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A shield and a diploma are exhibited in the first floor lobby of Kumamoto City Hall.

1. How the water in Kumamoto was awarded




Background

The 2016 Kumamoto Earthquake?)
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To evaluate the sewer pollution in groundwater by comparing
persistent water-soluble compounds and nutritive salts
concentrations before/after the 2016 Kumamoto Earthquake as
chemical tracer.

To investigate the occurrence sites of unknown chemicals in
groundwater after the 2016 Kumamoto Earthquake by non-
target analysis.




Target and Non-target analysis
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Target analysis ™) Non-target analysis

Aquaeous sample (2 L)
|

Filtration
I

Adjustment of pH (<2.8)

<«— Add acesulfame-d4 | |

Solid Phase Extraction
]

Centrifugation
|

Elution
I

Dryness and reconstitution

—

HPLC-MS or HPLC-MS/MS LC-TOFMS and HPLC-MS/MS

*) Watanabe et al. (2016)



Acesulfame concentrations in groundwater
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Comparison of acesulfame concentrations before/after the earthquake
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Comparison of sucralose concentrations before/after the earthquake
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Background

O About one million peoples in and around the city entirely depend on groundwater for

drinking purpose = Nnitrogen: a major environmental problems

< Major source of nitrogen in GW >
[0 Leakage from sewage pipes

O Application of chemical fertilizers
0 Application and loading of manure

Oxic condition

T D= Cror De=p Crer D

Nitrification

+* Chemical fertilizers and manure
Active nitrification in surface soil

in aquifer = Nitrate (NO:") T.O check
. environmental
* Sewage St

Settled up under the surface
in aquifer = Ammonium (NH+")

(NH+"*NO2*NOs")




To begin, we checked long term monitoring data

Significant change in NOs™ and NO.™ = 2 sites
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Effect of sewage leaking in nitrogen pollution

{sewage water before traetment>

NO,~ 0.00 mg/L
NH4* 13.13 mg/L
NOs~ 0.00 mg/L

< Nitrogen compounds in groundwater >

Max
NH,* 0.74(mg/L)
NO3-N+NO,-N 6.16(mg/L)

(June)

= nitrogen in sewage water
exists as NH+" from

Max
NH,* 0.89 (mg/L)
NOs-N+NO,-N | 6.89 (mg/L)
(November)

NH4** = * low level below than 1 mg/L.

NOs—N+NO:—-N < 10 mg/L = Less than environmental standard values.
Systematic increase in nitrogen after the earthquake was not found.




Effect of sewage leaking in nitrogen pollution

...was hot significant at this moment
as changing the groundwater nitrogen

pollution status; some signals of
sewage leaking was detected

NH4** = * low level below than 1 mg/L.
NOs—N+NO:-N < 10 mg/L = Less than environmental standard values.
Systematic increase in nitrogen after the earthquake was not found.




Possible sewage leaking area (NH.*)
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Possible sewage leaking area (NH.*)

<Whole Data>
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Possible sewage leaking area (NH.*)
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Possible sewage leaking area (NH.")
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Sumarry

Major ions

v" There are no significant change except in the Shirakawa site.

Nitrogen compounds

v" There are no significant change except in the Shirakawa and Miyukifueda site.

v" There are no sites exceeding nitrogen environmental standard values within our
sampling campaign.

v" NHs" was existed only in low level < 1 mg/L.

No significant nitrogen pollutions by sewage pipe destruction
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Non-target analysis -Selection of candidate chemicals

RT RT
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PFOA target analysis
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|dentification of chemicals by target analysis

# of analyzed # of detection DF (%)
Perfluoro related compounds (PFCs) 13 7 54
Drugs 98 3 3
Chlorophenols (CPs) 8 2 25
Benzotriazoles 5 2 40
Bisphenols 10 1 10
Tobacco smoke compounds (NCs) 4 0 0
Parabens 11 0 0
Organophosphates (OPs) 6 0 0
Caffeine (CFs) 3 0 0
Benzothiazoles 4 0 0
Benzophenones 6 0 0
168 15
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Conclusion

Persistent water-soluble chemicals, such as artificial sweeteners and X-ray contrast
media and some nutritive salts significantly increased in some locations after the
Kumamoto earthquake.

Occurrence of sewer pollution in groundwater after the
earthquake in Kumamoto downtown area.

Future studies

Spatial and temporal trends of groundwater pollution.
Investigation on the occurrence of unknown and hazardous chemicals.

Record of water quality under normal condition for comparison before/after disaster.



