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FROM THE AUTHOR

Reducing CO2 emissions by 5% or 20% or even 60% still adds to the problem of
increasing CO2 levels in the atmosphere. At huge economic cost, global warming
and climate change are deferred but not prevented and the amount of CO2 in the
atmosphere continues to rise. The negative response, taken by Government, to
penalise and tax C02 emissions has met with wide ranging opposition and I refer to the
failure to agree on emission reduction targets in Paris and the Australian
Federal Governments deferred implementation of an Emissions Trading Scheme and
subsequent abolition of that CO2 taxing scheme.
The solution then for Government and, mechanism to gain across the board public
support, would be a positive response. This aims at atmospheric CO2 management including, in particular, removing CO2 from the atmosphere, reforestation,
incentive based emission reduction guidelines, support for alternative energy
and a bipartisan approach to climate change policy. Any tax should be a carbon
contribution by end users, like GST, and must not impact on buisness, progress and
job creation.
We changed it so we need to fix it: Irrespective of the compelling arguments for
and against the reasons for climate change there remains one fact that can’t be
dismissed and that is the ever increasing level of atmospheric CO2. Regardless of our
opinions, the very least we can do, for future generations, is to address this issue and
reduce or stabilise atmospheric CO2 to below critical levels.
Stephen Fitzgerald
1st July 2008
http://www.hootgallery.com/#!cv/c1kyo
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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 sufficient quantity, can reduce and
stabilise atmospheric CO2.
As 90% of life on planet earth lies within it’s oceans then this is where we will
look to store our 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 sufficient carbon equivalent,
in naturally occurring ocean sediment, to maintain atmospheric CO2 stability.
The object then, of this report, is to outline a way to stabilise carbon dioxide
in the atmosphere to around 450ppm or better, thereby avoiding greater than
2°C global temperature increases, adopted as the critical point in the 2015
Paris Agreement. The objective is to manage atmospheric CO2.
OVERVIEW:
The project model works with a natural process and is based on the hypothesised first step in oil, gas and coal formation. Carbon dioxide stripped from the
atmosphere is stored in oceanic biomass, the worlds largest cabon 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 18 Billion tonnes p.a. as a first step. View
satellite images of naturally occurring plankton blooms on page 8 and The
Carbon Cycle on page 9.
BENEFITS:
A relatively simple and economic way to manage global atmospheric carbon
dioxide levels without the monumental problems associated with companies,
economies, governments and individuals having to deal with the economic
consequences of dramatically reducing greenhouse gas emissions or being
excessively penalised for generating CO2.
EXECUTION & FINANCING:
The project needs to be initiated with collaboration between Government and
the private sector (Call for tenders) or set up a company and go for it. Once
costs and results are quantified, an end user Carbon Contribution like GST
could drive the project.
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TOTAL CARBON INTO THE ATMOSPHERE:
Since 1751 = 405 billion tons of carbon have been released into the atmosphere
as a direct result of human activity. More than half of that since 1975. This year,
2016, will see another 36.7 billion tons released. That’s 33.4 billion tonnes from
Fossil Fuels & Cement & 3.3 billion tonnes from Land Use Changes.*
18.4 billion tonnes of that goes into the Atmosphere , 9.5 billion tonnes is absorbed
by land vegetation and 8.8 billion tonnes is absorbed into the Ocean - Keep this in
mind - 10% of our biomass is on land and 90% is in the ocean.
GLOBAL WARMING:
Naturally occurring greenhouse gases have a mean warming effect of about
33 °C (59 °F),without which Earth would be frozen & 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.
The atmospheric concentrations of CO2 has increased by 45.2% 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 90% 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 403 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
expected to accelerate 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 sufficient to reach this level and continue emissions
well past 2100.
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 to extremes in
climate, increased ocean mass, increased atmospheric water vapour and possibly
the beginning of a galloping green house effect. So we have 25 years to get this
done - And, we need to start now!
* Global Carbon Emissions 2016 ( http://co2now.org/ )
** Intergovernmental Panel on Climate Change
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ORIGINS OF OIL & NATURAL GAS:
Most scientists agree that hydrocarbons (oil and gas) are biogenic - formed
from the remains of plants and animals that lived hundreds of 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.
Organisms, mostly phytoplankton and tiny animals primarily zooplankton,
died and sank to the bottom of the seas in which they lived. They were covered
with mud and sand and then, over millions of years, buried deep under other
sediment. Temperature in the Earth’s crust increases with depth. This has
warmed the plant and animal remains, causing them to produce oil and gas.
Something in the order of 500 million years ago there was only simple
life in the seas, and these shallow seas would be rich with organic, living
organisms.
Plankton, proteins and the life that’s living in the sea, as it dies, falls to
the bottom, and these organisms are going to be the source of our oil
and gas. When they’re buried with the accumulating sediment and reach
an adequate temperature, something above 50-70° Centigrade they start
to cook. This transformation, this change, changes them into the liquid
hydrocarbons that move and migrate and, will become future oil and gas
reservoir.
Coal is produced in a similar way by accumulation of vegetable matter but
remains a solid hydrocarbon. When we burn these oil, gas and coal reserves
the stored carbon dioxide is released back into the atmosphere.
CO2 REMOVAL & MARINE PLANKTON:
Removal of Atmospheric CO2 by microscopic phyto and zooplankton. For
scientific evidence view “Antarctic Edge 70 Degrees South - 2015”
Nutrients such as bio-available iron, phosphorus and nitrogen have been
hypothesised 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
analysis of variance showed all nutrients stimulated growth and biomass
under laboratory conditions, with organically chelated iron (FeEDTA) (From
garbage) phosphorus and nitrogen.
An in situ field experiment was also conducted concurrently on naturally
occurring marine plankton to determine any growth response to phosphorus
and iron additions. Field results showed prolific growth of bloom forming
marine plankton and substantial and significant increases in biomass.
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CO2 REMOVAL & MARINE PLANKTON: ...cont’d
Microscopic plankton, that are suspended in the world’s ocean, absorb
55,000,000,000,000 (55 Billion Tonnes) of carbon dioxide every year. That’s
over 3 times the total remaining 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 18 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 biomass growth in the worlds oceans. i.e.
Increase the carbon sink - Plankton, crustaceans, fish, larger fish up the food
chain plus what settles to the ocean bottom as “white snow” to be buried over
time.
Plankton 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 will be ongoing.
In terms of plankton growth - Phosphorus is usually the limiting nutrient in brackish
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 2,000
and 4,000 tonnes of marine plankton biomass form each tonne of nutrient.
Testing, monitoring and satellite observation is required for confirmation.
On this basis, and average scenario, the ocean needs to be selectively seeded
with about 6 million tonnes of nitrogen based fertiliser annually, to counteract
annual global carbon emissions and stabilise atmospheric CO2 levels. This
of course, needs to be done in controlled conditions.
SEQUESTERING CARBON DIOXIDE:
A method of sequestering carbon dioxide (CO2) in an ocean comprises
before and after monitoring of naturally occurring open ocean plankton
blooms (See satellite images page 8). Then, analysing and recreating or
encouraging these plankton bloom environments and associated marine life
growth would be the best approach. i.e. Do exactly what nature does.
Next, test an area of the surface of suitable ocean in order to determine both
the nutrients that are missing and the diffusion coefficient, apply to the area
a first nutrient similar in composition and concentration to that found in a
naturally occurring plankton bloom environment, and measuring the amount
of marine growth and carbon dioxide that has been sequestered.
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SEQUESTERING CARBON DIOXIDE: ....cont’d
The nutrient preferably comprises a nitrogen or iron chelate that simulates
the nutrients found in natural plankton blooms, prevents precipitation to any
significant extent and releases nutrient over time in the photic zone. The
method may further comprise applying additional nutrient, and reporting the
amount of carbon dioxide sequestered. Comprehensive field testing and
high altitude (satellite) observation are required during the development
process and concurrent proposed pilot plan outlined on page 7
Application in terms of the above will preferably include existing plankton
bloom locations containing nitrogen-fixing phytoplankton. 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. (View image 5 on page 8)
Besides production, the cost of ocean fertilization will also include monitoring,
testing 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.
THE PARIS AGREEMENT 2015:
The United Nations Climate Change Conference was held in Paris in
December 2015. It was the 21st yearly session to the 1992 United
Nations Framework Convention on Climate Change and the 11th session
of the Meeting of the Parties to the 1997 Kyoto Protocol. The 196 nation
conference negotiated the Paris Agreement to reduce climate change
with the key result limiting global warming to less than 2 degrees Celsius
(°C) compared to pre-industrial levels and calls for zero net anthropogenic
greenhouse gas emissions to be reached during the second half of the 21st
century.
The agreement will become legally binding if joined by at least 55 countries
which together represent at least 55 percent of global greenhouse emissions. Such parties will need to sign the agreement in New York on 22 April
2016 (Earth Day) and adopt it within their own legal systems. So basically,
25 years have passed and we have done nothing to reduce atmospheric
CO2. When the Paris Agreement is ratified atmospheric CO2 levels will still
continue to rise and, in the next 25 years, will take us beyond 450ppm and
then +2°C
TACKLE THE PROBLEM HEAD ON:
Tackling global warming and climate change “HEAD ON” is about taking
responsibility to regulate the amount of carbon dioxide in the atmosphere
and not necessarily about token reductions in carbon emissions: Demanding
that individuals, companies and economies stop all CO2 emissions at some
undefined future date does not justify deferred action.
Stripping C02 from the atmosphere works with a natural process, has a
comparatively minimal cost and will put the brakes on global warming
irrespective of ongoing human activity. Again, the objective is to stabilise
Atmospheric CO2 levels by increasing and storing oceanic biomass.
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CONCLUSION:
Besides stabilising atmospheric CO2, in the years to come, implementing this
plan is a positive action and a tool to promote a positive outlook for the future. The
key to a robust economy, ongoing economic growth and prosperity.
If you consider the alternatives you will probably come to the same conclusion I
have. This is the only way to do something quickly and efficiently about putting
a check on atmospheric CO2 increases and, buy some time to develop and
introduce clean energy technology.
PROPOSED PILOT PLAN:
Plankton and associated biomass is the first step in the oceans food chain and
all life in the ocean exists either directly or indirectly as a result of the growth of
plankton. In addition, it follows that the carbon and CO2 stored in organic matter
whether living, decaying or trapped in ocean sediment is as a result of plankton
growth.
The first step in atmospheric CO2 management is a pilot plan aimed at making
Australia carbon neutral. Australian annual CO2 emissions, interpolated from
results up to 2013 are 400 million tonnes per annum or 17 tonnes per capita.
That’s 1.1% of the global total. Half of this CO2 or 200 Million tonnes goes into
the Atmosphere each year. Re: https://en.wikipedia.org/wiki/List_of_countries_
by_carbon_dioxide_emissions
Associations between heavy rain or snow melt runoff and offshore plankton
blooms are global and could be amplified with a land based automated system
of adding suitable nutrient to existing oceanic phytoplankton or, seeding. Initially
then, the object is to increase oceanic biomass, in Bass Strait, to accommodate
the addition of 200 Million tonnes of carbon/CO2 p.a. (See image 5 on page 8)
Prolific carbonation of ocean sediment is between 30% to 70% of biomass generated as referred to in the Australian Government - Geoscience Australia findings
“Sedimentology and Geomorphology of the Northwest Marine region”. View:
nw-geomorphology-6.pdf
The activity required to store 200 Million tonnes of CO2 p.a can be calculated
in two parts of phytoplankton growth. (1) The recycling amount of carbon stored
in living biomass as grazing and, (2) The amount of CO2 permanently stored in
ocean sediment or sinking:

The greater the biomass the greater the amount of CO2 and carbon capture.
Primarily, CO2 can be managed sufficiently to result in a zero carbon footprint for
Australia. That’s half of the 1.1% of the global total and a good first step for the
world with Australia leading the way. The result will be global praise and, with a bit
of promotion a flood of multinational investment. This needs sponsorship...
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SATELLITE IMAGES (Naturally occurring Plankton Blooms)
Showing microscopic marine organisms that thrive in nutrient-rich cold waters,
like terrestrial plants, Plankton use the process of photosynthesis to create
carbohydrates (sugar) from carbon dioxide, water and sunlight.

(1)

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

(2)

(3)

(4) Plankton Bloom Baltic Sea - Marine
phytoplankton bloom fills much of the
Baltic Sea in this image captured by
Envisat’s MERIS on 13 July 2005. (Image
courtesy of European Space Agency).
(5) Plankton Bloom North of Tasmania
Taken Sept 1, 2005 Previous observations of this kind, last November, have
been shown to be due to plankton blooms
and cover almost all of Bass Strait.
*Associations between heavy rain or
snow melt runoff and offshore plankton
blooms are global and could be amplified
with a land based automated system of
adding suitable nutrient to existing
oceanic phytoplankton blooms

(4)

(5)
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THE CARBON CYCLE:

Since all living things contain the element carbon, it is one of the most abundant
elements on Earth. The total amount of carbon on Earth remains the same although
carbon regularly changes its form. Carbon atoms are part of all living things and
are free-floating in the air as carbon dioxide. Carbon is found in great quantities
in the Earth’s crust, its oceans and atmosphere. It is also found in many different
chemical combinations, including carbon dioxide (CO2), calcium carbonate and a
huge variety of organic compounds such as hydrocarbons like coal, petroleum, and
natural gas.
When organic compounds decompose or are burnt the CO2 they contain is released
back into the atmosphere. The object then is to generate a massive carbon sink
and store enough carbon based organic matter to compensate for the CO2 release
into the atmosphere as a result of mans activities.
If we can do this we can start to manage atmospheric CO2 levels and reach a
sustainable level to avoid catastrophic climate change and devastating sea level
rises.
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