Fate and Transport of PFAS in a Multi-Stage Groundwater Treatment Plant
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 |n 2006 Groundwater Treatment

P I nt (GT P) W m m i i n d — Input and Output Streams for the Groundwater Treatment Plant (GTP)
a as co ssione Sample 1 ) BIP ContainmentLine | { 2 \PCA Containment Line | { 3 )SCA Containment Line I::u"‘"s V3 Quench Outlet Vapour | (15 Effluent Pit 17 RO Re’?&ﬁ;’:‘“e"e’ 18 Tm;i‘:x::“’ OI::::"S
H I h I H d Volume 4316 kL 583 kL 929 kL. 5828 kL| 770400 Nm3 437 kL 815 kL 4835 kL 6087 kL|
p rimari y tO man age C ori nate PFHxA 0.47 yglL 073 g 03 yglL 018 g 0.06 yglL 0.06 g 097 g | <0.000004 yg/L 0g 0.03 yglL 001g 1.1 yglL 09g <0.01 yglL 0g 091 g
PFOA 0.07 ygiL 039 0.07 yg/L 004 g 0.03 ygiL 003 g 0.37 g | <0.000004 yg/L og 0.01 ygiL 0g 0.34 yglL 028 g <0.01 yglL 0g 028 g
h d b t H t PFHXS 0.73 ygiL 3159 1.2 ygiL 074 0.25 ygiL 023 g 408 g | <0.000004 ygiL og 0.12 ygiL 005 g 39 yglL 3189 <0.01 yglL 0g 323 g
y rocarbon contamination. PFOS 344gl 1467 g 087 yglL 051 g 0.09 ygiL 008 g [ 1049 g | <0.000004 ygiL og 0.34 ygiL 015 g 79 yglL 644 g <0.01 yglL 0g 659 g
6:2 FTS 0.19 yg/lL 082g <0.05 yg/L 0g <0.05 yg/L 0g 0.82 g | <0.000004 yg/L 0g <0.05 yg/L 0g 0.7 yg/lL 057 g <0.05 yg/L 0g 057 g
Sum PFAS 19.67 g 143 g 04g| 1673¢ 0g 021g 1137 g 0g| 1158g]|

d T h re e CO n ta I n m e nt I I n e s : Note: Due to the anomalous PFOS data in Stream 1, the PFOS data for Stream 4 have been used to estimate the Total Inputs.

. GTP Stripped Water Treatment Train Streams
*  On BIP boundary (BIP line); o - -
n ounda I"y ine ’ Sample .Stripped Water Outflow. . Actiflo Outflow . BAF Feed . BAF Outflow . GAC Feed . GAC Outflow . Cartridge Filters Feed . Reverse g::(““'s Unit . 5°°°""R:;Z;° Unit
. Volume 5912 kL 5972 KL 6754 kL 6754 kL 6783 kL 6525 KL 6525 kL 6525 KL 753 kL

° N ear Bota ny Bay (SCA | N e) . PFHXA 016 uygl 0% g 0.17 yglL 102 g 016 yglL 108 g 0.16 yglL 108 g 015 yglL 102 g 0.15 yglL 098 g 015ugl 098 g 0.15 yglL 098 g 11ygl 083 g

’ PFOA 005 yglL 03g 0.05 yglL 03g 006 ugl 041 g 0.05 yglL 034 g 005ugl  034g 0.05 yglL 033 g 005ugl 033 g 0.05 yglL 033 g 034uygl  026¢

. PFHXS 065ugl 388 ¢ 065 yglL 388 g 066 gl 446 g 065ugl 439 058 ugl 393 ¢ 06 yglL 392 g 056 ugl ~ 365¢ 0.58 yglL 378 g 42ygl 3469

° I n betwee n ( PCA I i ne) PFOS 19ygl  1135g 18ygl 1075 21ygl 1418 g 16ygl  1081g 15uygl 1017 g 15 yglL 979 g 174gl 1109 g 15 yglL 979 g 82ygl  618g

. 62FTS 011uygl  066g 0.1 yglL 066 g 012ygl 081 g 0.1 yglL 074 g 011uygl  075g 01 yglL 065 g 01ygl 0659 01 yglL 065 g 073ygl  055g

. Sum PFAS 17459 1661 g 2094 g 1736 g 1621 g 1567 g 167 g 1553 g 1098 g

° M u It I p I e t re a t m e n t Sta ge S to Miscellaneous GTP Process Streams
Sample 4 Groundwater Feed to . v ion Feed v ion Outflow Quencher Liquor . Offgas Blower Outlet .Hea! Exchanger Outlet
Feed Tank Outflow Vapour Vapour
remove manma d e an d n atu ra | Volume 5827 KL 927 kL 619 kL 4738 KL 575955 Nm3 770400 Nm3

PFHXA 0.16 yglL 093 g 016ugl  015¢g 015 yglL 009 g <0.01 ygiL 0g | <0.000009 yglL 0 g | <0.000005 ygiL 0g
. PFOA 0.06 yglL 035 g 005ugl  005g 0.05 ygl 003 g <0.01 yglL 0g | <0.000009 yglL 0g | <0.000005 ygiL 0g
co nta mina nts PFHXS 068 yglL 396 g 055ugl  051g 053 ygl 033 g <0.01 yglL 0g| 0000019 ygl 001 g | <0.000005 ygiL 0g
. PFOS 18ygl 1049 g 1.4 ygll 13¢ 1.5 ygll 093 g <0.01 ygiL 0g| 0.000046 ygl 003 g | <0.000005 yg/L 0g
6:2FTS 012 yglL 07g 009ygl  008¢g 0.09 yglL 006 g <0.05 ygiL 0g | <0.000009 yglL 0 g | <0.000005 ygiL 0g
0g

° 1.1_1.6 mi”IOI’\ US gal/day Of Sum PFAS 16.43 g 209 g 144 g 0g 0.04 g

groundwater extracted and treated.
* Treated water is used in on-site and
adjacent chemical manufacturing

3 processes - ~1.1 million US gal/day. Conclusions
Feed Tank * 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 agueous 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.

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