
Stephen Fitzgerald 

7th December 2011

T O   S A V E   A   P L A N E T  -  T H I N K   A S   B I G   A S   A   P L A N E T

ATMOSPHERIC  
CO2 MANAGEMENT 

A CLIMATE CHANGE SOLUTION 



INDEX
1. From the Author
2. Observation & Objective
3. Atmospheric CO2
3. Global Warming
4. Natural Gas & Oil
5. Marine Plankton
5. Sequestering CO2
6. Plankton Neutriant Regime
7. Keyoto & Copenhagen
7. Tackling the Problem
7. Conclusion
8. Satellite Images
9. Sea Level & Temp Charts
10. The Carbon Cycle
11. References
12. Contact the Author

FROM THE AUTHOR:



OBSERVATION:

Organic matter including coal, oil, natural gas, timber and, in fact, all life
on Earth stores carbon/CO2. Burning or decay of organic matter releases
that stored CO2 into the atmosphere. It follows then that a carbon capture
program of propagating organic matter, in sufýcient quantity, can reduce and
stabilise atmospheric CO2.

As 90% of life on planet earth lies within itôs oceans then this is where we will
look to store surplus carbon/CO2.

OBJECTIVE:

In the short term it is proposed to increase oceanic biomass to accommodate
the CO2 released into the atmosphere as a result of human activity with the
long term objective being to permanently store sufýcient carbon equivalent,
in naturally occurring ocean sediment and ocianic biomass, to maintain 
atmospheric CO2 stability.

The object then, of this report, is to outline a way to remove carbon dioxide
from the atmosphere to bellow 350ppm thereby avoiding global temperature
increases. In essence the objective is to manage atmospheric CO2.

OVERVIEW:

The project model works with a natural process and is based on the recognised
ýrst step in oil and gas formation. Carbon dioxide stripped from the
atmosphere is stored in oceanic biomass, the worlds largest carbon sink.
Plankton, and associated biomass, becomes trapped in natural ocean sediment 
and/or slowly works its way up the food chain. In effect, as an ongoing process, 
the object is to recapture and store carbon dioxide released into the atmosphere 
as a result of human activity. This equates to increasing oceanic biomass by an 
additional 8 Billion tonnes p.a. over the next century. 

BENEFITS:

A relatively simple and economic way to manage global atmospheric carbon
dioxide levels without the monumental problems associated with companies,
economies and governments having to deal with the economic consequences
of dramatically reducing greenhouse gas emissions.

FINANCING:

Operating costs could factor into Federal Budgets, in particular, in those 
countries producing and/or exporting oil, coal and natural gas as these 
amounts are quantiýable. Full global production costs are estimated at about 
one twentieth of 1% of the annual value of global fossil fuel production. 
Alternatively the process could be driven by private companies selling carbon 
offsets which will require legislation and concurrently marine environment 
protection regulations.



TOTAL CARBON INTO THE ATMOSPHERE:

Since 1751 = 345 billion tons of carbon have been released into the atmosphere 
as a direct result of human activity. Half of that since 1970 and comprises* 
liquid and solid fuels = 65%,  natural gas = 15%,  concrete production = 3 % and 
deforestation = 17%.  *(averages ýgures from neumerouse documented results - see ref.)

Global Carbon Emissions, from human activity and primarily the burning of fosil
fuels, this year, will be in excess of 8,000 Million metric tonnes. i.e. Burning organic
matter releases CO2 and conversely, propagating organic matter store CO2.
 

GLOBAL WARMING:

Naturally occurring greenhouse gases have a mean warming effect of about 
33 ÁC (59 ÁF), without which Earth would be uninhabitable. On Earth, the major 
greenhouse gas is water vapour from evaporation, which causes between 36% 
and 70% of the greenhouse effect; carbon dioxide (CO2) causes between 9% 
and 26%. The issue then is how the strength of the greenhouse effect changes 
when human activity increases the atmospheric concentrations of CO2.

Human activity since the industrial revolution has increased the concentration 
of various greenhouse gases, leading to increased radiative forcing from, 
primarily CO2 and subsequent water vapour.

The atmospheric concentrations of CO2 has increased by 39.7% since the 
beginning of the industrial revolution. These levels are considerably higher than 
at any time during the last 650,000 years. Fossil fuel burning has produced 
approximately 80% of the increase in CO2 from human activity over the past 20 
years. Most of the rest is due to land-use change, in particular deforestation.

The present atmospheric concentration of CO2 stands at 393 parts per 
million - up from 278ppm at the beginning of the industrial revolution and 
increasing at roughly 2 points per year. With inaction, future CO2 levels are ex-
pected to excelerate due to ongoing burning of fossil fuels and land-use change. 
The rate of rise will depend on uncertain economic, sociological, technological, 
and natural developments, but may be ultimately limited by the availability of 
fossil fuels. The IPCC* Special Report on Emissions Scenarios gives a wide 
range of future CO2 scenarios, ranging from 541 to 970 ppm by the year 2100. 
Fossil fuel reserves are sufýcient to reach this level and continue emissions 
well beyond 2100. Global reserves are estimated at 3,500 Billion tonnes. 

At the current rate of CO2 emissions, it is widely believed that we have 
already committed ourselves to atmospheric concentration of 450ppm. This 
level is considered critical with an average global temperature increase of + 2 C 
and + 5 C at the polls. Temperature equates to energy which equals extremes 
in climate, increased ocean mass, increased atmospheric water vapour and 
possibly the beginning of a galloping green house effect. 

* Intergovernmental Panel on Climate Change



ORIGINS OF NATURAL OIL & GAS:

Most scientists agree that hydrocarbons (oil and gas) are biogenic - formed 
from the remains of plants and animals that lived  millions of years ago. This 
theory is supported by the fact that many underground oil deposits contain 
chemicals that are only known in plants that live on the Earths surface and 
in its oceans.

Something in the order of 160 million years ago the earths atmosphere had 
a much higher concentration of CO2 and subsequently was much warmer 
and wetter. There was very little or no ice at the poles and sea levels were 
130 metres higher than they are today. Ideal conditions for the proliferation 
of simple life in the seas occurred and, these warm shallow seas became 
rich with organic, living organisms.  http://www.abc.net.au/science/crude/

Plankton and algae, proteins and the life thatôs þoating in the sea, as it dies, 
falls to the deep ocean bottom, and these organisms are going to be the 
source of future oil and gas. When theyôre buried with the accumulating 
sediment and reach an adequate temperature, something above 50-70Á 
Centigrade they start to cook. This transformation, this change, changes 
them into the liquid hydrocarbons that move and migrate and, will become 
earths oil and gas reservoir - Planet Earths carbon storage.

Coal is produced in a similar way but remains a solid hydrocarbon.

In effect, these ancient plants and animals reduced atmospheric CO2 to give 
us a more stable climate - A major step towards the climate we have today.

It took a super-greenhouse earth to create our richest oil deposits. Ironically,  
when we burn these oil, gas and coal reserves we are recreating the same 
conditions  that existed 160 million years ago. You realy have to question our 
motives and logic if we continue down this path unchecked!

CO2 REMOVAL & MARINE PLANKTON:

Nutrients such as bio-available iron, phosphorus and nitrogen have been hy-
pothesised to stimulate nuisance blooms of marine plankton. Two laboratory 
based biological assay techniques were used to test whether the addition of 
iron, phosphorus and nitrogen enhanced plankton growth. A three-way anal-
ysis of variance showed all nutrients stimulated growth and biomass under 
laboratory conditions, with organically chelated iron (FeEDTA) phosphorus 
and nitrogen. 

An in situ ýeld experiment was also conducted concurrently on naturally 
occurring marine plankton to determine any growth response to phosphorus 
and iron additions. Field results showed proliýc growth of bloom forming 
Marine plankton and substantial and signiýcant increases in biomass

Also, removal of atmospheric CO2 by microscopic phytoplankton and the 
subsequent zooplankton community determines carbon sedimentation:
http://newscenter.lbl.gov/press-releases/2009/05/06/ocean-carbon-iron/



CO2 REMOVAL & MARINE PLANKTON:   (continued)

Microscopic plankton, that are suspended in the worldôs ocean, absorb 
45,000,000,000,000 (45 Billion Tonnes) of carbon dioxide every year. Thatôs 
over 5 times the total global carbon emissions resulting from human activity.
The object then is to increase natural CO2 absorption to include emissions 
resulting from human activity. i.e. an additional 8 billion tonnes p.a. 

The way to regulate the amount of carbon in the atmosphere, on a global 
scale, is to regulate the amount of plankton and biomass growth in the worlds 
oceans. i.e. Increase the carbon sink

Phytoplankton growth requires carbon (which comes from the ocean 
water, allowing atmospheric CO2 to be absorbed to replace it). Other critical 
ingredients are sunlight and nutrients = Iron or nitrogen. Basically plankton 
and subsequent carbon absorption is controlled by the nutrient regime.

Sinking provides the permanent removal of carbon by burial of the organic 
matter in sediment (later to become fossil fuel if buried long enough - Millions of 
years). Grazing passes the carbon up the food chain to animals where the 
carbon sinks (as dying animals), or is released back into the water due to 
respiration. So the process needs to be ongoing

In terms of plankton growth - Phosphorus is usually the limiting nutrient in brack-
ish or freshwater, while nitrogen is usually the limiting nutrient in saltwater. 

The addition of organically chelated iron or nitrogen and seeding with marine 
plankton in ideal open ocean conditions can result in between 4,000 and 
8,000 tonnes of marine plankton biomass form each tonne of nutrient.  Test-
ing, monitoring and satellite observation is required for conýrmation.

On this basis, and average scenario, the ocean needs to be selectively seeded 
with between 2 and 4 million tonnes of nitrogen based fertiliser annually, to 
counteract annual global carbon emissions and stabilise atmospheric CO2 levels.

SEQUESTERING CARBON DIOXIDE:

A method of sequestering carbon dioxide (CO2) in an ocean comprises
monitoring naturally occurring open ocean plankton blooms ( See satellite 
images page 8 ). Then, analysing and recreating or encouraging these plankton 
bloom environments would be the best approach. i.e. Do what nature does.

Next, test an area of the surface of a deep open ocean in order to determine 
both the nutrients that are missing and the diffusion coefýcient, apply to the 
area a ýrst fertilizer similar in composition and concentration to that found 
in a naturally occurring plankton bloom environment, and measuring the 
amount of carbon dioxide that has been sequestered. 



SEQUESTERING CARBON DIOXIDE:  (continued)

The fertiliser preferably comprises a nitrogen or iron chelate that prevents 
precipitation to any signiýcant extent and releases nutrient over time in the photic 
zone. The method may further comprise applying additional fertilisers, and 
reporting the amount of carbon dioxide sequestered. Comprehensive ýeld test-
ing and high altitude observation are required during the development process

Application in terms of the above will preferably include seeding with
nitrogen-ýxing phytoplankton together with fertilisers. To amplify the natural
process, possibly the best method of application would be an automated
land based system located at strategic river mouth during seasonal rain and 
snow melt runoff and/or modify existing bulk carriers for nonseasonal open 
ocean application.

PLANKTON NEUTRIANT REGIME - FERTILISERS:

(A) Chelated Iron from waste material:
The amino acid chelated iron is prepared by hydrolysing and chelating waste 
animal and plant protein and waste acid containing ferrous sulphate. After 
chelating, the product is treated with waste iron to eliminate residual acid, pH 
regulated with alkali to 5-6, added with organic reductant matter as protecting 
agent to prevent the oxidation and precipitation of ferrous iron. Utilises waste 
and has low production cost as fertilizer. Average price from $200 to $400 per 
tonne and is possibly the safest option and recycles our rubbish and waste.

(B) Nitrogen Fertiliser from natural gas:
Ammonia (NH3) is a gas produced from hydrocarbons (notably natural gas) 
and air using the Haber-Bosch process. This process reforms natural gas 
(methane) to produce the required hydrogen that is reacted with nitrogen ex-
tracted from air (by a cryogenic process) to form ammonia. Carbon dioxide, 
which is co-produced is often reacted with the ammonia to form urea. Ammonia 
is a common industrial chemical but its most important use worldwide is in the 
manufacture of urea, the principal building block in nitrogen fertilizers.

Produced in capital-intensive operations, natural gas typically represents about 
half of the cash cost of production. A world-scale ammonia/urea plant (1,000 
tonnes of ammonia per day or 1,700 tonnes of urea per day) uses 35 million cu-
bic feet of natural gas per day (37.8 gigajoules per tonne of ammonia). 1 tonne 
of nitrogen fertiliser is hypothisised to produces between 4,000 and 8,000 
tonnes of marine plankton. Avarage Price = $100 to $150 per tonne.  Global 
production = 150 million tonnes p.a. About 2% of the total would be sufýcient to 
counteract annual global CO2 emissions resulting from human activity.

CAUTION:  There is a critical issue that needs to be monitored closely:

http://natgeowildtv.com.au/programmes/predator-csi/photos/zombie-sealions



PLANKTON NUTRIENT REGIME - FERTILISERS: (continued)

Besides production, the cost of ocean fertilization will also include monitoring, test-
ing and reporting, so as to optimise the method of ocean fertilization, including the 
optimization of the composition of the fertilizer, the application rate, the location and 
method of application.  

TACKLE THE PROBLEM HEAD ON:

Tackling global warming and climate change ñhead onò is about taking responsibility 
to reduce and regulate the amount of carbon dioxide in the atmosphere and not 
necessarily about token reductions in carbon emissions:  Demanding that individuals, 
companies and economies reduce CO2 emissions is a negative response and will 
invariably have negative consequences. e.g. Putting a price on carbon and taxing 
emissions is designed to create a price parity with renewables and still adds to the 
problem of increased atmospheric CO2 and global warming. The net effect then 
places a ýnancial burden on companies which invariably passes on to consumers 
and has a zero effect on reducing atmospheric CO2 concentration.

Stripping C02 from the atmosphere rides on the back of a natural process, has a 
comparatively minimal cost and will stop global warming irrespective of ongoing 
human activity. Again, the objective is to regulate Atmospheric CO2 levels by stimu-
lating the natural CO2 capture process.

CONCLUSION:
 
Besides stabilising atmospheric CO2, in the years to come, initiating research and 
development, into this proposals, is a positive action now and, a tool to promote a 
positive outlook for the future. The key to ongoing economic growth and prosperity. 

If you consider the alternatives you will probably come to the same conclusion I 
have: ñThis is the only way to do something quickly and efýciently about controlling 
atmospheric CO2, to maintain our living environment, and possibly the only long 
term solution for humanity. 

Stephen Fitzgerald
7th December 2011



(1) Phytoplangton (Algae) Bloom in the 
Barents Sea north of Norway - NASA 
Earth Observatory Image Acquired:  
July 27, 2004 - Snow melt runoff

(2) Plankton bloom is seen off the coast 
of Newfoundland 1999 image taken by 
NASAôs SeaWiFs satellite.

(3) Plankton Bloom off Vancouver Island, 
Canada - NASA Aqua satellite handout 
image of phytoplankton received 29 June 
2006,  Photo courtesy of AFP.

(4) Plankton Bloom Baltic Sea - Marine 
phytoplankton bloom ýlls much of the 
Baltic Sea in this image captured by 
Envisatôs MERIS on 13 July 2005. (Image 
courtesy of European Space Agency)

(5) Plankton Bloom North of Tasmania 
Taken Sept 1, 2005 Previous observa-
tions of this kind, last November, have 
been shown to be due to plankton blooms
and cover almost all of Bass Strait.
Associations between river runoff and 
offshore blooms have been observed 
elsewhere.

What you see here is CO2 being sucked 
out of the atmosphere. Nature doing what 
it does and a work in progress.

SATELLITE IMAGES of naturally occurring (Google:) Plankton Blooms

Showing microscopic marine organisms that thrive in both nutrient-rich cold 
waters and tropical oceans, like terrestrial plants, plankton use the process of 
photosynthesis to create carbohydrates from carbon dioxide and water.
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