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Phosphorus and Nitrogen in Synthetic Fertilizer
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The Remaining Countries with Phosphorus Rock
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World population with and without synthetic nitrogen fertilizers

Estimates of the global population reliant on synthetic nitrogenous fertilizers, produced via the Haber-Bosch
process for food production. Best estimates project that just over half of the global population could be sustained
without reactive nitrogen fertilizer derived from the Haber-Bosch process.
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Years of fossil fuel reserves left

Years of global coal, oil and natural gas left, reported as the reserves-to-product (R/P) ratio which measures the number of
years of production left based on known reserves and annual production levels in 2015. Note that these values can change with
time based on the discovery of new reserves, and changes in annual production
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3648 t Urine is the
main contributor
of Nitrogen in
Wastewater at
Amsterdam WWTP

534t 233 1

516t
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Il Faeces
~ Toilet flushing
0 Grey water
B Rain water
e WWTP
A Primary settling
B Biological treatment
C Final clarifier 526t
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5  Struvite recaovery
6 Digested sludge 6
7  Digester reject water 531t



400,000 eptic tank system In Ireland are adding nitrogen

into the ground water. The prevention of ground woter
pollution with nitrotes is now o requirement of EU Directive
2006/118/EC. Under this Directive every effort should now

be moade to protect the ground water pollution from nitroates,
we should also be preventing the wasting phosphates

We rely on Natural Gas and Coal to
make Nitrogen fertilizer. These fossil fuels

however contribute to climate change. The empiying of the
Notural Gas is o finite resource and will Septic Tank Sludge
inevitably become excessively expensive will remove or recover
only about 3% to 1574 9
of the total nitrogen
Phosphorus is another finite resource, and often only 20%
Phosphorus rock based fertilizer FOQD of total phosphorus Tollets
is olso projected to become expensive
over the coming decades and unless POOR
it is recycled we will be facing food RECYCLING
OF NUTRIENTS
price inflation and a growing supply crisis FROM SLUDGE
Percolation Pipes under ground surface Aerobic
Waste Septic| Nitrogen &
Water Tlank Phosphorus
{} {} {} {} {} {} {} Treatment from human
excrement

GROUND WATER POLLUTION & THE WASTING OF THE FINITE
RESOURCES NEEDED TO GROW OUR FUTURE FOOD CROPS

Between 85 % to 95% of Between 65 % and 93% of
remaining nitrogen is lost phosphorus Is wasted or

and wasted in the ground, lost in good percoloting soil
Unless It is adequately It can also become a pollutant
diluted in ground water, it in nearby surface waters where
will also become o pollutant. there is poor percolating soils

HOwW SINGLE HOUSE
SEWAGE TREATMENT
SYSTEMS ARE

WASTEFUL 0OF 0OUR
FINITE RESOURCES”

Herr Ltd 2019




PLANETARY BOUNDARIES

A safe operating space for humanity
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Source: Steffen et al. Planetary Boundaries: Guiding human development on a changing planet, Science, 16 January 2015.
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Combhairle Contae An Chlair

= Clare County Council
NOTICE

LOUGH DERG WATERS

DURING THIS PERIOD MAY TO SEPTEMBER
AN ALGAL BLOOM OR DARKISH SCUM MAY
APPEAR ON OR CLOSE TO THE SHORELINE

PLEASE EXERCISE CAUTION

YOU ARE ADVISED TO AVOID CONTACT WITH
~ THIS BLOOM / SCUM AS IT MAY CAUSE SKIN IRRITATION
KEEP CHILDREN AWAY FROM THE SHORELINE
KEEP ALL DOGS AWAY FROM THE WATER AND
ANY SHORELINE SCUM

THANK YOU
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. Five countries control aimost 90% of global phosphate reserves
{ B ]

'»*s" Eight countries account for 65% of global suiphuric acd production
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Food riots in 2008

Egypt Thousands of demonstrators in Mahalla el-Kobra loot shops and throw bricks
att ﬁ)(olice during protests at rising food prices and low salaries, as part of nationwide
strike

Haiti At least four peo?le killed in the southern city of Les Cayes after food prices rise
50 per cent in the past year

Céate d’'lvoire Police injure more than ten protesters as several hundred demonstrators
demand government action to curb food prices

Cameroon Riots last four days and result in at least 40 deaths. Unrest is due to high
fuel and food prices. Worst riots in country for 15 years

Mozambique At least four people killed and 100 injured following fuel price rises

Senegal Violent demonstrations in Dakar as prices of rice, milk and oil soar. Senegal
imports almost all its food

Yemen Five days of rioting and a hundred arrests after the price of wheat doubled
over two months. Protesters set up roadblocks in Sana’a and Aden

...and in Mauritania, Bolivia, Indonesia, Mexico, India, Burkina Faso, and Uzbekistan
- New Statesman, April 17, 2008



Approx analysis of the various pollutants Grey Kitchen

and nutrients in waste water. Depends Water | Sink Solids| Faeces| Urine |Faeces
on national diets and washing preferences & Urine
Based on Swedish Research together
Nitrogen N % 8% 15%| 70%| 85%
Phosphorous P 14% 14% 26%| 47%| 13%
Potassium K 10% 37% 18%| 35%| 53%
Faecal bacteria & faecal viruses 100% 100%

Avoiding using phosphorus detergents will reduce the % phosphorus in the Grey Water
Avoiding food grinders in the kitchen sink will also minimize N and P nutrients in Grey Water
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Preparing New Houses using
the “HANAPAK” System to prepare
for Peak Phosphorus ond a
future food cost crisis

www.herr.ie

Herr (C)March 2019

Over 4 years of
composting the
medicines and

The leaves toke up and absorb
the nitrogen and phosphorus
from urine and also any ingested
medicines or pharmoaceuticals

s

)

antibiotics break gglns
down in the Gréine
compost

Add kitchen waste,

composted toilet

solids, wood sticks Turn and cerote

and gorden leaves every year

m m m /’\ Urinal is
/ / / ﬁ / ﬁ -'t-'y?g eSS separated
leaves and collected

4 year 3 year Compost

old old chamber eed Free

compost compost year 1 L 2 footpath

Concrete composting kins
with no less than 4 chambers

Add wood shavings or wood pellets

get the pile to heat up.
Add mushroom mycellium

Maximize composting conditions,
Control the moisture in the pile.
Design for long period composting.
Over 4 years any ingested
pharmaceuticals will reduce

ond will naturally break cdown.

Shollow grovel beds similar
to a reed bed type system.
See EPA COP Waste Water

Plastic
tank

2

Ag
déanamh
fual

Do doaoine ata
ag suil le
ganntonos
fosfor oagus
ardd costas
bia sa todhchai
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mar leasachan ar blathanna
agus plandai neamh-inite .

Plandai ag tas sa griain chun an
trualilii a baint as fual.
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This system removes almost 80% of
nitrogen and 50% of the phosphorus

that is present in the urine fraction

in domestic wastewater. This can also
recycle phosphorus and other nutrients
without pharmaceuticals, if composted
with mycellium over long enough periods

The plastic containment prevents the nutrients
that would otherwise pass down into the

soil to be lost and wasted. So often the nitrogen
fraction from scptic tanks passcs through soil,
to pollute ground water and the local streams.

Locatc the flower/plant growing system, to get
plenty of sunlight, inside a warm housc,
behind large glass double glazed windows

Harvest the lcaves and tlowers of the plants
to remove the Nitrogen and Phosphorus

To break down any pharmaccuticals in the harvested leaves,

Steel
Framec
Support

mix with carbon rich waste, over 3 to 4 vears in 4 large
Im”3 composting bins, with a vear in cach bin, ideally

with mushrooms growing in the composting material
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System clements for phosphorus
recycling as struvite.
1 to 3 hrs to operate the process.

Herr system to recover & recycle
phosphorus from urine without toxic
metals, antibiotocs or pharmaceuticals
to safely grow vegetables in the garden

With the salt, tiny crysals of Phosphorus are
caught in the fine filter bag.

The white crystals of phosphorus need to be
dried over the following weeks to remove
any remaining pharmacuticals and antibiotics.
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People in their own houses can now easily, and using no
harsh chemicals, recover and recycle phosphorus from

separateed urine without toxic metals, antibiotocs or
pharmaceutical, as a slow release fertiliser for vegetables.



A urine treatment system, adding salt to recycle phosphorus

as struvite, and then adding rainwater to grow flowers, to make
compost. With long enough composting, pharmaceuticals

be removed from the nutrient rich compost
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Céras ala oiriimach, de gnath,
do duile né dho sa teach.
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Herr syslem lo recover & recycle
phosphorus from urine withoul loxic
melals, antibioloes or pharmaceulicals
lo safely grow vegelables in the garden

With the sall, liny crysals of Phosphorus are
caught in the fine filler bag.

The while crystals of phosphorus need (o be
dried over the following weeks lo remove
any remaining pharmaculicals and anlibiolics.
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People in their own houses can now quile simply
recover and recycle phosphorus from separaled urine

withoul toxic metals, anlibiolocs or pharmaceulicals,

as a slow release fertiliser for vegelable gardens.






Fertiliser and Food price inflation and
shortages are now looking very probable

How badly will future sulphuric acid shortages
Impact on fertiliser prices?

How will people manage if the weekly spend for
supermarket food becomes unaffordable?

Will all the possible options for phosphorus
recycling be happening at state, community and
house level, to avoid a food price/ supply crisis?

Should we see urine in a new light, as the most
economically available phosphorus resource?
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