Wastewater treatment plants as a source of
microplastic to the environment in New Zealand

Helena Ruffell?, Olga Pantos®, Grant Northcott, Sally Gaw?,*

aSchool of Physical and Chemical Sciences, University of Canterbury, 20 Kirkwood Avenue, Christchurch 8041, New Zealand
bInstitute of Environmental Science and Research, 27 Creyke Road, Christchurch 8041, New Zealand
‘Northcott Research Consultants Ltd, 20 River Oaks Place, Hamilton 3200, New Zealand

Christchurch

Introduction Results

Wastewater treatment plants (WWTPs) are thought to be a major source of - Microplastics were detected at an average concentration of 2.4 and 1.2
microplastics, particularly microfibres sourced from washing machine effluent, into particles/L in influent and effluent from Study 1 and 1.3 particles/L in
aquatic and terrestrial environments.’ temporal effluent from Study 2

WWTPs are not designed to remove microplastics from sewage, and microplastics are - Microplastic concentrations decreased from influent to effluent
retained in sewage sludge or released with effluent.?
- Fragments the most abundant morphotype
Previous studies have estimated removal efficiencies of greater than 99% of
microplastics from influent to effluent (with microplastics retained in sewage sludge), - Polyester the most abundant polymer type

however this still equates to figures in the millions of particles exiting WWTPs daily in
effluent.>* - Glitter and sponge fragments among microplastics found in influent and EFragment @Fibre @Film [ Bead

effluent
There is currently a lack of data in New Zealand on the amounts and types of Kaiapoi
microplastics entering and being discharged from WWTPs, and the risk they pose to the - Removal of microplastics from influent to effluent ranged from 0 - 72%
environment.
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- 8.9 x 10" microplastics estimated to enter the Canterbury coastline

This study is the first of its kind to characterise the contribution of microplastics to through discharge of effluent from the four WWTPs each year
coastal ecosystems from different WWTPs in Canterbury, New Zealand.
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Aims and objectives

- Determine the relative abundance, morphotypes, and polymer types of
microplastics present in wastewater influent and effluent from four

WWTPs sampled ohna weekday and weekend Abundance of microplastic morphotypes present in June weekend and weekday
influent samples from Christchurch, Kaiapoi, Lyttelton, and Governors Bay WWTPs

u

- Determine the seasonal variability of microplastics present in effluent
from three WWTPs
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Figure 3. Study 2: Concentration of
microplastic morphotypes in Christchurch,
Kaiapoi, and Lyttelton effluents sampled in
June, August, October and December
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Abundance of microplastic morphotypes present in June weekend and weekday

- Four tertlary WWTPs in canterbury' New Zealand were sampled (Flgure 1) effluent samples from Christchurch, Kaiapoi, Lyttelton, and Governors Bay WWTPs

2

- 10 L of influent and effluent each collected as a 24-hour composite sample 18

16

= Conclusions

12

1 o - No consistent trends in microplastic concentration,
morphotype and polymer type were observed
between weekday/weekend influent and effluent and
e | temporal effluent samples, suggesting a common and
0.4 continual source of microplastics into WWTPs.

- Study 1 sampled influent and effluent from WWTPs 1 - 4 on a weekday and
weekend of June 2018

- Study 2 sampled effluent from WWTPs 1 - 3 on a weekday of June, August,
October, December 2018

0.8

- Influent and effluent wet sieved 1 mm and 300 pm

Concentration of microplastics (particles/L)

- Material on sieves digested using Fenton’s reagent (1:1 0.05 Fe(ll) solution
and 30% H,0.)

0.2
- Wastewater influent and effluent is a complex matrix

. with many sources making comparison within and

Christchurch  Christchurch Kaiapoi Kaiapoi Lyttelton Lyttelton Governors Bay Governors Bay

-Vacuum filtered onto GFC filters (Whatman, 47 mm diameter, 1.2 pm pore) Wedlda  Wedkend  Weekizp  Wedkend  Waehily  Weelend  Weakky€  Wackuhd between studies difficult
mFragment m@Fibre @Film @O Bead
- Filters analysed under stereomicroscope to identify potential microplastics - Glitter and sponge particles should be included as
and cateraorised by morphotvpe Proportion of microplastic polymer types present in June weekend and weekday . :
9 y P yP influent samples from Christchurch, Kaiapoi, Lyttelton, and Governors Bay WWTPs mlcroplastlc morphOtypes

- u-FTIR analysis of 100% of suspected microplastic particles - Wastewater effluent is a significant source of

microplastics to the coastal environment in

Canterbury, New Zealand
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- Proportion of microplastic polymer types present in June weekend and weekday
-'ﬂﬂcﬂﬁﬂ_’f‘. effluent samples from Christchurch, Kaiapoi, Lyttelton, and Governors Bay WWTPs
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Figure 2. Study 1: Concentration of microplastic morphotypes and
polymer type proportions in weekday and weekend influent and
effluent from Christchurch, Kaiapoi, Lyttelton, and Governors Bay
WWTPs.

Figure 1. WWTP sampling locations in Canterbury, New Zealand. (1) Christchurch WWTP,
(2) Kaiapoi WWTP, (3) Lyttelton WWTP, (4) Governors Bay WWTP.
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