i.!”.‘r

The Bahamas use of deep
wells for effluent disposal and
as a source of seawater
usable for multi-purposes
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Geologic cross-section of Florida - Bahamas
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Generalized geological section of uppermost
110 ft of The Bahamas

where given

10 Flat rock surface (+3 to +15ft)
5 Aerated marine limestone (Vadose zone)
0 Watertable
5 Saturated marine limestone (phreatic zone)
10 Palaeosols & crusts
15 Marine limestone (aragonite present)
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Mediun sea level

Sequence of Pleistocene sea levels
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Carbonate solution system development
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Options available for disposing of treated waste
effluents

Dilution in lakes and rivers
Reuse
Sea outfalls

Deep wells



Various types of effluents to be disposed

Run off and storm water
Treated sewage
Industrial wastes
Desalination brines

Water used for cooling purposes



Zoning the subsurface to protect resources and

identify disposal zones.

Water resources protection

Zone. Typica"y all of the \ The Lucayan Limestone.
Lucayan Limestone. [ Freshwater horizone.
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Logs and well testing procedures required to set
appropriate standards and specifications for use
of deep wells

Pilot well and well log
Geophysical logs
Pumping tests

Casings and casing depths

Annulus and grout requirements etc



Present status of use of deep wells

Hundreds presently is use in many different islands

Up to 10 million g/d have been discharged via a
single well

Some wells have been in use for over 40 years
Very few well failures reported

Failures result from improper installation procedures
and use of poor quality casings



The reverse geothermal gradient (RGG)
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Potential beneficial uses of cold water from the
subsurface

Mariculture operations.

Seawater District Cooling, and air conditioning.
Greenhouse irrigation.

Cooling water for motors and heavy equipment.

Use in Ocean Thermal Energy Conversion application.



What needs to be done ?

Deep exploratory wells and appropriate tests are
needed to confirm RGG, and hydraulics.




Can deep wells be used elsewhere?

1. South East Florida
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Can deep wells be used elsewhere cont’d

2. Atolls and other small limestone islands
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3. Continental geology




Relevance to Cartagena Convention

i'HE CARTAGENA CONVENTIOM AMD PROTOCOLS

THE BAHAMAS WATER AND SEWERAGE CORPORA TION'S

THE &CT

Articl= 7 OF The Act

The Contracting Parties shall taice all appropriste messures to prevent, neduce, =nd oonbral
paliution of the Comvention ares owmsd by oosstal dispossl or by suface or subsurfsos
discharges smanating from rivers, estusmies, cosstel estsblishments, outfell structures,
dizposal wedls, or any other sources on their benribonies.

Article 1 Definitions.

{d] *land-beced sourcss mnd schivities” mesns those souross and sctivities easing pollution
of the Comeention ares from cosstsl dispossl or from discharges thet smamnste from rivers,
estusries, cosstal establishments, outfall structures, digposal wells, or other sources on the
territory of = Contracting Party induding atmaspheric depasition origineting from sources
lomted on its tenritary;

BAnnex 1 B

Inechuscie:

=  Desalination Brimes
= Heated Effluenis

Bnnex 1C

Bnnex 11 A 3.
| ] Attermate dispossl sctiities | for exm pie, nd sppiciian, 2nd desp well disposi].
Snnex 11 B. 2.

Loowtion mnd type of the discherge |outfall, cenel outlet, gullies, desp wells, st and its
relation to sensitive aness (such & horizons contRining @mportant groundwater resoUNCES,
TWIMMiING 8%

Bnnex 11 B 3.

Initisl dilution mchieved =t the point of dischargs into the reosiving surface or subsurfeos
marine Emyironment.

Bnnex 11 B 4.

Dispersion and adwection derscheristios

Bnnex 11 B 6.

Capadty of the recsiving surfao: o subsurfacs Marine smvinonm ent...
Lnnex 11148 2.

|F] ‘Wwaters in subsurface honizons desmed wortiy of probection
Annex 111 E. 1.

|b] Ta the ewtent practiel, looste, design and construct domestic weshewater trestment
Tacilities, outfalls, and =ffiuent disposal Systems, such that amy_..




Any Questions?



