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Executive Summary

This is the water monitoring report for the construction phase of the Wells Crossing to Glenugie project
(WC2G), which is within Sections 1 and 2 of the Woolgoolga to Ballina (W2B) Pacific Highway
upgrade. The reporting period for this report is 1 November 2019 to 28 February 2021. The monitoring
undertaken during the reporting period includes surface water quality, groundwater quality and
groundwater levels.

The water quality monitoring program is described in the Pacific Highway Upgrade — Woolgoolga to
Glenugie: Water Quality Monitoring Program (WQMP) (dated 27 September 2019, GeoLINK ref: 2134-
1121). The purpose of the WQMP is to monitor the construction and operation impacts of the highway
upgrade on surface water bodies and groundwater resources and provide input to the environmental
management of the project.

In this report, a ‘result of interest’ is a result that exceeds relevant criteria and has been identified as
being potentially influenced by project activities.

The WQMP proposes that water quality monitoring results be assessed by comparing sampling results
to the corresponding 80t percentile (P80) figure and/or 20 percentile (P20) figure (as relevant) from
the baseline data. Baseline data comprises the original baseline data set (collected during the pre-
construction phase) which is progressively supplemented with the data collected from upstream
monitoring sites during the construction and operational phases of the project. This process provides a
more robust set of baseline P80/P20 data over the course of the project.

The P80 is applicable to parameters where high values are potentially an issue (e.g., turbidity), while
the P20 is applicable to parameters where low values are potentially an issue (e.g., dissolved oxygen),
and both figures are relevant for parameters where either a high value or a low value are potentially an
issue (e.g., pH).

For surface water monitoring, where a downstream result is greater than the P80 baseline value (or is
less than the P20 baseline value, where relevant) then further comparison with the upstream result
collected at the same time is undertaken to determine whether the result is of interest. During the
reporting period, results of interest were identified at both sites. A review was undertaken of the
environmental incidents that occurred during the reporting period and have the potential to impact
water quality. During the reporting period, there were no environmental incidents associated with the
project that had the potential to impact water quality.

For groundwater quality monitoring, bores have been classified as either ‘up-gradient’ or ‘down-
gradient’. For a pair of bores, the down-gradient bore is the one that typically has the lower
groundwater level, indicating that the direction of groundwater flow is from the up-gradient bore to the
down-gradient bore. Where the down-gradient result is greater than the P80 value (or is less than the
P20 value, where relevant), it is considered to be a result of interest. During the reporting period,
results of interest were identified at the single down-gradient site.

For groundwater level monitoring, the construction phase groundwater level data has been assessed
by comparing the difference in groundwater levels between a pair of bores to the P80 of the difference
in groundwater levels between the same pairs of bores during the pre-construction monitoring period.
During the reporting period, results of interest were identified at one of the two sites.
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The project responds to the water monitoring results as follows:

1. The water monitoring data is reviewed, with particular focus on the results of interest that have
been identified.

2. The results assist with setting the focus for the project’s environmental management inspections.

3. During these inspections, environmental controls are checked and reviewed for adequacy, and
any required actions (e.g., maintenance, replacement, and upgrade) are identified.

4. The aforementioned actions are tracked and implemented.

The surface water quality results of interest have been adequately closed out as part of the regular
environmental inspections and meetings that occurred during the reporting period.

With regard to the groundwater quality results of interest, road construction activities in the vicinity of
the monitoring locations have been reviewed with regard to the noted results. No construction
activities were identified that have the potential to influence the results.

With regard to the groundwater level results of interest, the nature and extent of works associated with
the relevant highway cuttings have been reviewed and it has been determined that it is unlikely that
the cuttings have influenced the noted results.

On the basis of the above, no further action is recommended with respect to the surface water quality,
groundwater quality and groundwater level monitoring results.

It is recommended that the monitoring program continue in accordance with the WQMP for the
operational phase of the WC2G project.
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1. Introduction

1.1 Background

This is the water monitoring report for the construction phase of the Wells Crossing to Glenugie project
(WC2G), which is within Sections 1 and 2 of the Woolgoolga to Ballina (W2B) Pacific Highway
upgrade. The reporting period for this report is 1 November 2019 to 28 February 2021.

Water monitoring reports are typically prepared on an annual basis. However, given that the duration
of the construction phase of the WC2G project was sixteen months, TINSW discussed and agreed
with the Environmental Representative that it was appropriate to prepare a single water monitoring
report covering the construction phase.

Construction recommenced within the WC2G section of the W2B upgrade in November 2019.
Therefore, surface water and groundwater monitoring sites within this section (i.e., SW10, SW11,
GWB28 to GWB31) were not monitored as part of the broader Sections 1 and 2 operational phase
monitoring. Monitoring of these sites was undertaken as part of the WC2G construction phase and is
included within this report.

1.2 Overview of Monitoring Program

The water quality monitoring program is described in the Pacific Highway Upgrade — Woolgoolga to
Glenugie: Water Quality Monitoring Program (WQMP) (dated 27 September 2019, GeoLINK ref: 2134-
1121).

1.2.1  Objectives

The purpose of the WQMP is to monitor and manage the construction and operation impacts of the
highway upgrade on surface water bodies and groundwater resources.

The key surface water quality objective of the broader W2B project is to protect downstream
environments from the potential impacts of surface runoff during the construction and operational
phases of the project (RMS, Aurecon, SKM, 2012a). Similarly, the key groundwater objective of the
W?2B project is to protect environmental receivers of groundwater flows and groundwater users from
the potential impacts on groundwater levels and quality during the construction and operational
phases of the project (RMS, Aurecon, SKM, 2012b).

The outcomes of the WQMP will assist with achieving water quality and hydrology related
management objectives for the WC2G project including:

= Mitigating impacts to surface water quality in order to protect aquatic ecology and ecosystem
characteristics in adjacent catchments.

= Mitigating impacts to groundwater hydrology in order to protect licensed bores and dams, water
bodies and groundwater dependant ecosystems.
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2. Monitoring Methodology

2.1 Surface Water Quality

2.1.1 Monitoring Locations

The surface water monitoring locations for the broader Woolgoolga to Glenugie (W2G) project are
described in Section 2.1 and Appendix C of the WQMP. Surface water monitoring locations SW10 and
SW11 are the only sites located within the WC2G section and therefore covered by this report. These
monitoring locations are shown in Appendix G of this report.

2.1.2 Sampling Regime and Parameters

As per Section 4.2.1 of the WQMP, the required frequency of sampling and the sampling parameters
for the construction phase were as follows:

= Two wet event sampling rounds per month:

- Assess Type A parameters every round (refer to Table 2.1); and
- Assess Type B parameters every second round (refer to Table 2.1).

= One dry event sampling round per month:

- Assess Type A parameters every month; and
- Assess Type B parameters every second month.

Table 2.1  Surface Water Sampling Parameters

‘Parameter  TypeAParameters  TypeB Parameters
PH X
Temperature
Electrical Conductivity (EC)
Dissolved Oxygen (DO)
Turbidity
Total Suspended Solids (TSS)
Total Oils and Grease
Total Phosphorous, Total Nitrogen
Phosphate, Ammonia, Nitrate, Nitrite X
Total Recoverable Hydrocarbons (TRH) * X
* Note: TRH is to be included as a Type A parameter if oil / grease is visible at sampling location

X X X | X | X X|X|X

Wet events are defined as 10 mm or more of rain within 24 hours. Wet event sampling was
undertaken within 24 hours of the rain event. In some months, two rounds of wet event sampling were
not undertaken due to the rainfall trigger not being exceeded.

Surface water monitoring was undertaken by the construction contractor. The monitoring undertaken
during the reporting period complied with the above requirements, except that some parameters were
not monitored at some sites during the reporting period.
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A summary is provided below

= TSS was not analysed at SW10US or SW11US during wet event monitoring in March 2020.
= Total oil and grease was not analysed at any site during the reporting period.
= TN was not analysed at SW10DS or SW11DS during wet event monitoring in November 2019.

The following changes had previously been agreed by the Environmental Review Group (ERG) and
approved by the Environmental Representative:

= TRH was discontinued as a routine sampling parameter in April 2016. A visual check for
oils/grease was undertaken and TRH monitoring was undertaken if required.

= Analysis of nutrients was discontinued in October 2016.

Surface water quality monitoring could not be undertaken at some sites on some occasions because
there was insufficient water. Field notes are included in Appendix B.

2.1.3 Sample and Data Collection

The collection of in-situ water quality data and the collection of water samples for laboratory analysis
were undertaken in accordance with the methodology described in Sections 5.1 and 5.2 of the WQMP.

2.2 Groundwater Quality

2.2.1 Monitoring Locations

The groundwater quality monitoring locations for the broader W2G project are described in Section 2.2
and Appendix C of the WQMP. Groundwater quality monitoring locations GWB30 and GWB31 are the
only sites located within the WC2G section and therefore covered by this report. These monitoring
locations are shown in Appendix G of this report.

2.2.2 Sampling Regime and Parameters

As per Section 4.3.2.1 of the WQMP, the required frequency of sampling for the construction phase is
quarterly, and the sampling parameters are as per Table 2.2.

Table 2.2  Groundwater Quality Sampling Parameters

Physical and pH X
Chemical Temperature X
Properties Electrical Conductivity (EC) X

Dissolved Oxygen (DO) X

Turbidity X

Total Dissolved Solids (TDS) X
Hydrocarbons Total Recoverable Hydrocarbons (TRH) X
Nutrients Total Phosphorous, Total Nitrogen X
Major Cations Sodium (Na+), Potassium (K+), Calcium X

(Ca2+), Magnesium (Mg2+)
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Major Anions Chloride (ClI-), Sulfate (SO42-), Bicarbonate X
(HCO3-)

Heavy Metals Aluminium, Cadmium, Copper, Lead, Zinc X

(Dissolved)

The monitoring undertaken during the reporting period complied with the above requirements.
Groundwater quality monitoring could not be undertaken at some bores on some occasions because
there was insufficient water in the bore. Field notes are provided in Appendix D.

2.2.3 Sample and Data Collection

The collection of in-situ water quality data and the collection of water samples for laboratory analysis
were undertaken in accordance with the methodology described in Sections 5.1 and 5.3 of the WQMP.
A passive sampling approach was used to collect groundwater samples.

2.3 Groundwater Levels

2.3.1 Monitoring Locations

The groundwater level monitoring locations for the broader W2G project are described in Section 2.2
and Appendix C of the WQMP. Groundwater level monitoring locations GWB28 to GWB31 are the
only sites located within the WC2G section and therefore covered by this report. These monitoring
locations are shown in Appendix G of this report.

2.3.2 Sampling Regime

As per Section 4.3.1.1 of the WQMP, the required frequency of monitoring for the construction phase
is for the automatic water level recorders to be downloaded quarterly, with physical measurement of
the depth to standing water level taken at the same time.

The monitoring undertaken during the reporting period complied with the above requirements.

2.3.3 Sample and Data Collection

The collection of groundwater level data was undertaken in accordance with the methodology
described in Sections 5.1 and 5.3 of the WQMP.
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3. Results

3.1 Climatic Conditions

The climatic conditions recorded at the Bureau of Meteorology (BoM) Grafton Airport weather station
provide an indication of the conditions experienced at the project site during the reporting period.
Figure 3.1 presents monthly rainfall totals for the reporting period compared to long-term averages
(data sourced from BoM website). From July 2020 to November 2020 there were gaps in the BoM
data at Grafton Airport, so data and averages from the Grafton South weather station have been
substituted for this period. Total rainfall for the reporting period was 1,830 mm, which is higher than
the long-term average rainfall of 1,538 mm.

Rainfall was significantly higher than the long-term monthly averages for January, February, and
December 2020, as well as February 2021. In July 2020, rainfall was slightly above average, with
lower-than-average rainfall recorded during all other months in the reporting period.
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Figure 3.1 Grafton Monthly Rainfall over the Reporting Period Versus Long-Term Average
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3.2 Data Analysis Approach

3.2.1 Surface Water Quality

The WQMP proposes that surface water quality monitoring results be assessed by comparing
sampling results to the corresponding 80" percentile (P80) figure and/or 20" percentile (P20) figure
(as relevant) from the baseline data (which is the pre-construction baseline data that is progressively
supplemented with the construction and operational phase data as discussed below).

The P80 is applicable to parameters where high values are potentially an issue (e.g., turbidity), while
the P20 is applicable to parameters where low values are potentially an issue (e.g., dissolved oxygen),
and both figures are relevant for parameters where either a high value or a low value are potentially an
issue (e.g., pH).

Where a downstream result is greater than the P80 value (or is less than the P20 value, where
relevant) a further comparison with the upstream result collected at the same time is undertaken.
Where the downstream result is then also greater than (or less than, where relevant) the
corresponding upstream result, it is considered to be a ‘result of interest’. That is, the result has
potentially been influenced by project activities and further investigation is undertaken.

The original baseline data set is the pre-construction data collected between May 2013 and April
2014. As per Section 7.1.2 of the WQMP, the baseline data is progressively supplemented with the
data collected from upstream monitoring sites during the construction and operational phases of the
project. The upstream monitoring sites represent sites not impacted by the highway upgrade and
therefore reflect ‘baseline’ data. This process provides a more robust set of baseline P80/P20 data
over the course of the monitoring program.

3.2.2 Groundwater Quality

The WQMP proposes that groundwater quality monitoring results be assessed using comparisons to
the P80 and P20 values from the baseline data, similar to the surface water quality approach
described above.

The baseline data set is the pre-construction data collected between November 2013 and April 2014.
For one of the two sites, three rounds of pre-construction data were collected during this six-month
period. At the remaining site, one round of data was collected. This was due to insufficient water in the
piezometers at the time of sampling.

Three sets of data (or less) collected over a six-month period are unlikely to capture the full range of
natural variability of each parameter at each site. Therefore, an alternative approach has been
adopted. Each bore has been classified as either ‘up-gradient’ or ‘down-gradient’. For a pair of bores,
the down-gradient bore is the one that typically has the lower groundwater level, indicating that the
direction of groundwater flow is from the up-gradient bore to the down-gradient bore. P80 values (and
P20 values, where relevant) have been calculated using any available pre-construction data, as well
as the construction and operational phase data for the up-gradient bore. These P80 and P20 values
are then used to assess the groundwater quality results for the corresponding down-gradient bore.

Where the down-gradient result is greater than the P80 value (or is less than the P20 value, where
relevant), it is considered to be a result of interest. That is, the result has potentially been influenced
by project activities and further investigation is undertaken.
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3.2.3 Groundwater Levels

The WQMP proposes that the groundwater level data be assessed by comparing the difference in
groundwater levels between a pair of bores to the P80 of the difference in groundwater levels between
the same pair of bores during the pre-construction monitoring period. This has been implemented in
the following manner:

= The difference in the groundwater levels between a pair of bores is calculated at each time
interval for the pre-construction monitoring period.

= The 80th percentile (P80) of these groundwater level differences is calculated to determine the
baseline P80.

= During the construction and operational phases, the difference in the groundwater levels between
a pair of bores is calculated at each time interval.

= If the difference in the groundwater levels exceeds the baseline P80, it is considered to be a
result of interest. That is, the result has potentially been influenced by project activities and further
investigation is undertaken.

It is noted that the groundwater levels could be impacted by other ‘natural’ factors, such as climatic
conditions that are different to those experienced during the baseline period.

3.3 Surface Water Quality

A compilation of the results of interest for the reporting period is provided in Appendix A and the
surface water quality monitoring results spreadsheet is provided in Appendix B. Results of interest
are highlighted in bold red font in the spreadsheet.

During the reporting period, there were no environmental incidents associated with the project that had
the potential to impact water quality.

3.3.1 Discussion

Both sites had results of interest for at least one parameter during most monitoring rounds. The
following observations can be made:

= Electrical Conductivity (EC): Aside from the influence of tidal water, EC in a waterway may be
influenced by inputs such as fertiliser (i.e., total phosphorous (TP) and total nitrogen (TN)
concentrations) and soils with high salt content. Fertiliser runoff and erosion associated with the
project may cause increases in EC levels at monitoring sites.

Results of interest for EC levels were recorded at SW10 on eight occasions and SW11 on 18
occasions, including during both wet and dry sampling events (refer to Appendix A). All eight
results of interest at SW10 were below the relevant P20 values. These results may indicate a
higher influx of fresh water into the system which is unlikely to be as a result of construction
activities. The more likely explanation is the wetter than average conditions experienced during
the reporting period. These results do not appear to indicate point source pollution from the
construction works influencing the EC. Seventeen of the eighteen results of interest at SW11 were
above the relevant P80 values. It is of note that all seventeen results were recorded when the
upstream and downstream sites were not connected. In this situation it is difficult to infer impacts
resulting from construction works.

The impacts from the recorded EC levels are considered likely to be negligible.
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Dissolved Oxygen (DO): Low DO concentrations in a waterway may be a result of:

- inputs of tannin leachates (which increases biological oxygen demand);
- inputs of nutrients (which cause elevated algal growth that in turn depletes DO); or
- achange in flow regime which can lead to stagnation and in turn depleted DO concentrations.

Another potential cause of low DO concentrations, which is unrelated to highway construction or
operation, is long periods of floodplain inundation due to flood events.

Results of interest for DO were recorded at SW10 on one occasion, during a dry sampling event,
and at SW11 on three occasions, including during both wet and dry sampling events (refer to
Appendix A). The result of interest at SW10 was during a period where there was no connection
between the upstream and downstream sites. For each result of interest incident at SW11 the
upstream site had insufficient water to sample and the downstream site was experiencing low
water and no visible flow conditions. Under these conditions, low DO is considered a natural
outcome and unlikely to be as a result of construction activities.

Turbidity and Total Suspended Solids: Elevated turbidity and / or suspended solids can result
from the direct disturbance and subsequent mobilisation of sediments within waterways as well as
inputs of sediment laden run-off during rain. Construction activities including clearing, grubbing
and earthworks typically increase the area of exposed soil and without appropriate management
this can lead to erosion and transport of fine material into waterways. Direct disturbance of river
and creek beds during activities such as temporary rock platform construction, creek crossings
and piling associated with bridge works can also mobilise sediments and lead to increased
turbidity/ suspended soils.

Results of interest for turbidity and/or suspended solids were not recorded at SW10, but were
recorded at SW11 on nine occasions including during both wet and dry sampling events (refer to
Appendix A). A result of particular note was recorded on 27/03/2020 (wet event) where turbidity
(482 NTU) and suspended solids (260 mg/L) were significantly higher than both the corresponding
upstream result (202 NTU, 156 mg/L) and the P80 (125 NTU, 71 mg/L). It is of note that upstream
and downstream sites were not connected during this monitoring event or for all but two of the
other turbidity and / or suspended solids results of interest monitoring. All results of interest were
recorded under low or no visible flow conditions.

Hydrocarbons (including Oil and Grease): Hydrocarbons are widely used in construction plant
and equipment in the form of fuels and oils. Spills and leaks from plant, equipment and storage
vessels, and during transport and refuelling, can lead to contamination of waterways. Run-off from
contaminated soil and asphalt works is also a potential pathway for hydrocarbons to enter aquatic
systems.

Results of interest for hydrocarbons were recorded at SW10 and SW11 on one occasion, during a
wet sampling event on 19/01/2021. It is noted that works were undertaken adjacent to the
operational highway. Wet event sampling was undertaken in conjunction with post rainfall
inspections and no issues associated with handling, storage or use of hydrocarbons were
identified. It is reasonable to assume that the hydrocarbons identified may have been as a result
of runoff from the operational portion of the highway. In addition, at SW10 hydrocarbons at the
upstream site were identified in similar concentrations to hydrocarbons at the downstream site.
This suggests that at SW10 another unknown source of hydrocarbons, upstream of the highway
alignment may have contributed to the downstream result.
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Nutrients: Nutrients can enter waterways via:

- soil erosion and off-site movement of eroded soils, particularly soils that have had fertiliser
added; or

- changes to flow regimes, which can change the volumes and flow rates of water, leading to
stagnation and subsequent increases in nutrients.

Results of interest for nutrient concentrations were recorded at SW10 on nine occasions and
SW11 on 30 occasions, including during both wet and dry sampling events (refer to Appendix A).
Five of the results obtained at SW10 and twenty-four at SW11 were under no flow conditions with
the upstream and downstream monitoring points not connected. Results of particular note where
upstream and downstream points were connected and where nutrients were higher than both the
corresponding upstream result and the P80, are as follows:

- Ammonia (0.240 mg/L) at SW10 on 20/01/2020 (wet event);

- Phosphate (0.080 mg/L), ammonia (0.220 mg/L), nitrate (0.130 mg/L) and nitrite (0.041 mg/L)
at SW10 on 10/04/2020 (wet event);

- Nitrate (0.060 mg/L) at SW10 on 08/01/2021 (wet event);
- Nitrate (0.330 mg/L) at SW11 on 26/07/2020 (wet event);
- TP (0.05 mg/L) and Ammonia (0.270 mg/L) at SW11 on 14/02/2021.

It is of note that hydromulching activities do not correspond with any of these monitoring events
and that at SW10 construction works did not commence until late 2020.

pH: The pH of a waterway can be affected by acidification due to exposure of acid sulfate soils,
the leaching of tannins and from spills/ run-off during concreting and lime stabilisation works.

Results of interest for pH levels (both high and low) were recorded at SW10 on 18 occasions and
SW11 on 14 occasions during both wet and dry sampling events (refer to Appendix A). Results of
particular note, where the pH was significantly higher than both the corresponding upstream result
and the P80/P20, are as follows:

- pH 7.90 at SW10 on 25/03/2020 (dry event);

- pH8.16 at SW10 on 10/05/2020 (wet event);

- pH8.17 at SW10 on 08/08/2020 (wet event);

- pH 7.66 at SW10 on 15/08/2020 (wet event);

- pH8.03 at SW10 on 07/12/2020 (wet event); and

- pH7.98 at SW11 on 20/01/2020 (wet event).

It is noted that at SW10 construction works did not commence until late 2020.

With regard to surface water monitoring, regularly the downstream monitoring site is not connected by
continuous water to the upstream monitoring site. In such instances, the waterway may be a series of
isolated pools. Stagnant, isolated pools can have water quality characteristics that are significantly
different to those of a flowing creek or stream. For example, dissolved oxygen levels can decline in
stagnant pools and nutrient levels can increase. Such changes in water quality may not have been
influenced by project activities but are likely to be significantly different to the typical water quality of
the connected and flowing waterway and therefore may be flagged as a result of interest.
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3.4 Groundwater Quality

A compilation of the results of interest for the reporting period is provided in Appendix C and the
groundwater quality monitoring results spreadsheet is provided in Appendix D. Results of interest are
highlighted in bold red font in the spreadsheet.

3.4.1 Discussion

The discussion provided in Section 3.3.1 regarding potential impacts of the project on specific water
quality parameters and potential management responses to results of interest is also applicable to
groundwater quality.

During the reporting period, results of interest were identified at the down-gradient bore (GWB31) on
one occasion. It is noted that there was sufficient water to sample the bore on only one occasion
during the monitoring period. The following results of particular note, where parameters were
significantly higher than both the corresponding upstream result and the P80, were recorded:

= Sodium (492 mg/L) and Chloride (638 mg/L) on 23/12/2020.

Salts are soluble and have the potential to infiltrate groundwater via the soil. Management responses
to elevated salt levels can include the inspection of controls designed to avoid the seepage of water
from sediment basins and other water pollution controls.

3.5 Groundwater Levels

A compilation of the results of interest for the reporting period is provided in Appendix E and charts of
the groundwater levels are presented in Appendix F.

3.5.1 Discussion

Results of interest were recorded at one of the two down-gradient bores (GWB29). Further
investigation to determine the likelihood of project activities being a contributing factor to these results
include:

= The timing of the cutting and/or excavation works at the specific sites.
= Site observations that include interception of groundwater levels.

Potential management responses to the results of interest can include measures to collect and
transfer groundwater seepage from the up-gradient side of the cut to the down-gradient side of the cut.
No observations of the interception of groundwater were made by the contractor or Transport for NSW
during the reporting period.
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4. Project Response to Results

4.1 General

The project responds to the water monitoring results as follows:

1. The water monitoring data is reviewed, with particular focus on the results of interest that have
been identified.

2. The results assist with setting the focus for the project’s environmental management inspections.

3. During these inspections, environmental controls are checked and reviewed for adequacy and any
required actions (e.g., maintenance, replacement, or upgrade) are identified.

4. The aforementioned actions are tracked and implemented.

The project’s environmental management inspections include the following:

= Daily pre-work inspection by the contractor’s staff, including a check of relevant environmental
controls and resources required to ensure effective operation and maintenance.

=  Weekly and post rainfall inspections of the work sites by the construction contractor environmental
personnel to evaluate the effectiveness of environmental controls.

= Fortnightly inspections by the Environmental Representative and / or TINSW environmental
personnel.

» Inspections by the Soil Conservationist focusing on erosion and sediment controls.

When reviewing a result of interest, the first step is to determine whether project activities with the
potential to influence the result were underway at the time of (or prior to) the monitoring event. Where
project activities are considered a potential contributor to the result of interest, existing management
measures are reviewed and, where appropriate, additional management measures are considered. If
it is determined that additional management measures are warranted, they are implemented and
monitored for efficacy.

As previously discussed, at surface water monitoring sites some results of interest may have been a
result of water quality characteristics being significantly different due to the waterway not being
connected by flowing water. As such, the review of the results of interest and consideration of the
adequacy of the management measures takes into account the lack of connectivity at the time of the
monitoring event.

In addition to the above, Transport for NSW are notified immediately if a potential pollution incident is
observed in the field.

4.2 Surface Water Quality

The results of interest were closed out as part of regular contractor and TINSW environmental
inspections and meetings that occurred during the reporting period. The monthly water quality results
were provided to TFNSW and the Environmental Representative. The EPA were also notified and
provided water quality results as required under the approved Water Quality Monitoring Program. No
further action is recommended.
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4.3 Groundwater Quality

Road construction activities in the vicinity of the monitoring locations have been reviewed with regard
to the noted results. No construction activities were identified that have the potential to influence the
results. No further action is recommended.

4.4 Groundwater Levels

The results of interest indicate a possibility of highway cuttings impacting on groundwater flows. The
nature and extent of works associated with these highway cuttings have been reviewed. Visual
inspections of cuttings by Transport for NSW have not identified interception of groundwater. In
addition, no engineering solutions have been required to manage any groundwater inflows. Finally, the
project is aligned on the catchment divide, which further reduces the potential for interception of
directional groundwater flows.

On the basis of the above, it has been determined that it is unlikely that the cuttings have influenced
the noted exceedances. No further action is recommended.
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5. Recommendations

5.1 Monitoring Program

The WQMP requires water monitoring to be undertaken for the first three years of the operational
phase. This is consistent with the relevant Minister’'s Condition of Approval (D12.(f)), which states that
the WQMP shall include “a minimum monitoring period of three years following the completion of
construction”.

It is recommended that the monitoring program continue in accordance with the WQMP for the
operational phase of the WC2G project.
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Appendix A

Surface Water Quality: Results of Interest
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Surface Water Quality Table of Results of Interest

Site Date Wet or | Results of Interest u/s P20/ P80 | Field Notes / Comments Design 5 Day
Dry Results Rainfall Depth
Event Exceeded?
Upstream and downstream not connected.
SW10 13/11/2019 | Dry pH=7.27 N/A 7.24 No visible flow, standing water. Weather fine. | No
Upstream insufficient water to sample.
Upstream and downstream not connected.
SW10 18/12/2019 | Dry pH =7.50 N/A 7.24 No visible flow, standing water. Weather fine. | Yes
Upstream insufficient water to sample.
Upstream and downstream sites not
pH=7.54 7.31 connected. No visible flow, low water level.
SW10 24112/2019 | Wet Ammonia = 0.057 mg/L N/A 0.044 Weather fine. Upstream insufficient water to No
sample.
Upstream and downstream sites not
SW10 26/12/2019 | Wet Ammonia = 0.120 mg/L 0.07 0.044 connected. No visible flow, low water level. No
Weather fine.
Upstream and downstream not connected.
SW10 15/01/2020 | Wet pH =7.49 N/A 7.31 No visible flow, standing water. Weather fine. | No
Upstream insufficient water to sample.
pH = 7.60 7.29 7.31
EC =0.11 mS/cm 0.24 0.12 Upstream and downstream connected.
SWI10 1 20/01/2020 | Wet | 1y = 130 mg/L 1.10 0.97 Visible flow. Weather fine. No
Ammonia = 0.240 mg/L 0.059 0.044
SW10 | 25/03/2020 | Dry | pH=7.90 7.05 7.24 Upstream and downstream connected. No |
visible flow. Weather fine.
_ Upstream and downstream connected. No
SW10 27/03/2020 | Wet pH = 7.41 7.01 7.31 visible flow. Weather fine. No
pH =7.38 6.93 7.31
Phosphate = 0.080 mg/L. | 0.003 0.015 Upstream and downstream connected. No
SW10 10/04/2020 | Wet Ammonia = 0.220 mg/L 0.030 0.044 visible flow. Weather fine ' No
Nitrate = 0.130 mg/L 0.003 0.025 ) '
Nitrite = 0.041 mg/L 0.003 0.025
_ Upstream and downstream not connected.
SW10 15/04/2020 | Dry DO =2.22 mg/L 14.54 2.8 No visible flow. Weather fine. No
pH=8.25 7.40 7.24 Upstream and downstream not connected.
SW10 ] 08/05/2020 | Dy | Armonia = 0.037mglL | 0.017 0.026 No visible flow. Weather fine. No




Site Date Wet or | Results of Interest u/s P20/ P80 | Field Notes / Comments Design 5 Day
Dry Results Rainfall Depth
Event Exceeded?
_ Upstream and downstream connected. No
SW10 10/05/2020 | Wet pH =8.16 7.36 7.31 visible flow. Weather fine. No
SW10 05/08/2020 | Dry EC = 0.09 mS/cm 0.17 0.14 Upstream and downstream not connected. |\,
No visible flow. Weather fine.
SW10 08/08/2020 | Wet | pH = 8.17 6.69 7.31 Upstream and downstream connected. No | \
visible flow. Weather fine.
SW10 15/08/2020 | Wet | pH =7.66 7.03 7.31 Upstream and downstream connected. No | \
visible flow. Weather fine.
_ Upstream and downstream not connected.
SW10 02/09/2020 | Dry EC =0.09 mS/cm 0.17 0.14 No visible flow. Weather partly cloudy. No
pH =7.89 7.86 7.24 Upstream and downstream not connected
SW10 09/10/2020 | Dry Ammonia = 0.110 mg/L 0.015 0.026 No visible flow. Weath v cloud ) No
Nitrate = 0.240 mg/L 0.010 0.025 o visible Tlow. Vieather partly cloudy.
SW10 06/12/2020 | Wet | pH = 7.45 7.13 7.31 Upstream and downstream connected. No | \
visible flow. Weather overcast.
SW10 07/12/2020 | Wet | pH = 8.03 6.42 7.31 Upstream and downstream connected. No | \
visible flow. Weather overcast.
pH =5.09 6.00 6.31 Upstream and downstream connected. No
SW10 08/01/2021 | Wet EC = 0.08 mS/cm 0.10 0.12 Ps ' Yes
Nitrate = 0.060 mg/L 0.005 0025 visible flow. Weather overcast.
_ Upstream and downstream not connected.
SW10 15/01/2021 | Dry EC =0.09 mS/cm 0.10 0.14 No visible flow. Weather partly cloudy. No
Ammonia = 0.087 mg/L 6.80 0.044 Upstream and downstream connected. No
SW10 19/01/2021 | Wet TRH >C16-C34 Fraction s : No
= 120 pg/l 50 50 visible flow. Weather overcast.
SW10 | 01/02/2021 |Dry | EC =0.12 mS/cm 0.14 0.14 Upstream and downstream not connected. | \
No visible flow.
SW10 22/02/2021 | Wet E'é == %%% mS/em S?g g?; Upstream and downstream connected. Yes
Upstream and downstream sites not
SW11 13/11/2019 | Dry EC = 0.25 mS/cm N/A 0.26 connected. No visible flow, low water level. No

Weather fine. Upstream insufficient water to
sample.




Site Date Wet or | Results of Interest u/s P20/ P80 | Field Notes / Comments Design 5 Day
Dry Results Rainfall Depth
Event Exceeded?
Upstream and downstream sites not
DO =2.28 mg/L 3.48 connected. No visible flow, low water level.
SWi 30/11/2019 | Wet TP =0.20 mg/L N/A 0.04 Weather fine. Upstream insufficient water to No
sample.
pH = 6.59 672 | o ectod. No visbl flow, low water leve
SW11 26/12/2019 | Wet DO =1.96 mg/L N/A 3.48 Weather fiﬁe Upstream in’suf‘ficient water t'o No
TP = 0.06 mg/L 0.04 ed - =P
sample.
Upstream and downstream sites not
DO =2.05 mg/L 3.00 connected. No visible flow, low water level.
SW11 08/01/2020 | Dry SS =39 mg/L N/A 23 Weather fine. Upstream insufficient water to No
sample.
Upstream and downstream sites not
TP =0.20 mg/L 0.04 connected. No visible flow, low water level.
SW11 15/01/2020 | Wet TN =1.70 mg/L N/A 1.19 Weather fine. Upstream insufficient water to No
sample.
Upstream and downstream sites connected.
SW11 20/01/2020 | Wet | PH=7.98 7.36 rrr Low visible flow. low water level, Weather | No
SS =84 mg/L 56 75 fine
pH =7.82 7.68 7.77 Upstream and downstream sites connected.
SW11 14/02/2020 | Wet SS =147 mg/L 131 75 Low visible flow, low water level. Weather Yes
Nitrite = 0.027 mg/L 0.003 0.025 fine.
Upstream and downstream sites connected.
SW11 06/03/2020 | Wet EC =0.37 mS/cm 0.28 0.35 Low visible flow, low water level. Weather No
fine.
TP =0.06 mg/L 0.03 0.03
Phosphate = 0.026 mg/L. | 0.003 0.015 Upstream and downstream sites not
SW11 25/03/2020 | Dry Ammonia = 0.240 mg/L 0.021 0.025 connected. No visible flow. Weather fine No
Nitrate = 0.110 mg/L 0.003 0.025 ' ' '
Nitrite = 0.042 mg/L 0.003 0.025
Turbidity = 482 NTU 202 131 U .
SS = 260 mg/L 156 75 pstream and dgvynstream sites not
SW11 27/03/2020 | Wet o connected. No visible flow, low water level. No
Ammonia = 0.093 mg/L 0.016 0.036 Weather fine
Nitrate = 0.170 mg/L 0.003 0.070 )




Site Date Wet or | Results of Interest u/s P20/ P80 | Field Notes / Comments Design 5 Day
Dry Results Rainfall Depth
Event Exceeded?
EC = 0.41 mS/cm 0.29 0.35
TP =0.08 mg/L 0.03 0.04 Upstream and downstream sites not
SW11 10/04/2020 | Wet Ammonia = 0.220 mg/L 0.030 0.036 connected. No visible flow, low water level. No
Nitrate = 0.130 mg/L 0.003 0.070 Weather fine.
Nitrite = 0.041 mg/L 0.003 0.025
Ammonia = 0.049 mg/L 0.014 0.025 Upstream and downstream sites not
SW1 15/04/2020 | Dry | Njitrate = 0.057 mgil 0.003 0.025 connected. No visible flow. Weather fine. No
EC = 1.35 mS/cm 0.35 0.41
TP =0.10 mg/L 0.03 0.03
TN =2.30 mg/L 0.50 0.80 Upstream and downstream sites not
SW11 08/05/2020 | Dry Phosphate = 0.072 mg/L | 0.003 0.015 connected. No visible flow. Weather fine No
Ammonia = 0.160 mg/L 0.003 0.025 ' | '
Nitrate = 1.300 mg/L 0.005 0.025
Nitrite = 0.073 mg/L 0.005 0.025
EC =1.32 mS/cm 0.35 0.35
TP =0.09 mg/L 0.03 0.04
TN =2.10 mg/L 0.50 1.19 Upstream and downstream sites not
SW11 10/05/2020 | Wet Phosphate = 0.083 mg/L | 0.003 0.015 connected. No visible flow, low water level. No
Ammonia = 0.250 mg/L 0.015 0.036 Weather fine.
Nitrate = 1.200 mg/L 0.003 0.070
Nitrite = 0.063 mg/L 0.003 0.025
EC = 1.38 mS/cm 0.35 0.35
TP =0.10 mg/L 0.03 0.04
TN =2.10 mg/L 0.50 1.19 Upstream and downstream sites not
SW11 19/05/2020 | Wet Phosphate = 0.072 mg/L | 0.003 0.015 connected. No visible flow, low water level. No
Ammonia = 0.130 mg/L 0.024 0.036 Weather fine.
Nitrate = 1.500 mg/L 0.003 0.070
Nitrite = 0.049 mg/L 0.003 0.025
pH = 8.64 8.20 7.77 Upstream and downstream sites not
SW11 11/06/2020 | Wet Turbidity = 145 NTU 82 131 connected. No visible flow, low water level. Yes
Nitrate = 0.460 mg/L 0.003 0.070 Weather fine.
EC = 0.65 mS/cm 0.32 0.41 Upstream and downstream sites not
SW11 17/07/2020 | Dry | Nitrate = 0.420 mg/L 0.260 0.025 connected. No visible flow. Weather fine. No
TP =0.05 mg/L 0.03 0.04 Upstream and downstream sites connected.
SW11 26/07/2020 | Wet | \iirate = 0.330 mg/L 0.075 0.070 Visible flow. Raining. Yes




Site Date Wet or | Results of Interest u/s P20/ P80 | Field Notes / Comments Design 5 Day
Dry Results Rainfall Depth
Event Exceeded?
pH = 7.86 7.61 7.80
EC =0.42 mS/cm 0.24 0.41
Turbidity = 80 NTU 61 70 Upstream and downstream sites not
SW11 05/08/2020 | Dry SS =68 mg/L 37 23 s ) No
TN = 0.90 mg/L 0.80 0.80 connected. No visible flow. Weather fine.
Ammonia = 0.036 mg/L 0.021 0.025
Nitrate = 0.330 mg/L 0.095 0.025
_ Upstream and downstream sites not
SW11 08/08/2020 | Wet Eﬁr;tsg;gg{go mg/L 37069 35070 connected. No visible flow, low water level. No
) ] ] Weather fine.
SS =76 mg/L 45 75 Upstream and downstream sites not
SWIT 15/08/2020 | Wet | \iirate = 0.100 mg/L 0.050 0.070 connected. No visible flow. Weather fine. No
EC = 0.44 mS/cm 0.34 0.41 .
TN = 1.00 mg/L 070 0.80 Upstream and dgvynstream sites not
SW11 02/09/2020 | Dry Ammonia = 0.028 mg/L 0.003 0025 connected. No visible flow. Weather partly No
Nitrate = 0.370 mg/L 0.010 0.025 cloudy.
EC =0.43 mS/cm 0.33 0.35
TP =0.10 mg/L 0.08 0.04
TN =1.20 mg/L 0.60 1.19 Upstream and downstream sites not
SW11 10/09/2020 | Wet Phosphate = 0.030 mg/L | 0.003 0.015 L . No
Ammonia = 0.150 mg/L 0027 0.036 connected. No visible flow. Weather rain.
Nitrate = 0.660 mg/L 0.007 0.070
Nitrite = 0.190 mg/L 0.003 0.025
EC = 0.48 mS/cm 0.37 0.41
TP =0.09 mg/L 0.03 0.03
TN =1.60 mg/L 0.60 0.80 Upstream and downstream sites not
SW11 09/10/2020 | Dry Phosphate = 0.040 mg/L | 0.003 0.015 connected. No visible flow. Weather partly No
Ammonia = 0.290 mg/L 0.013 0.025 cloudy.
Nitrate = 0.590 mg/L 0.010 0.025
Nitrite = 0.090 mg/L 0.003 0.025




Site Date Wet or | Results of Interest u/s P20/ P80 | Field Notes / Comments Design 5 Day
Dry Results Rainfall Depth
Event Exceeded?
EC = 0.49 mS/cm 0.37 0.35
TP =0.09 mg/L 0.03 0.04
TN = 1.40 mg/L 0.70 1.19 Upstream and downstream sites not
SWi 13/10/2020 | Wet | by ophate = 0.020 mg/L | 0.003 0.015 connected. No visible flow. Weather fine. No
Nitrate = 0.530 mg/L 0.006 0.070
Nitrite = 0.063 mg/L 0.003 0.025
EC = 0.53 mS/cm 0.37 0.35
TP =0.08 mglL 0.03 0.04 Upstream and downstream sites not
SW11 20/10/2020 | Wet Ammonia = 0.190 mg/L 0.018 0.036 L ) No
Nitrate = 0.150 mg/L 0.003 0.070 connected. No visible flow. Weather fine.
Nitrite = 0.027 mg/L 0.003 0.025
E'é _= %%i mS/em 82? 62(1) Upstream and downstream sites not
SW11 18/11/2020 | Dry Ammoﬁia = 0.120 mg/L 0'013 0'025 connected. No visible flow. Weather partly No
Nitrate = 0.083 mg/L 0.003 0.025 cloudy.
pH =8.98 8.14 7.80 Upstream and downstream sites not
SW11 02/12/2020 | Dry EC = 0.85 mS/cm 0.43 0.41 connected. No visible flow. Weather partly No
Ammonia = 0.110 mg/L 0.024 0.025 cloudy.
EC = 0.60 mS/cm 0.42 0.35
Turbidity = 136 NTU 35 131 U .
SS = 94 mg/L 22 75 pstream and dgvynstream sites not
SW11 06/12/2020 | Wet Ammonia = 0.150 mg/L 0.071 0.036 connected. No visible flow. Weather No
Nitrate = 0.580 mg/L 0.003 0.070 overcast.
Nitrite = 0.060 mg/L 0.003 0.025
Turbidity = 175 NTU 42 131
.Sl_g ; gi%rpn%//li 3003 650 4 Upstream and downstream sites not
SW11 07/12/2020 | Wet TN = 2.60 mg/L 0.60 1'19 connected. No visible flow. Weather No
Ammonia = 0.093 mg/L | 0.059 0.036 overcast.
Nitrate = 0.170 mg/L 0.003 0.070
Upstream and downstream sites not
SW11 08/01/2021 | Wet Nitrate = 0.080 mg/L 0.06 0.070 connected. No visible flow. Weather Yes

overcast.




Site Date Wet or | Results of Interest u/s P20/ P80 | Field Notes / Comments Design 5 Day
Dry Results Rainfall Depth
Event Exceeded?
L‘?‘ ; (1)3?) rr:gk (1)28 838 Upstream and downstream sites not
SW11 15/01/2021 | Dry Ammoﬁia = 0.077 mg/L 0'050 0'025 connected. No visible flow. Weather partly No
Nitrate = 0.040 mg/L 0.008 0.025 cloudy.
EC = 0.37 mS/cm
TRH >C10-C16 Fraction 0.29 0.35 Upstream and downstream sites not
SW11 19/01/2021 | Wet =53 ug/L 25 25 connected. No visible flow. Weather No
TRH >C16-C34 Fraction 120 50 overcast.
=160 pg/L
L‘f‘ ; (1)(2)2 mgk (1)?8 828 Upstream and downstream sites not
SW11 01/02/2021 | Dry Ammoﬁia = 0.150 mg/L 0'029 0'025 connected. No visible flow. Weather partly No
Nitrate = 0.110 mg/L 0.003 0.025 cloudy.
EC = 0.49 mS/em 0.43 0.35 Upstream and downstream sites not
SW11 14/02/2021 | Wet TP =0.05 mg/L 0.03 0.04 connected No
Ammonia = 0.270 mg/L 0.003 0.036 '




Appendix B
Surface Water Quality: Data

(Note: Italicised values in the following tables are below the practical quantification limit and have been
halved to enable the calculation of statistics)

I_INK Annual Water Monitoring Report: Construction Phase - Pacific Highway Upgrade:
miome nmopniaddsn— \\joplgoolga to Ballina - Wells Crossing to Glenugie (Nov 2019 - Feb 2021)
2683-1252



FSLEIETT

asauebuepy

Jaddop

wniwoyy
wniwpey

wniuwingy
uonoel4 0¥9-¥€0< HYL
uonoely y€0-910< HYL
uonoel4 919-010< HYL

SIAIN

ejuowwy

ajeydsoyd

uabBonIN [ejoL

snioydsoyd [ejoL
spljog pepuadsng
1) Aupiaun L
(play) uabAxQ paajossig
(pI1ay) AyAnonpuOY |edLjos|3
(prey) aamesadwa |

(pioy) Hd

Wells Cros:

Monitoring Location Field Notes I

Dry Event Monitoring
Downstream Moni

SW10 (D




partly cloudy.

) =
] 35 S s S
= € o} ] 32 ]
sl S]] |2|¢g]- e | 4
— £ s 2 S °
) ° 3 5 & 8 @ = 2 ] 2 @ ° © < s g ) E £ 5§ 5 - 3 3 z = E N
] 5| 2 Sl z| 6| 3 gl | 5| e8| =s|£|al|8]| 3| % 5 £ s | § s | s g g 5 3 | % 2 g e
£ s g o] ) o ° 2 z @ £ = = 7 r 7 £ @ 5 S S g e o c S 5 S b = S
T 5 o o 2 I S o = 2 £ =z z = © b S b3 T 3 £ o - 2 s = z o) ®»
o 3 = ¢ € 3 3 k5 3 [ < o o 3 < © o H s @
£ T 3 2 ] 2 s = X A R
e 2 2 7] = T T T
3 17} 4 4 [id
8 a = = =
Monitoring Location Field Notes Date w
pH unit °C mS/cm | mg/L NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L Hg/L Hg/L Hg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Wells Crossing D/S s’;‘"?rj;‘?"e IFED Sl Gl e el 20517 | 660 | 218 | 031 | 380 | 11 5 NA | na | na | na | A | A
Wells Crossing D/S All results compliant 1/06/17 6.11 19.8 0.05 4.20 24 17 N/A N/A N/A N/A N/A N/A
Wells Crossing D/S All results compliant 6/07/17 5.95 18.0 0.06 4.30 16 4 N/A N/A N/A N/A N/A N/A
Wells Crossing D/S All results compliant 1/08/17 6.07 13.5 0.14 4.70 9 2 N/A N/A N/A N/A N/A N/A
Wells Crossing D/S All results compliant 4/09/17 6.13 20.6 0.24 4.50 6 3 N/A N/A N/A N/A N/A N/A
Wells Crossing DIS ‘c’:,,f;;‘.‘i:nki‘”e SEtlalloheriectlic anon7 | 709 | 211 | 025 | 410 | 4 2 NA | NA | ona | Na | nA | Na
Wells Crossing D/S All results compliant 1112117 6.31 27.9 0.23 2.90 10 8 N/A N/A N/A N/A N/A N/A
Upstream and downstream sites
SW10-DS (Wells Crossing) connected. No visible flow, low water 12/04/18 6.74 216 0.17 5.31 22 1 17 0.02 0.99 0.015 | 0.025 | 0.025 | 0.025 13 50 50 1.500 | 0.0017 | 0.001 8.5 0.002 | 0.002 | 3.950 | 0.005 42 0.380 | 0.0007 | 0.003 | 0.007 | 0.007 | 0.031
level. Weather fine.
Upstream and downstream sites
SW10 (Wells Crossing) connected. No visible flow, low water 25/10/18 5.89 20.5 0.28 3.58 11 1 39 0.05 1.19 | 0.015 | 0.025 | 0.025 | 0.025 13 50 50 1.700 | 0.007 | 0.001 12.0 | 0.002 | 0.002 | 1.840 | 0.005 6.7 0.180 | 0.0007 | 0.003 | 0.007 | 0.007 | 0.100
level. Overcast.
Unable to determine if upstream and
SW10 " sites were connected. No
(Wells Crossing) . 11/04/19 7.02 19.8 0.23 5.26 5 1 5 0.02 0.55 | 0.070 | 0.070 | 0.010 | 0.010 13 50 50 0.760 | 0.0071 | 0.001 14.0 | 0.002 | 0.002 | 1.650 | 0.005 5.0 0.130 | 0.0007 | 0.003 | 0.0017 | 0.007 | 0.065
visible flow, very low water level. Weather
fine.
Unable to determine if upstream and
SW10 (Wells Crossing) L SIte§ were ANO) 23/10/19 7.50 203 0.19 4.80 4 1 19 0.02 0.46 0.070 | 0.010 | 0.010 | 0.010 13 50 50 0.600 | 0.007 | 0.001 12.0 0.002 | 0.002 | 1.110 | 0.005 43 0.060 | 0.0007 | 0.003 | 0.007 | 0.007 | 0.061
visible flow, medium water level. Weather
fine.
Upstream and downstream not
SW10-DS (Wells Crossing) connected. No visible flow, standing 13/11/19 7.27 20.9 0.22 8.87 2 4 0.02 0.38 0.003 | 0.051 | 0.025 | 0.006
water. Weather fine.
Upstream and downstream not
SW10-DS (Wells Crossing) connected. No visible flow, standing 18/12/19 7.50 253 0.24 7.01 5 4 0.02 0.50 0.003 | 0.052 | 0.003 | 0.003
water. Weather fine.
Upstream and downstream not
SW10-DS (Wells Crossing) connected. No visible flow, standing 8/01/20 7.16 25.0 0.31 6.20 2 4 0.02 0.60 N/A N/A N/A N/A
water. Weather fine.
SW10-DS (Wells Crossing) | Pstream and downstream connected. 20/02/20 | 639 | 244 | 0.08 | 256 0 3 003 | 005 [ 0.003 | 0.003 | 0.030 | 0.003
Visible flow. Weather fine.
SW10-DS (Wells Crossing) | UPsiream and downstream connected. 25/03/20 | 7.90 [ 231 | 014 | 491 1 13 0.03 [ 005 | 0.003 | 0.031 [ 0.003 | 0.003
No visible flow. Weather fine.
SW10-DS (Wells Crossing) | UPstream and downsream not . 1504120 | 7.01 | 212 | 013 | 222 3 7 003 | 060 [ 0.003 | 0.003 | 0.003 | 0.003
connected. No visible flow. Weather fine.
SW10-DS (Wells Crossing) | UPsiream and downstream not ) 8/05/20 825 | 174 | 022 | 586 0 10 0.03 [ 070 | 0.003 | 0.037 | 0.003 | 0.003
connected. No visible flow. Weather fine.
SW10-DS (Wells Crossing) | UPstream and downstream not . 25/06/20 | 7.42 | 112 | 021 [ 491 58 46 0.03 | 030 [ 0.003 | 0.003 | 0.003 | 0.003
connected. No visible flow. Weather fine.
SW10-DS (Wells Crossing) | UPsiream and downstream not ) 17/07/20 | 7.31 | 123 | 021 | 7.81 1 16 0.03 | 020 | 0.003 | 0.006 | 0.008 | 0.003
connected. No visible flow. Weather fine.
SW10-DS (Wells Crossing) | UPstream and downstream not . 5/08/20 703 | 132 | 009 | 1785 | 4 9 003 | 050 [ 0.003 | 0.003 | 0.003 | 0.003
connected. No visible flow. Weather fine.
Upstream and downstream not
SW10-DS (Wells Crossing) connected. No visible flow. Weather 2/09/20 6.90 17.7 0.14 6.82 3 11 0.03 0.40 | 0.003 [ 0.003 [ 0.003 | 0.003
partly cloudy.
Upstream and downstream not
SW10-DS (Wells Crossing) connected. No visible flow. Weather 9/10/20 7.89 18.4 0.19 14.47 3 6 0.03 0.40 0.003 | 0.110 | 0.240 | 0.003
partly cloudy.
Upstream and downstream not
SW10-DS (Wells Crossing) connected. No visible flow. Weather 18/11/20 717 22.8 0.21 5.93 6 3 0.03 0.40 | 0.003 [ 0.008 | 0.003 | 0.003
partly cloudy.
Upstream and downstream not
SW10-DS (Wells Crossing) connected. No visible flow. Weather 2/12/20 7.55 26.0 0.22 578 4 5 0.03 0.50 0.003 | 0.034 | 0.003 | 0.003
artly cloudy.
Upstream and downstream not
SW10-DS (Wells Crossing) connected. No visible flow. Weather 15/01/21 6.00 22.4 0.09 5.20 6 2 0.03 0.90 | 0.003 | 0.010 [ 0.005 | 0.003 25 50 50
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Monitoring Location Field Notes Date w
pH unit °C mS/cm | mg/L NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L Hg/L Hg/L Hg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
SW10-DS (Wells Crossing) | UPstream and downsream not 1/02/21 640 | 193 | 012 | 500 7 13 | 003 [ 090 | 0.003 | 0.026 | 0.003 | 0.003 | 25 50 50
connected. No visible flow.
P80 & P20 Values (calculated from baseline and upstream data below)
P80 (80th Percentile) 7.25 0.39 14 1 21 0.03 0.85 0.015 | 0.025 | 0.025 | 0.025 25 50 50 1.880 [ 0.002 [ 0.001 25.0 0.002 | 0.002 | 3.138 | 0.005 78 0.218 | 0.0001 | 0.003 | 0.001 0.001 | 0.092
P20 (20th Percentile) 5.78 0.14 2.80
Baseline (pre-construction) Monitoring
SW10-Wells Crossing 15/05/2013 5.68 16.2 0.13 9.80 " 133 0.13 1.43
SW10-Wells Crossing 13/06/2013
SW10-Wells Crossing 18/07/2013 5.39 14.6 0.16 4.58 5 1" 0.03 0.28 0.008
SW10-Wells Crossing 21/08/2013 | 5.73 13.1 0.19 5.30 10 12 0.02 0.37
SW10-Wells Crossing 17/09/2013
SW10-Wells Crossing 25/10/2013 | 5.75 225 0.22 4.54 7 21 0.05 0.84
SW10-Wells Crossing 26/11/2013 4.65 25.0 0.36 242 2 2 0.02 0.49
SW10-Wells Crossing 20/12/2013 5.49 271 0.39 3.80 8 7 0.02 0.33
SW10-Wells Crossing 9/01/2014 5.58 23.7 0.37 3.34 32 76 0.06 0.60
SW10-Wells Crossing 26/02/2014 6.09 26.3 0.40 3.98 3 8 0.02 0.37
SW10-Wells Crossing 21/03/2014
SW10-Wells Crossing 7/04/2014 5.67 228 0.18 1.52 3 1" 0.04 1.26
Upstream Monitoring
SW10-Wells Crossing Ujs | Zarticulate matter present slighttannin | 7,67/5915 436 | 112 | 019 | 594 | 5 2 | 003 | 041 | 0.030 | 0.050 | 0.050 | 0.050
colour evident
SW10-Wells Crossing U/S Dry event basin construction abut B 19/08/2015 5.90 13.5 0.22 8.00 2 4 0.02 0.38 0.015 | 0.025 | 0.025 | 0.025
SW10-Wells Crossing U/S Dry event 14/09/2015 | 6.60 16.0 0.27 3.30 1 3 0.02 0.30 | 0.005 | 0.140 [ 0.020 | 0.005
SW10-Wells Crossing U/s | P7Y-Type B: Shallow water level large 6/10/2015 | 7.38 | 168 | 036 | 250 1 NA | NA | NA | 0015 | 0.025 | 0.025 | 0.025
amount of macrophytes present
SW10-Wells Crossing U/S Dry type A 26/11/2015 | 6.46 27.0 0.45 2.30 12 1" 0.02 0.36 | 0.075 | 0.025 | 0.025 | 0.025
SW10-Wells Crossing U/S Dry type A 9/12/2015 3.10 25.0 0.83 2.50 7 7 0.10 0.54 0.090 | 0.025 | 0.025 | 0.025
SW10-Wells Crossing U/S Dry Type B 11/01/2016 | 6.21 254 0.40 3.10 5 21 0.02 0.40 | 0.075 | 0.025 | 0.025 | 0.025
SW10-Wells Crossing U/S Dry type A and B 2/02/2016 6.61 256 0.39 2.90 11 8 0.36 0.28 0.360 | 0.025 | 0.025 | 0.050
SW10-Wells Crossing U/S Dry type A 23/03/2016 | 6.58 243 0.46 2.20 18 12 0.02 0.29 N/A N/A N/A N/A
SW10-Wells Crossing U/S Dry type A and B 7/04/2016 6.49 256 0.50 3.80 14 31 0.02 0.29 0.015 | 0.025 | 0.025 | 0.025
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Monitoring Location Field Notes Date w
pH unit °C mS/cm | mg/L NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L Hg/L Hg/L Hg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
SW10-Wells Crossing U/S Dry type A 6/052016 | 6.62 | 227 | 037 | 370 | 30 33 | 002 [ 040 [ NA [ NA | NA | NA
Wells Crossing U/S Dry type A and B 1/06/2016 | 640 [ 209 [ 042 [ 290 6 5 002 | 033 | 0.015 | 0.025 | 0.025 | 0.025
Wells Crossing U/S Dry Type A 4/07/2016 | 6.08 | 2041 | 045 | 3.40 13 5 002 | 096 | NA | NA [ NA [ NA
Wells Crossing U/S Dry type A and B 1/08/2016 | 6.28 [ 192 [ 013 [ 500 | 49 30 | 002 [ 090 [ 0015 | 0025 | 0.025 | 0.025
Wells Crossing U/S Dry type A 14/09/2016 | €53 [ 221 [ 017 [ 5.20 8 6 002 | 075 | NA | NA [ NA [ NA
Wells Crossing U/S Dry type A ands B 10/10/2016 | 655 | 235 [ 022 [ 230 7 6 NA | NA | NA | NA | NA | NA
Wells Crossing U/S Dry 22/11/2016 | 7.00 | 251 | 027 | 3.60 3 5 NA | NA | NA | NA | NA | NA
Wells Crossing U/S E;‘r’“z‘l’:)"' {maciophyielpanticlesin 191122016 | 7.13 | 233 | os0 | 380 | 14 3 | na | na | na | Na | nA | Na
Wells Crossing U/S Dry event 24/01/2017 | 6.86 | 26.0 | 054 | 3.50 2 7 NA | NA | NA | NA | NA | NA
Wells Crossing U/S Dry event 6/02/2017 | 7.09 | 235 | 043 | 4.10 3 6 NA | NA | NA | NA | NA | NA
Wells Crossing U/S Dry event 28/03/2017 | 629 | 21.4 | 0.09 | 280 12 3 NA | NA | NA | NA | NA | NA
Wells Crossing U/S Dry event 10/04/2017 | 6.05 | 227 [ 0.08 [ 3.10 10 4 NA | NA | NA | NA | NA | NA
Wells Crossing U/S Dry event 2/05/2017 | 6.30 | 21.8 | 050 | 4.00 9 7 NA | NA | NA | NA | NA | NA
Wells Crossing U/S Dry event 1/06/2017 | 6.16 | 186 [ 0.14 [ 3.40 14 9 NA | NA | NA | NA | NA | NA
Wells Crossing U/S Dry event 6/07/2017 | 6.06 | 179 | 009 | 420 14 3 NA | NA | NA | NA | NA | NA
Wells Crossing U/S Dry event 1/08/2017 | 580 [ 140 [ 013 [ 460 | 22 19 NA | NA | NA | NA | NA | NA
Wells Crossing U/S Dry event 4/09/2017 | 597 | 200 | 022 | 2.80 8 6 NA | NA | NA | NA | NA | NA
Wells Crossing U/S Dry 4/10/2017 NA | NA | NA | NA | NA | NA
Wells Crossing U/S Dry event 1112/2017 | 630 | 271 [ 021 [ 220 [ 21 14 NA | NA | NA | NA | NA | NA
Upstream and downstream sites
SW10-US connected. No visible flow, low water 12/04/2018 | 7.87 | 222 [ 047 [ 4.50 10 1 8 0.02 | 099 | 0.015 | 0.025 | 0.025 [ 0.025 [ 13 50 50 | 2.600 [ 0.001 [ 0.007 [ €8 [ 0.002 | 0.002 | 4110 | 0.005 | 4.1 | 0.100 | 0.0001| 0.003 | 0.001 | 0.001 | 0.005
level. Weather fine.
Upstream and downstream sites
SW10-US connected. No visible flow, low water 25/10/2018 | 568 | 19.8 | 025 | 215 6 1 4 003 | 1.10 | 0.015 | 0.025 | 0.025 | 0.025 | 13 50 50 | 1.400 | 0.001 | 0.001 [ 50 [ 0.002 | 0.002 | 2490 | 0.005 | 57 | 0.350 | 0.0001| 0.003 | 0.001 | 0.001 | 0.150
level. Overcast.
Unable to determine if upstream and
SW10-US o FIESUED EEEsiEil KB 11/04/2019 [ 7.30 | 193 [ 036 [ 4.60 2 1 4 0.02 | 071 | 0010 | 0.010 | 0.010 | 0010 [ 13 50 50 | 0200 | 0.007 | 0.001 [ 230 [ 0.002 | 0.002 | 1.800 | 0.005 | 83 | 0.079 | 0.0001 | 0.003 | 0.001 | 0.001 | 0.053
visible flow, very low water level. Weather
fine.
Unable to determine if upstream and
SW10 (Wells Crossing) - Us | downstream sites were connected. No 23/10/2019 | 843 | 27.7 | 037 | 1545 | 4 1 32 | 002 | 048 | 0010 | 0.010 | 0.070 | 0010 [ 13 50 50 | 0.120 | 0.002 | 0.0017 | 28.0 | 0.002 | 0.002 | 0.730 | 0.005 | 7.5 | 0.130 | 0.0007 | 0.003 | 0.001 | 0.001 | 0.002
visible flow, low water level. Weather
fine.
Wells Crossing U/S Dry 13/11/2019 NA | NA | NA | NA | NA | NA
SW10-US Dry 18/12/2019 NA | NA | NA | NA | NA | NA
SW10-US Dry 8/01/2020 NA | NA | NA | NA | NA | NA
SW10-US (Wells Crossing) | UPsiream and downstream connected. 29/02/2020 | 7.00 | 246 | 008 | 233 1 6 0.03 | 005 | 0.003 | 0.003 [ 0.030 | 0.003
Visible flow. Weather fine.
SW10-US (Wells Crossing) | UPstream and downstream connected. | 55535050 | 7.05 | 227 | 045 | 4.11 3 18 003 | 005 | 0.003 | 0.083 | 0.003 | 0.003
No visible flow. Weather fine.
SW10-US (Wells Crossing) | UPstream and downstream not 15/04/2020 | 7141 | 210 | 013 | 1454 1 7 0.03 | 070 | 0.003 | 0.003 [ 0.003 | 0.003

connected. No visible flow. Weather fine.
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Monitoring Location Field Notes Date w
pH unit °C mS/cm | mg/L NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L Hg/L Hg/L Hg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
SW10-US (Wells Crossing)  |UPstream and downstream not ) 8/05/2020 | 7.40 | 159 | 0.9 [ 19.12 0 10 0.03 [ 070 | 0.003 | 0.017 | 0.010 | 0.003
connected. No visible flow. Weather fine.
SW10-US (Wells Crossing) | UPstream and downsream not ) 25/06/2020 | 7.64 | 106 | 024 | 845 | 58 58 0.03 | 030 [ 0.003 | 0.003 | 0.030 | 0.003
connected. No visible flow. Weather fine.
SW10-US (Wells Crossing) | UPsiream and downstream not ) 17/07/2020 | 7.56 | 124 | 021 | 7.93 7 13 0.03 | 030 | 0.003 | 0.007 [ 0.003 | 0.003
connected. No visible flow. Weather fine.
SW10-US (Wells Crossing) | UPstream and downsream not ) 5/08/2020 | 7.32 | 127 | 047 | 7.24 6 14 0.03 | 040 [ 0.003 | 0.003 | 0.003 | 0.003
connected. No visible flow. Weather fine.
Upstream and downstream not
SW10-US (Wells Crossing)  |connected. No visible flow. Weather 2/09/2020 | 7.30 | 17.8 | 047 | 7.05 4 12 0.03 | 040 | 0.003 | 0.003 | 0.003 | 0.003
partly cloudy.
Upstream and downstream not
SW10-US (Wells Crossing)  |connected. No visible flow. Weather 9/10/2020 | 7.86 | 182 | 023 | 1076 [ & 48 | 003 [ 060 [ 0.003 | 0.015 | 0.010 | 0.003
partly cloudy.
Upstream and downstream not
SW10-US (Wells Crossing)  |connected. No visible flow. Weather 18/11/2020 | 7.22 | 207 | 033 | 9.31 16 30 | 003 [ 050 [ 0.003 | 0.006 | 0.003 | 0.003
partly cloudy.
Upstream and downstream not
SW10-US (Wells Crossing)  |connected. No visible flow. Weather 212/2020 | 7.44 | 252 | 0.28 | 5.31 6 8 003 | 070 | 0.003 | 0.061 | 0.003 | 0.003
partly cloudy.
Upstream and downstream not
SW10-US (Wells Crossing)  |connected. No visible flow. Weather 15/01/2021 | 6.10 | 225 | 0.10 | 5.10 8 14 | 003 | 1.00 | 0.003 | 0.051 | 0.005 | 0.003 | 25 50 50
partly cloudy.
SW10-US (Wells Crossing) | UPstream and downstream not 1/02/2021 | 650 | 194 | 014 | 620 12 16 003 | 1.00 | 0.003 | 0023 | 0.005 | 0.003 | 25 50 50
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Monitoring Location Field Notes Date w
pH unit °C mS/cm | mg/L NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L Hg/L Hg/L mg/L | mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

P80 & P20 Values (calculated from baseline and upstream data below)

P80 (80th Percentile) 7.31 0.36 42 1 33 0.04 0.97 | 0.015 [ 0.047 | 0.025 | 0.025 25 50 50 4.500 | 0.002 | 0.001 22.4 | 0.003 | 0.002 | 4.684 | 0.005 8.2 0.280 | 0.0001| 0.003 | 0.001 | 0.001 | 0.114
P20 (20th Percentile) 6.31 0.15 3.19

Baseline (pre-construction) Monitoring

SW10-Wells Crossing 15/05/2013

SW10-Wells Crossing 13/06/2013 | 5.60 17.2 0.09 5.92 25 12 0.02 0.50

SW10-Wells Crossing 18/07/2013

SW10-Wells Crossing 21/08/2013
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Monitoring Location Field Notes Date w
pH unit °C mS/cm | mg/L NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L Hg/L Hg/L Hg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
SW10-Wells Crossing 17/09/2013 | 5.50 19.4 0.16 3.48 37 16 0.04 0.61
SW10-Wells Crossing 25/10/2013
SW10-Wells Crossing 26/11/2013
SW10-Wells Crossing 20/12/2013
SW10-Wells Crossing 9/01/2014
SW10-Wells Crossing 26/02/2014
SW10-Wells Crossing 21/03/2014 | 6.15 241 0.34 3.40 6 18 0.05 0.86 0.113 | 0.006
SW10-Wells Crossing 7/04/2014
Upstream Monitoring
Wells Crossing U/S Wet 22/07/2015 | 6.28 13.0 0.18 6.17 6 19 0.02 0.53 | 0.015 | 0.025 | 0.025 | 0.025
Wells Crossing U/S ‘é"e' event basin construction abut Aand | 55085015 | 570 | 129 | 023 | 710 | 4 7 | 002 | 032 | 0015 | 0.025 | 0.025 | 0.025
Wells Crossing U/S Wet 18/09/2015 | 6.57 19.5 0.25 3.60 3 1 0.02 0.30 N/A N/A N/A N/A
Wet Type A all parameters within pre
Wells Crossing U/S construction guidelines Rock platform 13/10/2015 | 6.49 234 0.33 3.30 5 20 0.02 0.40 N/A N/A N/A N/A
crossing under construction
Wells Crossing U/S Wet type A and B 12mm 23/10/2015 6.37 232 0.36 1.90 8 20 0.03 0.58 0.015 | 0.025 | 0.025 | 0.025
Wells Crossing U/S Wet type A and B 4/11/2015 6.83 238 0.33 1.80 12 27 0.03 0.70 | 0.075 | 0.025 | 0.025 | 0.025
Wells Crossing U/S Wet type A 17/11/2015 6.24 236 0.17 2.40 20 10 0.02 0.54 N/A N/A N/A N/A
Wells Crossing U/S Wet Type A and B 3/12/2015 6.42 229 0.45 2.70 8 18 0.04 0.51 0.015 | 0.025 | 0.025 | 0.025
Wells Crossing U/S Wet type A 10/12/2015 6.10 256 0.30 2.60 78 49 0.04 0.64 0.015 | 0.025 | 0.025 | 0.025
Wet type A and B: water level low
Wells Crossing U/S particulate matter from macrophytes in 6/01/2016 6.31 251 0.38 1.80 13 " 0.02 0.58 | 0.015 | 0.025 | 0.025 | 0.025
sample
Wells Crossing U/S Wet type B 27/01/2016 6.33 26.8 0.43 3.30 8 4 N/A N/A 0.015 | 0.025 | 0.025 | 0.025
Wells Crossing U/S Wet A and B 19/02/2016 | 6.71 26.9 0.48 2.90 22 21 0.02 0.47 | 0.015 | 0.025 | 0.025 | 0.025
Wells Crossing U/S L8/ i 25 [P Gl i 3/03/2016 | 6.90 | 251 | 020 | 380 | 10 129 | 004 | 097 | 0.015 | 0.100 | 0.025 | 0.025
macrophytes in upstream sample
Wells Crossing U/S Wet A 9/03/2016 6.90 25.6 0.35 4.80 14 20 0.03 0.88 N/A N/A N/A N/A
Wells Crossing U/S Wet A and B 9/04/2016 6.78 24.0 0.38 4.30 43 29 0.02 0.44 0.015 | 0.025 | 0.025 | 0.025
Wet type A High TSS result possibly from
Wells Crossing U/S difficulty in obtaining sample without 25/04/2016 6.77 19.3 0.35 3.90 10 209 0.05 0.85 N/A N/A N/A N/A
macrophyte debris. NTU compliant
Wells Crossing U/S Wet Type A and B 6/06/2016 6.87 16.1 0.05 4.40 32 8 0.02 1.16 0.015 | 0.025 | 0.025 | 0.025
Wells Crossing U/S Wet Type A 20/06/2016 | 6.35 22.0 0.12 3.80 21 7 0.03 1.10 | 0.015 | 0.025 | 0.025 | 0.025
Wells Crossing U/S Wet Type A and B 5/07/2016 6.69 11.9 0.15 5.20 12 5 0.02 0.84 0.015 | 0.025 | 0.025 | 0.025
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Monitoring Location Field Notes Date w
pH unit °C mS/cm | mg/L NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L Hg/L Hg/L Hg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Wells Crossing U/S Wet type A 3/08/2016 6.84 21.9 0.02 3.60 21 10 0.02 0.29 N/A N/A N/A N/A
Wells Crossing U/S Wet type A ands B 4/08/2016 7.33 16.0 0.09 4.40 36 10 0.02 0.94 0.015 | 0.060 | 0.025 | 0.025
Wells Crossing U/S Wet 9/11/2016 6.68 24.3 0.20 3.90 15 7 N/A N/A N/A N/A N/A N/A
Wells Crossing U/S Wet 3/12/2016 7.03 232 0.29 3.80 13 10 N/A N/A N/A N/A N/A N/A
Wells Crossing U/S ‘s’ﬁ::lg"‘ (e s 3012017 | 7.42 | 243 | 055 [ 300 | 20 6 | nA | Nna | na | wA | A | Na
Wells Crossing U/S Wet event 6/01/2017 7.42 23.1 0.40 4.20 15 18 N/A N/A N/A N/A N/A N/A
Wells Crossing U/S Wet event 9/02/2017 7.16 24.3 0.49 3.10 7 4 N/A N/A N/A N/A N/A N/A
Wells Crossing U/S Wet event 15/02/2017 7.29 239 0.68 7.80 4 3 N/A N/A N/A N/A N/A N/A
Wells Crossing U/S Wet event 1/03/2017 6.82 24.6 0.57 3.60 4 3 N/A N/A N/A N/A N/A N/A
Wells Crossing U/S Wet event 13/03/2017 6.39 234 0.44 3.20 5 7 N/A N/A N/A N/A N/A N/A
Wells Crossing U/S ‘s’ﬁ::l;e““ I e [P 2710412017 | 624 | 204 | 034 | 370 | 39 6 | nA | na | na | nA | A | Na
Wells Crossing U/S :Zi";‘:"‘ Maciophielparticlosin 14/05/2017 | 624 | 142 | o060 | 510 | 54 1 NA | NA | nAa | NA | nA | Na
Wells Crossing U/S Wet event 19/05/2017 | 6.27 20.1 0.27 4.10 102 130 N/A N/A N/A N/A N/A N/A
Wells Crossing U/S :Zi::l‘;e"‘ Maciophielparticlosin 12/06/2017 | 6.03 | 214 | 003 | 410 | 27 5 NA | NA | nAa | NA | nA | Na
Wells Crossing U/S Wet event 17/06/2017 6.87 20.9 0.04 3.70 25 7 N/A N/A N/A N/A N/A N/A
Wells Crossing U/S Dry 12/10/2017 N/A N/A N/A N/A N/A N/A
Wells Crossing U/S Wet event 24/10/2017 7.31 241 0.18 2.50 17 3 N/A N/A N/A N/A N/A N/A
Wells Crossing U/S Wet event 7111/2017 7.01 17.2 0.19 3.40 C 5 N/A N/A N/A N/A N/A N/A
Upstream and downstream sites
SW10-US connected. High flow, high water level. 2/01/2018 6.12 256 0.28 2.16 23 1 17 0.02 1.01
Rain.
Upstream and downstream sites
SW-10 US connected. No visible flow, medium water( 3/02/2018 6.90 21.3 0.32 3.19 67 1 22 0.02 1.04 | 0.015 | 0.025 | 0.025 | 0.025 1.200 | 0.009 | 0.001 15.0 | 0.002 | 0.002 | 3.910 | 0.005 6.8 0.200 | 0.0007 | 0.003 | 0.0017 | 0.007 | 0.006
level. Drizzle.
Upstream and downstream sites
SW10-US connected. No visible flow, low water 6/03/2018 7.07 236 0.25 4.50 15 4 14 0.03 0.75
level. Rain.
Upstream and downstream sites
SW10-US connected. No visible flow, low water 24/04/2018 | 7.76 18.4 0.24 3.87 35 1 23 0.04 1.13 | 0.015 | 0.025 | 0.025 | 0.025 13 50 50 4.300 | 0.001 | 0.001 10.0 | 0.003 | 0.002 | 4.120 | 0.005 5.2 0.110 | 0.0007 | 0.003 | 0.007 | 0.007 | 0.063
level. Rain.
Upstream and downstream sites
SW10-US connected. No visible flow, very low water| 7/06/2018 6.98 16.0 0.22 5.66 41 1 " 0.02 0.63 0.015 | 0.025 | 0.025 | 0.025 13 50 50 2.800 | 0.007 | 0.001 12.0 0.002 | 0.002 | 1.110 | 0.005 4.8 0.021 | 0.0007 | 0.003 | 0.007 | 0.007 | 0.069
level. Weather fine.
Upstream and downstream sites
SW10-US connected. No visible flow, very low water| 25/08/2018 | 7.69 13.5 0.29 6.52 39 1 19 0.02 0.50 | 0.075 | 0.025 | 0.080 | 0.025 13 50 50 0.570 | 0.0071 | 0.001 22.0 | 0.002 | 0.002 | 0.230 | 0.005 5.4 0.020 | 0.0007 | 0.003 | 0.001 | 0.007 | 0.062
level. Overcast.
Upstream and downstream sites
SW10-US connected. No visible flow, low water 4/09/2018 7.67 14.3 0.33 6.64 18 1 10 0.02 0.56 0.015 | 0.025 | 0.025 | 0.025 13 50 50 1.100 | 0.0017 | 0.001 17.0 0.002 | 0.002 | 1.050 | 0.005 6.1 0.071 | 0.0007 | 0.003 | 0.007 | 0.007 | 0.065
level. Drizzle.
Upstream and downstream sites
SW10-US connected. No visible flow, low water 5/10/2018 7.29 17.6 0.28 6.93 46 1 14 0.02 0.48
level. Rain.
Upstream and downstream sites
SW10-US connected. No visible flow, low water 8/11/2018 712 222 0.36 2.59 12 1 6 0.02 0.70 0.015 | 0.025 | 0.025 | 0.025 13 50 50 0.310 | 0.007 | 0.001 27.0 0.002 | 0.002 | 1.430 | 0.005 8.9 0.140 | 0.0007 | 0.003 | 0.007 | 0.007 | 0.009

level. Overcast.




No visible flow. Weather fine.
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Monitoring Location Field Notes Date w
pH unit °C mS/cm | mg/L NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L Hg/L Hg/L Hg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Upstream and downstream sites not
SW10-US connected. No visible flow, very low water| 14/12/2018 8.39 254 0.41 7.79 13 1 15 0.02 0.77
level. Weather fine.
Upstream and downstream sites
SW10-US connected. No visible flow, very low water| 18/03/2019 | 7.47 [ 223 [ 036 | 482 | 312 1 172 | 006 | 2.15 | 0.010 | 0.270 | 0.450 | 0.010 [ 13 50 50 | 7.900 | 0.002 [ 0.007 [ 21.0 [ 0.004 [ 0.007 [ 5530 | 0.011 | 7.9 | 0.370 | 0.0001| 0.003 | 0.001 | 0.001 | 0.210
level. Weather fine.
Unable to determine if upstream and
SW10-US o FIESUED EEEsiEil KB 3/04/2019 | 7.02 | 194 | 036 | 461 43 1 13 | 003 | 097 | 0.010 | 0.010 | 0.010 | 0.010 | 13 50 50 | 1.200 | 0.001 | 0.001 [ 230 [ 0.002 | 0.002 | 2880 | 0.005 | 86 | 0.420 | 0.0001| 0.003 | 0.001 | 0.001 | 0.120
visible flow, very low water level. Weather
fine.
Upstream and downstream sites
SW10-US connected. No visible flow, low water 3/06/2019 | 7.05 | 144 | 030 | 7.21 6 1 1 0.02 | 039
level. Weather fine.
Upstream and downstream sites
SW10-US connected. No visible flow, low water 28/08/2019 | 7.30 | 17.2 | 023 | 546 | 124 1 114 | 007 | 161 | 0.070 | 0.030 | 0.010 [ 0.070 [ 13 50 50 | 4.800 | 0.007 | 0.007 [ 150 [ 0.003 | 0.002 | 6.060 | 0.005 | 4.7 | 0.220 | 0.0001 | 0.003 | 0.001 | 0.001 | 0.110
level. Overcast.
Unable to determine if upstream and
SW10-US downstream sites were connected. No | 47,10/5019 | 7.31 | 209 | 028 | 455 | 4 1 4 | 002 | 045
visible flow, medium water level. Weather
fine.
Y Upstream and downstream sites not
SIS connected. Dry. Weather fine. SR
SW10-US Dry 24/12/2019
Upstream water visible but not connected
SW10-US with downstream. No visible flow, 26/12/2019 | 6.67 | 224 | 023 | 1.75 | 46 33 | 009 [ 1.10 [ 0.006 | 0.066 | 0.030 | 0.003
standing water. Weather fine
SW10-US No visible water 15/01/2020
SW10-US Upstream and downstream connected. | 5/91/2020 | 7.29 | 2841 | 024 | 1189 [ 10 1 003 | 1.10 | 0.003 | 0.059 | 0.010 | 0.003
Visible flow. Weather fine.
SW10-US Upstream and downstream connected. | 14/00/2020 | 625 | 239 | 008 | 381 5 10 005 | 060 | 0.003 | 0.003 | 0.003 | 0.003
Visible flow. Weather fine.
SW10-US Upstream and downstream connected. | 140515020 | 6.31 | 245 | 006 | 344 | 6 6 | 003 | 070 | 0.003 | 0.017 | 0.003 | 0.003
Visible flow. Weather fine.
SW10-US Upstream and downstream connected. | g/032020 | 652 | 260 | 010 | 216 | o 003 | 370 | 0.003 | 0.003 | 0.003 | 0.003
Visible flow. Weather fine.
SW10-US (Wells Crossing) | UPstream and downstream connected. | 57535050 | 7.01 | 208 | 016 | 355 | 22 33 003 | 090 [ 0.003 | 0.043 | 0.003 | 0.003
No visible flow. Weather fine.
SW10-US (Wells Crossing) | UPstream and downstream connected. 10/04/2020 | 693 | 197 | 016 | 2.08 10 27 0.03 | 060 | 0.003 | 0.030 [ 0.003 | 0.003
No visible flow. Weather fine.
SW10-US (Wells Crossing) | UPstream and downstream connected. | 145515000 | 7.36 | 17.0 | 047 | 4.41 18 27 003 | 090 | 0.003 | 0.008 | 0.003 | 0.003
No visible flow. Weather fine.
SW10-US (Wells Crossing) | UPstream and downstream connected. 19/05/2020 | 7.96 | 144 | 024 | 4383 45 56 0.03 | 020 | 0.003 | 0.050 [ 0.003 | 0.003
No visible flow. Weather fine.
SW10-US (Wells Crossing) | UPstream and downstream connected. | 44/56/5000 | 7.80 | 169 | 017 | 6.19 | 103 80 003 | 010 [ 0.003 | 0.003 | 0.040 | 0.003
No visible flow. Weather fine.
SW10-US (Wells Crossing) | UPstream and downstream connected. 22/06/2020 | 8.44 | 1641 | 0.09 | 14.39 | 229 127 | 0.03 | 030 [ 0.003 | 0.003 | 0.008 | 0.003
No visible flow. Weather fine.
SW10-US (Wells Crossing) gi‘:;zaﬂ";;"ga"imgs"eam°°""e°'e"' 26/07/2020 | 7.11 | 162 | 005 | 950 | 361 102 | 0.03 | 060 | 0.003 | 0.019 | 0.003 | 0.003
SW10-US (Wells Crossing) | UPstream and downstream connected. 8/08/2020 | 669 | 166 | 0.12 | 9.09 15 20 0.03 | 030 | 0.003 | 0.009 [ 0.003 | 0.003
No visible flow. Weather fine.
SW10-US (Wells Crossing) | Pstream and downstream connected. | 4508/5050 | 7.03 | 165 | 0.2 | 6.56 4 12 003 | 050 | 0.003 | 0.003 | 0.003 | 0.003
No visible flow. Weather fine.
SWA10-US (Wells Crossing) | UPstream and downstream connected. 10/09/2020 | 8.09 | 176 | 017 | 7.68 4 27 0.08 | 040 | 0.003 | 0.021 | 0.003 | 0.003
No visible flow. Weather rain.
SW10-US (Wells Crossing) | UPstream and downstream connected. | 43,10/5000  7.46 | 17.5 | 0.23 | 10.70 9 50 0.10 | 0.90 [ 0.003 | 0.003 | 0.003 | 0.003
No visible flow. Weather fine.
SW10-US (Wells Crossing) | UPstream and downstream connected. 20/10/2020 | 7.47 | 171 | 025 | 554 10 104 | 003 | 060 [ 0003 | 0.028 | 0.067 | 0.003
No visible flow. Weather fine.
SW10-US (Wells Crossing) | Pstream and downstream connected. 6/12/2020 | 743 | 232 | 027 | 471 7 10 | 003 | 060 | 0.003 | 0.100 | 0.003 | 0.003
No visible flow. Weather overcast.
SWA10-US (Wells Crossing) | UPstream and downstream connected. 711212020 | 642 | 235 | 019 [ 1279 | 191 144 | 0.03 | 260 | 0.003 | 0.380 | 1.900 | 0.180
No visible flow. Weather fine.
SW10-US (Wells Crossing) | UPstream and downstream connected. 8/01/2021 | 6.00 | 239 | 0.0 | 570 10 3 0.03 | 070 | 0.003 | 0.003 | 0.005 | 0.003 | 25 50 50
No visible flow. Weather fine.
SW10-US (Wells Crossing) | UPstream and downstream connected. 19/01/2021 | 6.80 | 195 | 020 | 7.40 | 120 77 003 | 090 | 0003 | 0012 | 0.030 | 0.003 | 25 50 50
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Monitoring Location Field Notes Date w
pH unit °C mS/cm | mg/L NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L Hg/L Hg/L Hg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
SW10-US (Wells Crossing) Upstream and downstream connected. 14/02/2021 7.20 21.6 0.31 9.10 18 18 0.03 0.70 0.003 | 0.110 | 0.003 | 0.003 25 50 50
SW10-US (Wells Crossing) Upstream and downstream connected. 22/02/2021 6.50 19.5 0.16 6.30 40 18 0.03 1.00 | 0.003 | 0.017 | 0.003 | 0.003 25 50 50
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Dry Event Monitoring
Downstream Moni




partly cloudy.
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Monitoring Location Field Notes Date w
pH unit °C mS/cm | mg/L NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L Hg/L Hg/L Hg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Glenugie Ck D/S Al results compliant 6/02/17 742 | 234 | 047 | 280 5 7 NA | NA | NA | NA | NA | NA
Glenugie Ck D/S ELAEE) TS () el Nl (€e4) 2803117 | 683 | 214 | 030 | 380 [ 119 18 | nAa | wa | na | wa | Na | na
above P80 SD
Glenugie Ck D/S Al results within P80 guidelines 10/04/17 | 636 | 227 | 028 | 430 | 41 10 NA | NA | NA | NA | NA | NA
Glenugie Ck D/S gg'rr"zﬁ;e""w BeCiSblalcthergestiis 210517 | 694 | 226 | 029 | 380 | 16 8 NA | NA | ona | Na | nA | Na
Glenugie Ck DIS E';‘rﬁgﬁaﬁ"’w P Sl alipr s 10617 | 691 | 197 | 044 | 350 [ 55 6 NA | na | na | na | A | A
Glenugie Ck D/S Al results compliant 6/07/117 652 | 184 | 022 | 420 | 75 7 NA | NA | NA | NA | NA | NA
Glenugie Ck D/S Al results compliant 1/08/17 645 | 132 | 032 | 410 | 31 5 NA | NA | NA | NA | NA | NA
Glenugie Ck D/S Al results compliant 4/09117 673 | 209 | 051 | 420 9 4 NA | NA | NA | NA | NA | NA
Glenugie Ck DIS Sfm%ﬂ:nfb""e [Pl Gl e it 41017 | 748 | 211 | 053 | 230 | 4 4 NA | Nna | na | wa | A | A
Glenugie Ck D/S Al results compliant 111217 | 671 | 263 | 026 | 1.90 | 80 10 NA | NA | NA | NA | NA | NA
Upstream and downstream sites
SW11-DS (Glenugie Creek)  |connected. No visible flow, low water 12/04/18 | 7.60 | 19.0 | 033 | 075 | 23 1 10 | o010 | 284 | 0015 | 1.360 | 0.025 | 0.025 | 13 50 50 | 11.000 | 0.003 | 0.007 | 18.0 | 0.006 | 0.005 | 8.350 | 0.005 [ 15.0 | 0.500 | 0.0007| 0.005 | 0.001 | 0.001 | 0.150
level. Weather fine.
Upstream and downstream sites
SW11 (Glenugie Creek) connected. No visible flow, very low water| 2510118 | 6.33 | 194 | 029 | 223 [ 41 1 8 0.45 | 2.28 | 0.040 | 0.460 | 0.090 | 0.025 | 13 50 50 | 11.000( 0.002 [ 0.007 [ 16.0 [ 0.004 | 0.005 [ 5990 | 0.005 | 11.0 | 0.300 | 0.0001 | 0.003 | 0.001 | 0.001 | 0.062
level. Overcast.
Upstream and downstream sites not
SW11 (Glenugie Creek) connected. No visible flow, very low water| 11/04/19 | 7.28 | 189 [ 0.22 [ 8.10 0 1 6 0.05 | 1.41 | 0.010 | 0.200 | 0.100 | 0.020 | 13 50 50 | 0740 | 0.001 | 0.001 [ 150 [ 0.002 | 0.002 [ 1.260 | 0.010 | 11.0 | 0.150 | 0.0001 | 0.003 | 0.001 | 0.001 | 0.075
level. Weather fine.
Upstream and downstream sites not
SW11 (Glenugie Creek) ezl WMo i, oy e 231019 | 7.10 | 180 | 020 [ 210 3 1 6 014 | 2.97 | 0.050 | 1.250 | 0.390 | 0.190 [ 13 50 50 | 0.035 | 0.007 | 0.001 | 14.0 | 0.002 | 0.002 | 0.850 | 0.005 | 10.0 | 0.160 | 0.0007 | 0.003 | 0.001 | 0.001 | 0.045
level. Algae scum on surface. Weather
fine.
Upstream and downstream sites not
SW11-DS (Glenugie Creek)  |connected. No visible flow, low water 1311119 | 7.24 | 211 | 025 | 461 2 16 | 043 | 1.12 | 0.013 | 0.366 | 0.003 [ 0.019
level. Weather fine.
SW11-DS (Glenugie Creek)  |Dry 18/12/19
Upstream and downstream sites not
SW11-DS (Glenugie Creek) connected. No visible flow, low water 8/01/20 6.76 23.7 0.31 2.05 8 39 0.10 0.80
level. Weather fine.
SW11-DS (Glenugie Creek) | UPstream and downstream sites 20/02/20 | 7.67 | 245 | 027 | 628 [ 71 50 0.03 | 003 [ 0.003 | 0.005 | 0.006 | 0.003
connected. Visible flow. Weather fine.
SW11-DS (Glenugie Creek)  |UPsiream and downstream sites not 250320 | 771 | 233 | 041 | 352 2 9 0.06 | 040 | 0.026 | 0.240 | 0.110 | 0.042
connected. No visible flow. Weather fine.
SW11-DS (Glenugie Creek) | UPstream and downstream sites not 15/04/20 | 7.96 | 221 | 041 | 604 | 83 44 | 003 | 050 | 0.003 | 0.049 | 0.057 | 0.006
connected. No visible flow. Weather fine.
SW11-DS (Glenugie Creek)  |UPsiream and downstream sites not 8/05/20 735 | 170 | 135 | 611 2 5 010 | 230 | 0.072 | 0.160 | 1.300 | 0.073
connected. No visible flow. Weather fine.
SW11-DS (Glenugie Creek) | UPstream and downstream sites not 25/06/20 | 7.90 | 109 | 031 | 814 [ 77 54 0.03 | 060 [ 0.003 | 0.003 | 0.150 | 0.003
connected. No visible flow. Weather fine.
SW11-DS (Glenugie Creek)  |UPsiream and downstream sites not 17/07/20 | 7.87 | 123 | 065 | 813 12 12 0.03 | 080 [ 0.003 | 0.018 | 0.420 | 0.011
connected. No visible flow. Weather fine.
SW11-DS (Glenugie Creek) | UPstream and downstream sites not 50820 | 7.86 | 138 | 0.42 | 1204 | 80 68 | 003 | 090 | 0.003 | 0.036 | 0.330 | 0.015
connected. No visible flow. Weather fine.
Upstream and downstream sites not
SW11-DS (Glenugie Creek) connected. No visible flow. Weather 2/09/20 7.47 18.5 0.44 8.21 34 17 0.03 1.00 0.006 | 0.028 | 0.370 | 0.011
partly cloudy.
Upstream and downstream sites not
SW11-DS (Glenugie Creek)  |connected. No visible flow. Weather 9/10/20 754 | 171 | 048 | 1246 | 8 11 0.09 | 1.60 | 0.040 | 0.290 | 0.590 | 0.090
artly cloudy.
Upstream and downstream sites not
SW11-DS (Glenugie Creek)  |connected. No visible flow. Weather 18/11/20 | 826 | 226 | 0.84 | 7.41 22 19 | 003 | 050 | 0.003 | 0.120 | 0.083 | 0.009
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Monitoring Location Field Notes Date w
pH unit °C mS/cm | mg/L NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L Hg/L Hg/L Hg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Upstream and downstream sites not
SW11-DS (Glenugie Creek) connected. No visible flow. Weather 2/12/20 8.98 27.3 0.85 9.90 17 12 0.03 0.70 | 0.003 | 0.110 [ 0.006 | 0.008
partly cloudy.
Upstream and downstream sites not
SW11-DS (Glenugie Creek) connected. No visible flow. Weather 15/01/21 7.20 224 0.33 4.20 50 26 0.06 1.40 0.010 | 0.077 | 0.040 | 0.005 25 50 50
partly cloudy.
SW11-DS (Glenugie Creek) l;f’:::;’e" da"d e EieE i el 10221 | 720 | 195 | 042 | 620 | 32 23 | 006 | 120 [ 0003 | 0.150 | 0.110 | 0.003 | 25 50 50
P80 & P20 Values (calculated from baseline and upstream data below)
P80 (80th Percentile) 7.81 0.41 70 1 23 0.03 0.81 0.015 | 0.025 | 0.025 | 0.025 25 50 50 13.600 ( 0.002 | 0.001 26.8 0.005 | 0.009 | 6.878 | 0.005 17.0 0.072 | 0.0001 | 0.004 | 0.001 0.001 | 0.148
P20 (20th Percentile) 6.61 0.26 3.00
Baseline (pre-construction) Monitoring
SW11-Glenugie Creek 15/05/2013 7.00 17.4 0.49 270 19 11 0.02 0.27
SW11-Glenugie Creek 13/06/2013
SW11-Glenugie Creek 18/07/2013 6.87 14.7 0.35 10.33 20 5 0.02 0.33 0.006 | 0.029 | 0.005
SW11-Glenugie Creek 21/08/2013 | 7.02 12.4 0.49 3.30 16 3 0.02 0.28
SW11-Glenugie Creek 17/09/2013
SW11-Glenugie Creek 25/10/2013 7.33 20.7 0.39 243 10 7 0.02 0.49
SW11-Glenugie Creek 26/11/2013 | 6.81 221 0.25 3.45 104 28 0.03 0.82
SW11-Glenugie Creek 20/12/2013 6.91 220 0.40 210 10 4 0.02 0.38
SW11-Glenugie Creek 9/01/2014 7.23 21.7 0.31 0.71 16 10 0.03 0.37
SW11-Glenugie Creek 26/02/2014 7.22 2341 0.39 1.83 4 3 0.02 0.58
SW11-Glenugie Creek 21/03/2014
SW11-Glenugie Creek 7/04/2014 6.91 223 0.29 3.24 63 18 0.02 0.52
Upstream Monitoring
SW11-Glenugie Ck U/S Pooled water no flow 7/07/2015 5.87 11.6 0.40 7.75 44 C] 0.03 0.55 | 0.030 [ 0.390 | 0.050 | 0.050
SW11-Glenugie Ck U/S Pooled water no flow 19/08/2015 7.90 11.2 0.51 8.20 19 8 0.02 0.53 0.015 | 0.025 | 0.025 | 0.025
SW11-Glenugie Ck U/S dry event no flow 14/09/2015 | 6.64 14.1 0.30 2.60 8 14 0.02 0.40 | 0.005 | 0.005 | 0.040 | 0.005
SW11-Glenugie Ck U/S Dry-Type B: stagnant 6/10/2015 7.31 16.1 0.27 3.00 47 N/A N/A N/A 0.015 | 0.025 | 0.025 | 0.025
SW11-Glenugie Ck U/S Dry type A 26/11/2015 | 6.45 28.5 0.30 3.10 22 36 0.02 0.58 | 0.015 | 0.025 | 0.025 | 0.025
SW11-Glenugie Ck U/S Dry type A 9/12/2015 6.90 25.0 0.18 220 8 13 0.05 0.64 0.015 | 0.025 | 0.025 | 0.025
SW11-Glenugie Ck U/S Dry Type B 11/01/2016 | 6.45 25.0 0.15 2.60 92 21 0.02 0.52 | 0.015 | 0.025 | 0.025 | 0.025
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Monitoring Location Field Notes Date w
pH unit °C mS/cm | mg/L NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L Hg/L Hg/L Hg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
SW11-Glenugie Ck U/S Dry type A and B 2/02/2016 6.80 25.1 0.28 3.00 47 17 0.02 0.53 | 0.015 | 0.025 | 0.025 | 0.025
SW11-Glenugie Ck U/S Dry type A 23/03/2016 6.98 242 0.15 3.40 15 12 0.02 0.38 N/A N/A N/A N/A
SW11-Glenugie Ck U/S Dry type A and B 7/04/2016 6.76 249 [ 0.18 3.10 31 8 0.02 0.38 | 0.015 | 0.025 | 0.025 | 0.025
SW11-Glenugie Ck U/S Dry type A 6/05/2016 6.69 228 0.28 3.80 45 23 0.03 0.69 N/A N/A N/A N/A
Glenugie Ck U/S Dry type A and B 1/06/2016
Glenugie Ck U/S Dry Type A 4/07/2016 6.08 20.1 0.40 4.50 40 3 0.02 1.19 N/A N/A N/A N/A
Glenugie Ck U/S Dry type A and B 1/08/2016 6.45 18.7 | 0.31 5.80 13 6 0.02 0.52 | 0.015 | 0.025 | 0.025 | 0.025
Glenugie Ck U/S Dry type A 14/09/2016 6.67 225 0.20 4.00 42 14 0.02 0.79 N/A N/A N/A N/A
Glenugie Ck U/S Dry type A ands B 10/10/2016 | 6.73 23.0 0.43 3.80 40 23 N/A N/A N/A N/A N/A N/A
Glenugie Ck U/S Waterway dry 22/11/2016
Glenugie Ck U/S System dry 19/12/2016 System Dry
Glenugie Ck U/S Dry event 24/01/2017 7.06 26.4 0.52 3.70 8 8 N/A N/A N/A N/A N/A N/A
Glenugie Ck U/S Dry event 6/02/2017 Dry N/A N/A N/A N/A N/A N/A
Glenugie Ck U/S Dry event 28/03/2017 6.67 214 0.37 4.20 70 14 N/A N/A N/A N/A N/A N/A
Glenugie Ck U/S Dry event 10/04/2017 6.11 23.1 0.41 4.40 70 12 N/A N/A N/A N/A N/A N/A
Glenugie Ck U/S Dry event 2/05/2017 | 6.71 21.8 | 041 3.90 53 6 N/A N/A N/A N/A N/A N/A
Glenugie Ck U/S Dry event 1/06/2017 6.61 19.7 0.57 5.10 26 5 N/A N/A N/A N/A N/A N/A
Glenugie Ck U/S Dry event 6/07/2017 | 6.33 179 | 026 | 4.50 7 6 N/A N/A N/A N/A N/A N/A
Glenugie Ck U/S Dry event 1/08/2017 6.12 13.4 0.34 5.10 17 3 N/A N/A N/A N/A N/A N/A
Glenugie Ck U/S Dry event 4/09/2017 | 6.54 21.1 0.60 | 4.70 21 10 N/A N/A N/A N/A N/A N/A
Glenugie Ck U/S Dry event 4/10/2017 714 212 0.60 3.00 6 7 N/A N/A N/A N/A N/A N/A
Glenugie Ck U/S Dry event 11/12/2017 | 6.54 273 | 023 3.10 103 9 N/A N/A N/A N/A N/A N/A
Upstream and downstream sites
SW11-US connected. Very low flow, very low water | 12/04/2018 8.12 20.0 0.30 7.08 28 1 10 0.04 247 0.015 | 0.080 | 0.025 | 0.025 13 50 50 12.000 ( 0.002 | 0.001 20.0 0.006 | 0.011 | 6.370 | 0.005 15.0 0.085 | 0.0007 | 0.007 | 0.007 | 0.007 | 0.230
level. Weather fine.
Upstream and downstream sites
SW11-Us connected. No visible flow, very low water| 25/10/2018 | 6.74 20.6 0.34 3.92 51 1 4 0.06 1.65 | 0.015 | 0.025 | 0.025 | 0.025 13 50 50 | 16.000( 0.002 | 0.007 [ 16.0 | 0.005 | 0.008 | 7.640 | 0.005 [ 11.0 | 0.063 | 0.0007 [ 0.003 | 0.0017 | 0.007 | 0.094
level. Overcast.
Upstream and downstream sites not
SW11-US connected. No visible flow, very low water| 11/04/2019 7.87 19.3 0.33 7.90 1 1 7 0.02 1.13 0.010 | 0.010 | 0.010 | 0.010 13 50 50 0.660 | 0.007 | 0.001 24.0 0.002 | 0.002 | 0.380 | 0.005 15.0 0.034 | 0.0007 | 0.003 | 0.007 | 0.007 | 0.061
level. Weather fine.
Upstream and downstream sites not
SW11 (Glenugie Creek) - US  [connected. No visible flow, very low water| 23/10/2019 | 7.64 189 | 035 | 411 2 1 3 0.02 0.53 | 0.070 | 0.070 | 0.070 | 0.070 13 50 50 0.039 | 0.007 | 0.007 | 31.0 [ 0.002 | 0.002 | 0.081 [ 0.005 | 20.0 | 0.039 | 0.0007 | 0.003 | 0.007 | 0.007 | 0.003
level. Weather fine.
SW11-US Dry event 13/11/2019 Dry N/A N/A N/A N/A N/A N/A
SW11-Us Dry event 18/12/2020 Dry N/A N/A N/A N/A N/A N/A
SW11-US Dry event 8/01/2020 Dry N/A N/A N/A N/A N/A N/A
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Monitoring Location Field Notes Date w
pH unit °C mS/cm | mg/L NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L Hg/L Hg/L Hg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
SW11-US (Glenugie Creek)  |UPstream and downstream sites 29/02/2020 | 7.81 | 245 | 022 | 338 | 120 77 0.03 [ 003 | 0.003 | 0.011 [ 0.003 | 0.003
connected. Visible flow. Weather fine.
SW11-US (Glenugie Creek) | UPstream and downstream sites not 25/03/2020 | 7.99 | 231 | 035 | 278 7 18 0.03 | 003 [ 0.003 | 0.021 | 0.003 | 0.003
connected. No visible flow. Weather fine.
SW11-US (Glenugie Creek)  |UPsiream and downstream sites not 15/04/2020 | 825 | 205 | 026 | 847 [ 211 106 | 0.03 | 040 [ 0003 | 0.014 | 0.003 | 0.003
connected. No visible flow. Weather fine.
SW11-US (Glenugie Creek) | UPstream and downstream sites not 8/05/2020 | 7.96 | 17.3 | 035 | 572 | 116 32 0.03 | 050 [ 0.003 | 0.003 | 0.005 | 0.003
connected. No visible flow. Weather fine.
SW11-US (Glenugie Creek)  [UPsiream and downstream sites not 25/06/2020 | 7.98 | 107 | 029 | 835 | 107 62 0.03 | 090 | 0.003 | 0.003 [ 0.390 | 0.003
connected. No visible flow. Weather fine.
SW11-US (Glenugie Creek) | UPstream and downstream sites not 17/07/2020 | 8.07 | 109 | 032 | 1080 | 52 31 0.03 | 060 [ 0.003 | 0.003 | 0.260 | 0.003
connected. No visible flow. Weather fine.
SW11-US (Glenugie Creek)  |UPsiream and downstream sites not 5/08/2020 [ 7.61 | 130 | 024 | 7.12 61 37 0.03 [ 080 | 0.008 | 0.021 | 0.095 | 0.003
connected. No visible flow. Weather fine.
Upstream and downstream sites not
SW11-US (Glenugie Creek)  |connected. No visible flow. Weather 2/09/2020 | 7.77 | 181 | 034 | 799 | 36 20 003 | 070 | 0.003 | 0.003 | 0.010 | 0.003
partly cloudy.
Upstream and downstream sites not
SW11-US (Glenugie Creek)  |connected. No visible flow. Weather 9/10/2020 | 7.43 | 1841 | 037 | 1249 | 16 12 | 003 | 060 | 0.003 | 0.013 | 0.010 | 0.003
partly cloudy.
Upstream and downstream sites not
SW11-US (Glenugie Creek)  |connected. No visible flow. Weather 18/11/2020 | 8.02 | 228 [ 041 [ 492 15 21 003 | 060 | 0.003 | 0.013 | 0.003 | 0.003
partly cloudy.
Upstream and downstream sites not
SW11-US (Glenugie Creek)  |connected. No visible flow. Weather 2/12/2020 | 814 | 289 | 043 | 464 18 20 003 | 060 | 0.003 | 0.024 | 0.003 | 0.003
partly cloudy.
Upstream and downstream sites not
SW11-US (Glenugie Creek)  |connected. No visible flow. Weather 15/01/2021 | 7.10 [ 223 [ 028 | 560 | 100 54 005 | 1.30 | 0.003 | 0.050 | 0.008 | 0.003 | 25 50 50
partly cloudy.
SW11-US (Glenugie Creek) | UPsiream and downstream sites not 01/02/201 | 7.40 | 195 | 043 | 690 [ 26 21 003 | 1.10 | 0.003 | 0.029 | 0.003 | 0.003 | 25 50 50

connected.
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Monitoring Location Field Notes Date w
pH unit °C mS/cm | mg/L NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L Hg/L Hg/L Hg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Glenugie Ck D/S All results compliant 1/11/2016 7.33 23.7 0.32 3.00 4 3 N/A N/A N/A N/A N/A N/A
Glenugie Ck D/S Standing water no flow 9/11/2016 7.36 242 0.20 3.30 4 2 N/A N/A N/A N/A N/A N/A
Glenugie Ck D/S EC marginally above P80 (0.071) all other| - 3/155016 | 727 | 232 | 031 | 350 | 5 5 NA | na | wa | na | na | na
results compliant
Glenugie Ck D/S All results compliant 3/01/2017 7.44 239 0.21 2.80 10 5 N/A N/A N/A N/A N/A N/A
pH marginally (0.19) above P80 SD but
Glenugie Ck D/S similar to U/S reading. All other results 6/01/2017 7.59 22.9 0.13 3.40 34 27 N/A N/A N/A N/A N/A N/A
compliant
Glenugie Ck D/S All results compliant 9/02/17 7.41 246 0.17 3.10 4 5 N/A N/A N/A N/A N/A N/A
Glenugie Ck D/S All results compliant 15/02/2017 7.41 235 0.27 3.50 4 4 N/A N/A N/A N/A N/A N/A
Glenugie Ck D/S All results compliant 1/03/2017 717 246 0.09 3.20 41 18 N/A N/A N/A N/A N/A N/A
Glenugie Ck D/S PH (0.25) and EC (0.022) below P80. All | 413/03/2017 | 675 | 234 | 026 | 440 | 42 15 | nA | na | na | vA | A | Na
other results compliant)
Glenugie Ck D/S EC (0.143 above background. Allother | 57/04/5017 | 687 | 214 | 038 | 380 | 25 8 NA | NA | ona | NAa | nA | Na
results compliant.
Glenugie Ck DIS HO (ke RO (0) mEg kel 141052017 | 6.97 | 144 | 040 | 420 | 14 5 NA | Na | na | na | A | A
above P80. All other results compliant
Glenugie Ck D/S All results compliant 19/05/2017 6.95 20.1 0.10 5.40 76 20 N/A N/A N/A N/A N/A N/A
Glenugie Ck DIS sg‘rr(‘gi:n’:e"’w P80 SD. Allotherresults | 45/050017 | 610 | 205 | 0.06 | 450 | 129 g4 | wa | NA | NA | nAa | nA | NA
NTU (541.6) above P80 SD but less than
upstream result. All results compliant.
High TSS and turbidity results not
associated with HC2G construction
activities. Only area of construction
within Glenugie Creek catchment is small
Glenugie Ck D/S area north of Franklins Road, which has 17/06/2017 | 6.69 214 0.15 4.40 685 396 N/A N/A N/A N/A N/A N/A
completed concrete pavement and
topsoiling/revegetation of batters. Result
associated with State Forest area outside
construction footprint. EPA Forestry
section is investigating further following
discussion at June 2017 ERG meeting.
Glenugie Ck D/S EC D/S > U/S, all other results compliant | 12/10/2017 | 7.16 237 0.24 3.70 27 10 N/A N/A N/A N/A N/A N/A
Glenugie Ck D/S All results compliant 24/10/2017 7.14 23.7 0.21 3.60 79 12 N/A N/A N/A N/A N/A N/A
Glenugie Ck D/S 17 W el (e el @i el 71112017 | 7.45 | 17.2 | 018 [ 390 | 101 34 | wa | NnAa | Nna | na | na | Na
compliant
Upstream and downstream sites
SW11-DS connected. High flow, high water level. * | - 51115 | .16 | 256 | 0.00 | 624 | 800 [ 7 | 360 | 006 | 1.5
Overcast. Turbidity exceeded maximum
range of probe.
Upstream and downstream sites
SW11 (Glenugie Creek) connected. No visible flow, low water 3/02/2018 6.74 20.8 0.32 0.73 178 1 184 0.04 1.80 0.015 | 0.050 | 0.025 | 0.025 3.600 | 0.009 | 0.001 19.0 0.007 | 0.002 | 7.930 | 0.005 16.0 0.760 | 0.0007 | 0.005 | 0.007 | 0.007 | 0.062
level. Drizzle.
Upstream and downstream sites
SW11 (Glenugie Creek) connected. Very low flow, low water level.| 6/03/2018 6.99 22.6 0.18 3.33 4 4 17 0.09 2.06
Rain.
Upstream and downstream sites
SW11 (Glenugie Creek) connected. Low flow, low water level. 24/04/2018 7.42 18.5 0.21 5.10 55 1 29 0.04 0.83 0.015 | 0.025 | 0.025 | 0.025 13 50 50 7.000 | 0.007 | 0.001 14.0 0.005 | 0.002 | 3.980 | 0.005 9.1 0.140 | 0.0007 | 0.003 | 0.007 | 0.007 | 0.120
Rain.
Upstream and downstream sites
SW11 (Glenugie Creek) connected. Very low flow, low water level.[ 7/06/2018 7.48 14.9 0.16 7.47 238 1 90 0.04 0.96 | 0.075 | 0.025 | 0.100 | 0.025 13 50 50 9.300 | 0.007 | 0.001 5.6 0.005 | 0.005 | 5.540 | 0.005 4.4 0.044 | 0.0007 | 0.003 | 0.001 | 0.007 | 0.068
Overcast.
Upstream and downstream sites not
SW11 (Glenugie Creek) connected. No visible flow, very low water| o5/0g/501g | 744 | 133 | 047 | 574 57 1 31 004 | 1.04 [ 0015 | 0.110 | 0180 | 0.025 [ 13 50 50 | 0310 | 0.007 | 0.001 | 75 | 0.002 | 0.002 | 0.300 | 0.005 | 53 | 0.022 | 0.0007 | 0.003 | 0.001 | 0.001 | 0.036
level. Overcast. Algal bloom in water
column.
Upstream and downstream sites not
SW11 (Glenugie Creek) connected. No visible flow, very low water| 4/09/2018 7.09 13.3 0.20 4.45 19 1 C 0.06 1.14 | 0.015 | 0.100 | 0.210 | 0.025 13 50 50 2.300 | 0.0071 | 0.001 11.0 | 0.002 | 0.002 | 1.350 | 0.005 8.2 0.068 | 0.0007 [ 0.003 | 0.0017 | 0.007 | 0.038

level. High algae levels. Overcast.
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Electrical Conductivity (field)

Dissolved Oxygen (field)

Turbidity (field)

Oil & Grease
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SW11 (Glenugie Creek)

Upstream and downstream sites not
connected. No visible flow, very low water]|
level. Drizzle.

5/10/2018

7.21

17.5

0.19

6.61

46

0.02

0.71

SW11 (Glenugie Creek)

Unable to determine if upstream and

sites were connected. No
visible flow, low water level. Overcast.

8/11/2018

712

21.0

0.31

1.94

38

39

0.29

3.79

0.040

1.300

0.210

0.140

50

50

4.100

0.002

0.001

17.0

0.002

0.002

4.590

0.005

11.0

0.410

0.0001

0.003

0.001

0.001

0.010

SW11 (Glenugie Creek)

Unable to determine if upstream and
sites were connected. No

visible flow, low water level. Overcast.

14/12/2018

7.92

220

0.35

3.97

21

3.70

SW11 (Glenugie Creek)

Unable to determine if upstream and
sites were connected. No

visible flow, very low water level. Weather
fine.

18/03/2019

7.64

20.6

0.21

4.02

129

36

3.26

0.050

0.670

0.640

0.100

50

50

4.500

0.001

0.001

10.0

0.004

0.005

3.010

0.005

8.6

0.079

0.0001

0.003

0.001

0.001

0.190

SW11 (Glenugie Creek)

Upstream and downstream sites not
connected. No visible flow, very low water|
level. Weather fine.

3/04/2019

7.61

19.5

0.20

3.86

55

0.07

1.00

0.010

0.210

0.010

0.120

50

50

3.500

0.001

0.001

12.0

0.002

0.002

2.380

0.005

8.9

0.130

0.0001

0.003

0.001

0.001

0.063

SW11 (Glenugie Creek)

SW11 (Glenugie Creek)

Upstream and downstream sites not
connected. No visible flow, low water

level. Weather fine.

3/06/2019

24

Upstream and downstream sites not
connected. No visible flow, medium water
level. Overcast.

28/08/2019

15.3

0.28

3.74

0.010

0.320

0.180

0.020

50

50

0.097

0.001

0.001

18.0

0.002

0.002

0.220

0.005

13.0

0.045

0.0001

0.003

0.001

0.001

0.086

SW11 (Glenugie Creek)

SW11-DS

Upstream and downstream sites not
connected. No visible flow, low water

level. Weather fine.

17/10/2019

7.29

19.0

0.20

4.28

0.15

3.67

Upstream and downstream sites not
connected. No visible flow, low water
level. Weather fine.

30/11/2019

7.32

28.8

0.34

2.28

22

0.20

0.010

SW11-DS

No visible water.

24/12/2019

SW11-DS

SW11-DS

SW11-DS

SW11-DS

SW11-DS

SW11-DS

SW11-DS

SW11-DS

SW11-DS

SW11-DS

SW11-DS

SW11-DS

Upstream and downstream sites not
connected. No visible flow, low water
level. Weather fine.

26/12/2019

6.59

226

0.18

1.96

40

38

0.06

1.00

0.003

0.014

0.025

0.003

Upstream and downstream sites not
connected. No visible flow, low water
level. Weather fine.

15/01/2020

7.31

237

0.31

6.44

0.20

1.70

Upstream and downstream sites
connected. Low visible flow, low water
level. Weather fine.

20/01/2020

7.98

293

0.26

15.58

122

84

0.03

1.10

0.003

0.009

0.006

0.003

74

160

Upstream and downstream sites
connected. Low visible flow, low water
level. Weather fine.

10/02/2020

7.46

26.1

0.16

5.12

246

114

0.03

1.00

0.003

0.003

0.200

0.068

Upstream and downstream sites
connected. Low visible flow, low water
level. Weather fine.

14/02/2020

147

0.003

0.003

0.092

0.027

Upstream and downstream sites
connected. Low visible flow, low water
level. Weather fine.

6/03/2020

27.8

6.29

0.03

1.10

0.003

0.003

0.003

0.003

Upstream and downstream sites not
connected. No visible flow, low water
level. Weather fine.

27/03/2020

7.97

215

0.29

5.22

482

260

0.03

0.70

0.007

0.093

0.170

0.022

Upstream and downstream sites not
connected. No visible flow, low water
level. Weather fine.

10/04/2020

7.18

20.6

0.41

3.54

59

63

0.08

1.10

0.003

0.220

0.130

0.041

Upstream and downstream sites not
connected. No visible flow, low water
level. Weather fine.

10/05/2020

7.53

18.3

1.32

8.53

0.09

210

0.083

0.250

1.200

0.063

Upstream and downstream sites not
connected. No visible flow, low water
level. Weather fine.

19/05/2020

8.11

15.2

1.38

5.27

0.10

0.072

0.130

1.500

0.049

Upstream and downstream sites not
connected. No visible flow, low water
level. Weather fine.

11/06/2020

145

66

0.003

0.012

0.460

0.006

Upstream and downstream sites not
connected. No visible flow. Weather fine.

22/06/2020

8.37

16.7

0.26

12.22

72

61

0.03

0.50

0.003

0.010

0.003

0.003

SW11-DS

Upstream and downstream sites
connected. Visible flow. Raining.

26/07/2020

7.42

15.9

0.23

10.19

>1000

900

0.05

1.10

0.003

0.015

0.330

0.003

SW11-DS

Upstream and downstream sites not
connected. No visible flow, low water

8/08/2020

6.96

17.7

0.20

9.99

98

89

0.03

0.60

0.003

0.036

0.160

0.003

level. Weather fine.
SW11-DS Upstream and downstream sites not
connected. No visible flow. Weather fine.

15/08/2020

7.31

17.5

0.23

9.29

101

76

0.03

0.60

0.003

0.003

0.100

0.003
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Monitoring Location Field Notes Date w
pH unit °C mS/cm | mg/L NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L Hg/L Hg/L Hg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
SW11-DS Upstream and downstream sites not | 40092020 | 7.55 | 166 | 0.43 | 927 | 34 23 | o410 | 1.20 | 0.030 | 0.150 | 0.660 | 0.190
connected. No visible flow. Weather rain.
SW11-DS pstsaenddoyns s s SSoUl 13/10/2020 [ 7.33 | 173 [ 0.49 | 1127 [ 18 19 | 009 | 1.40 | 0.020 [ 0.020 | 0.530 | 0.063
connected. No visible flow. Weather fine.
SW11-DS Upstream and downstream sites not | 010/2020 | 7.30 | 181 | 0.53 | 457 | 30 41 | 008 | 100 | 0.007 | 0.190 | 0.150 | 0.027
connected. No visible flow. Weather fine.
Upstream and downstream sites not
SW11-DS connected. No visible flow. Weather 6/12/2020 7.34 231 0.60 10.92 136 94 0.03 0.60 0.003 | 0.150 | 0.580 | 0.060
overcast.
Upstream and downstream sites not
SW11-DS connected. No visible flow. Weather 7/12/2020 7.49 255 0.28 11.24 175 155 0.10 2,60 | 0.003 | 0.520 | 0.180 | 0.017
overcast.
Upstream and downstream sites not
SW11-DS connected. No visible flow. Weather 8/01/2021 7.20 234 0.21 7.80 95 50 0.07 1.20 0.020 | 0.019 | 0.080 | 0.003 25 50 50
overcast.
Upstream and downstream sites not
SW11-DS connected. No visible flow. Weather 19/01/2021 7.30 20.2 0.37 4.20 35 21 0.00 0.90 | 0.010 | 0.091 | 0.020 | 0.008 53 160 50
overcast.
SW11-DS U“j’:r‘"::'g‘da"d censteamicliesnot 14/02/2021 [ 7.30 | 213 | 049 | 430 [ 14 24 | 005 | 1.00 [ 0003 | 0.270 | 0.010 | 0.003 | 25 50 50
SW11-DS N 22102/2021 | 7.10 | 196 | 018 | 7.30 | 120 76 | 003 | 090 | 0.020 | 0.003 | 0.006 | 0.003 | 25 | s0 | 50
P80 & P20 Values (calculated from baseline and upstream data below)
P80 (80th Percentile) 7.79 0.35 125 1 71 0.04 1.14 0.015 | 0.039 | 0.070 | 0.025 25 50 50 12.200 ( 0.001 | 0.001 18.8 0.005 | 0.005 | 6.490 | 0.005 13.4 0.082 | 0.0001| 0.003 | 0.001 0.001 | 0.067
P20 (20th Percentile) 6.71 0.13 3.42
Baseline (pre-construction) Monitoring
SW11-Glenugie Creek 15/05/2013
SW11-Glenugie Creek 13/06/2013 6.89 17.7 0.13 5.35 269 125 0.05 0.81
SW11-Glenugie Creek 18/07/2013
SW11-Glenugie Creek 21/08/2013
SW11-Glenugie Creek 17/09/2013 | 6.42 21.3 0.20 5.30 51 28 0.03 0.65
SW11-Glenugie Creek 25/10/2013
SW11-Glenugie Creek 26/11/2013
SW11-Glenugie Creek 20/12/2013
SW11-Glenugie Creek 9/01/2014
SW11-Glenugie Creek 26/02/2014
SW11-Glenugie Creek 21/03/2014 | 7.11 23.2 0.19 4.97 109 37 0.02 0.46 | 0.005 [ 0.111 [ 0.077 | 0.004
SW11-Glenugie Creek 7/04/2014
Upstream Monitoring
SW11-Glenugie Ck U/S Wet-No Flow 22/07/2015 | 6.20 13.2 0.44 5.47 26 12 0.02 0.55 | 0.075 | 0.025 | 0.025 | 0.025
SW11-Glenugie Ck U/S Pooled water no flow 25/08/2015 7.40 13.2 0.12 8.20 50 28 0.02 0.45 0.015 | 0.025 | 0.050 | 0.025
SW11-Glenugie Ck U/S Noticeable flow 18/09/2015 | 6.71 19.6 0.11 3.90 59 20 0.02 0.55 N/A N/A N/A N/A
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Monitoring Location Field Notes Date w
pH unit °C mS/cm | mg/L NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L Hg/L Hg/L Hg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
SW11-Glenugie Ck U/S w:t‘erype A.No flow sediment evidentin | 15/10/5015 | 670 | 237 | 032 | 260 | 60 38 | 003 | 069 [ nA | NA | NA | NA
SW11-Glenugie Ck U/S Wet type A and B 12mm 23/10/2015 6.36 234 0.46 1.80 63 62 0.05 0.88 0.015 | 0.025 | 0.060 | 0.025
SW11-Glenugie Ck U/S 4/11/2015 Sampling point dry
SW11-Glenugie Ck U/S Wet type A 17/11/2015 6.20 234 0.05 3.40 75 19 0.03 0.49 N/A N/A N/A N/A
SW11-Glenugie Ck U/S Wet Type A and B 3/12/2015 6.73 22.6 0.08 3.30 53 22 0.03 0.56 | 0.015 | 0.025 | 0.025 | 0.025
SW11-Glenugie Ck U/S Wet type A 10/12/2015 6.80 256 0.12 3.20 550 1132 0.08 1.66 0.015 | 0.025 | 0.120 | 0.025
SW11-Glenugie Ck U/S Wet type A and B 6/01/2016 6.68 25.3 0.09 3.10 108 50 0.03 0.64 | 0.015 | 0.025 | 0.025 | 0.025
SW11-Glenugie Ck U/S Wet type B 27/01/2016 6.72 26.4 0.09 3.10 114 27 N/A N/A 0.015 | 0.060 | 0.025 | 0.025
SW11-Glenugie Ck U/S Wet A and B 19/02/2016 | 6.78 26.8 0.47 2.90 26 Cl 0.02 0.03 | 0.015 | 0.025 | 0.025 | 0.025
SW11-Glenugie Ck U/S Wet A and B 3/03/2016 713 256 0.13 3.50 32 21 0.02 0.40 0.015 | 0.025 | 0.090 | 0.025
SW11-Glenugie Ck U/S Wet A 9/03/2016 7.23 25.1 0.15 3.00 75 25 0.02 0.61 N/A N/A N/A N/A
SW11-Glenugie Ck U/S Wet A and B 9/04/2016 6.84 24.0 0.21 3.10 29 12 0.02 0.45 0.015 | 0.025 | 0.025 | 0.025
SW11-Glenugie Ck U/S Wet type A 25/04/2016 | 6.87 19.2 0.26 3.80 37 18 0.02 0.44 N/A N/A N/A N/A
Glenugie Ck U/S Wet Type A and B 6/06/2016 6.54 16.3 0.18 5.10 158 47 0.02 1.63 0.015 | 0.025 | 0.090 | 0.025
Glenugie Ck U/S Wet Type A 20/06/2016 | 6.15 21.8 0.16 5.20 251 94 0.03 1.36 | 0.015 | 0.025 | 0.070 | 0.025
Glenugie Ck U/S Wet Type A and B 5/07/2016 6.49 12.4 0.35 5.70 45 C] 0.02 1.16 | 0.015 | 0.025 | 0.530 | 0.025
Glenugie Ck U/S Wet type A 3/08/2016 7.15 20.9 0.44 5.30 23 14 0.02 0.64 N/A N/A N/A N/A
Glenugie Ck U/S Wet type A ands B 4/08/2016 7.39 20.4 0.10 5.60 125 167 0.04 1.27 | 0.015 | 0.025 | 0.070 | 0.025
Glenugie Ck U/S Wet 1/11/2016 6.97 24.0 0.53 3.20 38 21 N/A N/A N/A N/A N/A N/A
Glenugie Ck U/S Standing water no flow 9/11/2016 6.86 24.3 0.51 2.90 78 25 N/A N/A N/A N/A N/A N/A
Glenugie Ck U/S Wet 3/12/2016 System dry
Glenugie Ck U/S System dry 3/01/2017 System dry
Glenugie Ck U/S Wet event 6/01/2017 7.85 23.1 0.08 5.10 24 " N/A N/A N/A N/A N/A N/A
Glenugie Ck U/S Wet event 9/02/2017 Dry N/A N/A N/A N/A N/A N/A
Glenugie Ck U/S Wet event 15/02/2017 Dry
Glenugie Ck U/S Wet event 1/03/2017 Dry N/A N/A N/A N/A N/A N/A
Glenugie Ck U/S Wet event 13/03/2017 6.54 234 0.34 3.30 30 4 N/A N/A N/A N/A N/A N/A
Glenugie Ck U/S Wet event 27/04/2017 | 6.67 20.9 0.27 4.50 58 10 N/A N/A N/A N/A N/A N/A
Glenugie Ck U/S Wet event 14/05/2017 6.77 14.2 0.29 4.80 46 8 N/A N/A N/A N/A N/A N/A
Glenugie Ck U/S Wet event 19/05/2017 | 6.97 19.9 0.08 5.10 36 14 N/A N/A N/A N/A N/A N/A
Glenugie Ck U/S Wet event 12/06/2017 6.07 20.7 0.06 4.40 158 97 N/A N/A N/A N/A N/A N/A
Glenugie Ck U/S Wet event 17/06/2017 | 6.54 21.5 0.09 4.40 850 572 N/A N/A N/A N/A N/A N/A
Glenugie Ck U/S Wet event 12/10/2017 7.32 24.0 0.15 3.50 13 4 N/A N/A N/A N/A N/A N/A




Monitoring Location

Field Notes

Date

Temperature (field)

Electrical Conductivity (field)

Dissolved Oxygen (field)

Turbidity (field)

Oil & Grease

Suspended Solids

Total Phosphorus

Total Nitrogen

Phosphate

Ammonia

Nitrate

Nitrite

TRH >C10-C16 Fraction

TRH >C16-C34 Fraction

TRH >C34-C40 Fraction

Aluminium

Arsenic

Cadmium

Calcium

Chromium

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Selenium

Silver

Zinc

pH unit

mS/cm

mg/L

NTU

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

=
Q
=

=
Q
=

=
Q
=

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

Glenugie Ck U/S

Wet event

24/10/2017

7.08

237

0.25

4.30

102

N/A

N/A

N/A

N/A

N/A

N/A

Glenugie Ck U/S

Wet event

7/11/2017

7.62

17.3

0.16

4.50

123

38

N/A

N/A

N/A

N/A

N/A

N/A

SW11-Us

Upstream and downstream sites
connected. High flow, high water level.
Overcast.

2/01/2018

6.15

256

0.09

6.03

624

296

0.06

1.94

SW-11US

SW11 (Glenugie ck) US

level. Drizzle.

Upstream and downstream sites
connected. No visible flow, low water

3/02/2018

7.10

211

0.29

1.74

26

0.04

1.88

0.015

0.025

0.025

0.025

4.500

0.009

0.001

18.0

0.005

0.005

4.430

0.005

14.0

0.220

0.0001

0.006

0.001

0.001

0.063

Upstream and downstream sites
connected. Very low flow, low water level.
Rain.

6/03/2018

7.47

23.0

0.29

5.64

0.03

1.13

SW11-US

Upstream and downstream sites
connected. Low flow, very low water

level. Rain.

24/04/2018

7.98

18.1

0.28

5.98

20

0.02

0.84

0.015

0.025

0.025

0.025

50

50

5.400

0.001

0.001

20.0

0.003

0.002

2.450

0.005

13.0

0.076

0.0001

0.003

0.001

0.001

0.049

SW11-Us

Upstream and downstream sites
connected. Medium flow, medium water
level. Weather fine.

7/06/2018

7.56

16.2

0.16

7.20

452

194

0.05

1.55

0.015

0.050

0.080

0.025

50

50

14.000

0.002

0.001

5.1

0.007

0.008

8.580

0.005

4.6

0.050

0.0001

0.003

0.001

0.001

0.068

SW11-Us

Upstream and downstream sites not
connected. No visible flow, very low water
level. Overcast. Sample taken from
isolated pool of water

25/08/2018

7.82

13.2

0.19

7.60

64

27

0.03

0.75

0.015

0.025

0.025

0.025

50

50

0.420

0.001

0.001

9.3

0.002

0.002

0.230

0.005

6.7

0.013

0.0001

0.003

0.001

0.001

0.038

SW11-US

Sampled in isolated pool with no visible
flow, very low water level. Overcast.

4/09/2018

51

0.015

0.025

0.025

0.025

50

50

17.000

0.001

0.001

0.006

0.005

7.360

0.005

8.3

0.029

0.0001

0.003

0.001

0.001

0.039

SW11-US

SW11-Us

level. Drizzle.

Upstream and downstream sites not
connected. No visible flow, very low water|

5/10/2018

7.23

17.9

0.22

6.06

24

0.08

0.91

Upstream and downstream sites not
connected. No visible flow, low water
level. Overcast.

8/11/2018

7.35

221

0.36

4.59

35

0.04

1.51

0.015

0.025

0.025

0.025

50

50

11.000

0.001

0.001

16.0

0.004

0.005

5.910

0.005

11.0

0.092

0.0001

0.003

0.001

0.001

0.013

SW11-Us

SW11-Us

Upstream and downstream sites not
connected. No visible flow, very low water

level. Weather fine.

14/12/2018

8.30

315

0.43

3.52

49

20

0.04

1.46

Unable to determine if upstream and
downstream sites were connected. No
visible flow, very low water level. Weather
fine.

18/03/2019

7.76

213

0.23

5.05

82

0.03

1.02

0.010

0.050

0.060

0.010

50

50

3.400

0.001

0.001

16.0

0.002

0.006

1.610

0.005

9.0

0.046

0.0001

0.003

0.001

0.001

0.160

SW11-Us

SW11-US

SW11-Us

Upstream and downstream sites not
connected. No visible flow, very low water
level. Weather fine.

3/04/2019

7.82

19.4

0.17

4.60

32

0.02

0.50

0.010

0.010

0.010

0.010

50

50

1.600

0.001

0.001

13.0

0.002

0.002

0.750

0.005

7.6

0.023

0.0001

0.003

0.001

0.001

0.066

Upstream and downstream sites not
connected. No visible flow, very low water|
level. Weather fine.

3/06/2019

6.72

14.3

0.20

6.27

28

0.02

0.39

Upstream and downstream sites not
connected. No visible flow, very low water
level. Overcast.

28/08/2019

7.62

17.3

0.36

5.59

0.02

0.63

0.010

0.050

0.010

0.010

50

50

0.150

0.001

0.001

25.0

0.002

0.002

0.110

0.005

17.0

0.012

0.0001

0.003

0.001

0.001

0.045

SW11-US

SW11-Us

Upstream and downstream sites not
connected. No visible flow, very low water|
level. Weather fine.

17/10/2019

Dry. Weather fine.

30/11/2019

SW11-US

Dry. Weather fine.

24/12/2019

SW11-Us

Dry. Weather fine.

26/12/2019

SW11-US

No visible water

15/01/2020

SW11-Us

SW11-US

SW11-Us

SW11-US

Upstream and downstream sites
connected. Low visible flow, low water
level. Weather fine.

20/01/2020

7.36

29.7

0.20

13.04

146

56

0.03

1.20

0.003

0.039

0.050

0.003

Upstream and downstream sites
connected. Low visible flow, low water
level. Weather fine.

10/02/2020

7.25

23.9

0.15

5.34

280

119

0.10

1.00

0.003

0.003

0.200

0.003

Upstream and downstream sites
connected. Low visible flow, low water
level. Weather fine.

14/02/2020

7.68

24.7

0.13

5.31

301

131

0.03

0.90

0.003

0.003

0.100

0.003

Upstream and downstream sites
connected. Low visible flow, low water

level. Weather fine.

6/03/202

8.03

15.68

33

0.003

0.008

0.003

0.003




Monitoring Location

Field Notes

Date

Temperature (field)

Electrical Conductivity (field)

Dissolved Oxygen (field)

Turbidity (field)
Oil & Grease

Suspended Solids

Total Phosphorus

Total Nitrogen

Phosphate

Ammonia

Nitrate

Nitrite

TRH >C10-C16 Fraction

TRH >C16-C34 Fraction

TRH >C34-C40 Fraction

Aluminium

Arsenic

Cadmium

Calcium

Chromium

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Selenium

Silver

Zinc

pH unit

mS/cm

mg/L

NTU mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

=
Q
[

=
Q
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=
Q
=

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

SW11-Us

Upstream and downstream sites not
connected. No visible flow, low water
level. Weather fine.

27/03/2020

8.07

20.8

0.33

3.35

202

156

0.03

0.60

0.003

0.016

0.003

0.003

SW11-US

SW11-Us

Upstream and downstream sites not
connected. No visible flow, low water

level. Weather fine.

10/04/2020

7.99

20.4

0.29

8.83

81

48

0.03

0.40

0.003

0.030

0.003

0.003

Upstream and downstream sites not
connected. No visible flow, low water
level. Weather fine.

10/05/2020

8.25

17.9

0.35

7.27

60

82

0.03

0.50

0.003

0.015

0.003

0.003

SW11-US

SW11-Us

Upstream and downstream sites not
connected. No visible flow, low water

level. Weather fine.

19/05/2020

46

71

0.003

0.024

0.003

0.003

Upstream and downstream sites not
connected. No visible flow, low water
level. Weather fine.

11/06/2020

8.20

16.6

0.18

6.77

82

68

0.03

0.10

0.003

0.003

0.003

0.003

SW11-US

Upstream and downstream sites not

connected. Visible flow, low water level.

Weather fine.

22/06/2020

8.54

15.8

0.27

21.02

62

45

0.03

0.60

0.003

0.003

0.008

0.003

SW11-Us

Upstream and downstream sites
connected. Visible flow, medium water
level. Raining.

26/07/2020

7.80

16.2

0.12

13.21

>1000

3950

0.03

0.70

0.003

0.018

0.075

0.003

SW11-US

Upstream and downstream sites not

connected. Visible flow, low water level.

Weather fine.

8/08/2020

7.28

16.9

0.27

9.54

54

47

0.03

0.70

0.005

0.032

0.069

0.003

SW11-Us

Upstream and downstream sites not

connected. Visible flow, low water level.

Weather fine.

15/08/2020

7.46

16.4

0.31

8.77

60

45

0.03

0.80

0.006

0.003

0.050

0.003

SW11-US

SW11-Us

SW11-Us

SW11-US

SW11-Us

SW11-US

SW11-Us

SW11-Us

Upstream and downstream sites not
connected. No visible flow, low water
level. Weather rain.

10/09/2020

7.74

10.64

36

28

0.003

0.027

0.007

0.003

Upstream and downstream sites not
connected. No visible flow, low water
level. Weather fine.

13/10/2020

7.54

18.2

0.37

14.16

22

27

0.03

0.003

0.003

0.006

0.003

Upstream and downstream sites not
connected. No visible flow, low water
level. Weather fine.

20/10/2020

7.73

191

0.37

0.03

0.60

0.003

0.018

0.003

0.003

Upstream and downstream sites not
connected. No visible flow, low water
level. Weather fine.

6/12/2020

7.88

234

0.42

8.68

35

22

0.03

0.60

0.003

0.071

0.003

0.003

Upstream and downstream sites not
connected. No visible flow, low water
level. Weather fine.

7/12/2020

7.51

256

0.39

5.67

42

20

0.03

0.60

0.003

0.059

0.003

0.003

Upstream and downstream sites not
connected. No visible flow, low water
level. Weather fine.

8/01/2021

6.90

23.2

0.18

8.60

140

62

0.10

1.30

0.030

0.120

0.060

0.022

25

50

50

Upstream and downstream sites not
connected. No visible flow, low water
level. Weather fine.

19/01/2021

7.40

20.0

0.29

7.40

60

23

0.00

0.70

0.003

0.092

0.040

0.003

25

120

50

Upstream and downstream sites not
connected.

14/02/2021

8.00

213

0.43

8.10

0.03

1.10

0.003

0.003

0.003

0.003

25

50

50

SW11-US

Upstream and downstream sites
connected.

22/02/2021

7.00

19.6

0.17

8.30

140

96

0.03

1.00

0.020

0.007

0.010

0.003

25

50

50




Appendix C

Groundwater Quality: Results of Interest

I_INK Annual Water Monitoring Report: Construction Phase - Pacific Highway Upgrade:
mngneindésn - \\/oplgoolga to Ballina - Wells Crossing to Glenugie (Nov 2019 - Feb 2021)
2683-1252



Groundwater Quality Table of Results of Interest

Site Date Results of Interest P20 /P80
TDS = 1760 mg/L 1490
Sodium = 492 mg/L 418

GWB31 23/12/2020 Calcium = 46.0 mg/L 36.0
Magnesium = 13.0 mg/L 11.0
Chloride = 638 mg/L 428




Appendix D

Groundwater Quality: Data

(Note: Italicised values in the following tables are below the practical quantification limit and have been
halved to enable the calculation of statistics)

I_INK Annual Water Monitoring Report: Construction Phase - Pacific Highway Upgrade:
miomel mopnaladdsn— \\jo0lgoolga to Ballina - Wells Crossing to Glenugie (Nov 2019 - Feb 2021)
2683-1252



GWB31

Physical and chemical properties Hydrocarbons Nutrients Major Cations Major Anions Heavy Metals (Dissolved)
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Monitoring Location Field Notes Date - - -
malL mg/L
pH unit °C mS/cm mg/L NTU mg/L Hg/L Hg/L Mg/l mg/LN | mg/L P mg/L mg/L mg/L mg/L mg/L SOg42 CaCO3 | mg/L mg/L mg/L mg/L mg/L
equiv
Downgradient (construction) Monitoring
GWB31 11/09/2015 7.10 21.10 2.55 212 0 1660 1.01 0.45 414 26 176.0 57.8 169 132 710 0.013 | 0.0005 | 0.001 0.001 0.009
GWB31 16/12/2015 8.30 23.30 212 2.59 800 1334 2.41 0.07 345 3.0 126.0 50.0 156 101 660 0.010 | 0.0005 | 0.023 | 0.001 0.019
GWB31 20/05/2016 6.67 24.04 243 8.89 771 1743 0.61 0.25 394 3.0 171.0 62.0 177 125 830 0.005 | 0.0005 0.013 0.001 0.027
GWB31 18/08/2016 7.30 21.40 242 9.67 0 1600 1.26 0.93 366 2.0 165.0 59.0 194 115 785 0.006 | 0.0005 0.005 0.001 0.041
GWB31 Not enough to sample - no recharge 13/12/2016 . . . . . . . .
24hrs after purge.
GWB31 29/03/2017 6.84 23.21 241 1.60 132 1540 50 120 50 1.34 0.15 326 3.1 121.0 55.5 167 258 846 0.005 | 0.0010 0.033 0.005 0.018
GWB31 23/06/2017 7.02 20.05 2.03 0.14 731 1240 13 50 50 0.95 0.20 296 2.8 101.0 451 119 181 865 0.010 | 0.0010 0.002 0.005 0.002
GWB31 12/09/2017 6.82 22.16 227 1.17 413 1170 13 50 50 1.40 0.02 337 6.6 107.0 50.4 130 202 882 0.005 | 0.0010 0.008 0.005 0.024
GWB31 18/12/2017 6.75 24.08 2.24 0.47 123 1370 13 50 50 1.03 0.07 400 4.1 110.0 54.0 172 261 827 0.014 | 0.0010 1.590 0.005 0.020
GWB31 29/03/2018 6.63 23.62 213 0.31 57 1360 13 50 50 1.56 0.05 315 5.0 101.0 50.0 141 197 835 0.013 | 0.0070 | 0.079 | 0.005 0.020
GWB31 21/06/2018 7.08 20.23 2.23 1.76 448 1440 13 50 50 0.82 0.10 332 34 108.0 50.0 148 194 821 0.005 | 0.0010 0.039 0.005 0.002
GWB31 18/09/2018 7.19 22.32 2.24 0.65 196 1340 13 50 50 0.37 0.07 339 5.0 109.0 51.0 157 223 860 0.005 | 0.0070 | 0.310 | 0.005 0.020
GWB31 20/12/2018 7.36 26.35 2.06 2.62 77 1370 13 50 50 1.75 0.07 308 4.1 101.0 48.0 168 193 77 0.005 | 0.0010 0.056 0.011 0.032
GWB31 26/03/2019 7.40 22.30 1.97 1.77 295 1240 13 50 50 1.22 0.12 300 25 93.0 45.0 175 158 756 0.005 | 0.0070 | 0.007 | 0.005 0.015
GWB31 4/09/2019 6.80 21.48 2.31 2.33 134 1380 13 50 50 1.32 0.09 345 11.0 107.0 50.0 175 191 859 0.012 0.0010 0.120 0.005 0.054
GWB31 Insufficient water to sample. 7/12/2019
GWB31 Insufficient water to sample. 6/04/2020
GWB31 Insufficient water to sample. 24/06/2020
GWB31 Insufficient water to monitor. 23/09/2020
GWB31 23/12/2020 7.26 24.43 1.41 16.89 112 1760 13 50 50 2.15 0.17 492 2.6 46.0 13.0 638 8 247 0.025 | 0.0010 0.010 0.005 0.002
P80 & P20 Values (calculated from baseline data)
P80 8.16 2555 800 1490 114 50 50 2.50 0.30 418 7.3 36.0 11.0 428 19 431 0.060 0.0010 0.027 0.005 0.017
P20 7.21 0.98 0.83 625




Physical and chemical properties Hydrocarbons Nutrients Major Cations Major Anions Heavy Metals (Dissolved)
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Monitoring Location Field Notes Date = = =
mg/L mg/L
pH unit °C mS/cm mg/L NTU mg/L Ha/L Mg/l Mg/l mg/LN | mg/L P mg/L mg/L mg/L mg/L mg/L Sg42 CaCo3 mg/L mg/L mg/L mg/L mg/L
equiv
Downgradient Baseline (pre-construction) Monitoring (identifier from pre-construction)
GW31 9/04/2014 | 696 | 2151 | 148 | 340 131 25 50 50
Upgradient (construction) Monitoring
GWB30 11/09/2015 | 7.90 | 1930 | 189 | 58 | 240 [ 1070 07 0.2 383 23 348 75 319 16 368 | 0.060 | 0.0005 | 0.011 | 0.007 | 0.003
GWB30 16/12/2015 | 910 | 2350 | 189 | 28 | 479 [ 1083 06 0.1 418 2.0 34.0 8.0 375 17 380 | 0020 | 0.0005 | 0013 | 0.007 | 0.005
GWB30 20052016 | 7.09 | 2176 | 222 | 902 800 | 1240 1.0 03 442 2.0 48.0 9.0 403 16 450 | 0.011 | 0.0005 | 0.010 | 0.007 | 0.004
GWB30 18/08/2016 | 810 | 2120 | 039 | 877 193 470 1.0 04 83 3.0 15.0 3.0 94 5 85 0512 | 0.0005 | 0.024 [ 0.001 | 0.020
GWB30 13112/2016 | 720 | 2280 | 136 | 833 0 1120 0.9 06 282 2.0 22,0 40 245 9 290 | 0.087 | 0.0005 | 0.004 | 0.007 | 0.002
GWB30 29/03/2017 | 636 | 2320 | 028 | 309 | 353 183 50 50 50 13 0.1 46 1.4 58 2.0 46 13 42 0780 | 0.0070 | 0.010 | 0.005 | 0011
GWB30 [BIE Ty CRESCHlos R 23/06/2017 | 7.21 | 2024 | o064 | o046 | 800 401 13 50 50 16 0.1 106 1.7 103 35 103 16 147 | 0110 [ 0.0010 | 0.007 | 0.005 | 0.002
measuring range of probe.
GWB30 [RUATRILY CXEBeERIot (RN 121092017 | 770 | 2155 [ 092 | 204 | 800 535 13 50 50 1.2 0.0 169 26 143 47 135 19 215 | 0028 | 0.0010 | 0.036 | 0.005 | 0.002
measuring range of probe.
GWB30 [BIE Ty CRESCHlos R 181212017 | 730 | 2373 | o098 | o011 | e0 | 625 13 50 50 20 0.1 200 | 84 | 250 | 91 153 18 224 | 0.046 | 0.0010 | 0.002 | 0.005 | 0.002
measuring range of probe.
GWB30 [UTiEEfYy GREEEalot T 20/03/2018 | 722 | 2471 | 099 [ 0.00 800 655 13 50 50 28 0.1 187 1.8 15.0 47 142 16 255 | 0.048 | 0.0070 | 0.004 | 0.005 | 0.002
measuring range of probe.
GWB30 21/06/2018 | 7.92 | 2120 [ 118 | 205 [ 351 772 13 50 50 14 0.1 235 32 20.0 6.1 190 17 288 | 0013 | 0.0070 | 0031 | 0.005 | 0.002
GWB30 18/09/2018 | 868 | 2277 | 1.21 1.91 205 747 13 50 50 07 0.1 233 22 17.0 52 193 16 313 | 0005 | 0.0010 | 0.038 | 0.005 | 0.002
GWB30 21122018 | 872 | 2847 | 098 | 150 | 256 702 13 50 50 14 0.1 209 35 16.0 49 168 17 281 | 0017 | 0.0010 | 0.110 | 0.005 | 0.010
GWB30 28/03/2019 | 921 | 2151 | 134 | 197 | 49 838 13 50 50 27 0.1 251 49 18.0 6.2 276 18 301 | 0.005 | 0.0010 | 0.027 | 0.005 | 0.002
GWB30 4/09/2019 | 767 | 2439 | 207 | 028 349 | 1320 13 50 50 13 0.1 391 180 | 29.0 9.0 428 14 430 | 0.010 | 0.0070 | 0.016 | 0.005 | 0.004
GWB30 71212019 | 752 | 2445 [ 259 | 000 186 | 1490 13 50 50 09 0.1 460 7.2 360 | 140 | 537 18 431 | 0.005 | 0.0010 | 0013 | 0.005 | 0.024
GWB30 6/04/2020 | 750 | 2541 | 220 | 107 | 819 | 1550 13 50 50 25 0.2 418 73 350 | 110 92 49 424 | 0005 | 0.0010 | 0.002 | 0.005 | 0.023
GWB30 24/06/2020 | 698 | 1999 [ 239 | 147 | 393 | 1540 [ 210 620 50 25 0.2 411 100 | 350 | 110 | 502 15 421 | 0017 | 0.0010 | 0.002 | 0.005 | 0.009
GWB30 23/09/2020 | 731 | 2271 | 253 | 125 | 599 | 1700 13 50 50 13 05 457 8.3 420 | 140 | s87 19 444 | 0014 | 0.0010 | 0.005 | 0.005 | 0.017
GWB30 I;’;’::ig exceeded maximumrange | 53400000 | 826 | 2245 | 270 | 17.06 | >1000 | 961 13 50 50 5.0 1.2 185 6.6 800 | 360 9% 49 680 | 0.005 | 0.0010 | 0.024 | 0.005 | 0.061




Heavy Metals (Dissolved)

Physical and chemical properties Hydrocarbons Nutrients Major Cations Major Anions
s | 5| & . s
© © © g £
2 s 2 L & 5 3
5 > s o w & 2 £ € = £ £
2 2 £ £ 2 3 Q 5
z tlolo |l 2 |laga || 8| 8|:=z g | s | 2| 2 3 | 2| E| S| 2| 2 g | 3 | ¢
e =3 w o 5 = Q Q Q z £ 8 < 3 5 2 S = E ] 55 s N
£ e S @ 3 k] o a 5 8 g 5 @ g 3 8 S
Q 18) &) o o ] o = 8 <
T T T © ]
o o o %
Monitoring Location Field Notes Date = = =
malL mg/L
pH unit °C mS/cm mg/L NTU mg/L Ha/L Mg/l Mg/l mg/LN | mg/LP mg/L mg/L mg/L mg/L mg/L 3342 CaCo3 mg/L mg/L mg/L mg/L mg/L
equiv
Upgradient Baseline (pre-construction) Monitoring (identifier from pre-construction)
GW30 14/11/2013 7.33 26.54 3.02 1.69 6 1930 4100 240 50 5.57 0.13 661 22 85.6 15.6 466 433 630 0.007 | 0.0005 0.000 0.001 0.004
GW30 10/02/2014 7.29 26.57 3.34 1.37 12 2100 50 50
GW30 9/04/2014 7.41 22.46 3.51 2.02 5 440 50 50




Appendix E

Groundwater Levels: Results of Interest

I_INK Annual Water Monitoring Report: Construction Phase - Pacific Highway Upgrade:
mivme nmopnaladdsn— \\joplgoolga to Ballina - Wells Crossing to Glenugie (Nov 2019 - Feb 2021)
2683-1252



WC2G Groundwater Levels Table of Results of Interest

Bore P80 Level Results of Interest
Difference

18/07/19 - 9/11/20 (approx. 1.3 years)

(max. level difference approx. 5.3 m)’

GWB29 3.35m 12/12/20 - 2/01/21 (approx. 1 month)
(max. level difference approx. 4.4 m)

Notes:

1 - Part of the period of exceedence falls within a previous reporting period and has previously been reported




Appendix F

Groundwater Levels: Charts

lINK Annual Water Monitoring Report: Construction Phase - Pacific Highway Upgrade:
sl ngnen b \\joolgoolga to Ballina - Wells Crossing to Glenugie (Nov 2019 - Feb 2021)
2683-1252
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A Manual Measurements
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GWB30 & GWB31 Water Levels

A Manual Measurements
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Appendix G
Maps of Water Monitoring Sites

lINK Annual Water Monitoring Report: Construction Phase - Pacific Highway Upgrade:
mimmsingnaind &0 \\oolgoolga to Ballina - Wells Crossing to Glenugie (Nov 2019 - Feb 2021)
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