteristics measured at impact and reference sites

11 11:53 AM 1.2 23.1 8.3 36.3 144.9
12 12:16 PM 2.2 22.8 8.2 36.2 139.9
13 12:48 PM 1.8 23.0 8.2 36.1 145.3
14 1:06 PM 1.8 23.0 8.2 36.1 138.4
R1 1:27 PM 1.2 23.6 8.2 35.5 1311
R2 1:45 PM 1.4 23.9 8.2 36.0 133.1
3.2.2 Light attenuation

Light attenuation coefficients calculated for monitoring sites are presented in Table 4. Light attenuation levels at
the proposed boat ramp area were found to be higher than ANZECC/ARMCANZ (2000) guideline of 0.09 to 0.13
m™. The water was relatively clear at the time of monitoring, but obvious suspended solids were present in the
water column and some sites were more turbid than others (see Section 3.2.3 below).

Table 4 Light attenuation coefficients calculated for impact and reference sites

11 0.295
12 0.181
13 0.231
14 0.209
R1 0.192
R2 0.249
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3.23 Turbidity

The surface and near bottom turbidity measurements were generally below the guideline level of 1 —2 NTU
(ANZECC/ARMCANZ 2000) (Table 5). However, the near bottom reading at Site 14 was above the guideline level
(3.4 NTU). While the turbidity at Site 14 seems like an outlier, it was noticeably more turbid at this site (Figure 4).
Turbidity was highest towards the bottom of the water column, where there was also a considerable amount of
detached seagrass and macroalgae (wrack) over a predominantly sand substrate.

Table 5 Background turbidity readings

Turbidity (NTU)

1 0.6 0.8
12 0.8 1.1
13 0.2 0.5
14 0.7 34
R1 0.3 0.9
R2 0.2 0.9

Figure 4 Site 14, showing turbid waters and detached seagrass and algal wrack over a sand substrate
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3.3 Benthic habitat survey
3.3.1 Benthic habitat

Ground truth field surveys across the study area confirmed the presence of extensive seagrass beds interspersed
with relatively small patches of sand. The distribution of these benthic habitats in the broader study area is
illustrated in Figure 5, and in the boat ramp footprint in Figure 6.

The seagrass beds within the broad study area were a mix of Posidonia sinuosa (Figure 7) and Amphibolis spp.
(Figure 8), the latter of which had the red algae Haliptilon roseum as a prominent epiphyte. The majority of the
Amphibolis spp. observed was confirmed as Amphibolis antarctica during ground truthing and is likely to be the
dominant representative of the genus in the area. However, since Amphibolis griffithii is also likely to co-occur, it
was referred to at the generic level (i.e. Amphibolis spp.). Accumulations of detached seagrass and macroalgae
were common throughout the survey area (Figure 9).

The benthic habitat within the boat ramp footprint is predominantly bare sand for the first 15 metres from shore,
which then gives way to a relatively thick cover of seagrass. However, one small patch of seagrass
(approximately 4 metres in diameter) was identified in the zone of predominantly sand habitat and one small patch
of sand in the zone of predominantly seagrass habitat (approximately 5 meters in diameter, located at the south
western corner of the footprint). Amphibolis antarctica was the only seagrass species present, with the red algae
Haliptilon roseum again a prominent epiphyte (Figure 10).

3.3.2 Other observations

While targeted fish surveys were not conducted, a number of fish were sighted opportunistically during the benthic
habitat surveys. These included the weeping toadfish Torquigener pleurogramma, common hardyhead
Atherinomorus ogilbyi and smooth stingray Dasyatis brevicaudata.
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Figure 7 Thick bed of Posidonia sinuosa

Figure 8 Amphibolis antarctica. with the red algae Haliptilon roseum as a prominent epiphyte
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Figure 9 Detached seagrass and macroalgae (wrack) on a sand substrate

Figure 10 Boundary between a bed of Amphibolis antartica and a sand patch in the south western corner of the boat ramp footprint
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The calculated LACs were higher than the ANZECC/ARMCANZ (2000) guideline level for unmodified inshore
waters in South West Australia of 0.09 to 0.13 m™ at all sites. A number of factors can cause light scattering and
affect the LAC, including inorganic and organic particulate matter suspended in the water column. However, the
light readings were also highly variable within small variations of time and space. This was likely due to patchy
cloud cover during the day (varying between 30 and 60%), the sensitivity of the Li-Cor Underwater Quantum
Sensor and the dynamic characteristics of measuring light in shallow water. For example, the light field in these
shallow waters will be affected by:

- directional reflectance off waves, ripples and the boat

- light scattered into the view of the sensor (light becomes less directional and more diffuse with a broader
radiance at depth)

- reflection off the sea surface as the upwelling light flux (from reflection within the water column and off the
seabed) reaching the surface of the water. This flux is approximately halved by being reflected back down
again with the remainder passing through the water/air interface as an emergent flux (Kirk 1994).

Turbidity levels were generally found to be below the ANZECC/ARMCANZ (2000) guideline level for unmodified
inshore waters in South West Australia of 1-2 NTU. However, the bottom reading at Site 14 was well above the
guideline level (3.4 NTU). The elevated turbidity was particularly noticeable towards the bottom of the water
column at this site, where there was also a considerable amount of detached seagrass and macroalgae (wrack)
over a predominantly sand substrate.

While sea conditions were calm during monitoring, it is relevant to note that a strong cold front passed through the
study site six days prior to field work being conducted (on the 28 November). This weather event resulted in
strong wind warnings being issued and average wind speeds for Jurien Bay of 56 km/h (NNW) at 9 am and 63
km/h (WNW) at 3 pm (BOM 2012a). These conditions are likely to have led to increased wave energy and mixing
of the nearshore water column, leading to sediment resuspension and increased turbidity. While the weather in
the lead up to field work was relatively calm, it is likely that turbidity levels were still slightly elevated at the time of
sampling. While base turbidity levels were not captured during this field trip, strong south westerly winds are a
feature of this coastline throughout summer (BOM 2012a) and are likely to consistently elevate turbidity during
this period.Due to the variability in LACs measured during the present study, turbidity may therefore be more
suitable as indicator of suspended sediment that might impact the productivity and health of benthic primary
producers during boat ramp construction.

The remaining water physical parameters measured were typical of inshore marine waters, with pH readings of
approximately 8.2 and salinity readings around 36 ppt. The water in the survey area was well oxygenated with
dissolved oxygen saturation levels being supersaturated ranging between 131.1% and 145.3%. The high levels of
dissolved oxygen saturation observed are likely due to photosynthetic activities of the benthic primary producers
in the shallow waters in the study area during the daytime.

Benthic habitat surveys in the study area confirmed the presence of extensive seagrass beds interspersed with
relatively small patches of sand. The seagrass beds within the broader study area were a mix of Posidonia
sinuosa and Amphibolis spp., the latter of which had the red algae Haliptilon roseum as a prominent epiphyte. The
majority of the Amphibolis spp. observed was confirmed as Amphibolis antarctica during ground truthing and is
likely to be the dominant representative of the genus in the area. Amphibolis antarctica was the sole seagrass
species within the boat ramp footprint.

Posidonia and Amphibolis also dominate the seagrass beds of the Jurien Bay Marine Park (JBMP) (CALM 2005),
the northern boundary of which is located approximately 15 kilometres south of Leeman. While the presence of
Amphibolis antarctica was confirmed during the current study, it should be noted that Amphibolis griffithii has also
been recorded in the JBMP and may be present in low densities within the project area. Higher energy mobile
sand areas in the JBMP also support meadows of the ephemeral Halophila ovalis (CALM 2005), which are often
removed by winter storms. The timing of the benthic habitat surveys shortly after the passage of a cold front
decreased the likelihood for detection of this species.

Accumulations of detached seagrass and macroalgae (wrack) were common throughout the survey area, which is
again likely due to the timing of the field survey shortly after the passage of a cold front. However, there was
noticeably less wrack in the vicinity of the proposed boat ramp footprint than around the existing boat ramp just to
the south of the site.
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While targeted fish surveys were not conducted, a number of fish were sighted opportunistically during the benthic
habitat surveys. These included the weeping toadfish Torquigener pleurogramma, common hardyhead
Atherinomorus ogilbyi and smooth stingray Dasyatis brevicaudata. However, it should be noted that these are
highly conspicuous species, i.e. either occurring in large schools or being of a large size, and that more cryptic
species, such as members of the Labridae (wrasses) and Monacanthidae (leatherjackets), are likely to dominate
the fish fauna of study area.

The fish fauna of the nearby Jurien Bay Marine Park have been studied extensively by Fairclough et al (2011).
During that study, 52 fish species were recorded in unvegetated surf zones, with the most speciose genera
including the Labridae (wrasses), Monacanthidae (leatherjackets), Syngnathidae (seahorses and pipefish) and
Terapontidae (grunters). Trawling over inshore seagrass beds and unvegetated sand, resulted in 41 species
being recorded, with the Labridae (wrasses) and Monacanthidae (leatherjackets) again being among the most
diverse families in both of these habitats (Fairclough et al. 2011).
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