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Fitzgerald National Park
The Goreng Menang and Wudjari people are the traditional owners of the Fitzgerald River National Park,
which covers the Fizgerald, Gairdner and Bremer rivers and much of their catchmnets.

It is one of the larger national parks located in Western Australia (WA) at 330,000 hectares in size and

holds significant interantional interest being classed a UNESCO (United Nations Educational, Scientific
and Cultural Organisation) approved biosphere reserve. Approximately 20% of WA’s plant species
(including 75 species found nowhere else), 22 mammal species, 41 reptile species and 200 bird species
are known to occur in the reserve, which is one of WA’s most flora and fauna rich conservation areas
(FBCW n.d.).
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REPORT SUMMARY

This report summarises the current water quality conditions of the Fitzgerald, Gairdner, and Bremer
rivers based on data collected by the Fitzgerald Biosphere Group (FBG) between 2021 and 2023 and
available historical data.

Water quality parameters included are temperature, pH, turbidity, and electrical conductivity.

The first recorded monitoring of rivers in the Fitzgerald National Park occurred in 1983 by the Fitzgerald
National Park Association to increase awareness and importance of the river systems. This work took
place in response to an increase in salinity across WA resulting from extensive clearing for agriculture.
Several projects have undertaken monitoring through the region, however no single project has
measured water quality in all three rivers at the same time, until the 2021-23 FBG study.

The FBG project looked at five sites spread along the length of each river (14 sites in total — Fitzgerald
River only had four sites). Rainfall and flow data were also analysed to support interpretation of water
quality data.

A key outcome of this report is the provision of indicative water quality guideline values for use in future
reporting and assessments for the three rivers.

DATA QUALITY

Methods for historical data collections, including equipment type, calibration records, quality assurance
and control procedures, were largely unavailable for evaluation. However, field measures of the
parameters assessed are rarely impacted by minor changes to field methods and the results reviewed
were relatively consistent over time, which suggests data can be trusted.

Some spikes in data were detected, particularly for electrical conductivity, however these results were
consistent with natural variability for the study systems in response to periodic conditions such as
rainfall events.

Notwithstanding, analysis focused on the data provided from the 2021-23 FBG study, given currency and
comparability of the dataset.

DERIVATION OF WATER QUALITY GUIDELINES

As data were not available prior to most of the agriculture development in the region, a natural baseline
(from which to assess change) cannot be empirically determined.

This is a common challenge in many monitoring projects as support for data collection only comes after
an impact has been identified. However, this can typically be overcome through analysis of conditions at
‘reference sites’ (i.e., unimpacted sites where similar conditions are expected to the study site).

Unfortunately, the uniqueness of these three ecosystems (which is also a key reason for their high
conservation status) constrains our ability to apply the standard reference condition approach. An
example of this is the high salinity levels that can naturally occur in the region (cmp. Figure 14. Due to
this, it can be difficult to determine if a system is naturally saline or has been exposed to secondary
salinisation, or both.

The ANZG (2018) guidelines for the parameters of interest were discounted for this reason, as they were
derived using different river types.
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For the purpose of future assessments, a set of guidelines has been developed using the current and
recent (post-impact) historical data provided by the Fitzgerald Biosphere Group (raw data provided in
Appendix 1-6). These guidelines provide a current baseline from which to assess future condition.

RECOMMENDATIONS FOR FUTURE MONITORING

1) Keep an accurate record of methodology and equipment used in each sample.
2) Ensure that each piece of equipment is calibrated prior to use and this calibration is recorded.
3) Use the provided guidelines to assess changes in future water quality measurements.

FBG WATER QUALITY GUIDELINES

The Fitzgerald-Bremer-Gairdner Water Quality (FBGWQ) guidelines are not designed to reflect the rivers natural
state, rather they provide a current baseline to assess future change. (See Appendix 9-11 for Raw data).

Application of guidelines:

Assessment of water quality against the FBGWQ guidelines should focus on maintenance of conditions within the
25t and 75 percentile, and against the median. This can be considered a ‘normal’ range for future river water
quality sampling based on previous (post-impact) data.

It should be noted that seasonal changes in water quality conditions are expected in response to rainfall and
ambient temperature patterns (i.e., spikes in response to flow events). Whilst variability wasn’t significant enough
to warrant separate guidelines values for different periods, this should be considered in analysis. Sustained levels
outside of the normal range may indicate issues (See appendix 1-6 for Raw data).

Note: separate guidelines were derived for upstream and downstream sections of each river due to noticeable
differences in existing data. These differences are likely associated with land use, as well as natural groundwater
variability. (The raw data for this can be found in Appendix 9-11). The sites used to derive guidelines for the
different areas are as follows:

Table 1: Coordinates of Sites where data was collected in each region of the three river systems.

Guideline region Site name Coordinates
Fitzgerald upstream FITFBG1 33°44'56.8"5 119°14'09.7"E
FITFBG2 33°45'09.8"S 119°14'19.8"E
Fitzgerald downstream FITFBG3 33°449°34,6"5 119°15'39.9"E
FITFBG4 33°49°'44.5"5 119°15'47.0"E
Gairdner upstream GAIFBG1 33°48'55.5"5 118°48'42.1"E
GAIFGB2 33°51'41.7"5 118°54'55.7"E
GAIFGE3 33°55'07.8"5 118°58'28.8"E
Gairdner downstream GAIFBG4 33°59'01.9"5 119°02'53.6"E
GAIFBGS 34°05°24.9"S 119°03'50.2"E
Bremer upstream BREFBG1 34°01'04.2"5 118°59'26.0"E
BREFBG2 34°12°52.0"5 119°08'12.1"E
BREFBG3 34°07'05.1"S 119°00'48.6"E
Bremer downstream BREFBG4 34°14'13.7"5 119°11'23.3"E
BREFBGS 34°18'50.3"5 119°14'46.8"E
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Figure 1: FBG Site locations. Red: rainfall gauging station, Yellow: Fitzgerald River sites, Green: Gairdner River sites, Blue.: Bremer River sites
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Fitzgerald Fitzgerald Gairdner upstream Gairdner Bremer upstream Bremer
upstream Downstream Downstream Downstream
Summary Range Temperature
Fitzgerald Fitzgerald Gairdner Gairdner Bremer Bremer
upstream Downstream upstream Downstream | upstream | Downstream
minimum 11.60 12.60 9.90 8.90 11.20 11.10
25th percentile 17.35 16.00 15.68 14.50 18.10 16.20
median 19.70 21.60 18.75 18.30 21.60 19.95
75th percentile 22.05 24.00 23.73 22.30 24.90 24.33
maximum 30.05 27.90 30.00 33.50 26.30 26.80

Figure 2 and Table 2: Temperature guidelines for all three river systems identifying the 25t percentile (lower limit) and 75t percentile (upper limit).
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Fitzgerald Fitzgerald Gairdner upstream Gairdner Bremer upstream Bremer
upstream Downstream Downstream Downstream
Summary Range pH
Fitzgerald Fitzgerald Gairdner Gairdner Bremer Bremer
upstream Downstream upstream Downstream upstream Downstream

minimum 6.18 7.17 7.92 7.25 5.79 7.40

25th percentile 7.90 8.03 8.28 7.87 7.61 7.71

median 8.12 8.22 8.46 8.07 8.29 8.06

75th percentile 8.30 8.66 8.69 8.20 8.44 8.31

maximum 8.70 9.20 9.39 9.16 8.90 8.60

Figure 3 and Table 3: pH guidelines for all three river systems identifying the 25t percentile (lower limit) and 75 percentile (upper limit).
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Fitzgerald Fitzgerald Gairdner upstream Gairdner Bremer upstream Bremer
upstream Downstream Downstream Downstream
Summary Range Turbidity
Fitzgerald Fitzgerald Gairdner Gairdner Bremer Bremer
upstream Downstream upstream Downstream upstream Downstream
minimum 0.00 0.50 3.00 1.10 3.00 3.00
25th percentile 3.33 3.00 10.00 3.00 7.00 3.00
median 10.00 7.00 10.00 10.00 13.00 6.00
75th percentile 25.00 8.50 15.00 10.00 21.00 7.50
maximum 65.00 21.00 60.00 40.00 34.00 21.00

Figure 4 and Table 4: Turbidity guidelines for all three river systems identifying the 25t percentile (lower limit) and 75t percentile (upper limit).

Electrical conductivity
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Fitzgerald Fitzgerald Gairdner upstream Gairdner Bremer upstream Bremer
upstream Downstream Downstream Downstream
Summary Range Electrical Conductivity
Fitzgerald Fitzgerald Gairdner Gairdner Bremer Bremer
upstream Downstream upstream Downstream upstream Downstream
minimum 22.70 33.00 4.28 3.70 10.50 0.00
25th percentile 56.15 33.70 40.40 27.40 21.44 11.40
median 79.90 41.30 58.55 37.00 31.00 18.28
75th percentile 113.85 56.50 69.23 49.45 44.20 20.50
maximum 162.30 131.60 97.60 133.50 58.80 26.10

Figure 5 and Table 5: Electrical Conductivity guidelines for all three river systems identifying the 25t percentile (lower limit) and 75t percentile (upper
limit).

*Date used to create Figure 2-5 and Table 2-5 can be found in Appendix 9-11.
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RESULTS: 2021-23

RAINFALL 2021-23

Gairdner Percipitation 010792 between sample periods of 2021
and 2023
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Figure 6: Rainfall recorded at Gairdner River Station 010792 between 2021 and 2023

PH LEVEL

pH is a measure of how acidic or basic a water sample is. It uses a logarithmic scale that ranges from 0 (extremely
acidic) to 14 (extremely basic) with 7 representing neutral conditions (USGS 2019). Most life forms can tolerate
water pH conditions between 6.5 and 8. pH levels outside of these parameters are often where issues may occur
especially if the change in pH is sudden.

The FBG guidelines provided in the section above (cmp. Figure and Table 2-5) can be used on the data below to
determine if they are within the historically standard range.
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Fitzgerald River pH between 2021 and 2023

(@)]
£
9.5 - - 80 E‘
97 ° 703
o | (0]
85 1 . ° 60 5
H L 50 B
o ] H s n e . ¥ 50 8
f %)
[=% - 40 =
7.5 8S€
F 30 1 E
7 L 20 ©
£
6.5 1 - 10 ©
()
6 II|I|I|I|I|I|I|I|I|1|I|I|I|I|I|IrI|I|I|IIIIIIIIIIIIIIIIIIIIIIIIII.O-Z
N AN AN AN AN AN A Y S o
P PP P T I Y Y v Gy ¥ ¥ ¥ s v gy gy ok ¥ gV oV o2 9P 9P 0P P IR SR P S
AN A A AN A A AN A P N P AN A AN AN N R LA S G s E
N O AT S a3 o o o o 6P a ATAS e a S G o oS i 3 3 e o 3
AN SN M P VPN PN QAN DN PN PN PN 9V o
Date Sampled
@ Cumulative rainfall 5 days before sampling OFITFBG1 OFITFBG2 O FITFBG3 FITFBG4

Figure 7: Fitzgerald River pH levels recorded by the Fitzgerald Biosphere Group between 2021 and 2023 and cumulative rainfall of five
days prior to sampling.

The Fitzgerald River pH ranges between 7.75 and 9.2, between the measuring period of 2021 and 2023 for all four
sites. This range exceeds the upper limit of the FBG water quality guidelines seen in Figure 3 and Table 3.
November 2021 and October 2022 are the only two sites where the FBG pH guideline is exceeded for site FITFBG3
and FITFBGA4. For the upstream sites (FITFBG1 and FITFBG2), October 2022 sampling period also saw a slightly
higher pH than the FBG guidelines provided. However, these spikes only occurred for two sampling periods and
dropped back down in February 2023 so should be noted but not treated with high concern. Seasonal effect
should also be taken into consideration as the higher pH levels occurred in a relatively dry period as seen in Figure
6. After the heavy rainfall period, pH seemed to go back down for the next sampling period. Therefore, it is
possible for rainfall events to impact the pH.

Bremer River pH 2021-2023
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Figure 8: Bremer River pH levels recorded by the Fitzgerald Biosphere Group between 2021 and 2023 and cumulative rainfall of five days
prior to sampling.
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In comparison to the Fitzgerald River, the Bremer River has a lower pH range which is identified in the FBG water
quality guidelines seen in Figure 3 and Table 3. Bremer River’s maximum pH recorded at 8.9pH up stream and 7.4
pH downstream during the 2021 to 2023 sampling period. With the guideline suggesting a maximum pH of 8.4
upstream and 8.31 downstream. Most sites were either under this guideline or just slightly over. Overall
downstream sites had a lower pH than upstream. BREFBG5 which is the most downstream point of the river
recorded the lowest pH with three out of the five samples being under pH 8. Between July 2022 and February
2023 all sites except for BREFBG5 show an increased pH level. BREFBG5 on the other hand decreases in pH
between October 2022 and February 2023. BREFBG4 which is at the lower end of the river shows a steady
increase in pH over the duration of the sampling period until May 2023, where it decreases from 8.43 to 8.28.
BREFBG3 which is in the middle of the river system shows a similar pattern but with a lower difference between
lowest pH and highest pH level and again decreasing in May 2023. It should also be noted that downstream and
upstream of the river are showing opposing patterns. BREFBG1 (upstream) presents its highest recorded pH
during the warmer months of late summer (February) and early autumn (March). Meanwhile BREFBG4
(downstream) shows its lowest pH during the warmer months of late summer (February) and early autumn
(March).

Gairdner River pH 2021-2023
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Like Fitzgerald River, Gairdner River is showing a large pH range between 7.67 and 9.3. Moreover, the Gairdner
River is seeing the same timing in spikes as the Fitzgerald River for pH. November 2021 and October 2022 saw a
high pH in most sites. However, unlike the Fitzgerald River GAIFBG3 during February 2023 saw a large increase in
pH hitting is maximum recorded value of 9.3 pH. This site is also showing higher pH levels during warmer months
(November and February) in comparison to winter months. However, this is not the case for all sites.
Contrastingly site GAIFBG5 (upstream) shows its lowest pH during the warmer months of November and
February.
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Overall, the impact of rainfall has not shown any significant effects on pH for any sites for any river. For both
Bremer and Gairdner downstream has the lowest pH during the warmer months. This was not the case for the
Fitzgerald River. Therefore, it is likely that a range of external impacts may be the cause to variations in pH
through the different times of year at different sites.

WATER TEMPERATURE AND FLOW

As stated above the South Coast of WA has a Mediterranean climate which means dry hot summers and wet cool
winters. This can be seen in Figures 10 and 11 which show lowest temperatures and highest rainfall in winter and
highest temperatures and lowest rainfall in summer. Therefore, it is expected for seasonal changes to occur in the
water temperature of each river system recorded by the Fitzgerald Biosphere Group between 2021 and 2023.

Location: 009500 ALBANY Location: 009500 ALBANY

20
25

15

15

ie
18

Hean maximum temperature (°C) (2882-2028)
Hean nininun tenperature (°C) {(2082-2828)

8 1 1 1 I 1 1 1 I 1 1 1 1
Jan Feb Har Apr Hay Jun Jul HAug Sep Oct HNov Dec

Honth Honth

©—— 009500 Mean maxinun temperature (°C) (2002-2020) G 009500 Mean minimum temperature (°C) (2002-2020)

Australian Government
Bureau of Meteorology

Created on Thu 8 Jun 2023 14:25 PM AEST Created on Thu B Jun 2023 14:27 PH AEST

Figure 10: Graphs showing average monthly maximum and minimum air temperatures in Albany Western Australia (Climate statistics for
Australian locations (bom.gov.au))
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Figure 11: Graphs showing average monthly air temperatures in Albany Western Australia (Climate statistics for Australian locations
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Fitzgerald River Temperature 2021-2023
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Figure 12: Fitzgerald River Temperature (C) recorded by the Fitzgerald Biosphere Group between 2021 and 2023
Table 6: Observational data of Fitzgerald River’s flow during sampling between 2021 and 2023.
FITZGERALD RIVER FLOW
Nov-21 Mar-22 Jul-22 Oct-22 Feb-23 Mar-23 May-23
FITFBG1 Very Low still Mid-Low Low Still Still
FITFBG2 Low Still Mid Low Still Still/Very low
FITFBG3 Low Still Mid Mid Stagnant Pools Low
FITFBG4 Very Low Still Low Mid-Low Still Still

As expected, the Fitzgerald River shows seasonal changes in both water temperature and flow between 2021 and
2023. November 2021 was the first sampling period for the Fitzgerald River, experiencing higher water
temperatures and low to very low flow being the last month of spring. It is expected that during this period
temperatures will increase and winter rains ease. This can be seen in Figure 6 showing 2021-2023 rainfall. It is
clear from this graph that October — November of 2021 had relatively low rainfall with no days over 20mm. It
should also be noted that water has a high heat capacity therefore, the lower the water levels the easier it is for
the waters temperature to increase. Thus, with the low and very low flow readings it is expected for air
temperatures during warmer months to have a greater impact on water temperature. Winter months on the
other hand experience the opposite. June to August experience the highest average rainfall and the coolest
temperatures (Figure 10 and Figure 11). Thus, it is expected for the water temperature to be lowest during these
months as seen in Figure 12. This time period also showed the highest river flow (Table 6). Lastly March is the
start of Autumn thus, the water temperatures are higher. Moreover, observational data shows stagnant pools
which is expected due to the minimal rainfall seen between December 2022 and March 2023. Lastly it should be
noted that short term rainfall doesn’t show an impact on temperature as although there was over 72mm of rain 5
days prior to sampling in October 2022, the temperature was still high.
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Bremer River Temperature 2021-2023
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Cumulative rainfall 5 days before sampling (mm)
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Figure 13: Bremer River Temperature (C) recorded by the Fitzgerald Biosphere Group between 2021 and 2023
Table 7: Observational data of Bremer River’s flow during sampling between 2021 and 2023.
FLOW
Nov-21 Mar-22 Jul-22 Aug-22 Oct-22 Feb-23 May-23
BREFBG1 Very Low Still Very Low Very Low Still Still
BREFBG2 Still Very Low Low Very Low Low
BREFBG3 Very Low Still Low-Mid Low Still Low
BREFBG4 Very Low Still Mid High Still Still
BREFBG5 Low Still Mid Very High Still Still

Bremer River presents similar seasonal water temperature changes as the Fitzgerald River (Figure 12). The cooler
months (June to August) present cooler water temperatures. Whereas the warmer months (November to March)
present warmer water temperatures. However, Bremer River shows a greater connection between flow and

rainfall compared to the Fitzgerald River as with the cumulative 72.2mm of rainfall prior to sampling in October

2022, the lower end of the river (BREFBG4 and BREFBG5) present high and very high flow — being the highest flow
and rainfall over the entire sampling period. However, it should be noted that Bremer River is closer to the
gauging station than Fitzgerald River, so it is possible that the Fitzgerald River did not receive the same amount of
rainfall. However, again like Fitzgerald River, this rainfall showed no obvious impact on temperature. The overall

pattern for water temperature at each site presents coolest in cooler wet months and warmer in the hot dry

months following the South Coasts Mediterranean climate (Figure 10 and Figure 11).
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Gairdner River Temperature 2021-2023
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Figure 14: Gairdner River Temperature (C) recorded by the Fitzgerald Biosphere Group between 2021 and 2023
Table 8: Observational data of Gairdner River’s flow during sampling between 2021 and 2023.
FLOW
Nov-21 Mar-22 Jul-22 Aug-22 Oct-22 Feb-23 May-23
GAIFBG1 Low Still Low Very Low | Very Low/Still Low
GAIFBG2 Low Low Low-Mid Mid Still Low
GAIFBG3 Very Low Very Low Low-Mid Mid Still Low
GAIFBG4 Very Low Still Mid Mid DRY DRY
GAIFBG5 Very Low Very Low Low Low Very Low Very Low

As expected, Gairdner Rivers presents seasonal water temperature and flow results. The highest temperatures
are in the warmer months and the cooler water temperatures occur in the colder months. Flow follows the same
pattern of a Mediterranean climate with flow being lowest in dry months and highest in wet months. However,
unexpectedly the high levels of rainfall that occurred five days prior to sampling in October did not present a
significant change to flow with flow remaining very low to mid.

Overall, all rivers showed a relationship between temperature and flow with seasonal expectations presented in
Figures 9 and 10. However, short term rainfall did not show an evident impact on temperature and flow of all
sites at each river. It is, however, possible that different areas of each river experienced a different cumulative
rainfall compared to what was measured at the 010792 WIN site (Figure 1).
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ELECTRICAL CONDUCTIVITY

Electrical conductivity is the measurement of a water samples ability to conduct electricity. Therefore, it provides
an indication of the contained ions within a water body (BOM n.d.). This measure is often related to salinity as salt
is an ionic compound which means saline water will have a higher electrical conductivity. It would be expected
that electrical conductivity will change upstream and downstream of the river, along with being influenced by
rainfall as higher rainfall will cause an influx of fresh water.

The total dissolved salts in a river system can have significant impacts on the rivers overall water quality and is
influenced by rainfall, groundwater levels, river flow and land clearing (Government of Western Australia 2023).
There are two types of conditions that lead to salinity — primary and secondary. Primary salinity occurs from
natural processes such as the weathering of rocks and winds depositing salts. Secondary salinity is a result of
widespread land clearing and altered land use that affects the movement of water. The change in vegetation
results in a higher water table bringing more salts to the surface (AGI n.d.).

Increased salinity poses threats to the environment, agriculture, and infrastructures. It can cause poor health to
ecosystems, corrosion to machinery and infrastructures along with reductions in crop yields that are not salt
tolerant (AGI n.d.).

It should be noted that in general most rivers are fed by groundwater systems along with rainfall and runoff.
Therefore, it is likely that the salinity of the groundwater may impact the electrical conductivity of each site along
the river (see Figure 15).
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Figure 15: Groundwater salinity levels of Fitzgerald National Park. (Date from Geocortex June 2023)
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Fitzgerald Electrical Conductivity (EC) 2021-2023
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Figure 15: Fitzgerald River Electrical Conductivity (mS/cm) recorded by the Fitzgerald Biosphere Group between 2021 and 2023

The Fitzgerald River shows a seasonal relationship with electrical conductivity (EC) with winter months having a
lower EC reading and warmer months having a higher EC reading. This is expected due to the Mediterranean
climate and rainfall being less during the summer (Figure 10 and 11). October 2022 also shows this as the
72.2.mm of cumulative rainfall five days prior to sampling presents a lower EC reading. The dry summer months
especially when flow is low present a higher EC, thus, assuming hyper salinity with electrical conductivity levels
being greater than what is seen in ocean water (53 mS/cm). This is not unusual as warmer months will expect a
higher rate of evaporation and a lower rate of freshwater input from rainfall leaving the ionic compounds (such as
salt) in the water body, especially when the river flow is still (Table 6). It is interesting however, that site FITFBG1
in March 2022 has an unusually high EC reading of 103.3 mS/cm compared to the other sites being below
60mS/cm. However, looking at figure 11, the location in which FITFBG1 is in an area where the groundwater is of
higher salinity (14,000-35,000ppm). Therefore, the saline groundwater may be having an impact on the EC of the
river system and site.
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Figure 16: Gairdner River Electrical Conductivity (mS/cm) recorded by the Fitzgerald Biosphere Group between 2021 and 2023

Gairdner River like the other rivers also showed a seasonal effect with Electrical conductivity (EC). During cool wet
months EC is lower and in hot dry months EC is higher. The highest EC occurred at GAIFBG1 in May 2023
(Autumn) and had a value of 89.9 mS/cm which is significantly higher than that of sea water (53 mS/cm). This site
is upstream located in the highest saline ground water (Figure 11). The lowest EC occurred in August 2022
(Winter) at site GAIFBGS5 at 22 mS/cm. This site is located downstream in a less a less saline groundwater area
(Figure 15). Each site presents a different seasonal pattern, for example, the EC decreases for all sites except
GAIFBG2 between August and October 2022 after the heavy rainfall. GAIFBG2 EC increases from 29.7 to 49
mS/cm during this period. It should also be noted that the upstream river sites (GAIFBG1 and GAIFBG2) have
much larger extremes with the highest EC being at 85.6 mS/cm and the lowest EC being 24.6 mS/cm. In
comparison the most downstream site (GAIFBG5) which has the lowest variation in EC staying below that of sea
level for the entire sample period.
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Figure 17: Bremer River Electrical Conductivity (mS/cm) recorded by the Fitzgerald Biosphere Group between 2021 and 2023

Bremer River maintains a low EC in comparison to the other two rivers with all sites except for BREFBG1 and
BREFBG3 during the May 2023 sampling. The highest EC recorded occurred at BREFBG3 with an EC of 58.8 mS/cm
during this May 2023 period. The lowest EC recorded happened at BREFBG5 during July 2022 with an EC of 12.65
mS/cm. Sites BREFBG4 and BREFBG5 have a relatively stable EC during all sampling periods. Contrastingly
BREFBG1 and BREFBG3 have a higher variation between lowest EC and highest EC value during the 2021-2023
sampling period.

Overall Bremer River, which is the furthest west, had the lowest overall EC readings and Fitzgerald River which is
furthest to the East had the highest EC reading. Therefore, identifying a geographical change in EC from east to
west. Moreover, all rivers presented a similar pattern of upstream sites having a higher EC reading in comparison
to the downstream sites, which is a known characteristic of South Coast rivers in Western Australia.

TURBIDITY

Turbidity is a measure of the total amount of suspended solids in a water sample. Particulate materials include all
types of sediments (e.g., clay, silt, sand), inorganic matter, organic matter, precipitates, and colloids (DCCEEW
2021). The higher the number of suspended solids the higher the turbidity (NSW Government). In most river
systems turbidity will increase after rainfall and flooding as a result of soil erosion and increased suspended solids
in the water (NSW Government). High turbidity can cause issues to the aquatic environment including the
smothering of plants. Moreover, these suspended solids also absorb and transport nutrients, heavy metals,
pesticides, and other chemicals (NSW Government), which is why it is important as a water quality measure.
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Table 9: Statewide River Water Quality Assessment Classification for lowland rivers

Turbidity NTU
Low: <5
Classification of Low Moderate: 5—-10
land rivers High: 10-25
Very high >25

Fitzgeral River Turbidity 2021-2023
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Figure 18: Fitzgerald River Turbidity (NTU) recorded by the Fitzgerald Biosphere Group between 2021 and 2023

Fitzgerald River shows varying turbidity levels at each site during the sampling period. Site FITFBG3 and FITFBG4
presented the lowest turbidity of 5 NTU during November 2021. Both sites maintained relatively stable turbidity
levels during the entire sampling period remaining under 10 NTU except for FITFBG3 in March 2023 and FITFBG4
in May 2023. The highest recorded turbidity level occurred in FITFBG2 with a level of 65 NTU during February
2023. Interestingly, there had been no significant levels of rainfall prior to this sample taking place. Of greater
interest the high level of rainfall prior to sampling in March 2022 FITFBG1 saw a significant drop in turbidity from
40NTU to 14NTU. However, 14NTU is still considered a high reading (Table 9). Overall, the upstream sites
presented higher turbidity levels compared to those sites downstream.
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Figure 19: Gardner River Turbidity (NTU) recorded by the Fitzgerald Biosphere Group between 2021 and 2023

Gairdner River presents less variation between sites during the sampling period in comparison to the Fitzgerald
River. The highest turbidity recorded has a level of 23 NTU at site GAIFBG1 during the May 2023 sampling period.
The lowest recorded turbidity level occurred at site GAIFBG4 and GAIFBG5 with an NTU of 3. GAIFBG5 was also
the site that maintained a low-moderate turbidity reading of less than 10 (Table 9) during the entire sampling
period. However, many of the sites did see overlap having the same turbidity level showing greater consistency
during the sampling period. All sites show a low turbidity of 3 (Table 9) during the March sampling period after
the 29.6mm of cumulative rainfall five days prior to sampling. Contrastingly, the high rainfall in November 2023
identified an increase in turbidity for GAIFBG1, GAIFBG2, and GAIFBG3. Once again like the Fitzgerald River, the
upstream sites presented higher overall turbidity readings in comparison to the downstream sites.
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Figure 20: Bremer River Turbidity (NTU) recorded by the Fitzgerald Biosphere Group between 2021 and 2023

Bremer River shows a greater variation in turbidity readings compared to the Gairdner River; however, the
variation is less than that shown in Figure 18 for Fitzgerald River. Bremer River also presents a stronger seasonal
influence with the warmer months of late summer and Autumn having the high turbidity readings for BREFBG1
and BREFBG3. However, a conclusion on seasonal affects having a strong influence can’t be made purely on this
data set due to the short time frame. The highest turbidity reading recorded at Bremer River occurred at
BREFBG3 with a turbidity reading of 34NTU during March 2023. The lowest recorded turbidity value was 3NTU
and occurred at multiple sites during the sampling period. However, it is interesting to note that the highest
turbidity of 34NTU at site BREFBG3 happened during the same sampling period that BREFBG2, BREFBG4 and
BREFBGS5 had the lowest recorded reading of 3NTU.

CONCLUSION

The above data highlights some interesting points regarding changes in water quality. However, it is important to
recognize the data’s limitations due to minimal recordings at this stage. While the health of the river cannot be
identified by only these parameters it is possible to see changes in water quality regarding individual parameters.
Overall Fitzgerald River shows the highest pH, electrical conductivity, and turbidity.
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EXTRA READING - HISTORICAL DATA FROM THE FITZGERALD BIOSPHERE GROUP

This historical data was provided by the Fitzgerald Biosphere Group; however, it is not possible to have full
confidence in the provided data due to having no sampling plan provided to determine both accuracy and
relevance to current data. Thus, with the data coming from differing projects, the quality controls and
consistencies are unknown. However, this data can be used to get an idea of possible annual changes in water
quality over time.
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Figure 21 shows an unusually wet period in 1988 with 132mm of rainfall on the 3rd of May. 1990 also presented
an unusually high daily rainfall of 132mm on the 29t of January. The rainfall of January 1990 is particularly
unusual as January provides a hot dry climate under the Mediterranean climate (Figure 10 and 11). Overall, a
general seasonal pattern of high rainfall in the winter months and dry weather during the summer months is
prevalent. It should, however, also be noted that rainfall is not equal amongst all years for example 2007 - 2015
present particularly dry years.
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HISTORICAL PH
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Figure 22: Historical pH at Fitzgerald River in 1994 -2023 for all 4 sites.
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Figure 23: Historical pH at Gairdner River in 1994 -2023 for all 5 sites.
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Figure 24: Historical pH at Bremer River in 1994 -2023 for all 5 sites.

Gairdner River presents the highest number of historical samples; however, this is not equal across all sites.
GAIFBG1 presented a high pH in 1999 which according to Figure 21 was a dry year. However, site GAIFBG5 and
GAIFBG3 also showed a high pH of above 9 during years of lower winter rainfalls (1994 and 2023). The other two
rivers presented less historical data points creating a higher challenge in identifying annual differences.
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Figure 25: Historical Water Temperature at Fitzgerald River in 1994 -2023 for all 4 sites.
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Figure 26: Historical Water Temperature at Gairdner River in 1994 -2023 for all 5 sites
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Figure 27: Historical Water Temperature at

The water temperature of all rivers presents a seasonal ch

®BREFBG2 @BREFBG3 BREFBG4 @BREFBG5

Bremer River in 1994 -2023 for all 5 sites

ange with the warmer months of summer having

before sampling (mm)

Cumulative rainfall 5 days

Cululative rainfall 5 days

before sampling (mm)

before sampling (mm)

warmer water temperatures and the cooler months of winter having cooler temperatures. Gairdner river shows
the highest temperature at site GAIFBG4 of 33.5C in 1998. However, neither of the other rivers have temperature
data for 1998. Gairdner also has the coldest site at GAIFBG4 with a temperature of 8.9C in 1998. Overall, each

site follows seasonal temperature changes over the years.
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Figure 28: Historical Electrical Conductivity at Fitzgerald River in 1994 - 2023 for all 4 sites
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Figure 29: Historical Electrical Conductivity at Gairdner River in 1994 - 2023 for all 5 sites
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Figure 30: Historical Electrical Conductivity at Bremer River in 1994 - 2023 for all 5 site.

The Electrical conductivity for each river shows variation over time. However, there is no clear seasonal impact as
the highest EC reading of Gairdner River occurred in April 1998 reading 133.5 mS/cm. The highest reading of EC in
1999 occurred in June with a reading of 96.3 mS/cm. The highest reading in 2023 occurred in February with 81.7
mS/cm. Therefore, each year the highest annual EC reading occurs during different seasons for Gairdner River.
The other rivers do not provide as many data points to draw any conclusions. However, it can be stated that
overall, Fitzgerald River had the lowest EC and Fitzgerald River had the highest EC.
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Figure 31: Historical Turbidity (NTU) at Fitzgerald River in 1994 - 2023 for all 4 sites
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Figure 32: Historical Turbidity (NTU) at Gairdner River in 1994 - 2023 for all 5 sites

Gairdner River show higher turbidity readings during the summer months, However, there is not enough data
over the years to determine this as a regular pattern or trend. Fitzgerald River on the other hand has more
sporadic readings with the higher turbidity readings occurring in both May (Autumn) and February (summer).
Bremer River had no historical sites for turbidity.
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APPENDIX
APPENDIX 1: Gairdner River 2021-2023 Raw Data

Site Code Date  River System Lat Long pH Temp EC([mSfcm) NTU Flow Colour Shade MNotes
GAIFBGL | 30.11.21 Gairdner 33°48'53.60"S  118°393'41.52"E .69 26.7 NA 5 L L8/G [s] Colou = Columi ~ | Flow = Columi = Shadd ~ | Columi =
GAIFBG1 31.03.22 Gairdner 33°48'53.60"S  118°48'41.52"E 7.96 128 65.8 <5 5 GB o L Light W Very o] Open
GAIFBGL | 03.08.22 Gairdner 33°48'53.60"5  118°48'41.52"E 7.92 11.3 55.1 [ L BO o] M Medium 5 still 5 Slight
GAIFBGL | 25.10.22 Gairdner 33°48'53.60"5  118°48'41.52"E 8.76 19.6 246 17 WL VDB Q 60-100mL rainfall across sites in week of sampling v Very L Low M Moderate
GAIFEGL | 02.02.23 Gairdner 33°48'53.60"5  118°48'41.52"E 8.8 20 80.5 <6 vL/s MB o
GAIFBG1  29.05.23 Gairdner 33°48'53.60"S  118°48'41.52"E 8.23 17 89.9 23 L DB 8]
GAIFBG2 | 25.11.21 Gairdner 33°51'48.44"5  118°54'55.51"E 8.71 25.1 NA 17 L DB (o] D Dark M Mid F Full
GAIFBG2  31.03.22 Galrdner 33°51'48.44"5  118°54'55.51"E 85 16.5 85.6 <5 L LB (o] o] Orange H High
GAIFEG2 | 07.07.22 Gairdner 33°51'48.44"5  118°34'55.51"E .19 5.7 = LM DB o B Brown
GAIFBG2  25.10.22 Gairdner 33°51'48.44"5  118°54'55.51"E 8.29 22.6 49,02 12 M OB (o] 60-100mL rainfall across sites in week of pling G Green _
GAIFBG2 | 03.02.23 Gairdner 33°51'48.44"5  118°54'55.51"E 8.32 18.6 817 11 5 LOB (o]
GAIFEGZ | 15.05.23 Galrdner 33°51'48.44"5  118°34'55.51"E 8.29 13 80.6 <6 L LB o
GAIFEG3 | 25.11.21 Gairdner 33°55'11.95"5  118°58'26.51"E 8.76 26.7 MNA <5 VL G/B o
GAIFBG3  31.03.22 Gairdner 33°55'11.95"5  118°58'26.51"E 8.27 38.2 <5 VL C/VLB [¢]
GAIFBG3  07.07.22 Gairdner 33°55'11.95"5  118°58'26.51"E 8.68 128 32 10 LM MB o] Average ¢ 896.02
GAIFBG3 | 25.10.22 Gairdner 33°55'11.95"5  118°58'26.51"E = 8.81 6.8 36.4 17 M B o] 60-100mL rainfall across sites in week of sampling 47.15895
GAIFEG3 | 02.02.23 Gairdner 33°55'11.95"S  118°58'26.51"E 9.3 285 579 <6 5 GB o
GAIFBG3  29.05.23 Gairdner 33°55'11.95"  118°58'26.51"E 8.48 15.4 345 <6 L GB o]
GAIFBG4  25.11.21 Gairdner 33°59°7.64"5  119°2'47.39"E 8.24 27.6 NA <5 VL ofB (o]
GAIFEGS  31.03.22 Gairdner 33°59'7.64"S 119°2'47.39"E 8.36 222 522 <5 5 LB o
GAIFEG4  03.08.22 Gairdner 33°59'7.64"5 119°2'47.39"E 8.38 16.2 23 [ M LOB o
GAIFBG4  27.10.22 Gairdner 33"59'7.64"S  119°2'47.39"E 8.95 19.1 71.6 <6 M LB o] 60-100mL rainfall across sites in week of sampling
GAIFBG4  02.02.22 Gairdner 33°59'7.64"5  119°2'47.39"E NA NA NA NA DRY NA (o] DRY
GAIFEGS | 15.05.23 Gairdner 33°59'7.64"S 119°2'47.39"E NA NA MA NA DRY NA o
GAIFBG5 | 30.11.21 Gairdner 34Y5'13.13"5 119°3'48.42"E 7.67 27 MNA <5 VL LB MS
GAIFBGS  31.03.22 Gairdner 3475'13.13" 110734842 8.18 2.8 37.8 <5 VL C/G M5
GAIFBGS  03.08.22 Gairdner 34°5'13.13"s | 118°3'48.42E 8 14.4 22 6 L VLB Ms
GAIFBGS | 27.10.22 Gairdner 34'5'13.13"5  119°3'38.42"E 8.83 204 38.6 <6 L LB MS 60-100mL rainfall across sites in week of sampling
GAIFBGS | 02.02.23 Gairdner 34°5'13.13"s  119° 3'48.42°E 3.09 24.5 38.3 <5 VL LB Ms
GAIFBG5 | 29.05.23 Gairdner  3°5°'1313"S  119°3W842°E 8.2 18.3 344 <6 VL LOB MS
APPENDIX 2: Fitzgerald River 2021-2023 Raw Data
lsm Code  Date River System Lat Leng pH Temp EC (mS/em) NTU Flow Colour Shade Notes
FITFBG1 30.11.2021 Fitzgerald 33°42'17.007% 119°11'55.00°E 8.09 244 NA 40 VL LB (8]
FITFBG1  31.03.2022 Fitzgerald 33%22'17.00°5 119*11'55.00'E 8.2 18.4 103.3 145 MB o
FITFBG1 25.07.2022 Fitzgerald 33°42'17.00°% 119°11'S5.00°E 8.16 19.7 36 9 ML LOB o Colour |~ | Colume = Flow |~ Columr ~ Shade | = Columr ~
FITFBG1 25.10.2022  Fitzgerald 33°42'17.00°5 119°11'55.00E 8.55 219 59.6 7L B o heavy rainall across sites during sampling week L Light v Very ] Open
FITFBG1  02.03.2023 Fitzgerald 33%22'17.00°5 119*11'55.00"E 78 2.2 1046 30S MEB o
FITFBGL  29.05.2023 Fitzgerald 33%42'17.00°5 119*11'55.00°E 8.03 129 120.8 <6 s MB o]
FIMFBG2 30.11.2021 Fitzgerald 33'44'57.0075 119°13'58.00°E 8.28 24.2 NA 3L LB (o] M Medium 5 Still & slight
FITFBG2  31.03.2022 Fitzgerald 33'44'57.0075 119°13'58.00"E 8.31 0.2 523 365 MB 2] v Very L Low M Maoderate
FITFBG2 29.07.2022  Fitzgerald 33'34'57.00°5 119*13'58.00"E 8.33 18.6 227 im MB o] D Dark M Mid F Full
FITFBG2 25.10.2022  Fitzgerald 33'34'57.00°5 119*13'58.00°E 85 n.7 55.5 9L B o heavy rainall across sites during sampling week o] Orange H High
FITFBG2 02.02.2023  Fitzgerald 33'44'57.00™S 119°13'58.00"E 7.9 248 122 655 OB o Very orange north of MP D Dry
FITFBG2  25.05.2023 Fitzgerald 33'34'57.00"5 119*13'58.00°E 8.15 L 1253 27 sfvL MEB
FITFBG3  30.11.2021 Fitzgerald 33'45'10.33"% 119*14'19.70"E 8.7 24 NA 5L LB o] B Brown 5P Stagnant pools
FITFBG3  31.03.2022 Fitzgerald 33'45'10.33"5 119°14'19.70°E 8.18 21.6 39.6 855 LB o G Green ‘
FITFBG3  07.07.2022 Fitzgerald 33'45'10.33"% 119°14'19.70"E 8.14 16 33 M MB (8]
FITFBG3  25.10.2022 Fitzgerald 33'45'10.33"5 119*14'19.70"E 8.9 22,6 454 <6 M LB a heavy rainall across sites during sampling week
FITFBG3 03.03.2023 Fitzgerald 33°45'10.23"5 119°14'19.70"E 2.04 24 96.6 <6 sp w/G/Bin O
FITFBG3  29.05.2023 Fitzgerald 33'45'10.33"5 119°14'19.70"E 8.26 14.8 123.4 <6 LOoB 5 o
FITFBG4  30.11.2021 Fitzgerald 33'39'54.00"5 119*15'37.00"E 8.7 23.7 NA SVL LE Le]
FITFBG4 31.03.2022  Fitzgerald 33'39'34.00°5 119*15'37.00°E 8 221 9.94 855 LOB o EC error?
FITFBG4 07.07.2022 Fitzgerald 33'49'34.0075 119"15'37 00"E 2.08 17.8 33.7 BL OB o
FITFBG4 25.10.2022  Fitzgerald 33'49'34.005 119*15'37.00"E 9.2 79 413 7 ML OB o heavy rainall across sites during sampling week
FITFBG4  03.02.2023 Fitzgerald 33'29'34.00°5 119*15'37.00°E 7.75 271 1316 155§ CB o]
FITFBG4 29.05.2023 Fitzgerald 33'40°34.00°5 1191537 O0°E 3.32. 171 107.6 2158 OB o
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APPENDIX 3: Bremer River 2021-2023 Raw Data

Site Code Date River System Lat Long pH Temp EC(mSfcm) NTU Flow Colour Shade Notes

BREFBG1 25.11.2021 Bremer 34°0'59.00"S 118°59'29.00"E 7.88 26 NA 27 WL DB o

BREFBG1 31.03.2022 Bremer 34°0'59.00"S 118°59'29.00"E 874 251 439 150 5 MB/O o

BREFBG1 |07.07.2022 Bremer 34°0'59.00"S 118°59'29.00"E 772 181 281 7 VL 0B o

BREFBG1 [27.10.2022 Bremer 34°0'59.00"s 118°59'29.00"E 3.34 195 33 13 VL DB (o] 60-100mL rainfall across these sites during week
BREFBG1 |02.02.2023 Bremer 34°0'59.00"S 118°59'29.00"E 89 26.2 452 19 5 ooB o

BREFBG1 19.05.2023 Bremer 34'0'59.00"S 118°59'29.00"E 8.1 19.7 57.2 12 E/fS DB o]

Bremer NVALID - WRONG 5

BREFBG2 31.03.2022 Bremer 34°12'520"S  119°08'12.1"E 8.46 232 27.8 135 DB o

BREFBGZ |07.08.2022 Bremer 34°12'520"S  119°08'12.1"E 7.99 195 159 6 VL MB o

BREFBG2 [27.10.2022 Bremer 34°12's20"s  119°08'12.1"E 3.38 229 143 <6 L DB o] 60-100mL rainfall across these sites during week

BREFBGZ |02.02.2023 Bremer 34°12'520"S  119°08'12.1"E 8.3 26.3 18.77 <6 VL DB o

BREFBG2 19.05.2023 Bremer 34°12'520"5 119°08'12.1"E 754 191 241 <6 L MOB o

BREFBG3 25.11.2021 Bremer 34°7'7.63"3 119°0'49.36"E 8.29 23.8 NA 7 VL MB o

BREFBG3 31.03.2022 Bremer 34'7'7.63"S 119°0'49.36"E 8.29 239 43.2 34 5 MB/G o

BREFBG3 |03.08.2022 Bremer 34°7'7.63"3 119°0'49.36"E 8.29 112 16.62 21 LM MB o

BREFBG3 (27.10.2022 Bremer 34*7'7.63"s 119°0'49.36"E 3.49 216 289 19 L MOB (o] 60-100mL rainfall across these sites during week

BREFBG3 |02.02.2023 Bremer 34°7'7.63"3 119°0'49.36"E 85 26 419 305 MOB o

BREFBG3 19.05.2023 Bremer 34°7'7.63"5 119°0'49.36"E 54 218 58.8 27 L MOB o]

BREFBG4 30.11.2021 Bremer 34°14'13.93"% 119°11'23.14"E 7.53 249 NA 8 WL DB 3

BREFBG4 |31.03.2022 Bremer 34°14'13.93"% 119°11'23.14"E 7.89 229 26.1 <5 5 MB 5

BREFBG4 03.08.2022 Bremer 34714'13.93"% 119°11'23.14"E 8.04 155 21 5 M MOB s

BREFBG4 [27.10.2022 Bremer 34°14'13.93" 1197112314 8.38 204 20 <6 H VDB 5 60-100mL rainfall across these sites during week

BREFBG4 |15.02.2023 Bremer 34°14'13.93"% 119°11'23.14"E 8.43 26.8 15.14 <6 5 VDB 5

BREFBG4 |29.05.2023 Bremer 34°14'13.93"% 119°11'23.14"E 8.28 151 245 215 VDB 3

BREFBGS 30.11.2021 Bremer 34°18'49.66"S 119°14'47.60"E 8.08 26.8 NA 7L VDB M

BREFBGS 31.03.2022 Bremer 34%18'49.66"5 119'14'47.60"E 774 227 18.28 75 MB Ll

BREFBGS5 |07.07.2022 Bremer 34°18'49.66"S 119°14'47.60"E 7.6 183 12.65 6 M LOB M

BREFBGS 27102022 Bremer 34°18'49 66"S 119°14'47 60"E 86 195 EC meter malf <6 VH DOB M 60-100mL rainfall across these sites during week

BREFBG5 |02.02.2023 Bremer 34°18'49.66"S 119°14'47.60"E 7.4 248 10.14 <6 5 ooB ]

BREFBGS 29.05.2023 Bremer 34°18'49.66"5 119°14'47.60"E 8.19 187 1893 125 VDB |M .I

Average " 4859 Code |- |Colour -|Code2 |~ |Flow |~ |Code3| - |Flow2|-|
25,5737 L Light v Very o Open

M Medium S still 5 slight
A Very L Low M Moderate
o] Dark M Mid F Full
(o] Orange H High
B Brown
G Green
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APPENDIX 4: Historical data provided by the FBG group. Gairdner River

Project UG Project Code Original Cade EV_sitecode ‘pow ) Sample_date #h " Ecims/em) : ‘rLow Colour | Comments
CURRENT SITE: GAIFBG1 fwoalzhed )
WRAE aai00z ano0z QAIDII_WRAE 6/11/1597 8.2 203 a1 e Trickle Fuppia/ enteromarpha?
WRAE GAIDDZ SAI002 GAIDDI_WRAE 13/11/1357 B3 175 35 10 Modarats
WRAE Gaiooz annoz GAIDOZ_WRAE 5/12/1597 87 235 81 10 Ztil
WRAE GAIDOZ GaIo0z GAI00I_WRAE 11/12/13%7 a7 25 &2 10
whaE a0z @m0z GAIDGZ_WRAE 24/01/2388 el 282 e 15
WRAE a0z GaI002 GAIDO2_WRAE 16/02/1398 83 282 15 Eright zreen/blusish flosting mats
waE Aoz @m0z @aIDa2_whaE 11/03/19%8 52 222 =0 Luss ficating algas bus vary smally
WRAE Gaioo2 @02 GAIDGI_WRAE 1/04/1598 25 263 150 Bubbly fioating sreen/brown slzae, el
whRaE aa00z @00z QAI022_WhRaE 22/04/1928 53 121 0
WRAE GAIDOZ G002 GAIDOZ_WRAE 14/08/1598 8.2 141 10 Some green algas on battom, some odour
WRAE aai00z ax00z QAI0OZ_WRAE 5/06/1396 841 132 10 Lot ofgreen slgas on battom, sctive snails
WRAE GAIDDZ SAI002 GAIDDI_WRAE 1/07/1998 B2 8.9 10 Frothy watar In poal
WRAE Gai0z ano0z GAIDDI_WRAE 30/07/1598 8.45 108 10 Water brown but clear, live znails have nat rezppeared
WRAE GAIDOZ BAID0Z GAIDDI_WRAE 20/08/1238 =18 123 20 Warar Brown, bit murky, large band of vegataticn
WRAE Gaiooz annoz GAIDOZ_WRAE 17/08/1598 557 17 18 Water very brawn, some green algae on rocks.
WRAE Gaiooz GaI002 GAID0IWRAE 7/10/1538 526 182 10 Siruall wratas snails
whaE Aoz @m0z GAIDaZ_wRAE 2271071888 .49 185 10 Snallz m and active. Lot of underwacar
WRAE a0z Gai002 GAIOOZ_WRAE 25/10/1598 a5 2138 15 Mats' i ime_ Lots of debris o surface
wnaE Gaiooz aan0z GaIDa2_WRAE 1/12/1238 .64 s 1 Floating mats of 2lgas an sdges, soms 563 rass Lots of floating Insscts cn surfaca.
WRAE GAIDo2 [ GAIDGZ_WRAE 29/12/1998 9.6 0 100 Fool stopoed flowing
WRAE GAIo0z cxi002 GAIDOZ_WRAE 28/03/1292 233 223 50 Algae on edges, water murky lots of dead snails, /2 inch rain (a8t night
WRAE GAIDDZ anoo2 GAIDDZ_WRAE 3/03/1599% 2839 286 40 ‘Water graen, brown and thick. Banis covered with dead snails. Viery smailly
WRAE aai00z axo0z QAI00Z_WRAE 29/03/1599 838 23 s0 Water thick, pellawish browr. Lots of desd snsils
WRAE GAIDDZ ‘EAI002 GAIDII_WRAE z5/04/1582 =.08 123 00 Warar yallcw, brown and Thick’- yallaw bubly scum on adgas. Vary smally
WRAE Gai0z anooz GAIDDI_WRAE 31/05/1593 827 143 20 Water now flowing. Alzze ezred. No smell
WRAE GAIDOZ BAI00Z GAIDDI_WRAE 20/06/1535 323 122 10 Claudy
WRAE Gaiooz awnoz GAIDOZ_WRAE 23j07/1882 221 128 1w Clean logking
WRAE GaI00z G002 GAIDIZ WRAE 15/08/1593 833 125 10 Lo strands ereen algae in flow channel
wnag Gaiooz aunoz GAIDIZ_WRAE 3josy1898 835 125 1 Medarass Grsan a1g=a grawing an batom ot pacl
WRAE GaI0z @AI002 GAIDGZ_WRAE 23/05/1599 8.45 7.6 10 Law Alzae on battom & surface. Se razs owing
WRAE GAIDDZ EAI002 GAIDOZ_WRAE 17/10/1588 8.47 175 10 Law Watar vary clear. Brawn graan algas, also sea grass
WRAE [T Gno02 GAIDGZ_WRAE 3171071899 8.66 7.4 10 Trickle Cnly just flowing lot of green alz=e on bettom & foating
78S GarFect 30/13/2021 853 267 5L 13/a
FBE GAIFBE1 31/03/2022 7596 pt-X-] E5.8 <5 s GB
ra aarFBaL 3/08/2022 732 113 55.1 6L 0
FBE GAIFBEL 25/10/2022 B.76 19.6 145 17 VL Vo3
URRENT SITE: GAIFBG2
Haal/az/as Gairdner River South Coast Highway NA 50 15/08/2001 166 411
Gairdner fiver South Comzt Highway NA s0 13j08/2001 228 2.7
Gairdner River South Const Hishway NA 50 5/12/2001 228
carFesz 28/13/2021 251 Na EEl e
GAIFEG2 31/03/2022 165 B5.6 <5 L i}
GAIFBSZ 7/o7 /2022 257 B DB
GAIFBE2 28/10/2002 820 228 4802 12m o
WRAE GAIMCD03 GAIMCDO3 GAIMCO0Z_WRAE gjos/1908 82 186 402 10 Low Claar flowing avar granica
WRAE GAIMCD03 GAMCD03 GAIMCD03_ WRAE 28/05/1598 85 187 213 10 Low Very clear, flow aver sand
WRAE GAIMCO03 GAIMCD03 GAIMCO03_WRAE 15/10/1998 EER 27.7 286 10 Law Lotz o larvaz, v zhsend
WRAE GAIMCD03 GAIMCD02 GAIMCO02 WRAE 10/09/1893 22 217 S1E 10 Law Invertebratas very clear, brownizh
ree carac: 21/02/2022 227 2 w cpe
FEG GAIFBGES 7/ 022 8.65 128 32 10 LM M
FEG GaIFBG3 7/07/2022 a81 268 364 17 M B
FEG GAIFBG3 25/11/2022 876 26.7 | NA B L /8
CURRENT SITE: GAIFBGA
WRAE GAI003 GaI003 GAIDD3_WRAE 6/13/1397 80 08 Ry ra ExX
WRAE GAID03 GAIDO3 GAIDI3_WRAE 20/11/1557 80 2 37 10 Trickle
WRAE GAID03 GAID03 GAIOD3_WRAE 11/12/1997 B2 262 26 Z il
WRAE GAIDDZ GAIDD3 GAIODZ_WRAE 2/02/1998 78 267 % w0 ZHil ‘Soupy logking ?
wRaE Gainoz Gainoz GAIDNI_WRAE 26/02/1808 78 251 1241 20 2l No obuious 3lgas or small
wRaz GAID03 GAID03 GAI0D3_WRAE 13/03/1556 77 335 123 w0 E
WRAE GaI003 GaID03 GAIDD3_WRAE 11/04/1598 73 133 1335 20 Z-nil
WRAE GAID03 @AID03 GAIO0I_WRAE 1/o5/1998 B2 16.4 296 10 Trickle Lotz of wrigglies
WRAE GAIDDZ GAIDDZ GAIDZ_WRAE 21/0g/1888 81 155 08 10 Trickl Claar/brawn - invartabrates
wRaE Gainoz Gai0z GAIDDI_WRAE 13/0/1802 72 102 27 200 Maderzte Fool quite full
WRAE GAID03 GAIDD3 GAIDDI_WRAE 14/07/1898 8.1 121 318 10 Trickle wrigglers, pool d2ep now
WRAE GaIDo3 GaID03 GAIOD3_WRAE 6/08/1998 757 17 aLs 10 Law Wetervery brawn but clear, smsll invertebrates
WRAE GAIDO3 GAIDD3 GAKOO3_WRAE 27/08/1958 7.87 15 2386 10 Trickie
WRAE [ Gainnz GAIODZ_WRAE 24/n8/1888 759 125 232 20 Zhil Watar vary Brawn, invartebrazas
WRAE GAINOS GAI003 GAIDDS_WRAE 21/10/1938 81 ws 64 ] il
WRAE GAIDO3 GAIDD3 GAIDI_WRAE 10/06/1593 837 138 96.3 20 Z-hil Water very low. Murky. Invertebeates
WRAE GAID03 GaIn03 GAIO03_WRAE 7/08{1999 7.89 83 382 10 Trickie Very clear invertebrates
WRAE GaIDoz GaIDD3 GAIODZ_WRAE 20/ng/1999 207 148 483 0 Law Fooi rizing
wRaE Gaioz caioz GAIDDZ_WRAE 25/08/1888 7.89 122 a5 10 Trickis
WRAE GAID03 GAID03 GAIDDI_WRAE 16/05/1999 7.55 128 50.6 0 o0
WRAE GAID03 GAIDD3 GAIODI_WRAE 3/10/1938 737 157 518 10 Trickle.
FEG aAIFaGs 25/11/2001 a.24 27.6 NA = u oje
FEG Garracs 31/03/2022 238 222 522 3 LE
FEG GaIFacs 3/08/2022 538 182 3 smM o8
FEG GAIFAGS 27/10/2022 8.95 19.1 716 &M LB
CURRENT $ITE: GAIFDS
AuzRivaz ALB10 GaIDL ALB1O_AR 1a/09/19%4  9.16 141 267 2.0
Auziivaz 810 GaoL ALB1O_2R sjoif1sss 281 223 282 25
Susivas AL810 GaD1 ALB1O_AR 3/0B/1355 778 155 324 11
AusRivas ALB10 GaInL ALB10_AR 9/12/1995  9.04 203 32.9 13
AuzAivaz ALB10 GAnL ALB10_AR 17/10/1997 8.8 181 258 55
v aLs1n s aLB10 BV 17/10/2005 7.2 15.48 281 14 low 5-10 Davils Craak crazzing 0. paal
L] GurasE 03.08.22 2 124 2 s uiE
FBE GaFees z7.10.22 8.83 0.4 386 < L LB
fie GAIFRGS 301121 7.67 27 NA = u LE

FEG GAIFBEE 31.03.22 218 228 78 =S VL oG



Department of Water and Environment 5 October 2023

APPENDIX 5: Historical data provided by the FBG group. Fitzgerald River

Project FBG Project Code Original Site Code EV Site Code DOW Site Code CDI Project Code Sample Date Ph Temperature EC{mS/cm) turbidity(NTU) FLOW(L/s) Colour

CURRENT SITE: FITFBG1

ein]] ALBO4 FITO4 ALBO4_CDI 4/05/2009 B.36 18.53 7
<ol ALBO4 FITO4 ALBO4_CDI 9/03/2009 B4 26.03 799 9 nil
<ol ALBO4 FITO4 ALBO4_CDI 12/01/2009 7.58 30.05 50.5 [} 1-2L/s low
<ol ALBO4 FITO4 ALBO4_CDI 10/11/2008 B.05 17.54 76.8 43 1-10 L/s low
<ol ALBO4 FITO4 ALBO4_CDI 9/09/2008 79 19.00 BE4 7 2-51/s low
ol ALBOS FITO4 ALBD4_CDI 2/07/2008 7.86 11.60 3 1-21/s low
ol ALBO4 FITO4 ALBO4_CDI 29/04/2008 8.17 17.15 -24% trickle
ein]] ALBO4 FITO4 ALBO4_CDI 16/04/2007 B.18 19.40 1308 15
<ol ALBO4 FITO4 ALBO4_CDI 3/11/2006 7.87 20.56 1136 o
<ol ALBO4 FITO4 ALBO4_CDI 16,03/2006 B.04 1973 56.8 9 3-8
<ol ALBO4 FITO4 ALBO4_CDI 16,03/2006 B.04 1973 56.8 9 3-8
ol ALBOS FITO4 ALBO4_CDI 27/05/2005 87 12.60 36.8 442
Ccol ALBO4 FITO4 ALBD4_CDI 27/05/2005 87 12.60 36.8 442
FBG FITFBG1 30.11.2021 B.09 244 NA 40 WL LB
FBG FITFBG1 51.03.2022 B2 184 103.3 14 3 MB
FBG FITFBG1 29.07.2022 B.16 197 36 9 ML LOB
FBG FITFBG1 25.10.2022 B.55 219 59.6 17 L B
CURRENT SITE: FITFBZ
DOwW | NA 35 .I MNA 35 ALBOS_DOW 13/09/2001 223 59 Low
AusRivas ALBOS ALBOS_AR 7/12/1995 6.18 205 162.3 110
AusRivas ALBOS ALBO5_AR 8/08/1995 6.53 126 62.3 30
AusRivas ALBOS ALBOS_AR 13/09/1994 B.08 15.7 1141 0.8
FBG FITFBG2 50.11.2021 B.28 2432 NA 35 L LB
FBG FITFBG2 51.03.2022 B.31 0.2 523 36 3 MB
FBG FITFBG2 29.07.2022 B.33 1B.6 227 11 M MB
FBG FITFBG2 25.10.2022 85 217 555 19 L B
CURRENT SITE: FITFBG3
AusRivas ALB12 ALB12_AR 16/10/1997 717 157 334 B85
AusRivas ALB12 ALB12_AR 7/12/1995 B.27 154 56.5 26
AusRivas ALB12 ALB12_AR 7/08/1995 770 131 45.6 15
AusRivas ALB12 ALB12_AR 7/01/1995 B.65 2432 335 05
FBG FITFBG3 50.11.2021 87 24 NA 5 L LB
FBG FITFBG3 31.03.2022 8.18 216 396 85 5 LB
FBG FITFBG3 07.07.2022 B.14 16 33 9 M MB
FBG FITFBG3 25.10.2022 8.9 2 45.4 <G LB LB
CURRENT SITE: FITFBG4
oow NA 31 MNA 31 NA 31 DOW 27/09/2004 126 33.8 cl0ls
FBG FITFEG4 50.11.2021 87 23.7 NA 5 VL LB
FBG FITFEG4 51.03.2022 B 221 9.54 B85 3 LOB
FBG FITFBG4 07.07.2022 B8.08 178 337 8 L 0B

FBG FITFBG4 25.10.2022 92 79 413 7 ML 0B
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APPENDIX 6: Historical data provided by the FBG group. Bremer River

Project FBG Project Code Original_code EV_sitecode DOW_sitecode  Site_Project_code  Site_no  Sample_date Ph Temperature  EC{mSfcm)  Colour(TCU)  FLOWI(L/s)
CURRENT SITE: BREFBG1
EV ALB11 BREOS ALB11_EV EV_BREOS  4/09/2007 | 7.57 13.75 457 trickle< 1
EV ALB11 BREOS ALB11_EV EV_BREOS 23/05/2006  7.46 139 31 nil
AusRivas ALB11 BREOS ALB11_AR ALB11  14/09/1394  BSE 188 26.4
AusRivas ALB11 BREOS ALB11_AR ALB11 | 5/01/1995 7.49 52 549
AusRivas ALB11 BREOS ALB11_AR ALB11  10/08/1395 579 128 105 63
AusRivas ALB11 BREOS ALB11_AR ALB11 | 8/12/1995 779 249 33.9
AusRivas ALB11 BREOS ALB11_AR ALB11  17/10/1397 753 16.2 36.7 83
FBG BREFBG1 25/11/2021 = 788 26 NA DB VL
FBG BREFBG1 31/03/2022  B74 5.1 489 MB/O s
FBG BREFBG1 7f07/2022 | 772 181 221 0B VL
FBG BREFBG1 77/10/2022 B34 195 33 DB VL
CURRENT SITE: BREFBG2
EV BREO2 BRED2 BREO2_EV 24/05/2006 | 7.54 13 111 low
EV BREO2 BRED2 BREO2_EV 4/09/2007 dry dry dry dry
FBG BREFBG2 25/11/2021 NA NA [ ma | NA NA
FBG BREFBG2 31/03/2022 B4 1332 178 DB 5
FBG BREFBG2 7/07/2022 | 799 195 15.9 MB VL
FBG BREFBG2 27/10/2022  B38 238 143 DB L
CURRENT SITE: BREFBG3
DOW NAS NAS NA5_DOW 20/08/2005 73 138 B4 clolfs
FBG BREFBG3 25/11/2021 = B.29 NA ME VL
FBG BREFBG3 31/03/2022 829 432 MB/G 5
FBG BREFBG3 7/07/2022 | 829 16.62 ME LM
FBG BREFBG3 27/10/2022  B49 289 MOB L
CURRENT SITE: BREFBG4
DOW BREDO7.1R BREOD7.1R BRE0D7.1R_DOW 5/08/2006 14 98 50- 100 Lfs
FBG BREFBGA4 25/11/2021 | 7.53 249 NA DB VL
FBG BREFBGA4 31/03/2022  7.89 29 26.1 MB s
FBG BREFBGA4 7/07/2022 | B.O4 15.5 21 MOB M
FBG BREFBGA4 27/10/2022  B38 04 20 VDB H
CURRENT SITE: BREFBGS
DOW BREDD1R BREOD1R BREOD1R_DOW 6/08/2006 111 10.1 50 - 100 Lfs
FBG BREFBGS 25/11/2021 = BOB 268 NA VDB L
FBG BREFBGS 31/03/2022 774 27 18.28 MB s
FBG BREFBGS 7/07/2022 76 183 12.65 LOB M
FBG BREFBGS 27/10/2022 86 195  [etermaliung  DOB VH

FBG BREFBGS
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APPENDIX 7: Historical data provided by the FBG group. Site Location

Site Code
GAIFBG1
GAIFBGZ2
GAIFBG3
GAIFBG4A
GAIFBGS
FITFBEG1
FITFBG2
FITFBG3
FITFBG4
FITFBGS
BREFBGL
BREFBG2
BREFBG3
BREFBG4
BREFBGS

APPENDIX 8: Additional Historical Data collected by DWER

Original Code

GAIOO2
NA4Z
GAIMCO003
GAIDO3
GAIOL
ALBO4

MA 35/ALB0A

ALB12
MA31
MA3Z2
BREOS
BREOZ
MNAS
BREOOT
BEREDO1

HISTORICAL DATA
All three of the sampled rivers; Wellstead, Gairdner and Fitzgerald have undergone some type of sampling in the past. Some of this data dates to
the late 1990’s and is accessible on the Departments ‘Water Information Reporting’ System. Some of these historical sample site locations are
within close proximity to the 2021-2023 Fitzgerald Biosphere Group sampling sites. However, the water information reporting system whilst
accessible, does not provide any sampling plan or methodology which makes it challenging to use this data as a direct comparison. However, it may
be useful to provide further insight and get a broad understanding of the rivers water quality from the past. It should, however, be noted that the
historical data has come from differing projects and time periods therefore the consistency between methodology in each project is also unknown.
The projects and sample information of historical data has been listed in the table below and is organised to match that of the Fitzgerald Biosphere

Group sample sites. A colour coded map has also been provided to locate each of these sites.

River
Gairdner
Gairdner
Gairdner
Gairdner
Gairdner
Fiztgerald
Fiztgerald
Fiztgerald
Fiztgerald
Fiztgerald
Bremer
Bremer
Bremer
Bremer
Bremer

Easting
677180
682482
B6E9037
690376
JOBTVE.59
707171
J09236
717046.46
721390
726876
683879.08
696838
705847
JOT7971
712154

Northing
6251333
6244961
6237569
6226278
6211281.63
6263243
6254407
6245711.35
6238731
6233034
6234238.77
6212057
6203004
6200187
6198055

Description of location

Rabbit Proof Fence Rd in Nature Reserve
Mear carner of lerramungup and Woolshed Rd
SCHWY bridge

Along track that comes off Monkey Rock Rd
Mear caorner of Murray and Devil's Creek Rd
Morth of Middamidjup Rd

SCHWY bridge

Granite rocks. Just off edge of bush.

Track crossing below Roes Pool
Carlawilip Rd

Corner Devil's Creek and Maringarup 5th
Morth of Doubtful Island Rd

South of Doubtful Island Rd

Date

Water Information Reporting URL: https://wir.water.wa.gov.au/Pages/Water-Information-Reporting.aspx
When using the above link to look at old data sources, the table below provides the WIN sites to use in the search box.
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Tributary river WIN site Up or down Distance
River FBG code Project Year WIN Site ID Y stream of tributary WIN site location between FBG Other comments
systems . .
river system and WIN site
BREFBG1 WALBRESNAP 2011 6021557 D°W"Str:i:? ciee 190m
BREFBG2 FARHWH 2008 6021631 Upstream of FBG site 1135m
ST BREFBG2 WALBRESNAP 2011 6021546 D°W"Str;:g' of FBG 50m
BREFBGA4 FARHWH 2008 6021597 Upstream of FBG site 1845m
BREFBG4 WALBRESNAP 2011 6021536 Upstream of FBG site 2585m
FITFBG1 FARHWH 2008 6021620 Jacob’s creek Ups"if;iambs Upstream of FBG site 9300m CloseStsR'eStor'cal
Fitzgerald river FITFBG2 SORC6 1997-1999 6021224 Uil e Gl | i Mgt RSN CR:S 2500m
Jacob creek site
FITFBG3 ESDC 2004 602002 Tooartup Creek UpStrei:zl:anrt”p Upstream of FBG site 4750m C'osesmst"”ca'
Pingaul Gully, .
. Downstream Pingamul
GAIFBG1 SORC6 1997-1999 6021225 SIS IS o Downstream of FBG 140m
brook, Wilgerup site
other three
Creek
GAIFBG2 SORC6 1997-1999 6021235 e G| TSR BHICRRE | PO G 450m too far
Creek site
GAIFBG3 FARHWH 2008 6021604 Southwest Bay downstream Downstream of FBG 4770m Closest FARWH site
. . Gully Southwest Bay Gully site
Gairdner River -
Close to FARWH site
GAIFBG3 SORC6 1998-1999 6021234 4770m which can be used
as comparison
GAIFBG3 SORCE 1998-1999 6021396 Southwest Bay downstream DownstrE{am of FBG 720m
Gully Southwest Bay Gully site
GAIFBG4 SORC6 1997-1999 6021227 together together together
GAIFBG5 FARHWH 2008 6021603 DIS R CHF( 6 1130m

site
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Appendix 8 Figure 1: Map showing historical sites colour coded in circles and the FBG sites marked in diamonds. Site one for the FBG sites are upstream. This map correlates to
information provided in Table.
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Appendix 9:

Temp EC (mS/cm) pH
date BREFBG1 | BREFBGZ | BREFBG3 | BREFBG4 | BREFBGS date BREFBG1 | BREFBG2 | BREFBG3 |BREFBG4 | BREFBGS date BREFBG1 | BREFBG2 | BREFBG3 | BREFBG4 |BREFBGS
14/09/1994 14/09/1994| 26.4 14/09/1994| 856
5/01/1995 5/01/1995| 54.9 5/01/1995| 7.49
10/08/1995 10/08/1995 10.5 10/08/1995|  5.79
8/12/1995 8/12/1095 33.9 8/12/1995|  7.79
17/10/1997 17/10/1997| 36.7 17/10/1997| 7.53
23/05/2006 23/05/2006| 31 23/05/2006|  7.46
24/05/2006 13  24/05/2006 11.1 24/05/2006 7.54
5/08/2006 5/08/2006 5/08/2006
6/08/2006 6/08/2006 6/08/2006
4/039/2007 4/09/2007| 45.7 4/09/2007 7.57
25.11.21 25.11.21 25.11.71 7.88
30.11.21 30.11.21 30.11.21
31.03.22 251  232| 31.03.22 489 27.8 31.03.22 8.74 8.46|
07.07.22 18.1 19.5 07.07.22 281 15.9 07.07.22 7.72 7.99
03.08.22 03.08.22 02.08.22 i
27.10.22 19.5 22.9 27.10.22 33 14.3 27.10.22 8.34 8.38(
02.02.23 26.2| 26.3| 02:02.23 452| 1877 02.02.23 8.9 8.3|
15.02.2023 15.02.2023 15.02.2023
119.05.2023 19.7, 19.1| 19.05.2023 57.2 241 20.04.2023
129.05.2023 29.05.2023
I

Appendix 9: Raw data used to form the Bremer River Guidelines



Department of Water and Environment

5 October 2023

Appendix 10:
pH Temp EC NTU

date FITFBGL |FITFBG2 |FITFBG3 |FITFBGA |date FITFBG1 |FITFBG2  |FITFBG3 |FITFBGA |date FITFBG1 [FITFBG2  |FITFBG3 |FITFBGA  |date FITFBG1 |FITFBG2 _ |FITFBG2 _ |FITFBG4
13/09/1994 8.08 13/09/1994 15.7 13/09/1994 1141 13/09/1994 0.8
7/01/1995 7/01/1995 7/01/1995 7/01/1995

7/08/1995 7/08/1995 7/08/1995 7/08/1995

£/08/1995 6.53 8/08/1995 126 8/08/1995 623 8/08/1995 2.0
17/12/1995 6.18 17/12/1995 205 194 17/12/1995 1623 17/12/1995 11.0 26
15/10/1997 15/10/1997 15/10/1997 15/10/1997 85
13/09/2001 13/09/2001 223 13/09/2001 59 13/09/2001

27/09/2004 27/09/2004 [EEE| 27/09/2004 [IEEE 27/09/2004

27/05/2005 87 27/05/2005| 12.60 27/05/2005| 36.8 27/05/2005| 44.2

16/03/2006| 8.04 16/03/2006| 19.73 16/03/2006| 56.8 16/03/2006| 9

3/11/2006| 7.87 3/11/2006| 20.36 3/11/2006| 113.6 3/11/2006| O

16/04/2007| 8.18 16/04/2007| 19.40 16/04/2007| 130.8 16/04/2007| 15

29/04/2008| 817 29/04/2008| 17.15 29/04/2008 29/04/2008

2/07/2008| 7.86 2/07/2008| 11.60 2/07/2008 2/07/2008| 3

9/09/2008| 7.9 9/09/2008| 19.00 9/09/2008| 884 9/09/2008| 7

10/11/2008| 8.05 10/11/2008| 17.54 10/11/2008| 76.8 10/11/2008| 43

21/01/2009| 7.58 21/01/2008| 30.05 21/01/2009| 505 21/01/2009| ©

©/03/2009| 8.4 9/03/2009| 26.03 9/03/2009| 79.9 9/03/2009| 9

4/05/2009| 836 4/05/2009| 18.53 4/05/2009 4/05/2009| 7

30.11.2021 803| 828 24.4 242 30.11.2021 30.11.2021 40 35
31.03.2022 82| 831 184 20.2 31.032022 | 1033 523/ “31.03.2022 14 36
07.07.2022 07.07.2022 07.07.2022

29.07.2022 816 833 29.07.2022 197 186 29.07.2022 36 227 29.07.2022 9 11
25.10.2022 8.55 85 25.10.2022 219 217 25.10.2022 59.6 55.5) 25.10.2022 17 19|
02.02.2023 7.8 7.9 222 248 02.02.2023 | 1046 122 02.02.2023 30 65
03.02.2023 03.02.2023 03.02.2023

03.03.2023 03.03.2023 96.6 03.03.2023 3
29.05.2023 803 815 29.05.2023 129 12.9 29052022 | 1208 125.3] 29/05/2023 3 27|

Appendix 10: Raw data used to form the Fitzgerald River Guidelines
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Appendix 11:

EC (m&/cm, Temp | [ pH

date GAIFBGS | GAIFBGE | GAIFBGES date GAIFBGL | GAIFBG2 cate GAIFBG2 | GAIFBGS | GAIFBGA | GAIFBGS
14/05/1898 14/09/1994) @8

5/01/2995 5/01/1995

‘8/08/1995 9/08/1595

‘91241985 9/12/1995]

17/1041097 17/10/1997

5/11/1997) 41 5/11/1997

13/11/1997( 85 i3f11/1997 B3

20/11/1997 20/11/1997

5/12/1097| 61 5/12/1957

11/12/1997( B2 11/12/1997 :

24/01/1998| 79 24/01/1908( =

16/02/1908| 83 ! 16/02/1098 B

26/02/1998 | 26/02/1998
. 1yjos/100a| G4 | 1y/o3/1seall 82

gjosfioeal 19/03/1958

1fod/1o98| 97 ‘ 1/04/1993| 5
| 1tmsrioss| 11/04/1898)

28/04/1998( 35.1 ‘ 24/04/1998( B3

1/05/1998) | 1/05/1998|

8/05/1008| | B/05/1098)

1405/1998 56 | 14/05/1008(  #32

21/05/1998) | 21/05/1998|

28/05/1998| | 28/05/1994)

s/os/1098| 701 10 ‘ s/o6/1908| AL

11/06/1898 | 11/06/1008|

1071008551 18| 16| yorfases| &3
. 1a/07/1008) 14/07/1908 | 14/07/1998|

so/o7/1098| 458 soforisss| 18 | s0/07/1998] 845

f08/1008| F/DB/1908 | |

20/0s/1998| 313 2o/08/1998| 200 | 20/08/1008( @18

‘27/08/1998 27/08/1208| 27/08/1998

17/09/1998| 342 17/09/1998) 15 17/09/1998(  BST

24/09/1098 24/03/1908 ) 24/09/1998|

7fa0/1998| 71071998 10, T0/1998)  B6

15/10/1008| 15/10/1528 15/10/1998|

21/10/1998) 2A/10/1988) 21j10/1998)

22/10/1998] 23/10f19%8) 10 22/10/1998| g

29/10/1994) 28/10/1958 29/10/1598|
| /121998 1f12/155E| 1/12/1998| i

28/12/1898 29/13/1998] 29/12/1998| 3

RO 26/01/1999) 29/01/1955 :

3/03/190d| 3/05/1993| 5/05/1993]

28/03/1999 28/03/1993 29/013/1999) :

20/04/1998| 29/04/1993| 29/04/1993| e

51/05/1999 31/05/1999 51/05/1999 :

10/06/1990 10061939 tojos/io0al

20/05{1999| 20/06,/1994| 20/06/1993(  B.23

23/07/199a 23/07/1999 23/07/1999| B2

7/08/100a] 7/0a/15a3) 7/08/1993|

15/08/1999( 15/08,/1993| 15/08/1909( B39

20/08/1809 207081993 20/08/1553

25/08/1999) 25/08/1993) 25/o8/1999|

3/08/1999) 5/0a/1833) 19 :

10/09/1999 10/09/1999 10409
16/09/1998| 16/09/1993| f =

23/09/1999 23/09/1993| 10 ! i

5/10/1999] 9/10/1933 - g/10

17/10/1999] 17/10/1999| 10 :

31/10/1999] 51/10/1993] 10 5 :

15/08/2001 15/08/2001 /082001

13/09/2001 13/09/2001 :

5/12/2001] 5/12/2001) 200

17/10/2006| 17/10/2006] ;

25/11/2021 25/11/2021 0,

3p/11/2021 50/11/2021 TiEF;

31/03/3022 31/03/2022 ; 796 e

7forj2022 7/07/2023) i 5

3/08/2022 3/08/2022| /202 B:
25/10/2022 25/10/2022 Y2022 876 - 3
27/10/2022 27/10/2022| 7/10/2022 :

2/02/2003] | 2f02/2023| S . 2 “88

2/02/2023| 3/uz/2023]

19/05/2023 19/05/2023] 520

29/05/2025 zgfo5/z023) 23

Appendix 11: Raw data used to form the Gairdner River Guidelines
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