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• Botany Industrial Park (BIP) is 
located ~6 miles south of downtown 
Sydney, ~0.5 mile upgradient of 
Botany Bay.

• Historical use of AFFF:
• Plant deluge system in 1970s;
• Firefighting training in two 

locations – ceased 2004.
• Groundwater, surface water and 

sediment testing in 2016 and 2016 
confirmed PFAS presence.

• In 2006 Groundwater Treatment 
Plant (GTP) was commissioned –
primarily to manage chlorinated 
hydrocarbon contamination.

• Three containment lines:
• On BIP boundary (BIP line);
• Near Botany Bay (SCA line);
• In between (PCA line).

• Multiple treatment stages to 
remove manmade and natural 
contaminants.

• 1.1-1.6 million US gal/day of 
groundwater extracted and treated.

• Treated water is used in on-site and 
adjacent chemical manufacturing 
processes - ~1.1 million US gal/day.

In a single day in July 2017 19 aqueous and 3 vapour samples were taken in the GTP and analysed for PFAS.

Conclusions
• 16.7 g of PFAS was extracted in the three groundwater containment lines.
• 11.6 g (70%) of PFAS were removed – primarily by the two-stage reverse osmosis units – and discharged 

to sewer.
• No PFAS were detected in the Treated Water or in the vent to atmosphere.
• By inference 30% of PFAS was held up in process, but the aqueous analyses do not clearly show where.
• Separate testing of solid waste streams indicate 0.1-4.3 mg/kg in granular activated carbon (GAC), <0.1 

mg/kg in zeolite from the Biological Aerated Filters (BAFs), and 16.2 mg/kg in sludge cleaned from the air 
strippers (which are cleaned fortnightly).

• A second round of sampling is required to verify initial results.
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Note: Due to the anomalous PFOS data in Stream 1, the PFOS data for Stream 4 have been used to estimate the Total Inputs.

Volume kL kL kL kL kL kL kL kL kL
PFHxA ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g
PFOA ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g
PFHxS ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g
PFOS ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g
6:2 FTS ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g
Sum PFAS g g g g g g g g g

Volume kL kL kL kL Nm3 Nm3
PFHxA ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g
PFOA ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g
PFHxS ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g
PFOS ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g
6:2 FTS ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g ɥg/L g
Sum PFAS g g g g g g

Input and Output Streams for the Groundwater Treatment Plant (GTP)

11.58

Total 
Inputs

Total 
Outputs

5828 6087

Miscellaneous GTP Process Streams

GTP Stripped Water Treatment Train Streams

0.97
0.37
4.08

10.49
0.82

16.73

0.91
0.28
3.23
6.59
0.57

0

Groundwater Feed to 
Feed Tank

5827
0.16 0.93
0.06 0.35
0.68 3.96
1.8 10.49

0.12 0.7
16.43

<0.000005 0
<0.000005 0
<0.000005 0

Heat Exchanger Outlet 
Vapour

770400
<0.000005 0
<0.000005 0

0

Offgas Blower Outlet 
Vapour

575955
<0.000009 0
<0.000009 0
0.000019 0.01
0.000046 0.03

<0.000009 0
0.04

<0.01 0
<0.01 0
<0.05 0

0.55
15.53

2.09 1.44

10.98

0.09 0.08 0.09 0.06

0.73

3.16
1.5 9.79

1.4 1.3 1.5 0.93

8.2 6.18

0.55 0.51 0.53 0.33

4.2

0.83
0.05 0.33

0.05 0.05 0.05 0.03

0.34 0.26

0.16 0.15 0.15 0.09

1.1

Ultrafiltration Outflow

Secondary RO Unit 
Reject

6525

927 619

753

0.1 0.65 0.1 0.65

Reverse Osmosis Unit 
Feed

0.15 0.98

0.58 3.78

0.1 0.65

3.65
11.35 1.8 10.75 2.1 14.18 1.6 10.81 1.5 10.17 1.5 9.79 1.7 11.09

0.05 0.33 0.05 0.33
3.88 0.65 3.88 0.66 4.46 0.65 4.39 0.58 3.93 0.6 3.92 0.56

1.02 0.15 0.98 0.15 0.98

Treated Water to 
Customers

Stripped Water Outflow Actiflo Outflow BAF Feed BAF Outflow GAC Feed GAC Outflow Cartridge Filters Feed

Ultrafiltration FeedSample
Quencher Liquor 

Outflow
4738
<0.01 0
<0.01 0

0.65
0.05

PCA Containment LineBIP Containment Line SCA Containment Line

5912 5972 6754 6754 6783
0.96 0.17 1.02 0.16 1.08 0.16

17.36 16.21 15.67 16.7
0.11

1.9

1.08 0.150.16
6525 6525

17.15 16.61 20.94
0.81 0.11 0.74 0.11 0.750.66 0.11 0.66 0.12

0.41 0.05 0.34 0.05 0.340.3 0.05 0.3 0.06

Sample

Sample

0.34
<0.05

1.1
0.34

3.9
7.9
0.7

0.03
0.25
0.09

<0.05

<0.000004
<0.000004
<0.000004
<0.000004
<0.000004

1.43

583
0.18
0.04

0.3
0.07

1.2
0.87

<0.05

0.7
0.51

0 0
0.4

770400
0
0

929
0.06
0.03
0.23

0.06

0

437
0.01

0
0.05
0.15

0
0
0

0.03
0.01
0.12

0.21

815
0.9

0.28
3.18

11.37

4835
0
0

<0.01
<0.01
<0.01
<0.01
<0.05

0

0
0
0

19.67

4316
0.73

0.3
3.15

0.17
0.07
0.73

3.4
0.19

14.67
0.82

6.44
0.570

0.08

Quench Outlet Vapour Effluent Pit
RO Reject & Thickener 

Effluent

FEED
TANK

HCL ACID 
TANK

AIR STRIPPERS

OFF-GAS /
EFFLUENT     
HEAT Exch

THERMAL OXIDISER
WASTE HEAT 

BOILER

Q
U

E
N

C
H

E
R

Q
U

E
N

C
H

E
R

C
A

U
S

T
IC

 
S

C
R

U
B

B
E

R

PCA CONTAINMENT 
LINE

OFF-GAS 
Pre-heater

BLOWERS

RO CONC 
TANK

PRIMARY 
REVERSE 
OSMOSIS

NaOH  TANK

FILTER BACK-
WASH WATER

WASTE WATER 
BUFFER TANK

SLUDGE 
THICKENER

1st STAGE 
RELIFT TANK 

M
U

L
T

IM
E

D
IA

 
F

IL
T

E
R

S
 

T
R

A
IN

  
1

B
IO

L
O

G
IC

A
L

 
A

E
R

A
T

E
D

 
F

IL
T

E
R

S

2ND STAGE      
RE-LIFT TANK

A
C

T
IV

A
T

E
D

 
C

A
R

B
O

N
 

F
IL

T
E

R
S

M
U

L
T

IM
E

D
IA

 
F

IL
T

E
R

S
 

T
R

A
IN

  
2

ACTIFLO 1 & 2

C
A

R
T

R
ID

G
E

 
F

IL
T

E
R

 

SECONDARY 
REVERSE 
OSMOSIS

SEWER

TREATED 
WATER 
TANK

INTERNAL 
USE

DISCHARGE TO 
ENVIRONMENT

SITE USERS

TREATED 
WATER

POLYMER

TREATED 
WATER

TREATED 
WATER

NaOH

DISCHARGE TO 
ENVIRONMENT

bicarbonate

(to Actiflo)

EFFLUENT PIT

bicarbonate

(from scrubber)

A
C

ID
 

A
B

S
O

R
B

E
R

blowers

VENT

ULTRA 
FILTRATION

BIP CONTAINMENT 
LINE

SCA CONTAINMENT 
LINE

SEWER

1

3

42

5

5

6

7 8 109 11

14

13

12

V3

15

15

17

18

V1

V2
V1

19

19

1 2 3

1

V3 15 17 18

16

5 6 7 8 9 10 11

14

1612

13 V1 V2194


