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BACKGROUND

 The Government of Barbados as part of the modatioiz of
waste disposal and management on the island obBBashas
began the development of a state-of-the-art Sobdtd/
Management Centre at Vaucluse (SWMCV).

* Project is being undertaken by the Solid WastgeetaJnit of
the Ministry of Health - (SWPU).



Greenland Site

CARIBBEAN SEA

At

o v
l!.l..m-'ll;!'r)"."'

ATLANTIC OCEAN

BACKGROUND

eVVaucluse site is located in the
south central portion of the
island.

Site is adjacent to the existing
Mangrove Pond Landfill site.

sApproximately 19 kms from
the National Landfill site at
Greenland



BACKGROUND

* Site is underlain by coralline limestone

e Limestone is source Island’s water
supply

» Geologically island is a series of coral
limestone terraces, with basal oceanic
marls in the north east.



BACKGROUND

Operation of the facility, which will involve:

The receiving and sorting of waste at the TranSfation into landfill
waste, chemical waste, organic materials, construatoindemolition (C
and D) waste, recyclable metals and tires;

The loading and haulage (including supply and neaiatce of haulage
vehicles) of landfill waste to the newly construchdational Sanitary
Landfill site (Greenland), chemical waste to the i@loval Waste Storage
Facility, organic materials to the on-site composftamlity, C and D waste
to various fill and/or stockpile locations in Barbadoecyclable metals to
Bagetelle Landfill, and tires to Phase 1 at Mangiiewead;

The sorting and storage of chemical waste withenGhemical Waste
Storage Facility (shipment of the waste from ther@leal Waste Facility
to the final disposal location to be by others).



BACKGROUND

Operations Cont'd;

The receiving and pre-processing including shreddirggegregated
organics wastes which may contain minor amountsuwfiaipal garbage,
and tree and pruning wastes into a suitable inpurstfer the composting
system;

Primary composting of the organics,

Curing of the composted material on-site, inclucang additional aeration
or tilling as required,

Selling of the final composted product (includingnaarketing, packaging
and distribution).
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STORM WATER DESIGN

e Basic premise was to keep post-construction rugiofire-
construction levels.

e Modelling performed using Storm Water Management
Hydrologic Model (SWMHYMO).

 Modelling showed that based on design for theds geent ,
pre -construction runoff would be exceeded at spaiets in

the system.

 Model allowed the input and analysis of perforn&nt Storm
water management ponds.



Two lined ponds with
controlled discharge.

Water would be
discharged off-site to
natural drainage system.

Ponded water would be
retained for some time
on site.

System would be
effective in reducing
peak flows and would
result in no increase in
overall site runoff.




CONCERNS

» Prospect of having ponded water on site was aestligticeappealing.

*Discharge of run-off to drainage channel may credttional problems
In a town west of the site that has had problems flatdding after heavy
rains.

*Groundwater recharge would be impacted in an apgaadient of a
public supply well

*Hydrogeological conditions in the country suggeshted a more
sustainable approach to handling run-off be developed



HYDROGEOLOGIC SETTING

eIsland is mainly composed of
coralline limestone that forms
unconfined aquifer;

*Public water supply is totally
dependent on groundwater
from this aquifer;

«Country is recognized as
WATER SCARE based on per
capita availability of water;

«Country currently uses over
90% of annual recharge as
groundwater supply.



HYDROGEOLOGIC SETTING

e|sland is supplied from
approximately 21 sources operated
by the Barbados Water Authority;

Rainfall is seasonal and often
torrential;

*Potential for saltwater intrusion in
some areas of the aquifer is a rising
concern;

sLimestone is highly permeable,
resulting in high rates of infiltration
and hence very little surface water
development.



SUSTAINABILITY

Based on the concerns that arose with the initialrst@ater management
plan and the critical need to maintain groundwegeharge in support of
aquifer sustainability it was decided that modifioa would need to be
made to the original storm water system to accomnedtiatrequirements
of groundwater recharge.

Consultative approach sought to incorporate thedfdecal knowledge
and experience with overseas experience to derikadé in Barbados”
solution.



SUSTAINABILITY

» Decided approach involved the use of enhancedificiat recharge of
groundwater,

« Approach also reduced the potential impact of flogadlownstream
 Recharge methods would be via spreading basins ahdrge wells;

 Methodologies would incorporate infrastructure adhg included in the
design of the storm water management system or vemjidain the
Barbados setting;



SUSTAINABILITY

SPREADING BASINS

Usually designed as basins that allow for ponded watfiltrate via the
basin bed to the underlying aquifer;

Removal of impermeable liner from design of oridistarm water
management ponds would allow them to be used imins

Runoff that would be generated over the developrsiés would be
directed into the storm water management ponds andvibe available
for recharge to the aquifer via the base of the pond

Design build operate contractor is obliged to atll@ainwater for non-
potable use and to treat all water that comes itacomwith waste.



SUSTAINABILITY

Ponds were designed to
hold over 20,000 cubic
metres (4.3 million gallons)
of water in storage.

Slopes would be vegetated
to enhance stability.

Base would be unlined and
not vegetated to enhance its
recharge capacity.



SUSTAINABILITY

RECHARGE WELLS

Typically designed to inject water into the subscefand force percolation
to the groundwater table by creating a groundwataund in the vicinity
of the well;

Has been a feature of drainage systems in Barbadosnkiocally as
“suck wells;

Found extensively over the island with significanpexence developed in
their construction and maintenance.



SUSTSAINABILITY

Typical Suck Well Detall



SUSTAINABILITY

Suck Well Design Analysis

Analysis looked at the number of wells that woulddguired to recharge
volumes developed from site run off;

Analysis utilized data from nearby water supply weléstimate the
productivity of the aquifer and hence the rate lictv it could be
recharged;

In the determination of the final design of the systewas acknowledged
that sediment loading was often a significant fagtdhe operation of
recharge systems



FINAL DESIGN

Suck Well Design

*To address the issue of
potential sedimentation, a check
dam would be installed
surrounding each suck well;

*Check dam was used instead of
a filter bed as it allowed access
to the suck well clean out to be
maintained.



CONSTRUCTION

eInitial “suck well” design called for wells to be
constructed to a depth of 20 m;

*During construction it was noted that limestoneswa
fractured and cavernous;

Based on number of voids encountered, wells were
completed at less than 12 m;

All features above indicate/ confirm the highly
permeable nature of the limestone and suggest that
recharge rates would be high.



OPERATION

 The completed design of the recharge systems &xpreat
routine seasonal rainfall events will be accommeddity the
spreading basins;

« High intensity events will be accommodated by the
combination of spreading basin and recharge wells;

e Sedimentation will be handled by the spreadingrbasd the
check dams;

« Routine maintenance of the spreading basins cacleduled
based on inspections.

 Maintenance access to the suck wells will be naamed
through the use of the check dams.



CONCLUSIONS

*Development of the storm management system willeslt in an
Increase in post- construction runoff;

*Enhanced recharge features developed on the sitensilre that run
off is directed into the groundwater system.

oIt Is anticipated that the groundwater in Barbaadlnot be negatively
impacted with the construction of the SWMCV.

*The sustainability of the system and its impact enehivironment have
been enhanced by the incorporation of a “Made il&a@os” solution to
a universally applicable situation.



CONCLUSIONS

*Ponds and suck wells are
currently in the ground and
from observations during
recent rain storm, are
operational,

*On completion of
construction of system
enhanced recharge is
expected support the
sustainability of
groundwater use in



