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Pharmaceuticals in water?

" Found in treated
® Found in surfac
= Found in ground
® Found in drinkin
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Pharmaceuticals in water

= | ow concentrati
= No direct effect

= What is the long
organisms?
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Pharmaceuticals in water
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Modern sanitation for health care units

® Hospitals and othe
for pharmaceutical

® Possible sanitation
o Conventional treat
o Treatment of hosp
o Urine/Faeces sep
o |nnovative combin
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Pharmaceutical emissions

= Pharmaceutical emission from hospitals?

= Mass flow analysis hospital and wwtp:
o Prescriptions
o Chemical analysis

= At three hospitals in the Netherlands
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percentage households and Refaja hospital (%)

Results for antibiotics
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Antibiotics in influent wwtp

B Households

Trimethoprim

1,1 kg/year

M Hospital

Amoxicilline

1,6 kg/year

Sulfamethoxazol

0,6 kg/year

Norfloxacine

1,2 kg/year
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Reduction options : hospital wastewater

= City of Zwolle : ISALA
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Reduction options : urine hospitals

= City of Sleen (2008):
o Urine separation in elderly hou
o Removal of pharmaceuticals fra

= Advanced oxidation, ozone, act
and other adsorption media

= Removal up to 90%
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Reduction options : urine hospitals

= City of Boxmeer (2009):
o Urine separation in Hospital Maasziekenhuis
o Treatment of urine with animal manure
o N, P and pharmaceuticals

o Difficulties:
o Legislation: urine + manure?
o Reuse of N and P, removal of pharmaceuticals?

—
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Reduction options : Pharmafilter®

= City of Delft (2008-
o Problems with inte

o Solve by combinin
normal internal pip

o Usage of biodegra
urinals, plates an

o Shredder material
o Digest material
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Changes outside the hospital
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Evaluation of sanitation concepts

Scenario Costs/year Effect | Costs per amount
of pharmaceuticals

Urine Pharmac.: 100 k€ 10% 1,0

All: 200 k€
Urine and feces Pharmac.: 150 k€ 10% 1,5

All: 300 k€
Hospital wastew. Pharmac.: 150 k€ >10% 1,5

All: 300-350 k€
Hospital wastew. Pharmac.: 125 k€ >10% 1,3
(concentrated part) | All: 200 k€
WWTP Pharmac.: 1.300 k€ 75% 1,2
Pharmafilter Costs < Benefit? >10% ?
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Conclusions (preliminary)

= Different sanitation op
possible at health car

= Pharmaceutical emis
possible, but experien

® Modern sanitation ma
in reducing pharmace

" |[nnovative concepts
minimisation of extra
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More information?

Jelle Ro
Grontmij
P.O. Box
NL-3730
Jelle.roor
+31 30 2
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