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RENERTECH.

     Renewable  Energy  Sources.
Technology For Rural Development.
                               Electronic Aids to Agricultural Efficiency

           The Energy Integrated Ecological Biomass Atoll Living System.

                                                 E.I.E.B.A.L.S.                                                   

                                                         Coffer Dams.     

                                                   Re inventing ‘Borrow’ pits.   

                                                  Reviving Lime Technology

                                   Marine Algae for Biomass Energy and  Limestone.        

                                                 The  Brief Overview.    

         For any low lying Atoll subject to possible ‘greenhouse effect’  sea level rising, and the possibility of ending up to the ‘eyeballs’ in sea water,  the following is a brief overview or picture of possible remedial action, to be known as the ‘Eiebals’ plan.  All the details of processes briefly mentioned here may be found in supporting documents.   The all enveloping concept is that; many industrial and agricultural processes that are no longer viable in developed areas are still  highly effective in those remote areas  pertaining to Island atolls where freight  costs are extraordinarly high..  Reviving the use of lime from lagoon mud for the building industry,  biogas as an energy source,   calcium cyanamide for fertilizer,  should not be seen as “turning back the clock”, but as  “Appropriate technology”.that is well proven, because its all been done before!  

1/.Coffer Dams:   

                            The  lowest cost exercise that will act as proof of concept of the overall plan is the  digging of a narrow trench as deep as possible around a selected portion of the atoll and  burying a  vertical film of plastic,  putting its bottom edge as far below the normal low tide mark as possible,  and its upper surface just above king tide level to make a ‘coffer dam’ which will stop the narrow polluted fresh water lens from flowing out over the reef. This will build up a deeper lens of fresh water inside, which will be retained by the more dense salt water underneath it.  This could be done quite easily with the aid of a small 2 tonne hydraulic digger with a narrow bucket. Once past the loose surface coral, digging would be in firm but relatively soft cemented material.  This thickened lens of fresh water will still rise and fall with the tide, but it will be fresh clean water.  With up to three meters of annual rainfall, it will gradually flush out all the salt contamination and the pollution  and  allow  people to grow their traditional gardens and Pulaka pits again.   It should not only be possible to grow trees with deeper roots and shelter belts, but also use the island’s water table again for agriculture, supplying water for flush toilets and domestic chores.     

     However, the major effect will be to stop polluted fresh water from running out over the surface of the reef and poisoning the coral!  At a depth of  say  2.4 metres, the width of a plastic film, all the  leakage will flow out underneath  the area where the coral is still alive and  the reef will start growing again. The ideal place to trial this technology, including electrolytic enhancement of fresh coral growth,  is close to a tourist area  of reef.   Because the water on both sides of the thin plastic sheet will still be at the same level, there will be little to no pressure on the plastic  film to damage it. 

Should the pressure become elevated, then  lower levels of brackish water can be siphoned  out back into the central lagoon, away from the living coral.    Given such a  positive step, with quickly seen results,  the Government should be able to  gather together enough resources  and aid to put the following plan into action.       

2/.Reinventing Borrow Pits:

                                                   Begin digging out,  and cleaning  some ‘borrow’ pits, with the same 2 tonne digger.   Burn and bash the rubbish so gained to make bulk and  reinforcement for the concrete or lime cement  barriers  necessary  to counteract further encroachment by wave action etc. at vital areas of the atoll.where storm damage has eroded the beach.  The cleaned out pits can be  recycled, into water storage as below.  In this way the mass and bulk of the Atoll can be retained ,  and the excavated  pollution and dirty coral  can be also recycled.  Indeed  if there is a requirement for finger coral then it is possible to excavate it from the centre of the island rather than the beaches and replace that  bulk by making artificial borrow pits full of water which can be used for other purposes.

 Reviving Lime Building Technology: 

                                                                      Burn the dirty coral dug out from the pits to make the lime cement required.  Use those same lime cement structures to effectively bury any toxic heavy metals etc. out of the pits.   As soon as possible start  using coral mud from out of the lagoon and burning it in a small locally made rotary kiln, using biogas and not precious wood.  To continue the use of lime technology instead of imported cement.  See separate document for details.  

4/. Back to the Borrow Pits:
                                                 . Cover the cleaned out pits with a  butyl liner or  plastic film,  and pump water over the top of it, so that it will sink the film,  and  convert the pits into  watertight  ponds, either of freshwater or clean sea water.  This will maintain the overall ‘bulk’ of the land against erosion etc. (Because sea water is more dense, these ponds will have their surface raised above ground level, to balance the hydraulic pressures,  by building lime walls with the top of the plastic film  incorporated in them, to keep it out of the sun. (ie.UV damage.)  Also to minimise  overtopping by storm surges.

5/.  Use some of these ponds as nurseries for raising  high value fresh water and marine species of algae, prawns, sea slugs, milk fish  etc  for export income from Asia..  Use others for  energy storage (solar salt ponds) farming the sunshine for algae,  water hyacinth for water cleanup and  biogas,  and of course for fresh water storage.  Ponds using salt water technologies should be built on the outer perimeter, to provide limited protection against storm surge etc.  Fresh water ponds to be raised higher, as stipulated, and in the center of the higher areas..  

(At a later stage it would not be unreasonable to make some of the  old  Borrow pit water storage ponds as underground structures, and cover them over with building construction, sitting on concrete piles, to house the population.)  

6/.  Use or create some  more ponds with plastic liners, for collecting and biologically treating  local sewage and waste waters, combined with a biogas operation (farming sunshine), to provide  Biogas, CNG  (and Hydrogen Perhaps???) as an energy source. ( This would be ideal project to raise  renewable energy aid funding  with)  

7/. By this stage the place will be very short of  Engineers, Biologists, Tradespeople,  you name it, so it is needful to get into education and training systems and scholarships etc.    

8/. Begin to readjust the present sewage and water pipelines to make the beginnings of a four-ring mains system of plastic piping around the urban area.  

No.1 pipe for both collection and redistribution of  clean rain water for household use.

No.2 pipe for collection of  sewage, black water and grey water.

No.3 pipe for redistribution of cleaned up and treated but non potable water for gardens, hydroponics and flush toilets etc.     

No.4 pipe for the reticulation of  Natural Gas,  ie CO2 stripped Biogas, for the Atolls main energy supply, domestic.cooking etc. .
 

No.5  would be electricity cabling.  ( If there is sufficient money available at \the beginning, then the ring mains can be installed in the trench made for the coffer dam.)
9/.   Give suitable incentives for all households to connect their rainwater collection systems to the No.1 ring main.   When it rains all the tanks will overflow into the main municipal water supply, a large protected pond.   When the domestic tanks get less than half full, they can draw fresh water back again, at night, through the same pipe, by means of a pressure reversal system.  ( Those ponds which are covered with a  floating  plastic cover, to stop unwanted algal growth, mosquitos etc, will also collect  rain water from a wide area.) 

10/.   Give suitable incentives for installing flush toilets,  to be connected to the No.2 ring main pipeline, and collect all sewage and grey water into a large central pond for treatment and biogas production, using several UASB digesters and  water hyacinth ponds for  cleanup.  Failing that, have a toilet bucket collection  service  for the poorer and outer areas.   Do away with dug toilets,  and cleanup the now reinforced  fresh water lens.  

11/.   Encourage the use of  simple  outdoor ‘Bengal system’  hydroponic techniques to grow gardens  in  land out side the coffer dam and still with a very high table of salt water.  Use the fertilizer content of the water in the 3rd ring main,  as the growing solution.

12/.   Grow lots of fish etc from the algae in the  3rd ring main storage ponds.   Grow chickens and pigs to eat the undesirable fish and parts thereof.   Cycle the pigs poo through the  blackwater system,2nd drainage pipe,  for biogas.  Grow babies to help eat the pigs and the chickens!

13/.   Get tough on uncontrolled pollution and try to clean up the lens of the fresh water table on the island and protect it,  so that as it deepens,  more trees and  shelter can be grown, with deeper roots, but without salt poisoning.  All the black water to be reinforced with every drop of surplus biomass, like extracting the coral sand from  money algae  and 

the soup put through a biogas plant! 

14/.   Start farming parts of the atoll’s central lagoon  and offshore upwelling currents with a  sequestered  ‘carbon dioxide food chain’,  using  surplus biogas nutrients  as  food/fuel to create algae growth to kick off the food chain.   ( Most Pacific coral atolls reside in  the middle of large ocean masses which have low tidal movements at their centres, and few hurricanes or tsunamis.   So, that’s the place to experiment with tropical coral research,. experimenting with topdressing the sea  and developing maritime culture of  selected fish species. )

15/. Use this kind of innovative ‘sustainable’ technology,  to start raising aid funding  for this, and most of the other  integrated aspects of the over all project.   Co-ordinate the use of these funds to get as much local spin off as possible.  The first batch of  low cost hurricane houses would be for the Research Facility Housing Compound!   Of particular interest would be research into how to grow coral from carbon dioxide.  The limiting factor to coral growth is the ratio of carbonate/bicarbonate ions available.  Making old fashioned lime cement plaster, is the perfect  answer to this problem.   Suck lime mud out of the centre of the lagoon to get the calcium.  It is vital not to take  finger coral from off the reef.  

16/. Convert all government vehicles with kits to use CNG as a dual fuel system, and conserve on imported petroleum stocks. Convert second grade coconut oil into  ‘biodiesel’, and start to create an  ‘RENEWABLE FUELS ECONOMY’,  and get  interested aid sources to fund it as a development research project.  By  locally processing  coconut oil,  one also gets the beginnings of a pigs and poultry animal feedstuffs industry, not to mention a local alcohol industry, for topping up the ‘toddy’ supply, as well as making the biodiesel from the ethyl esters of the coconut oil.   Pacific atolls are one of the first places such a program would be financially viable, and therefore a sustainable aid project.. Coconut shell charcoal is just the right texture for making high quality activated carbon.  Shipped in 20 tonne container loads that is a very very exportable commodity!  Less than 20 tonne goes to the electric furnace for cyanamide fertilizer.  Keep your own coconut oil and sell the charcoal for more money in the bank!   .

17/.  Create incentives  for installing  PVC solar panels and maybe solar hot water, on all roofs.   And have them connected to a combination double ring mains electrical system.   First the existing  240vac system. Then a low voltage dc system, which would take in surplus solar energy from PVC  panels and store in a central device, (Low voltage electrolysis,)  and return it  at night, either through the same DC mains system, or as 240vac system through an  inverter system.  Individial battery storage is an expensive pain!.  

  (This is another opportunity to mount an innovative  sustainable  public power supply project for storage of  electricity.)  

18/.  Use hydrogen production and  fuel cells as the central storage system,  to avoid the high cost and R&M of  batteries,  and bypass the Carnot cycle inefficiencies of  conventional combustive fuel systems  and then get  into some aid program to finance the whole scheme as part of their  own R&D  program  on alternative energy sources.          . 

19/.   Dream on!     The system just keeps on growing and growing!

                                              ---oooOOOooo---

Ken Calvert.

Renertech Research. 

renertech@xtra.co.nz
 Phone. +64 3230 4525                                                            
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 Web.    www.coffee.20m.com                                                   
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Ken Calvert. 


183 Drysdale Rd. 


 R.D.2  Invercargill. 


 New Zealand. 9872. 





 Dated.  12-5-09.  


 Your Ref:    


 Mine.   








PAGE  
5

