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Executive Summary

This is the second annual water monitoring report for the construction phase of the Halfway Creek to
Glenugie project, which is Section 2 of the Woolgoolga to Ballina (W2B) Pacific Highway upgrade.
The reporting period for this annual report is 1 July 2016 to 30 June 2017. 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 27/3/15, GeoLINK ref: 2134-1118). 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 80" percentile (P80) figure and/or 20" percentile (P20) figure (as relevant) from
the baseline data. 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 all sites. A review was undertaken of the
environmental incidents that occurred during the reporting period and have the potential to impact
water quality. None of the incidents recorded during the reporting period appeared to correlate with a
surface water quality result of interest.

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 only down-gradient water quality monitoring bore.

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 pair of bores during the pre-construction monitoring period.
During the reporting period, results of interest were identified at all sites.

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.
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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. The results were
discussed at the Environmental Review Group meetings and, if required, action items were placed in
the meeting notes for subsequent follow-up and close out.

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.
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1. Introduction

1.1 Background

This is the second annual water monitoring report for the construction phase of the Halfway Creek to
Glenugie project, which is Section 2 of the Woolgoolga to Ballina (W2B) Pacific Highway upgrade.
The reporting period for this annual report is 1 July 2016 to 30 June 2017.

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 27/3/15, GeoLINK ref: 2134-1118).

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
W2B 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 W2G project including:

m  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 are described in Section 2.1 and Appendix C of the WQMP.
There was no change to the monitoring locations during the reporting period.

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
are as follows:

= Two wet event sampling rounds per month with:

- Assess Type A parameters every round (refer to Table 2.1).
- Assess Type B parameters every second round (refer to Table 2.2).

= One dry event sampling round per month:

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

Table 2.1 Surface Water Sampling Parameters

pH

Temperature

Electrical Conductivity (EC)

Dissolved Oxygen (DO)

Turbidity

Total Suspended Solids (TSS)

Total Oils and Grease

Total Phosphorous, Total Nitrogen

Phosphate, Ammonia, Nitrate, Nitrite

Total Recoverable Hydrocarbons (TRH) * X
* Note: TRH is to be included as a Type A parameter is oil/grease is visible at sampling location

XIX|X|X | X | X|X X

X

Wet events are defined as 10 mm or more of rain within 24 hours. Wet event sampling is to be
undertaken within 24 hours of the rain event.
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The monitoring undertaken during the reporting period complied with the above requirements, except
for the following changes that were agreed by the Environmental Representative Group (ERG) and
approved by the Environmental Representative:

m  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.
m  Analysis of nutrients was discontinued in October 2016.

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 are described in Section 2.2 and Appendix C of the
WQMP. There was no change to the monitoring locations during the reporting period.

2.2.2 Sampling Regime and Parameters

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

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 (Ca2+), X

Magnesium (Mg2+)
Major Anions Chloride (CI-), Sulfate (SO42-), Bicarbonate (HCO3-) X
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 one bore on one occasion because there
was insufficient water in the bore.
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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.
Purging of groundwater bores was undertaken prior to the collection of samples during the August and
December 2016 monitoring rounds. A passive sampling approach was used to collect groundwater
samples during the March and June 2017 monitoring rounds.

2.3 Groundwater Levels

2.3.1 Monitoring Locations

The groundwater level monitoring locations are described in Section 2.2 and Appendix C of the
WQMP. There was no change to the monitoring locations during the reporting period.

2.3.2 Sampling Regime

As per Section 4.3.1.1 of the WQMP, the required frequency of monitoring 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). Total rainfall for the reporting period was 1128 mm, which is
slightly lower than the long-term average annual rainfall of 1179 mm.

During July and September 2016, rainfall was close to the long-term average monthly totals. In
August 2016, March 2017 and June 2017 the rainfall totals were significantly higher than average.
The particularly high total for March 2017 is a result of a large rainfall event associated with ex-tropical
cyclone Debbie. Inthe remaining months of the reporting period (October 2016 to January 2017 and
April to May 2017) monthly rainfall was below average.
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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 80t percentile (P80) figure and/or 20" percentile (P20) figure
(as relevant) from the baseline data.

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) then further comparison with the upstream result collected at the same time is undertaken.
Where the downstream result is 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 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 data over the course of the
project.

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 site, three rounds of pre-construction data were collected during this six-month period. At the
remaining site, only one round of data was collected. This was due to insufficient water in the
piezometer 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 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 construction phase 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:

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

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

= During the construction phase, 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.

As discussed in Section 3.2.1, the P20 and P80 values are updated as additional upstream data is
collected and added to the baseline data set. The construction contractor was provided with updated
P20 and P80 values at the end of the first reporting period. In Appendix B, there are comments in the
field notes column about how the results compare to the P20 and P80 values. These comments were
entered by the construction contractor on the basis of the P20 and P80 values that were available at
the time the comments were entered. For example, the comments entered in early 2017 would have
been based on the P20 and P80 values calculated at the end of the 2015-16 reporting period. In
contrast, the results that are highlighted in bold red font in Appendix B are based on the P20 and P80
values as at 30 June 2017. Therefore, the comments in the field notes column will not necessarily
match the results that are highlighted in bold red font.

Appendix G presents a table of environmental incidents that occurred during the reporting period and
have the potential to impact water quality. The last five columns of the table assess potential
correlation between incidents and surface water quality results of interest. It is considered that there is
a potential correlation between an incident and a surface water quality result if the incident occurred
within 50 m of a waterway or drain (or more than 50 m if the incident involved a spill greater than five
litres) and a result of interest for a relevant parameter was recorded within a month following the
incident.

Based on the information presented in Appendix G, none of the incidents recorded during the
reporting period appeared to correlate with a result of interest.
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3.3.1 Discussion

All sites had results of interest for at least one parameter during one or more monitoring rounds. All
sites were in close proximity to construction works for at least some of the monitoring events during
the reporting period. Monitoring results and the proximity and nature of construction works at some
sites suggest that some results of interest were attributable to construction activities. 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 all sites on eight or more occasions, including
during both wet and dry sampling events (refer to Appendix A). While the impacts from the
recorded EC levels are considered likely to be negligible, management responses can include a
review of the existing measures that relate to the management of erosion and sediment control
and the use of fertilisers.

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 construction activities, is
long periods of floodplain inundation due to flood events.

Results of interest for DO concentrations were recorded at SW11 on three occasions (1/11/16,
19/12/16 and 3/1/17), including both wet and dry sampling events. Low DO concentrations,
especially over a long-term, can stress aquatic fauna. Management responses to results of
interest for DO concentrations can include a review of:

- management of cleared vegetation and mulch stockpiles (with respect to tannin leachates);
and
- maintaining the flow regime of waterways during construction works.

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 levels and suspended solids concentrations were recorded at all
sites on five or more occasions, including during both wet and dry sampling events (refer to
Appendix A). Elevated turbidity can attenuate light and subsequently stress photosynthetic
aquatic flora. Suspended solids can stress fish via interfering with the function of fish gills and
when suspended solids fall out of suspension they can smother sessile aquatic biota.
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Potential management responses to address significant turbidity/ suspended solid concentrations
can include:

- review of existing erosion and sediment controls at relevant sites to ensure they are
appropriate and functioning well, particularly during rainfall; and

- measuring turbidity levels downstream of activities that disturb or have the potential to disturb
sediments in a waterway to confirm that existing controls (e.g. silt curtains) are working
effectively.

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.

Oil and grease was not visible at any sites during the reporting period.
Nutrients: Nutrients can enter waterways via:

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

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

- incomplete detonation or spillage of ammonium nitrate fuel oil during blasting, leading to the
leaching of nitrates into soil and subsequently into waterways.

Elevated nutrient concentrations can result in algal blooms that in turn stress the aquatic system
via light attenuation and depressed DO concentrations.

Results of interest for nutrient concentrations were recorded at all sites on one or more occasions
(SWO09: 1/8/16, 4/8/16. SW10: 4/8/16. SW11: 4/7/16, 1/8/16, 4/8/16, 14/9/16). Where results of
interest for nutrient concentrations are reported, potential management responses can include:

- investigating the potential sources of nutrients (e.g. fertiliser);
- review of existing erosion and sediment controls; and
- confirming that the flow regime of the relevant waterway is being maintained appropriately.

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 all sites on four or more
occasions including during both wet and dry sampling events (refer to Appendix A). Aquatic biota
can become stressed when pH levels fall outside optimal ranges. Where results of interest for pH
levels are reported, potential management responses can include:

- for low pH levels, review acid sulfate soil management and cleared vegetation/ mulch
stockpile management (with respect to tannin leachates); and

- for high pH levels, review management of spills/ leaching/ runoff associated with concreting
and/or lime stabilisation.
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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 3.2.1 regarding potential impacts of construction activities on
specific surface water quality parameters and potential management responses to significant results is
also applicable to groundwater quality.

During the reporting period, results of interest were identified at GWB31; the only down-gradient water
quality monitoring bore. The results of interest were identified during three of the four monitoring
rounds. On the second monitoring round (December 2016), there was insufficient water at GWB31 to
collect a sample.

Results of interest for pH values were recorded during two monitoring rounds. It is noted that the
baseline pH range for GWB31 is quite narrow; with a P20 of 7.09 and a P80 of 7.90. The pH results of
interest were 6.84 on the 29/3/17 and 7.02 on the 23/6/17. As these pH levels are only slightly outside
a relatively narrow range, they are not considered to be of concern.

A result of interest for turbidity was recorded on one occasion at GWB31. It is considered unlikely that
turbidity levels in the groundwater would be influenced by road construction activities, unless there is a
relatively direct hydraulic pathway between surface sources of turbid water and the groundwater.

Results of interest for salts, metals and hydrocarbon values were recorded on one or more occasions.
Given the relatively small amount of data on which the P80 values have been calculated, it is possible
that these results are within the range of natural variability at the site.

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 all sites. Further investigation to determine the likelihood of
project activities being a contributing factor to these results included:

m  The timing of the cutting and/or excavation works at the specific site.
=  Site observations that indicate 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.
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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 RMS and contractor environmental
personnel to evaluate the effectiveness of environmental controls.

= Weekly or fortnightly joint inspections by the Environmental Representative and RMS
environmental personnel.
Regular in