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23 October 2020 .
NCA20R116005
Williamtown Sand Syndicate
PO Box 898
Newcastle, NSW 2300

Attention: Darren Williams

Subject:  Quarterly water quality monitoring results
Cabbage Tree Road sand quarry
August 2020 monitoring event

Please find enclosed the quarterly water quality monitoring results at Cabbage Tree Road Sand Quarry for the
August 2020 monitoring event.

1 SCOPE OF SERVICE

The scope of work includes the quarterly surface and groundwater monitoring as part of the quarterly monitoring
requirements. Figure 1 (Attachment: 1) presents the surface water and groundwater sampling locations.

The scheduled August monitoring was a quarterly monitoring event to include gauging of all available monitoring
wells (a total of 13 wells) and sampling from eleven monitoring wells and four surface water locations.

2 SITE WORK

The quarterly monitoring round was conducted on 14 August 2020.

Each well location was gauged using a water level meter to determine groundwater depth (relative to the top of
the well casing) and the total depth of the well, in order to calculate the volume of water in the well. Following the
gauging a HydraSleeve was then placed into the well ensuring the top of the sleeve was located under the water
and left in place while all remaining wells were gauged. Following gauging, each of the HydraSleeves were
removed and samples taken.

The August 2020 monitoring round included:

e Gauging of 13 monitoring wells;
e  Groundwater sampling from eleven monitoring wells (BH10 was dry); and
e Surface water sampling from three locations (SW2 was dry at the time of sampling).

Water samples were collected in laboratory supplied containers and placed in an ice chilled esky. The samples
were then submitted to a NATA accredited laboratory under a chain of custody (COC) for the analytical schedule
as per Table 1.

Table 1: Summary of Quarterly Water Quality Analysis

Analysis Number of Samples
Primary Intra-lab Inter-lab Transport Rinsate
(Duplicate) (Triplicate) Blank Blank
14 1 1 1 1

Hydrocarbons*
Metals** 14 1 1 1 1
Iron (dissolved) 14 1 1 1 1
Total Dissolved Solids (TDS) 14 0 0 0 0
Total Suspended Solids (TSS) 14 0 0 0 0
PFAS (28 analytes, standard level) 14 2 2 1 1

* TRH (C6 — C40), BTEXN (Silica Gel)
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** NEPM Metals Suite (dissolved) - Arsenic (As), Barium (Ba), Beryllium (Be), Boron (B), Cadmium (Cd), Chromium (Cr), .
Cobalt (Co), Copper (Cu), Iron (Fe), Lead (Pb), Manganese (Mn), Mercury (Hg), Nickel (Ni), Selenium (Se), Vanadium (V),
Zinc (Zn).

3 SAMPLING RESULTS

Table 2 provides a summary of the gauging data. The full set of gauging data and field parameters for each
monitoring location are provided in Attachment 2. Additionally, Watershed HydroGeo (2019) outlined a Trigger
Action and Response Plan (TARP) to mitigate potential impacts to groundwater associated with quarry operations
at Williamtown Sand. Based on these recommendations groundwater elevation has been shaded to correspond
to triggers and actions outlined in Table 3.

Table 2: Summary of gauging data

Borehole Depth to Groundwater Inferred | Well Total | Well Total Comment
Water Elevation Max GW Depth Depth
(mBTOC) (mAHD) Level Current 2014
(mAHD)! | (mBTOC) | (mBTOC)
BH1 8.64 6.165 2.475 4.5 8.22 9.45 Clear, no odour
BH2 7.79 5.03 2.76 3.8 8.46 9.45 Dark brown, no odour
BH3 - - - 3.4 - - Well Decommissioned
BH4 3.06 1.009 2.051 3.0 6.00 6.45 Clear, no odour
BH5 7.36 5.339 2.021 4.0 8.75 9.28 Light brown, no odour
BH6 3.62 1.225 2.395 4.4 4.50 4.95 Clear, sulphur odour
BH7 2.98 1.217 1.763 3.7 4.49 4.95 Light brown, sulphur
odour.
BH8 3.88 1.804 2.076 4.0 6.14 6.28 Light brown, sulphur
odour
BH9a 17.75 15.723 2.027 3.0 16.20 18.82 Bailer used, clear, no
odour
BH10 6.69 Dry - 4.9 3.68 5.45 Well was dry.

Approximately 1.8m of
sediment deposited

since 2014.
BH11 6.63 3.621 3.009 5.5 5.82 5.95 Light Brown, no odour
BH12 8.67 6.443 2.227 4.0 8.17 8.39 Light Brown, no odour
MW239S 3.04 0.981 2.059 3.9 3.90 4.0 Light Brown, sulphur
odour
MW239D 3.04 0.955 2.085 3.9 20.49 20.49 No sample taken
SWO01* N/A >0.6 - - N/A - Light brown, no odour
SWO02* N/A Dry - - N/A - Location was dry —
ground damp
SW03* N/A 0.56 - - N/A - Clear, no odour
SWO04* N/A 0.52 - - N/A - Clear, no odour

* Surface water levels measured from measuring tape installed (When dry number is ground elevation AHD).

1 — Sourced from Watershed HydroGeo ,2019, Maximum Extraction Depth Management Plan, Cabbage Tree Road Sand
Quarry, May 2019.

2 — monitoring well BH9a was installed in 2020 to replace BH9.
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Table 3: Groundwater level monitoring TARP rules (Watershed HydroGeo, 2019)

Groundwater levels more Standard operations — monthly
than 0.5 m below inferred dipping of operational on-site
maximum historical level at monitoring bores.
BH1 and BH10. (Table 2).
1 Groundwater levels within Weekly (or more frequent) Internal and environmental consultant.
0.5 m below inferred monitoring (gauging) of Include note in Annual Report.
maximum historical level groundwater levels until water
(Table 2) at any on-site bore. level declines to below high
frequency level bores listed in
Table 2.
2 Groundwater levels within Weekly (or more frequent) WSS to issue letter to DPE,
0.25 m of inferred maximum monitoring (gauging) of documenting groundwater level and
historical level (Table 2) at groundwater levels. rainfall trends, and review and

any on-site bore. recommendations regarding of
Minimum Extraction Level (MEL)

outlined in Watershed HydroGeo,

Re-analysis and review of MEL.

20109.
3 Groundwater levels within Analysis of recent data by WSS to issue letter to DPE, Dol Water
resource area rise above hydrogeologist, including site data ~ and HWC, documenting groundwater
previously inferred maximum and data from local HWC wells level trends, and revision (if necessary)
groundwater level (Table 2). and local Defence wells (if of MEL.

available). . . .
) Letter to outline remedial options,

Revision of MEL. considering access, vegetation
condition in previously rehabilitated
areas. Re-grading of previously
rehabilitated areas if required by DPE.

Remediation of earlier
excavations to revised MEL if
required by DPE.

Table 4 provides a summary of the field parameters taken during the August monitoring event. All gauging data
and field parameters for each monitoring location are provided in Attachment 2.

Table 4: Summary of Field Measurements

Temp (°c) | Do (mgL) | EC (ueiem) | TDS (ML) Redox (mV)
(NTU)

112.89 18.61 273.4 74.64 278.4
BH2
BH4 16.60 15.68 2.99 152.23 98.58 4.58 348.1
BH5 29.68 16.93 1.98 171.91 111.69 4.35 299.4
BH6 34.89 15.17 2.22 350.62 228.01 4.66 -30.4
BH7 66.44 15.24 1.90 237.95 154.70 4.72 -66
BH8 138.96 15.40 2.02 367.95 210.01 4.62 -63.2
BH9 112 18.43 4.94 84.33 54.6 4.79 317
BH11 107.38 17.28 221 172.83 112.36 4.71 270.4
BH12 349.18 17.78 3.45 163.09 106.01 5.25 -48
MW239S 325.60 15.74 2.82 431.08 281.92 4.72 2.3
SWO01 7.24 14.21 7.09 83.65 54.38 6.38 229.4
SWO03 0.39 13.56 1.52 477.36 310 3.77 4.08
SWo4 6.58 12.4 6.13 433.79 285.6 4.22 389
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Table 5 and Table 6 presents a summary of the water monitoring results that were found to be elevated above
criteria adopted in the baseline water quality summary report developed by Kleinfelder (KLF 2020) and a comment
comparing results with previous data. Non detect for analytes BTEXN, TRH and TPH were reported at all locations
and are therefore not included in the below summary tables. PFAS was reported at BH9 (0.14 ug/L [6:2 FTS]).
Sampling at this location was not undertaken using a Hydrasleeve due to insufficient volumes of water within the
well. A non-HDPE bailer was used to opportunistically sample. Full results tables are provided in the Attachment
2. Full Laboratory results, including copies for the COC are provided in Attachment 3. Data trends dating back
to February 2019 are provided in Attachment 4 and briefly summarised at the end of this report.
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Analyte

Baseline Trigger
Values (KLF 2020)

NHMRC ADWG (2018)

Sample Name

BH1

BH11

BH12

BH2

BH4

BH5

0.035

0.005

0.012

0.012

0.008

0.008

0.15

Metals

1.9

Table 5: Groundwater screening levels

0.004 0.013 (0.051 4.12 0.022 (0.037
for BH4) 1.08 for BH11)
0.05 2 - 0.5 0.02
Groundwater
0.002 0.005 4.08 0.01 <0.001
0.001 0.004 0.75 0.004 <0.001
0.002 0.001 0.08 0.008 <0.001
<0.001 0.062 0.22 0.015 <0.001
<0.001 0.083 0.09 0.011 <0.001
<0.001 0.006 0.08 0.003 0.002

Zin

0.005
mg/L

0.085

0.025

0.017

0.022

0.006

0.012

0.01

C**

Relative to previous monitoring (details on specific
data trends provided in Section 5 below)

Concentrations of metals were generally at their lowest
concentration following the August 2020 sampling event
compared to previous events.

Metal concentrations were generally consistent with
historical results

BH12 has not previously been sampled for metals
however concentrations were generally consistent with
surrounding historical data.

Generally metal concentrations were consistent with
previous results with exception to copper (0.062 mg/L).
Copper concentrations were reported elevated above the
baseline trigger values with a standard deviation of 0.015
mg/L. Copper concentrations will be closely monitored
during the next round to identify any changes in trends.

Generally metal concentrations were consistent with
previous results with exception to copper (0.083 mg/L).
Copper concentrations were reported elevated above the
baseline trigger values with a standard deviation of 0.029
mg/L. Copper concentrations will be closely monitored
during the next round to identify any changes in trends.

Generally metal concentrations were consistent with
previous results with exception to barium (0.15 mg/L).
Elevated concentrations of barium were 329% higher than
the baseline trigger values. Limited historical data for this
location exists however the concentration reported is
generally higher than groundwater locations in close
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proximity, Barium concentrations at this location will be
closely monitored to identify any upward or downward
trends.

Generally metal concentrations were consistent with
previous results with exception to barium (0.05 mg/L).
Concentrations were marginally elevated (43%) above the

Sl UL OLLE, =0 e s 0L Rt baseline trigger values. Concentrations will be closely
monitored during subsequent monitoring rounds to
confirm trends.

BH7 0.013 0.002 <0.001 15 0.024 0.002 <0.005 Metal concentrations were generally consistent with

’ ’ ’ ’ ’ ’ : historical results

BHS 0.02 0.001 <0.001 3.14 0.008 0.002 0.007 N.Ietall concentrations were generally consistent with
historical results

BHO9 0.002 <0.001 0.003 <0.05 0.007 0.002 0032 Metal concentrations were generally consistent with

’ ’ ’ ’ ’ ’ : historical results
MW239S 0.017 0.001 0.002 0.38 0.006 0.001 0.006 Metal concentrations were generally consistent with

historical results

Notes:

< - Less than laboratory limit of reporting

** 950% Level of protection in freshwater

1 value for CR VI

2 Northern half of site — BH5, BH6, BH7, BH8, BH11 & MW239S
3 Southern half of site - BH2, BH4 & BH9
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Table 6: Surface water screening levels

Metals

Barium hromium#**! Copper** Iron Manganese** | Nickel

Relative to previous monitoring (details on specific
data tfends provided in Section § below

Analyte

Baseline Trigger 0.08 0.002 0.013 9.26 0.841 0.022  0.535 (SW1)
Values (KLF 2020) (SW1)/0.048 /0.085 (SW3
(SW3 & SW4) & SW4)
NHMRC ADWG 6 - 0.05 2 - 0.5 0.02 -

Sample Name Surface Water Screening Levels

Metal concentrations were generally consistent with

Swi 0.016 <0.001 0.006 0.18 0.01 <0.001 0.063
historical results
SW3 0.024 <0.001 0.001 4.28 0.034 0.005 0.025 Metal concentrations were generally consistent with
historical results
Sw4 0.043 <0.001 <0.001 0.95 0.087 0.007 0.04 Metal concentrations were generally consistent with
historical results however, elevated concentrations of

manganese (0.087 mg/L) were identified with a standard
deviation of 0.017 mg/L. Manganese concentrations
should be monitored closely during subsequent
monitoring rounds to identify any further trends.

Notes:
< - Less than laboratory limit of reporting
** 950% Level of protection in freshwater

1 value for CR VI
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4 RAINWATER DATA [ ]

Table 7 presents the rainfall data from Williamtown RAAF base (Station Number: 061078, Latitude: 32.79°S;
Longitude: 151.84°E; Elevation: 8 m) for the for the period 2020. The mean monthly rainfall for the month of
June/July indicates that there was below average rainfall leading up to the June 19 sampling event. July rainfall
is trending towards average rainfall. Based on current rainfall data (mean and monthly totals) for July 2020 it is
expected that surface and groundwater levels will remain stable.

Table 7: 2020 Rainfall data

1st 0 0 0 6.4 0 0 0

0

2nd 0 0 0 0.2 0 0 0.2 0
3rd 0 0.4 14 9.2 0 0.6 0 0
4th 0 0.2 6.8 12.4 0 0.2 1.6 0
5th 0 0 0.2 4.2 5.6 0 0 0
6th 0 0.2 24.6 0 5.6 0 0 0
7th 0 25 8.2 0 0.2 0 0 0
8th 0.2 28 0.2 0 0 0.4 4 3
9th 0.2 66.2 0 0.8 0 26.8 0 2.8
10th 0 16.2 0 0 0 14 0 8.4
11th 0.2 5.6 0.2 4 0 11.4 0.6 18.4
12th 1.4 0.2 1.6 0 0 14 1.8 0
13th 0.4 1.8 0.2 0 0 0.2 17 1.2
14th 0 3.2 0 0 0.2 11.2 24.6 0
15th 0 0 5.8 0 9.2 0 4 5
16th 0 0.2 2.6 0 3.4 0 0 0
17th 37.4 0.2 0 0 0 0 0

18th 21.6 5.8 3.2 0 6.2 4.2 7.8

19th 3.6 4.6 0 0 2.2 0 0

20th 0.6 0.2 0 0 0.2 0 0

21st 0.2 0 0 0 0.8 0.4 0

22nd 0 0 0 0 12 10.2 0

23rd 0 0.4 0.6 0 0.2 0.2 0

24th 0 0.2 0.6 0 0.2 0 0

25th 1 0 0 0 0 0 0

26th 0.4 0 21.2 0 38.8 0 23.4

27th 0 13 19.6 17.2 0 0.2 133

28th 0 0 0 4.6 0 0 16.2

29th 0 8.4 1 1.6 0 8.4

30th 0 = 0 0 12.6 0.2 0
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N N N N I I s
31st 0 - 0.8 - 0.2 - 0 0

Total 67.2 171.6 106.2 53.6 105.6 704 2426 38.8

Mean 98.3 117.8 120.7 109.8 108.6 1246 72.6 72.8 60.6 73.5 81.9 77.5

5 DATA TRENDS

Data trends, taken from analyses undertaken throughout the duration of the sampling program (January 2019 —
current), are provided as Appendix 4. Generally, the trends indicate a slight increase in groundwater elevation
across the across the site relative to an increase in rainfall over the preceding 6 months. Groundwater and surface
water parameters have remained mostly stable including laboratory analytical results.

Notable changes in data trends were observed for the following analytes:

e Cobalt — A slight increase in Cobalt concentration at SW4 was observed following the August 2020
sampling event;

o Copper — Notable increases in copper concentrations were observed at BH4 and BH2 following the
April/May 2020 sampling event up until the most recent sampling event (August 2020);

e Calcium — Increased concentrations of calcium were observed following the January 2020 sampling event
at BH7, BH8 and SWL1. Subsequent sampling events has shown SW1 to decrease in concentrations to
below historic concentrations; BH7 and SW1 have continued to increase in concentrations;

e Total Phosphorus — A notable increase in Total Phosphorus was observed at BH11 following the May 2020
sampling event. Subsequent sampling resulted in concentrations to return to historic levels;

e Total Nitrogen - A notable increase in Total Nitrogen was observed at BH11 following the May 2020
sampling event. Subsequent sampling resulted in concentrations to return to historic levels; and

e Zinc — A spike in concentration was observed at SW4 following the May sampling event however
subsequent sampling has shown a stabilisation of concentrations at this location.

6 THANK YOU

Overall, the results suggest that since quarry operations began in August 2019 there has been no immediate
change in analytical results.

We trust the information presented is acceptable. If you have any questions, please do not hesitate in contacting
the undersigned.

Sincerely,

Kleinfelder Australia Pty Ltd

=

Daniel Kousbroek

Environmental Consultant
Contaminated Land Management

dkousbroek@Kkleinfelder.com
Mobile: 0458 197 676

Attachments

Attachment 1 Figures

Attachment 2 Results tables and field records
Attachment 3 Lab results

Attachment 4 Data Trends
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ATTACHMENT 2: RESULTS TABLES AND FIELD O
RECORDS
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ATTACHMENT 3: LAB RESULTS =
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ATTACHMENT 4: DATA TRENDS =
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