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Agricultural Chemist, Justus von Liebig, wrote.in
his 1842 publication ‘Chemistry in its application

to agriculture and-: physmlogy that

...it is evident that it would beﬁ'fm&h unportdnce to agr/culture /f no«ne of
the human urine were lost: The: pqwer:',&_j__;;‘ Tre fec g&urm‘e as a manure are ‘
well known.. R s “"“’ S Neany
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THE PERFECT NITROGEN CYCLE
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Lake Erie, United States/Canada
Source: New York Times
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Nutrient Content Breakdown

Volume

WASTEWATER, URINE

<19% URINE, <0.1% FECES

( GREYWATER URINE

< )
N

NITROGEN
14.007

. J

NITROGEN CONTENT

POTASSIUM
CONTENT

FECES

40mg N/L
600mg N/L

19
K

POTASSIUM
39.10

—

15

P

PHOSPHOROUS
30.974

PHOSPHORUS
CONTENT
7mg N/L
300mg N/L
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Water closets — Urine diverting
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Laufen Gravity-Type Wostman Gravity-Type Wostman Vacuum-Type Laufen Save!
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Urine diverting
water closet l
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Fig. 2 Basic principle of urine-separating flush toilets using the teapot effect. Copyright EOOS.
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Urine diversion for nutrient recovery
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Urine Drain Diameter Size

A flow of urine at 10 mL/s to 21 mL/s will achieve a
scouring force of 2.5 N/m? in a DN32 drain if installed
at a gradient between 4% and 5%

Refer to DIN 1986-100 Kommentar for
additional information on equation

mﬁ FREE-SURFACE AREA

W CROSS-SECTIONAL

AREA FILLING HEIGHT

DIAMETER?
GRADIENT?
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Key Technical Takeaways
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. Gradient of 2% t0 4%

. Hot water washdown system if gradient cannot be achieved
. One-way vent terminations with AAV's

. Plastic piping recommended

. Tank overflow and tank bypass, and tank vent

. Cleaning of the piping every few years

. Inspection and Maintenance procedures

. Nutrient Management Plan



Key Code Development Takeaways

2014 Redcode developed the model code for ecological sanitation
2017 IAPMO adopted the model code

2024 WE*Stand Update
2024 IAPMO and ICC Proposed adoptions
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Pasteurizer

Inline Filter
Pasteurizer

Brightwater Tools
BRATTLEBORO, VERMONT

Urine Out

Infeed Tote Outfeed Tote
Unpasteurized Pasteurized

Figure 2. Connect pumps to in/outfeed tanks, main unit






Living Building (office building)
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Credit: Biohabitats
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Biological Nitrification

VUNANEXUS
ZURICH, SWITZERLAND

Collect & Store Stabilise by Nitrification - Filter & Purify Concentrate and Valorise

PN

Yelow water

Fertilizer Aurin and distilled water

> Nutrients (nitrogen, phosphorus, potassium, boron, iron, zinc) >




Carbon filtration

ANECO
Urine Tolde & \

GENEVA, SWITZERLAND
—_—

J/ S&'rqm\i oW -
- — | own Cacarroust\ / \
& R : Hanging Urine hoh sovillée :
f . (O, bags par les feces v
N .
TTAINA s
2 i d §ac suspundu T
. g ‘ .‘ &5 ‘ /| Carbon ovee Blire m : g'l;i:;:"-lbeh J
~ . e [meen] Ve [ese e v :
- I o LT fo-omm a charbon > L
ofh . ¥ e | B ...
gl\:;bto“ - Pl{r‘ boh -o. C sl ‘:“o 'o o | - CO\MV! S*G e g_ Aooe L |I AL
r I-—I A mg -° " ‘-‘; ‘ i K ‘o ; C b AQ l‘UﬂVI'Q. g \‘ _9 jﬁr dlh
eadloclled 0] T arbon
o g real =0 ,; o W — 'R
:Ao 02- 8 G ... el c"". ;'- ¢AO"%°'“M
R 1 | bk 1
pelettes IR A A A &3/
Sl | =1 a—p 84 Oi% hee BN Grile de Sel
: : ¢ framler
rﬂ trop rlew. wAY
Pompt—- tC‘_:]onnkcrete 3 ‘Mri\wh
l 200 L Zpes Conx US£RS
2omx usies 5 households

Compost production
Liquid fertilizer production



5.0

ICH o ULTRAPURE
/= NUTRIENT
RECOVERY
SERVICES

32 FLOL

DIGITAL MICROPROCESSC|




Summary

1. Recovering nutrients from urine in buildings is necessary to
transition to a post-carbon economy and restore the nutrient cycle

2. When combined with regenerative agricultural practices, the
nitrogen in urine is enough eliminate the need for fossil fuel-based
fertilizers and industrial mining of phosphorus and potassium

3. Piping and equipment requirements are be much simpler in
comparison to water recycling systems, though both water
recycling and nutrient recovery are critical elements for plumbing
in a post-carbon economy

4. Separating urine at the source allows less resource intensive and
lower cost treatment, allowing simpler treatment for feces
drainage and greywater.




HH4
HH4

) O ¢

HH

44

-
T

* &»
e *
. S -
e . Bow -
- o



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Key Technical Takeaways
	Key Code Development Takeaways
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42

