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 Why is it important to implement a green belt in community planning?  Want to reduce greenhouse gas, earn carbon credits, save energy or recharge the aquifer? Tree planting may be the most long term, low maintenance method we have, but we must start with a design plan based on population.  Why?

 The oxygen demand of one human averages 1.38 mature trees. The CO2 generated by one human equals 2.3 tons/year; 1 mature tree =  48lbs/year = 95.83 trees. The oxygen burned by a car = 1 mature tree per minute of operation. The CO2 from one car @ 26,000 miles/year requires 200 mature trees. 

The NOx equivalent to the emissions from a car driven 3600 miles = 1 mature tree.

 One twelve inch diameter sugar maple can, in a single season remove 60mg. cadmium, 140 mg of chromium, 820 mg of nickel and 5200 mg of lead. Studies are still out as to exact amounts but that trees can remove ozone (O3), Sulphur Dioxide (so2), Nitrogen Dioxide (NO2) and particulate matter (PM10) from the air and water table are undisputed.

 Want to help protect the recharge zone around well heads?  Thirty-two trees one foot tall can absorb up to 272.29 imp. gallons of runoff. For every 5% increase in tree cover a 2% reduction in runoff is realised.

 Want to save energy?  A 30% saving in heating can be realised from a windbreak with a year round heating and cooling reduction of about 20% to 25%.

 Want to reduce greenhouse gas? Trees are a natural carbon sink storing it as cellulose.  These gains are only good if the carbon is prevented from decomposing. If the wood is not used for lumber then a second planting is required to sequester the first.

 Burning firewood can be controversial these days as it has been connected to asthma from smog and particulate in the air. Of course this can be countered by the smog and particulate from burning fossil fuels and the fact that a mature tree can absorb 3lbs of particulates per year. Also one cord of White Oak hardwood is equal to 695.85 litres of petroleum oil or .95 of a ton of bituminous coal in BTU output (25 million BTU/Ton).    It is also a renewable energy and provides employment ( preferably local ). The use of catalytic combustors and outside air in modern woodstoves has drastically reduced smog emissions. 

 If trees are planted at an equal rate to consumption for fuel they are considered carbon neutral. Gasification of diseased, dead, overcrowded or waste wood into synthetic fuel can also be utilised in carbon sequestration.

 Let's not forget these wonderful facts about trees when we spread salt. A figure from New York state is 40-80 tons of salt per mile of single lane highway. Not only does salt reduce the uptake of nutrients like magnesium and potassium but actually starves the trees from thirst by reducing osmosis. If you like to burn fossil fuel remember it comes from ancient forests.

 So how does this effect community design and planning? One rough estimate states that 300 mature  trees per person will be required to counterbalance one human's lifetime pollution on the planet? 

I believe this may be extremely conservative since home construction, replanting and a myriad of other toxins and their effects must also be considered.  If however, we start with this as a benchmark then how would we translate this?  Planting a new forest requires 1000 trees per acre or 200 trees per acre at maturity. Translation = 1.5 acres per person.

 This figure changes to 1700 trees per acre planted or 300 trees per acre at maturity in an intensive plantation forest. Translation = 1 acre per person. 

Population of Grand Valley Ontario, Canada  1502 people = 2,253 acres

Population of Orangeville Ontario, Canada  26,886 people = 40,329 acres

Population of earth as of April 6/2004  6,418,000,000.people = over 9 billion acres

Will our current planning continue to support human life in the future?

CO2 = Carbon dioxide          Nox = Oxides of Nitrogen          O = oxygen

BTU = British Thermal Unit = The amount of energy required to raise the temperature of one pound of water one degree Fahrenheit; equal to 252 calories. 1 calorie =  4.184 joules

1 BTU = 1054.35 Joules         1000 Joules = 1 Kilo Joule

Tree Values

Heating or energy value in millions of BTU’s per cord, 128 cubic feet or a stack 4 feet by 4 feet by 8 feet

Air dried

1. Hickory                             - 25.4

2. White Oak                         - 23.9

3. Beech                                - 21.8

4. Sugar Maple                      - 21.8

5. Red Oak                            - 21.7

6. Yellow Birch                      - 21.3

7. White Ash                          - 20.0

8. Red Maple                         - 19.1

9. Tamarack                           - 19.1

10. Black Cherry                      - 18.5

11. White Birch                        - 18.2

12. Red Pine                             - 17.8

13. Elm                                     - 17.7

14. Gray Birch                          - 17.5

15. Hemlock                             - 15.0

16. Spruce                                - 15.0

17. Aspen                                 - 14.1

18. Balsam Fir                          - 13.5

19. White Pine                          - 13.3

20. Basswood                           - 12.6

*One acre of mature oak forest can remove about two tons of carbon from the air each year equalling about                                                           twenty cubic meters of wood or 207 million BTU’s equivalent to 6,026.88 litres of petroleum diesel.

*One acre of Hybrid Poplars can produce 14 tons of wood per year at 14.1 million BTU’s per ton air dried    which is equivalent to 5,747.37 litres of petroleum diesel.

Energy value of other fuel source in millions of BTU’s

       1. Petroleum Diesel                                          - 34,346.10 BTU’s per litre

       2. Bio Diesel                                                     - 30,224.57 BTU’s per litre

       3. Natural Gas                                                   - 1,031 BTU’s per cubic foot

       4. Coal ( Bituminous )                                       - 25 million BTU’s per ton

       5. Automotive Gasoline ( Regular Grade )        - 32,804.23 BTU’s per litre

       6. Aviation turbine fuel ( Kerosene )                 - 50,621 BTU’s per litre

       7. Aviation Gasoline                                          -55,750.93 BTU’s per litre

       8. Uranium Fuel Rod                                         - 560 Billion BTU’s per ton

       9. Propane                                                         - 91,000 BTU’s per US gallon

      10. Electricity                                                     - 3,412 BTU’s per 1 kilowatt hour

Carbon Dioxide Emissions  CO2

1 litre of gasoline                                      - 2.3 kgs CO2

1 litre of petroleum diesel                          - 2.7 kgs CO2

1 litre of bio diesel                                     - 2.4 kgs CO2

1 litre of aviation turbine fuel (Kerosene)   - 2.5 kgs CO2

1 litre of ethanol                                        - 1.53 kgs CO2

1 ton of coal                                              - 2487. kgs CO2

1 cubic metre natural gas/propane approx. – 2.9 kgs CO2

1 bush cord hardwood (1090 kg)               - 1958.2 kgs CO2

Carbon Dioxide Data

Average life of a standard tree ( structural use ) is from one to four hundred years

2 mature trees over 100 years at 48 lbs per year   = 2.4 tons   or  2,177.26 kgs

2 mature trees over 100 years  (reference tree flights) = 2.5 tons

Air travel averages 100 us gals per person cross country ( Reference Terrapass)

Flight facts ( reference Microsoft flight simulator 10 )

Airbus A321                        - 64 miles per US gallon per person

Boeing 737-800                   - 96 miles per US gallon per person

747-400 - 61.2 to 77.2 miles per US gallon per person

Bombardier CRJ700             - 117 miles per US gallon per person

Bombardier Learjet 45          - 25 miles per US gallon per person

Bell 206B Helicopter            - 27.5 miles per US gallon per person

Robinson R22 Beta 2 Helicopter – 15.5 miles per US gallon per person

Beechcraft Baron 58                           - 76.3 miles per US gallon per person

Beechcraft King Air                            - 41.5 miles per US gallon per person

Cessna 172                                         - 52.4 miles per US gallon per person

De-Havilland Beaver DHC2                - 33.6 miles per US gallon per person

Piper Cub J3                                      - 32 miles per US gallon per person

1 Ton = 2000 pounds         1 Tonne = 1000 kilograms or 2204 pounds

1 Kilogram  = 2.2046 pounds     1 short Ton = 907.184 kg

35.31448 cubic feet = 1 cubic metre    128 cubic foot=3.62 cubic meters

Understanding Carbon and the Carbon Cycle
As the current state of the world unfolds it may be the lack of understanding of the sixth element on the periodic table that brings about ending the rein of man on earth. Carbon is better known to most in its natural form of diamond or graphite. All living tissue contains carbon compounds in the form of proteins, carbohydrates ( sugars ) and fats. It is a fairly un-reactive element but can be burned in oxygen or air.

Coal and charcoal are impure forms of carbon. Carbon is also contained in limestone as metal carbonates. When carbon holding rock is heated or exposed to acid it releases carbon dioxide (CO2) into the atmosphere.

Carbon dioxide or CO2 is a gas that is formed when heat or acid is applied to a carbonate or by the complete combustion of carbon. It is also produced by the action or fermenting sugars (carbohydrates). Carbon dioxide is also given off as plants, animals and humans decompose after reaching thermodynamic equilibrium or death. Carbon Dioxide is tested by the use of limewater. Limewater is a solution of calcium hydroxide that is an alkali, Ca (OH)2 (aq) + CO2(g) / CaCO3(s)+H2O(1). A milky solution is formed and carbon dioxide is bubbled through this solution. Any excess CO2 reacts to form the salt calcium hydrogencarbonate and the solution becomes clear. CaCO3(s)+H2O(1)+CO2(g) / Ca(HCO3)2(aq)

The CO2 not exhaled in this process can decay to form fossil fuels. These include oil, coal and natural gas.

Trees turn CO2 into long chain carbon molecules, proteins and amino acids.

Carbon monoxide or CO is a gas formed when carbon or its compounds are not completely burnt. If carbon monoxide is burnt it forms carbon dioxide. Carbon monoxide is a poisonous gas that combines with blood haemoglobin limiting oxygen to muscles. Cars give of carbon monoxide in their exhaust gas’s.

In its natural cycle plants remove CO2 from the air to build their body structures. This is referred to as photosynthesis. Animals that eat plants to build their body structures also exhale CO2 back to atmospheric stores. CO2 can also be absorbed by water as dissolved CO2. Decaying animal shells can form carbonate rocks to store carbon.

Charcoal – When wood is turned to charcoal non carbon elements vaporise. First water, then creosote, tar                                                     and minor volatiles leaving charcoal.

CO2 Per Kilowatt Hour

1 kwh electricity from Natural Gas          = .271   kgs CO2

1 kwh electricity from Coal                     = .3394 kgs CO2

1 kwh electricity from Bio- Diesel           = .2709 kgs CO2

