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Why Modern Sanitation ?

= Removal of N and P more effective and
efficient for concentrated wastewater streams

= Same for removal of micro-pollutants like
pharmaceuticals and endocrine disruptors

= Costs for wastewater treatment increases by

legislation (Water Framework Directive), cost
reduction is needed

® For a more sustainable water chain

fGrontmij @ waterQnet
LeAF

the future



State-of-the-art in the Netherlands
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Opportunities & threats

Not totally new
Adds to climate and
Reduction of costs
Better surface water
Reduction of microp
Better use of nutrien
Reduction of drinkin

+ + + + + + +

- New system

- Implementation is c
- Good functioning is
- Exploitation and mai

.. D planning connecting
f Grontmij %2 wate r@net respecting
LeAE the future



Opport. & threats — case specific

+ Not totally new
+ Influence local pl
+ Governmental a
+ Need for local su
+ Economic possi

- Number of stake
- Future stakehold
- Costs
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Two case studies

A : Suburban area (
A1-2 : Urine (20%,
A3-4 : Urine + faec

B : Urban area (50-
Urine (13.1%, 100%
B1-2 : Dense area
B3-4 : Dense + mul
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Energy balance — one example
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Cost balance — capital cost
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O Infrastructure inside like toilets
M Storage

50 deeedl | M Infrastructure outside buildings
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Cost balance — cost per p.e.

M Scenario B1 [€/i.e.] 100+
W Scenario B2 [€/i.e.] 130+ B
O Scenario B3 [€/i.e.] 100++

I Scenario B4 [€/i.e.] 130++

Total wwtp urine urine transport urine treatment energy use drinking water

treatment collection use
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Conclusions - energy

= Modern sanitation s
balance compared t

= Energy balance uri
water, mainly due t

= Urine as fertilizer h
balance

.. D planning connecting
f Grontmij %2 wate r@net respecting
LeAE the future



Conclusions — cost

® Modern sanitation is
conventional

= Capital cost about €3
installing the system

= Net cost (urine only d
o € 5,5/p.e.ly (dense,
o € 33/p.e./year (dens

= |[n developed world is
interesting for densel
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End

® Thanks for
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More information?

Erwin Koetse
Grontmij Netherlanc
erwin.koetse@gron
+31 30 2207919
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