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° Linus Dagerskog: Introduction to pee-cycling

°* Robert Coisette: ORIAZ Solar Dripper (France)
°* Jenna Senecal: Sanitation360 (Sweden)

°* Raluca Anisie: Mosan (Guatemala)
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Housekeeping for today’s session

= The entire session will be recorded ‘$8q
= Turn off your video and microphones - the less background noise, the better &

= During the session you can communicate via the chat to say hello to the community and to
ask questions
[

= The session will take 60-90 minutes - take care of yourself &, g‘ '
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‘ In urine:

N=3,8kg N=3,8kg >80% of N and K
P=0,5kg P=0,5kg ~50% of P

K~1,5 kg ’ K~1,5 kg (Larsen and Gujer, 1996)
p/cap/yr p/cap/yr

~ 5.50 S (world market)

Basis for calculations ~ 10 S (local market)
Nutrients in urine and faeces from Jonsson et al. (2004):

N=0,13*Total food protein

P=0,011*(Total food protein+vegetal food protein)

K = estimation based on P:K ratio in Jonsson et al. (2004)

World average protein access data for 2018) from FAO Stat

World market fertilizer prices for June 2021 from www.indexmundi.com (urea, TSP, KCl)
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ki Why separate urine management?

» Enable recycling of the bulk of nutrients in excreta/wastewater to agriculture
= Reduce nutrient pollution of waterbodies

= Reduce nutrient/micropollutant loads to wastewater treatment plants

= Water saving from no flush toilets

= Urine diversion can reduce odors in dry toilets (if well managed)

= Comparatively low pathogen load
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Some pee-cycling challenges...

Pipe clogging

Ammonia
volatilization

%a NHﬁé

Urine scale (Kai Udert, 2002)

Taboo Law

Illustrations: www.thoughtco.com/folkways-mores-taboos-and-laws-3026267

HealthyAndNatdraiWerld.com

Micro pollutants Pathogens Salt

it

L)

Photo: www.britannica.com/science/drug-chemical-agent Photo: Wikipedia (CC)

Two main situations:

» Household scale pee-cycling (“easy”)

* Community/city scale pee-cycling (tricky...
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i Household scale pee-cycling: Example from Ethiopia

Photos: Linus Dagerskog
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e Popular variant — direct composting of urine

. ;ﬂ'! o1

Burkina Faso
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i Household scale — example of innovation: “Golden watering can”

NR | KOMMENTAR

Antagen skbrd 2 kg/lvm

Antagen skérd 2 kg/hvm

Antagen skird 2 kg/kvm

Antagen skérd 2 kg/lvm
Antagen skérd 2 kg/kvm
Antagen skbrd 2 kg/kvm
Antagen skérd 2 kg/kvm
Gédslas bara fore sidd. Antagen skérd 2 kg/kvm
Godslas bara fore sbdd. Antagen skdrd 2 kg/kvim
Gadslas bara fore s3dd. Antagen skird 2 kg/kvm

Antagen skérd 2 ky/kvm

URINGODSLINGSTABELL

79 Mingderra gallerfor outspidd urin. Tabellen 2012 a Hkan J6nsson, SLU utfin rekommenderad godsling med kv till
de olika grédorns. Om man spider urinen skall spsding - i1hak
v RADAVSTANDCM | PLANTAVSTAND CM | ANTAL URINLTERM, GANG | TOTALTALLA

GODSLINGAR GODSLINGAR LKV

Gul 16k, Samiék ( ns 125 3 01 1.0
Gurla 3 09
Hallan \ 2 1
Krushi " 1 1
Kot w 15 2 02 12
Morot, vinter ‘ @ 5 2 02 09
Palstemackor ‘-'/ 0 ” 2 02 12
Patatis 2 15
Purjoiék ‘ o B [sXZH | 02 14
Rabatber 2 19
Radbetor % w0 5 2 03 13
Sallad 0 0 = 04 14
Sallad, gourmet 35 0 O 1 ﬁ\ 05 4
Sallad, roman och huvud | 35 i 1 R d 7]
Spenat 4 2
Vinbir * 1

Guldkannan (Sweden)
https://www.guldkannan.se/en-GB
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il Innovations for public pee-cycling through straw composting
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“Uri-trottoir”

Faltazi (France)
https://www.faltazi.com/
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=l Female public urinal — 1300 liter collection capacity

The female urinal

No more endles:

Lapee (Denmark)
https://www.lapee.dk/
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S ation Urine diversion toilets...

GO gle urine separating toilet | Q @

D

a -
No——

-
<
L 4
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- e
_

L L L ¢
Kildwick Classic Separator / U. Separett - Urine diverti Urine-diverting toilets insert (whit... Reinventing the toilet - urine di.. Urine-diverting toilets insert (grey. Examples of urine-separating toilets (a) R.. Amazon.com: Separett ... EcoDry Urine-Diverting Toilet...
k['G\'( ck.com - | Jaqef separett.com trobolo.com - | Iager theconversation.com trobolo.com - | \age: researchgate.net amazon.com ecotechproducts.net

. B i, VRS L S i ad
Separett - Child Seat Ur Urine Diverting Toilets - GreenLatrine Co Kildwick Compact Urine Diver... Urine diversion - Wikipe... How to find the right Urine Separator Ins Rich Earth Institute : Ur... Separett - Urine diverti... SmartFliow URINE DIVERTER Separator ...
separett.com pinterest.cl kildwick.com - I lager en.wikipedia.org my-composting-toilet.com richearthinstitute.org separett.com ebay.com - | lager

Urine-Diverting Dry Toilet (UDDT) | SSWM - Find to Urinetrap.com An economical DIY urine-separating Composting Toilet Seat and urin.. Urine diversion - Wikiwand EcoFlush and EcoDry

sswm.info urinetrap.com pinterest.at abetterwaytogo.com.au wikiwand.com ecovita.net

urine diverter (For Male
ebay.com - | lager
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EOOS (Switzerland)
http://urinetrap.com/

Fig. 2 Basic principle of urine-separating flush toilets using the teapot
effect. Copyright EOOS.

Fig. 3 The urine-separating toilet safe! from LAUFEN, implementing
the urine trap. The special structures at the front-end of the toilet
direct the urine towards the (nearly invisible) urine trap.**? Copyright
LAUFEN.*#*

Source (Larsen et al. 2021)
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Steinfeld (2004)

Nouvelle
Renaud de Looze édition

ENRICHIE

CURINE st
AU JARDIN

Guide pratique pour produire ses fruits et légumes

en utilisant les urines et composts locaux

Looze (2016)

Guide to Starting a Community-scale
Urine Diversion Program

URINE MY/
GARDEN

A step-by-step guide to fertilizing with urine in home gardens

Human

potassium,

mummmmmm

ﬁhl{nngmth urine aiso conserves water, by reducing the need to flush clean
fmm
NUTRIENT

Collect

Collect your urine in a sealable,

watertight container.

For those in the Brattieboro, VT area, the Rich
Earth Institute offer supplies for enabling easy. |

g the Cuble

& Funnel stand-alone urine collection device.

To purchase one from our Research Center  ©
contact julia@richearthinstituteorg |
Learm haw to DIV your awn Cubie & Funnel :

ollection

care for our aquatic neighbors and graw more food!

See our gallery of recommended additional 4
Tools

Rich Earth Institute (2019)
https://richearthinstitute.org/




sustainable
sanitation
alliance

DS ¢ A PPILDA
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STOCKHOLA
ENVIRONMENT
INSTITUTE

Stockholm Environment Institute, EcoSonRes Series, 2010-1
»

Fiche technique d’application des urines hygiénisées
(Takin Ruwa) dans les conditions agricoles du Niger

Pradtical Guidance on the Use of
Urine in Crop Production

Anna Richert, Robert Gensch, Hakan Jénsson,
Thor-Axel Si and Linus D

(EcosanRes -

Generic guideline Niger

Philippines



Thank you!

PS. Most gold in your
morning urine...
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oriaz.com Robert Cossette, engineer, NRC Bio innovation, i i Made in Annecy, France
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——— Numerous publications explain =
. the fertilizing value of urine. —_

WHO GUIDELINES FOR THE
SAFE USE OF WASTEWATER,
EXCRETA AND GREYWATER

VOLUME IV
EXCRETA AND GREYWATER USE IN AGRICULTURE

g edition
\ ENRICHIE

Practical Guidance on the Use of
pr— Urine in Crop Production
Anna Richert, Robert Gensch, Hakan lénsson,
Thor-Axel Stenstrém and Linus Dagerskog

partner of

sustainable
sanitation

_ @SanRes
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SOLAR
DR/PPER

The ORIAZ Solar-Dripper is a
watering system for plants

i

T L
9l

oriaz.com

Robert Cossette, engineer, NRC Bio innovation, { ) Made'in Annecy, France
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1 Compared Watering
zone with 400 ml

Surface dripper

(I

oriaz.com  Robert Cossette, engineer, NRC Bio innovation, q'ima«aéﬁaﬁlﬁ_ecg:jﬁame_ -
— - R = e — e Ly, — - —



https://youtu.be/oLhkOKlOhN8
https://youtu.be/oLhkOKlOhN8

Synchronism of flow with water requirements

Comparison between porous systems and the Solar-Dripper
o —ompanson PR Sy pe ~ New technology °©

Solar-Dripper

Watering needs A M

Lysimeter of Payerne \

Old porous
Systems technology

{

Watering (ml/h)

Water requirements (mm/h)

‘
s,

© Robert Cossette, NRC Bio innovation



https://solar-dripper.com/wp-content/uploads/Press-release-Solar-Dripper-watering-synchronism-EN.pdf

> Oxygenated soil e m———

The cone maintains a ideal oxygenation in the heart of the roots.

This oxygenation allows the
e —— favorable development nitrifying microorganisms. —————

Zone de™ -

croissance
¢ desracines |

oriaz.com  Robert Cossette, engineer, NRC Bio innovation, { ) Made'in Annecy, France

g e R —




LAR
DR)PPER
Clogging FREE
—— ORIAZ is Ultra Tolerant to Clogging. Ep——

It allows particles larger than 2 mm and
biofilms to pass. = No filtration required.

_5-2mgm
particle

oriaz.com Robert Cossette, engineer, NRC Bio innovation, i Made:-in Annecy, France




Make an ecological
and free fertilizer.

3

ORIAZ

solar-dripper.com

- Simply mix urine with water. (2% to 25% urine)
- Apply with the Solar-Dripper.

- Scentless.

oriaz.com  Robert Cossette, engineer, NRC Bio innovation,  { PMade in-Annecy, France
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oriaz.com Robert Cossette, engineer, NRC Bio innovation, i iMade in-Annecy, France



: Apres 6 jours
After 6 days

—_— ——

oriaz.com Robert Cossette, engineer, NRC Bio innovation, i iMade in-Annecy, France
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Application of fertilizing urine May 30+

120 ml of urine per bottle diluted in 800 ml of solution, i.e. 15% urine.
o] The irrigated area is 40 em x 60 cm per bottle, i.e. 0.24 m?. With an estimated
_ﬁ:.nitrngen rate of 0.6% (ref: Renaud De Looze) this application represents

ﬁ.apprnximately 3 grams of nitrogen equivalent per m2. This operation can be

g::arried out 6 times in the season not to exceed 20 g / m%

TN RE

oriaz.com  Robert Cossette, engineer, NRC Bio innovation, Q) Made in"Annecy, France
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= 3 septembre 2019 solar-dripper.com
s 47 1AL TN A T T el

oriaz.com  Robert Cossette, engineer, NRC Bio innovation, Q D Made in-Annecy, France
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N/ Tasted in Annecy, Lyon, Dijon, Geneva, Lausane, Zirich and Stockholm
ORIAZ

They tried tomatoes fertilized with urine and applied with the Solar-Dripper
solar-dripper.com

Rl

oriaz.com Robert Cossette, engineer, NRC Bio innovation, i iMade in-Annecy, France
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\‘/ Tasted in Annecy, Lyon, Dijon, Geneva, Lausane, Zirich and Stockholm WWW
ORIAZ == -

S— - - 2 z= PR
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Mission Possible

- Save dnin
- Sqve 18 tons of water per year
S & pun of fertilizer €S£
st of sanitation €SE

= 20VeE [N LUl

rinkable water costs 72 € / year gg«'i
&

“!..-: - Protect aquatic environments

SOLAR
DRPPER

The natural transformation
of urine into fertilizer saves
water and protects the
environment.

In addition, it is a very
effective free fertilizer,

oriaz.com  Robert Cossette, engineer, NRC Bio innovation, i ?Made in"Annecy, France



SOLAR

DRyPPER

Marie Curie took great risks
to discover radioactivity.

To find out the feilizing alue of urine
in your plants, there is no big risk.

All you need is the courage to collect your
urine the first time, dilute it and apply it.
Then observe or taste the harvests.

oriaz.com  Robert Cossette, engineer, NRC Bio innovation,  { ) Made in-Annecy, France


https://youtu.be/CyMNcxLwpLM

\‘/ Sweeter tomatoes, more vitamins and free fertilizer.
0]1{/.V4 i

- FTomatoes fertilized with urine

From 9° Brix to 12.2 ” Brix
Average 10.6 ° Brix

© Robert Cossette oriaz.com

oriaz.com  Robert Cossette, engineer, NRC Bio innovation,  { ) Made in-Annecy, France




- Applicationrate ——————

————  Simply dilute urine in water

o |
i ¥

— Regular application : from 2to 5 % urine ~—

oriaz.com Robert Cossette, engineer, NRC Bio innovation, ﬁ iMade in-Annecy, France
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- .k 06%N 01%P 02%K - lissives Gold
v Ref Renaud De Looze e

> The same average contents
were measured in USA

at the University of EART H

Vermont in 2013 INSTITUTE

oriaz.com  Robert Cossette, engineer, NRC Bio innovation,  { ) Made in-Annecy, France
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Measure urine by weight to
calculate the Nitrogen content

~ Drench gun to ease
application

Measure urine by volume
density is about 1,01

oriaz.com  Robert Cossette, engineer, NRC Bio innovation,  { ) Made in-Annecy, France
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VISIt ORIAZ COIVI

DR|PPER

zfl

R T T ST
e el PG

oriaz.com  Robert Cossette, engineer, NRC Bio innovation,  { ) Made Fﬁ.-Annecg, France
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ORIAZ

Solar-Dripper
+Free Fertilizer

New Available ORIAZ solution

v for Life!
Your fertilizing wrine contains obg

fra-mpoﬂwf'\m me{ﬂgmw i
are ouwfstanding. You will also v u'l"’. = '. i"
greemhouse gases with this SYMBIC .

Wit Hhe precuse

ORIAZ Solar-Dripper OR'A

MGM&ML&%MMW a

B =

;hMM:SOMW‘fZM
Balcony : SO wd each month
Tomadtoes : 100 mi eack monti

3
w @ Saveld3m

3

Examples of urine dosage :

@
ok % ok of water
By G per year

oriaz.com

Robert Cossette, engineer, NRC Bio innovation,

with basic guide
for urine fertilizing

i iMade in-Annecy, France




Solar-Dripper
+Free Fertilizer

v for Life !

Yowur fertilizing wrive condaing about & groms of
nitrogen per Lider * a5 nofural wrea. Wit soluble
photphors, poiodsdunn dond mlvdrals, This ferfilizer
performg as well ov better Huasn chewical fertilizers.

I, adalitlonm . Yo sope wodki andd protect rivdes
frowa pollution. The ecological and econmmie gaing
are rufinnding. You wid alse reduce your
gregahoge gages with this SYMBIO solution.

2 .
Wit Hhe precise Ny,
ORIAZ Solar-Prippsr KUY
Hiipe dye ne Loy aedl ne odlor,

[ :TE:
Exswnpley of wrive dojage : ﬂﬁgjﬂﬂ

lnplgor plant : FO ml gptry 2 paondiy
Baleony : 5O ml each month

[ : s i
Tomatets : 200 mi tadh nuov T in USA by :

e Save 18 m?
of water ey
per Year * Ref: Renzud De Looze

ORIAZ is compatible
with all types of
fertilizer concentrates | As®
including Aurin.

- '_ rﬂ'!l-“il' s ol tha Bette

; e!ioh

L L5 i AL e e -
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single unit g

G
s i
ey
SYMBIO-EN

B il ORIAZ SYMBIO

Symbfo kits of 28 : B

— 28 units 99 € e

ORIAZ SYMBIO 60
60 units
+ drench gun ———
199 €

oriaz.com  Robert Cossette, engineer, NRC Bio innovation,  { ) Made in-Annecy, France




ORIAZ SYMBIO 88

Full set with:

88 ORIAZ Solar-Dripper
Two baskets
12 calibrated rigid bottles

+ an adjustable drench gun from
SLSSs D to 70 ml to measure urine or any
biological or conventional fertilizer.

+ A 100 ml measuring cup
+ guides and posters.

LR

Vo

Made in France

oriaz.com  Robert Cossette, engineer, NRC Bio innovation,  { PMade in-Annecy, France
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Bonus pictures

19 aolt 2021 August 19th

oriaz.com  Robert Cossette, engineer, NRC Bio innovation,  { ) Made in-Annecy, France




el o ——— —_—

QI

1 June 29 Th 2021

July 7th 2021
189 em _

Kong F1 Sunflowers fertilized with
ORIAZ Solar-Dripper

w2 G 1
' June 17 th 2021

By

% FobarComoe YR

oriaz.com  Robert Cossette, engineer, NRC Bio innovation,  { PMade inAnnecy, France
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Bonus pictures

18 juillet 2021
246 cm

Aujourd’hui la bataille pour
le climat réussira ensemble.
La photosynthese est
notre arme naturelle.

’\6.. ‘:_' i -y..l 4. ¥ - l;l. " § ] #
st i S ARV AR st . L : .

Y &

_ —

oriaz.co Robert Cossette, engineer, NRC Bio innovation, i ?Made in-Annecy, France
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12.2 ° Brix

"If you don't give me this tomato
I'll tell everyone"
No more cookies !
| need this tomato ! i_m m«l#
= m—
—

arvest of squash 2020 |
68 Kg

Despite the drought, hail
slugs

oriaz.com  Robert Cossette, engineer, NRC Bio innovation,  Q ) Made in‘Annecy, France
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Bonus pictures

Cet ail rose de 115 cm
a été fertilisé avec de l'urine
dans notre jardin test d'Annecy.

3]

Méthode de culture en anneaux
6 gousses d'ail plantées autour
d'un goutteur Solaire ORIAZ.

SIILAII ;
OR{PRER

oriaz.com  Robert Cossette, engineer, NRC Bio innovation, Q) Made in"Annecy, France
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Bonus pictures

Dompteur de vers de terre

oriaz.com  Robert Cossette, engineer, NRC Bio innovation,  { ) Made in-Annecy, France
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Bonus pictures

oriaz.com Robert Cossette, engineer, NRC Bio innovation, ﬁ iMade in-Annecy, France
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@ swisshluetectrioge A
Schweizerische Eidgenossenschaft

g Confédeération suisse
Confederazione Svizzera
Confederaziun svizra Forl es

Swiss Agency for Development
and Cooperation $DC C e (I\) as An Expo 2020
Dubai Initiative

international centre
for water management services

& UBS

>
seif . ©
UBS Social
Innovators 201 %

AWARD FOR
SOCIAL ENTREPRENEURSHIP
Shortlisted Candidate, Switzerland
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Mosan in Guatemala since 2018




sustainable
sanitation
alliance

Mosan — The Circular Sanitation Solution

1 Mosan Household Toilet
User Registration

/

4 Reuse &.Sale \.’ 2 Collection & Transport
. of Fe_rt|l|zers g At service stations or
in agriculture \ Y4

door-to door by
Mosan staff

\3*5 3 $

@

3 Recycling into Fertilizer o
Pyrolysis & Precipitation hﬂ 0 h

creates Biochar & Struvite
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Mosan System for Rural Communities: Off-grid, modular, low-tech,
community-led, replicable

)
8l

Pyrolisis Development of
Household Toilet transformation organic fertilizer
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Containers . ~ ToiletBase ' Toilet Seat

for Urine & Feces with Separation”

T
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Urine Processing - currently

Step 1: : Step 2: : Step 3: : Step 4: Step 5:

Collection & Precipitation - Filtration & Drying Storage of . Infiltration through
Storage of Struvite of Struvite filtered Urine : underground
: : : Filter

agitator

IR filter fabric
e )
) o
barrel A . barrel A
4 weeks 30 minutes 4 hours

manual mixing, filtration
sedimentation
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Biochar Fertilizer Development
Enriched Biochar research

Development of a biochar-based
fertilizer for agriculture -
collaboration between Mosan, ETH
Switzerland and Vivamos Mejor

- development of a nutrient
recovery treatment for urine
development of fertilizer mixes

- field and greenhouse trials on
traditional crops and
reforestation trees

- participatory field trials with
farmers

Vivam
Zurlch mc¢j %—
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Alkaline dehydration experiments

[
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A

Instagram / Facebook /Linkedln ~ @mosanitation

www.mosan.com info@mosan.ch
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