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EXECUTIVE SUMMARY
INTRODUCTION.

This report, which is set outin five volumeé documents the findings of Phase 2B of a study
investigating the feasibility of resefilement on the outer atolls of Peros Banhos and Salomon -
Atolls, Chagos Archipelago. The study was commissicned by the British Indian Ocean

Teritory Administraion of the Foreign and Commonwealih.Office in response to a request

made by the llois (the former inhabitants of the Archspelago) to be permitied to return-and live.
‘wﬁhm the Archipelago.

“The Chagos Archipeiago, known as the British Indian Ocean Temtcry (B1OT), les in th=e

central part of the Indian Deean (Figure 1.9). The Archipelago covers an area of some 63,000
kmn? and comprises a number of atolis, islands, and several submerged banks {Fgure 1.2). 1t
is noted for its high species biodiversity and rich marine and terrestrial habitats. For aver 30

" years, the islands of the Aﬂ:hipe'lago except for Dlego Garcia, have been devoid of hurman

mhabatants .
The llois inhabited the jslands of the- An:hlpe\ago from the early nmeteenth century up unti

1973, having been brought to the islands to provide labour for the copra plantations, which *

were the. principal economy of the islands throughout this time. In the early 1570s, the
economic foundation of the islands collapsed with the falling price of copra and the piantatlons
no longer rermained viable, At this fme, the Brilish and US Governments entersd into an

-agreement io reserve thé use of the ‘islands for defence purposes, which led fo the |

subsequent establishment of- a military - -base on Diego Garcia. This resulted .in. the
depopuiation of the termitory and the FE§DCBUDT1 of the Jiois in Mauritius and, 1o a lesser exient,
the Seychelles.

The presence of the military base and the strict conservation pohcy lmposed by the BIOT..4

Adninistration has, untif recently, permitted only brief compassionate visits by the ilois. The -
only reguiar visitors: to the islands are yacht cmﬁmﬁmfa?:h year’
withiri the outer atolls. There are also periodic military and fishery patrols.. Commescial activity

wWitfiin BIOT is limited to the seasonal fisheries operaling .within the Archipelago, namely an
offshore tuna fishery, largely exploited by European purse seine and long-ine vessels, and an
inwre demersal fishery, mainly exploited by visiting Mauritian vessels (often crewed by liois).-

in eardy 2000, the llois sought, -through the courts, the right to retum - and live within the |

Archipelago. In response to this, the BIOT Administratien commissioned a study to explore the

. feasibility of resettlement on the. cuter atoils of Peros Banhos and Salomon. These atells lie to

the north of the. Archipelago,. some 300- miles from Diego Garcia, and comprise 35 small

jslands which have a to} land area of 1200 heclares, the biggest island being just 148 -

hectares in size (Figure 1.3). The island.s are jow-lying and covered with dense vegetation.

» The first phase of this study was itasked with briefly investigating possible develoPﬁwent'

VOLUME
FIRST NRAFT

opportunities based upon the natural resources within these two atolls. Phase | was very
much a theoretical exercise in that it did not involve meeting the potential settlers, and

therefore did not take into account their aspirations or social capital, nor did it entail any .

detaiied resoufce assessments. { concluded that whilst 2 number of livelihood opportunities

might be available fo a resettled population, there remained a farge gap in our understanding

of the guantity and guality of rescurces available fo them. Further studies were recommended
to investigate these resources more fully and to engage the llois in this process.

In November 2000, the court grantad the ibis the right to return and live on the outer atolis.
Since this ime, however, none of the iiois have retumed and are instead seeking suppont from

“the UK and US Governments fo financially assist their return or alternatively to provide
compensation. Concurrently, the BIOT Administraiion has further proceeded with ihe |

feasibiity study. Phase 2A of the situdy, which fook place 'in 2001, invelved establishing
equipment io generaie long-term information on local climatic conditions and tides, and their
influence on the freshwater lenses on two of the isiands within the atolls.
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Over the period November 2001 te Maith 2002, the BIOT Administration commissioned®
. Posford Haskoning, together with MacAlister Elliott and Partners Lid and Agrisysterns 1.id, to
“undertake Phase 2B. This has entailed detalled assessments of groundwater, soils, fisheries

resources, and the marine and temestial environment, and a further consideration of the
livelihood opportunities put forward in Phase | The core of this phase was a.five-week fieid
visit to-Peros Banhos.and Salomon Atolls, which mostly focused on the islands of lle du Goin
in Peros Banhos Atoll and lie Boddam in Salomon Atoll  Based on the findings of the field’
studies Phase 2B has also assessed the future vulnerability of & resetied population to
possible climate change, and has outliined infrastnicture needs and the enmronmental'-
1mphca‘ﬂens that would accompany resettiement.

. This report has not been tasked with investigating the financial costs and beneﬁts of ’
resettlement, nor has it engaged the liois in a discussion on their ambiions and proposed
Tivelihoeod sirategies. It remains, therefore, a somewhat theoretical study. These are essential

" elernents of the resettiement debate, and should become a priorty for, any further stages of
he study - .

- Phase 2B Is surnmarsed m Volume ] (‘fhls volume). Volurne H detalls the findings of the "

" respurces assessments and the consideration of posslb'.e livelihood opportuniies. Volume 11}
explores resettiement issues, namely the future implications of climate change; infrastructure
needs; an environmental appraisal of reseiflement;’ and considerations for future
envitonmental management. Recommendations for further investigations are also suggested
where appropnate Volume V. contams the' appendlces to Volumes Y and il A Geographlcal
‘tnformaticn System (GIS) mapping selected elenents of the ﬁeldwork is provided in Volume
V. In ihis volume, sections 1.2-1.7 are set out fully in Volume !1 and sections 1.8-1.11 In
Volume JIl. Cerain laboratory testing tannal be completed until 31 April The results. will be
lncorporated into Volume ] after that date,

VOLUME 1. EXECUTIVE SUMMARY
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1.2 GROUNDWATER RESOURCE ASSESSMENTS

Groundwater investigations were completed on the islands of lle du Coin and lle Boddam, and
identified that groundwater in the form of “reshwaler lenses’ ceours -on both isiands. Each
island has a single lens and not a series of separate lenses, as is found on some atoll iskands.
The lens on lie du Coin is significantly larger in terms of area, thickness, and volume than that
on lie.Boddam. At the tme of the investigations, the freshwater lenses extended over
approximately 66 hectares or 55% of the total area.of lie du Coln and 25.5 hectares or 24% of
the total area of Jie Boddam,

The freshwater lenses on bo’[h lslands are of moderate t'nu:kness in companson with other.
: atolls.  The maximum thickness of the.
- potable water component of the freshwater
lenses was approximalely 7.5m on lie du
Coin and 5.58m on lle Boddam. The
maximum thickness of - the “freshwater
lenses 1o the specified non-potable safinity
_ Bmit jor freshwater was approximately
8.2m on fle du CDln and 6.5m on le
Boddam.

§ On both islands, the freshwater jens is
ly dispiaced ' towards the lagoon side,

" particularly on lle Boddam. This is due
primarily to differences in the permeability
of the sediments across the island from
lagoon to ocean side. On lle Boddam, the
across-island change in permeability
appears to be related to the presence of &

-, former and higher reef platdorm in the
S : central, western anci southern parts of the

Y w;:hoto 1:Drill'mg activities ) . istand. B ' -
' The volumes of freshwater wathm thﬁ_
lefSés were estimated to be 700 and 280 million fitres {megalitres), respectively, for lle du
Coin and lie Boddam. It'is estimated that the potable water compeonent of the freshwater
lenses accounts for approximately 80% of the total volume. The freshwaler lens
characteristics. and corresponding volumes. will inevitably change mth seasonal and mter—
annua! climatic conditions. .

There is some evu:lence of & geclogical unconfarml‘cy between the coral sediments and
underlying limestone. Thiz observation is consistent with findings on other atolis.  Badio
‘carbon dating of core samples taken from selected boreholes would assist in confirming the
age of the sediments and underlying llmestone rock :

1.2.1 Watar quahty

Overall, the water chemistry of the wells was good but many wells showed elevated levels of
phosphate, which indicates faecal contamination from animal sources. Bactericlogical tests
carried’out on both islands confirmed that faecal contamination is present in all but ane of 17
‘wells. IPits and rainwater tanks alse showed faecal contamination. The sources are likely io
be rats and possibly crabs. Remedial action could be taken 1o ensura that all open wells and
rainwaler tanks dre sealted, which is currently not the case.

1.2.2 Rainféll and recharge to groundwaier

Mean annual and monthly rainfall for the two atolls based on sumrmary data from the 1950s
. and early 1960s indicale that the rainfali for Peros Banhos and Salomon Afolis is quite high

VOLUME I: EXECUTIVE. SUMMARY
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(approximately 4,000 and 3,750mm per year on average, respectively). However, long-term
rainfall records at Diego (arcia indicale a lower mean annual rainfall of 2,700mm. Due to
some uncertainty about the long-term rainfall for Peros Banhos and Salomon Atolls, upper and
jowsr bound estimates were made from the surmmary data for these islands and the mean

" annual rainfall for Diego Garcia.”

Recharge estmaies were based on a relationship between average rainfall and average
recharge. From this relationship, it was estimated that average recharge is approximately
40% of average rainfall. - The upper and lower bound estimates of mean annual recharge were

1,080mm and-1,600mm for lle du Coin and 1, 080mm and 1,500mm for lle Boddam. The .

lower bound estimate is similar to an independent recharge EStamate for Diego Garcia,

From studies on other alolis, recharge fo groundwater can increase hy 20-25% if vegetation is
selet:tl\reiy cleared in areas where the freshwaler lens is known o occur. Water balance
studies using daily rainfall data wouid need fo be underaken to conﬁrm these estimales.

: Es]t)mated.‘res;depce times of the freshwater are-quite short, being, on averaga 0.9 and 1.0
year for Hle du Coin and ile Boddam, respectively. It is unlikely that a single drought year ( .

would impact significantly on the freshwater Jenses. 1f there was = series of low rainfall years,
the freshwater lenses could be depleted to a level where the salinity of waler pumped from the
thinnest parts of the lens may temperarily rise above the potable limit.

Sustainable yield estimates

. The sustaineble (safe).yield for the freshwater lenses: on boih i'slénds has been 'éstimated-
* -based on the freshwater iens boundaries and the estimated recharge from rainfall. These
_boundaries have been mapped into. the GIS. Adopling a conservative approach, the

sustainable yield was assumed to be equal 1o 30% of average recharge and to be applicable
only o that par‘c of the freshiwater lens where the thickness was equal to or more than 3m.

. The upper and lower bound estimates of sustainable yleld of the freshwaterlenses are:

* 290 and 430 kilolires per day for e du Coin;

» 140 and 190 kilolitres per day for lie Boddam

Usjgy the more copservative (lower bound) estimates, the ‘population capac:ty of each islamd
woutd bhe approximately 3,000 for jle du Coin and 1,500 for He Boddam for an average water
demand of 100 litres per perscn per day.” This water demand is-sufficient for reesonable
domestic water needs. The 'population capacity’ does not tzke account of any non-residential

~water demands, If per capita water demands were higher, or if significant other groundwater

demands were ntroduced (e.g. tourism, irfigation, fish processing), then the availability of
water for human consumption wouid be pmporhonately reduced.

Recommendations

A number of recommendations concemning the short- and long-term use of water resources on
the islands are put forward. These include monitoring activiies and = longer-term investigation

of recharge to.the aquifer based on more robustrainfall date derived from the weather station ”

on ile du Coin. Further work is reqguired to analyse the impacts of recharge varialions on the

freshwater lenses. In the event that resetflement of the islands proceeds, a number of

recommeéndations zre provided concerning Ainfilralion galieries and land use: planning to
prevent contamination of the groundwater, and improved waler management. The
develdpment of a groundwater model based on several years of climatic data is also
recornmended.

VOLUME 1 EXECUTIVE SUMMARY E-2 387
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1.3 . SOIL AND LAND RESOURCES

The soils of Peros Banhos and Salomon atolls are divided into 12 classes. The most extensive

are ihe group of deep sandy soiis developed in non-rubbly wash deposits in-the centres and

lagoon side of the islands. The other exiensive soils are deveioped in rubbly wash on the

ocean sides of the islands. There are also some shallow soils on the coral outcrops on ile

Boddam, which have dark humic fopsoills over hard rock. The pockets of soil in the limestone

grikes are humic or mucky and are among the few sails to have discernible comtents of siit and’
clay. There are small areas of permanently or intermittently’ wet and patchily saline soils in

lakes, ponds ‘and former inter-reef channels that contain some sit and clay, glthough thess -
.are siill predominantly sandy, Some scils appear o have been enriched, Eprblally in

phosphates, by guano beneath roosting siies. This effect seems to be patchy ang is not a5

intense as reported on atolis elsewhere. Soli maps are provided in Volume V.

) Ex—plantatlon coconuts are the dominant vegeta‘uon on the majority of islands and occur on
most soils. The persistence of the high coconut canopy appears to be positively related o the
ferhhty of the soil. Stands of semi-mature probable native tree species (indluding Bamringtonia
asiatica, Calophyllum inophyllurn (Takamnaka), Pisonia grandis and Intsia bijuga) demonstrate
that L’nese sosis can suppor‘{ broacileaf ?orest where land management allows. A band of -

; ® Scaevola taccada on the ocean and lagoon
shores of .most islands is important in
erosicn control. Open areas, colonised by

Gramineae and Cyperaceae spp., ocour in

. patches on most islands and are
associated with the fine sand phases of °

'soils in which topsoil moisture availability is
low. Inthese areas, rain splash erosion of
the .{fine) =sand of the .surface horizon
ocours. o

et Coral atoll scils are generally regarded as
b marginal, with low feriility and limited and
" specialised agricultural potential. Although
3 e s the soils of the'Peros Banhos and Salomon
o = atolls are typical of coral atolls in mapy
- N - ' : R ways, they have unusually high. soll organis
: ) . matter contents in the surface horizons and-
Photo 2: Takamaka (rear) ard Scaevola (fore) Lok cemented compact, subsoil pans.
. These differbnces mean that most Peros .
Banhos and Salomon soils have somewhat higher, if ephemeral, soll ferility and soil water -
availability in comparison with other similar atofls. The fertility resides almost entirely in the
organic matier and the predominantly’ sandy mineral fraction is virtually inert. The mest
" -important factor determining this fertility is the past 30 years of coconut growth without
habitation or plantation management.

This ferfility will be rapidy and easily lost unless the soils are sustainably managed This is

" fundamental o the feasibility of the agroforestai’ aspects of resetilernent. Any resettlement on -
these soils will requirve an agroforestal system that combines ‘atoll agricufture' with
agroforestry to achieve sustainable feriility management.  Although coconut production will,
centinue to be an impontart component it will not become a viable export enterprise and no
aiternal’tive export erops are identified, Production will concentrate on local consumption.

Agricﬁhuraﬁ practises for the production of food crops have been developed and adapied 1o
the physical and social. environments on atolls and provide a basis for sustainable agricultural
preduction. There appear to be few agronomic obstacles in Peros Banhos and Salomon o

' Agroforestal is a blanket term for all agricuiiural, horticutural, livestock and forestry en’terpr‘tses‘._

VOLUME |: EXECUTVE SUMMARY
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food crop production for local consumption using tradifional atoll-adapied crops and
technolegies. There is an adequate information base cn atoll agricuiture, which can be
adapted to provide agroforestal research and extension support to setflers in Peros Banhos
and Salomen. . ) e

Atoll agricultural systems are know!er_jge'— and labouriniensive. Thus the setﬂers‘ agriculiural
knowledge and, in particular, willingness andfor abilly to commit the lbour required jare
identified as major potential obstacles to food crop production in any resettiement programme.
They need 1o be assessed, in conjunction with the seitlers’ general aspirations, capabll{taes
.and resources, through pd"tlmpatury assessments and decision-making.

The major element of susiainable. soil management and agroforestal production on the islands
will be agroforestry. There are @ number of ppsitive features of agroforestry, which inciude the
protection of the soil surface and -soil ferility; little need for the introduction of exolic species
inip the atolls due Yo the presence of a number of suiable indigenous species; and buffering
against severe disease oulbreaks or pest infesiglions. This latter point is particularly
important, as the use of agrochemicals should be prevented to protect both the groundwater
and envirenment, There will be a need for strict quarantine and assessment of potential exotic (’f :
species. The negative side of agroforestry on the outer atalis is that the Wree canopy wilt use
groundwater resources through” evapotranspiration. For Peros Banhos and Salomon it is
estimated that this will not exceed half of the annual rainfall, and this is justified by the benefits *
of agroforestal systems. The siting of agroforestal activities away from sefilernent areas will
reduce conflict over watel resource use.

5.

A suitable agroforestal systemn will combine species and technologies for agroforestry
agriculture, horticulture, livestock and forest production. A renge of avallable candidate
‘species and technologies are identified. Combining. these in- a locally adapted and effective
. system will require institutional support for adaptive research and extension. As the system will
T take time to become effective, setflers may Tequire subsistence or other forms of support '
v R during estabiishment.

1,3..1 Recommendatlons

.Sufﬂ:lent daia have been provided to fumish ‘me agroforestal aspects of land use planning on -
" the main islands, but these will need to be supported by the cheracteristics of the setllers and
{7 locations for infrastructure and other development. Sustainable resetilernent will probably
involva agroforestal activifies on several islands in each atoll, and the soils of the other islands
will need to be surveyed at a semi-detsiled level. Atiention will need to be given to the
economics of sustainable-types of soil fertility managernent, especially towards establishing /7. —.
secure land tenure systems and stakeholder participation in the design of the resetlernent Y

e

1.4 FISHERIES RESDOURCES ASSESSMENTS

The fisheries resources of the Chagoes /—\rchlpe}ago are some of the least exploited and best
managed in the Indian Ocean. Previous studies” indicate that the inshore finfish fishery {ie.
that in less .than 150 metres water depth) is producing around only one-third of the
precautionary maxlmum sustainable yield of 1,102 fonnes.

IR

From these figures, it is suggested that expioitation of the finfish fisheries resource could be at
|ea§t doubled vet remain within safe biological limits. Based upon experience in other parts of
the!indian Ocean region, a fisheries develapment stralegy for adoption by & resetiled
popuia‘non has been suggesied, which prowde_c, g realistic yet conservative scenario for
providing both subsistence and incermne. The main elements of this stralegy are outline in the
following -sub-sections. )

? Largely underiaken by the Marine Resources Assessment Group on behalf of BIOT Administration.

T JEEE

VOLUME 1t EXECUTIVE SUMMARY
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1.4.4 Subsistence fishing

Inhabitants would be permitted to conduct subsistence fishing in the atolls within a single day
reach {i'e. 12 nm) from the outer atolis. This includes Blenheim Reef and Victory Bank but
essentially rules out Speakers Bank to the north 2s well as most of the Great Chagos Bank.
This activity would- be restricted to hand-line enly and all the catch would be either eaten

" directly or marketed fresh.within the atoll population centres. Based on regional consumption
statistics, this activity could SUppDrt the fish protein nutitional needs for between
apprommately 500 and 1,000 persons.

o 14.2 Cuter reef and banks commen:jal fin-fish fishery

Relocation of the dory fishermen to the atdlis - the current ficensing of Mauribus-based freezer

ships could continue based on its present form, with the atoll residents retuming to their

nomes during the closed season {November — March) o rejoin the subsistence fishery. As in

the past, this would produte around 300 metric tonnes {mt) of frozen fish worth around US$
. B00,000.

i . " Development of an a-toll~based fresh fish fleet - an alternative scenario, which would provide a
" similar level of employment {approx B0 person years per annum) would be the use of up to ten
mult-purpese fishing vessels that would produce high quality fresh fish for the intemationai
market, The fishery could-be operated year round and a conservative estimation of potential
JYield suggests production rates of up B80 mt would be possible, with a market value of
approximately US$ 4.75 million. This scenario would only be-viable i an airink was °
- -developed, providing both a distribution route to the main markets as well =s an outlet through
local tourist operations. Whilst this may appear fo be a promising option for the long-term
. sustainable development of the Chagos fisherias resources, there are a number of significant
ingistical constraints. Apari from the substantial infrastructure and skills development required,
the communication and management neaded to deveicp a fresh fish export business should -
not be underestimated, along with the problems associated with. isolation from potential . .
markets. it could.in the right circumstances; however, present a controllable high value, low
biomass yield that, if coupled -with the simultaneous’deveiopment of carefully planned tourism,
has T_potentlal to become an economic mainstay fDr | small populahcn

143 Inshore invertebrate fi fshery

Holsthurians (sea cucumber), Trochus, (top shell) and Tridacna (giant clams) are importarit”
elements of atoll fisheries throughout the world. Both women and men are typically engaged .
in invertebrate fisheries, and their exploitation can be an important component of househoid
income. Holethurians and Trochus exploitation are suited to remote atoll environments as the
product can be processed with low technelogy and stored without refrigeralion for several
weeks, even months, prior to marketing. Conversely, the cornmerdial exploitation of Tridacna |
would require rapid access to markets, either as frozen or live commodities for the food and/or
aquarium indusfries, The resource might alsc provide an imgportant subsisience food,

From & precautionary fisheries development perspective, it is important to note. that these.
inveriebrates are highly susceptible to expioitation pressure. Based on field observations, with
extremely strict management it would be possible 1o establish a sustainable holothuran -
‘fishery. Average densities of holothurians within the two atolis indicate that a ‘holothurian
fishery would yield a value of between £10 - B8O per hectare, with the variability in value
depending on the species targeted. Due to the paichy distribution of holothurians, it is not
desirablé to place an overall potential value based on an estimate of suitzble habitat area over

the twol atolls. The economic viability of exploiting these resources-in a hlgh!y coptrolled
manner would need fo be investigated.

" It is not recommended that a Trochus fishery be developed unless accompanied by a
conirolied and appropriate re-seeding programme. This would rely on the establishment of
hatchery faciliies within the atolls, which would require significant investment, skilied-human
resources, and a research and environmental monitoring programme.
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. The commercial exploitation of Tridacna would probably be uneconomical unless a relizble

~and rapid link to markets was developed {i.e. an air link). Otherwise, exploitation would be

fimited to dried or frozen products which have a much lower market' value than Yive products.

Based on Tridacna densiies in the field, the poteptial vaiue (extrapolaled from current

" Singapore market prices} for dried product is only £32 per heclare, whereas similar
-calculations for the export of live clams (for the aguarium industry) reveals a potential fisheries

in addition to the question of economic viabi\r‘y is the issue of zustainability. As anfarna
species are protected by international law -(CITES) any exploitation of this resource would

-._have ‘o demnonstrate that # was sustainable before export would be permitted. An assessmant,

of sustainable limfts of exploitation would nead to be the subject of long-term research. As with
Trochys, Tadacna are frequently exploited through reef re-seeding programmes, and this
would be the recommended approach in any fisheries development strategy. Whilst this might

generate a sustainable fishery, the same development constraints would apply and would

probably pnly be economically viable for the export of live product.
small-scale inshore Fisheries Aggregating Devices

The promotion of Fisheries Aggregating Devices (FADs) to target epi-pelagic of large pelagic
fish has been ruled out on a number of technical and envirenmental grounds over the medium
term. Essentially, FADs do not increase productivity but simply aggregate fish that may fead

" o over-fishing (juvenile fish are particulary vulnerable). in addition, inshore FADs are mostly

employed to gather baitfish for 'pole and Jine' tuna fishing, an activity that is not consxdered
appropriate for the C}hages Archipelago within the near future.

Mariculture

Intensive maﬁc_ulture,' such as for shiimp and finfish, has been immediately ruled out o_ﬁ -

technical, economic and- environmental grounds, More extensive forms of aquacutiure,
especially those tha! profuce products with minimal processing, storage or sperialised
~dfstribution needs have been considered, especially if their technologies have been
gemonstraied to be easily transferable io skilled but nen- -specialist personnel.

Saaweed culture may be appropriate fof the outer atolls but an initial examination of e
hydrological and environmental characteristics indicate that growth may be marginal and crops

‘vilnerable to high seawater temperatures. On the basis of some faidy coarse estimates

derived from the GIS, it may be possible fo produce up tp 3,000 mt of seaweed from around
300 heciares of seabed, mainly on the westem islands of Peros Banhos. However, it must be
emphasised that the marginal grewing conditions require that more detailed site selection and
pilot-scale trizls be conducted before serious investment is considered.

Pearl oyster culiure for 'mother of pearl’ shells may be possible since the most commonly
culiivated species Finclada margantifera, and the increasingly more popular Pters penguin, -
- are both present in the ouler atolls.  However, like seaweed, site selection in the nutrient-poor

waters of the atolls will be essential and the level of natural spat fall wili need to be

determined. Depending on the results of these further studies, it cannot be definitely stated

that pearl oyster cuiture is a viable iivelihood option for potential. se’ttlers
Conclus;ons and Recommendations

The ﬂndmgs have concluded that there are a number of opportunmes that would provide both
subsistence and an economic return from fisheries and maricutiure activities around the atolls
and the outer banks. They are considered realistic on the basis of the existing resource
information and from previous fisheries development experience in the region. However, the
two main elements missing from both this phase apnd Phase 1 are (i) -an econornic justification
of the proposed activities and (it} consultation with the Hois. '
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The next stage is therefore the preparafion of an integrated fisheries sector developmerit
strategy, based upon the options provided in this study and finking these with other suggested
ivefincod cpportunities. In some areas these are straightiorwdrd, such as the development of
the subsistence fishery. However others, especially when they involve the associated

" development of mfrastructure and sidlis, will reqmre considerabie further study and detailed
assessment.

The nesd for further Investigations will be defined in response 1o any specific proposals made
by the Hois for the development of fisheries or mariculture enterprises. These woldd cover
- social and cultural issues such as the interests and skilis of llols relevart to fishing and their .
perceptions of the constraints on the development of such enterprises in the atolls. The
availability of marksling channels, both traditional and new, and any changes that would ba
needed to the current management system to ensure adequate enforcement of the fishery and

the posmbmty of seh‘-regulataon by the fishing community should aiso be assessad.

1.5 - NATURAL ENVIRDNMENT

Iiformation én the bzologlcai ecological,. geological and physical processes of the
environment are an essential component for planning for its conservation and sustainable use.
it is also valuable for determining the range of future development opponunmes such as
fisheries, tourism, anci agroforestry development

-The Chages Archipelago has a rich diversity
of marine and terrestral habitats, which have
been well documented by pumerous
scientific expeditions that have taken place ..
over the past 30 years, The Archipelago has
the greatest diversity of corals in the central *
Jndian Ocean. Coral reefs support a large.
number of fish species, many of which have
economic as well as recreational imporiance.

“ 1t is likely that many more species are yet 1o
be found. The ierrestrial environment offers
rich habitats for a large number of bird-
species, and some of the beaches are used
as furtle nesting sites. The islands are also’
home fo the protected coconut crab.

D L i T T

bt e g

. Thiz section describes ithe status of the
Photo 3- Typlcal cora] reef assembiage -+ largely undocumented lagoon reefs together -
"with a brel” descripion of the coastal &
terrestrial environment, to provade an environmental baseline for the evaluation of antficipated” ;
environmental threats associated with resetilement Erwironmental impacts resuling from
rasetilemant activities are likely to have a grealer impact on the lagoon environment, and this
information is.therefore essential to inform.sustainabie planning and management dacisions.

151 Lagoon reef systems
’ Corafs diversity and abundance

Loral ,cover varied litile within islanc reef fracts but showed higher variability befween islands
and also between atolls, Mean coral cover-wds significantly higher in Salomon Atoll {45%),-
especially around lie Boddam, than in Peros Banhes Atoll (26%). The diversity of scieractinian-
{stony) corals was also greater within Salomon atoll; a fotal of 16 genera were recorded from,
Peros Banhos, whereas 27 genera were recorded from Szlomon. The most abundant genera
within Peros Banhos were branching growth forms, of which Acropora was the most abundant
foliowed by Stylophora and FPocillbpora. In Salomon, ihe  mmoest abundant genera were
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Acroporﬁ Favites, Favia, and Cyphastrea. Massive growth forms were not as well
represenied in Peros Banhos as in Salomon. ' |

Ceral topographical complexity

The measurement of topegraphical complexity s an indication of habital (l.e. shelter and

refuge) provided by the reef structure. Complexity was highest at sites in Peros Banhos_atoll,

particutarly close 1o the jetty at lle du Coin.-Sites that had high complexity were dominated by ‘
large stands of the branching coral Acropora and had high levels of coral cover (30-40%). -
Although coral cover was higher in Salomon afoll, the reefs were dominated by large massive '
.corals, which do notprovide the same leve! of structural complexity as the branching torals.
Preliminary findings indicate that the topographical: complexity of lagoon reef habitats in both

atolls offers a wide variety of shelter and refuge to a range of reef fauna and flora.

Heef fish abundance and diversity-

A total of 171 reef fish species were observed within the lagoons of the o atolis: 81 in Peros

Banhos znd 135 in Salomon, indicating that fish diversity is higher in the latter. There were no :
significant differences in the mean counts of fish abundance or species richness between the (‘ ‘._.;-"-53 .
two atolls (based on fish census results); however, greater fish numbers were observed in <.’ |
Peros Banhos. There was considerable variability in- abundance and species richness of fish

between sites within both stolis but this was not comelated with coral cover. Fish communities

in Peros Banhos aioll were dominated by herbivores followed by invertebrate feeders, and in

Salomon the dominant groups werte plankion feeders followed by herbivores. Although the
_percentage of corafeeding fish was low overall it.was twice as high in Salomon Atoll, and _

possibly correlated with the higher coral cover in this atoll. Whilst reef fish communities within

the two atolls have similar diversities and densities of fish, analyses showed their communlty

structure to be difterent.

The laguon reefs within the atolls were not only found'to be biologically diverse but ‘ihey were
also in a relatively pristine condition. Given the poor condition of the seaward reefs, the lagoon
reefs. may have an important role in re-seeding the. degraded owter reefs, and the
-maintenance of their health will be an. important consuderatxon for Tuture plannlng and
managemeint, -

1. 52 T.errestrlai environment ) ' : ) " e

Broadscale {erresirial surveys were undertaken around the penmeters of several lslands
dunng which features such as beac'n grad\ent and compasition, deminamt vegetation, key'
: : 1 fauna, levels of flotsam, and critical species
habitats, such as turlie nesting sies, were
noted. These findings are presented in the
G5 (Volume V). The islands surveyed lie ~
on the outer perimeters of the atolls, and
“therefore have diffierent characieristics on
their lagoon and outer coasts. Beaches on
. the lagoon sides of the islands are generally
gently sloping and comprised mainy of
sand, whilst those on the outer side are
oftery characierised by rocks and boulders,
and in places exposed reef conglomeraie
and fossilized reefs.

preeei) AN

The vegetation on the islands was typical of -
coral aiplls elsewhere. Coconut paims were
dominant, and along many areas of the
coastal fringe the beach scub  Secaevola
laccada was common, which is impotiant in.

kg

Photo 4: Exposed reef congiomerale

- preventing beach erosion. The toastal scrub, Pemphis acidiila was only noted on ile Anglaise,
% associated with the saline / brackish lakes on the island. On some islands, broadleaf irees
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wers oﬁen seen af the coastal edge, which included Piscniz grandis (Lettuce tree); Hibiscus
titaceus (Sea hibiscus); Calophylium inophyllum (Takamaka); Bamngtonia asfatica (Sea
putal); Gueltarda speciosa (Nit piicha) and Argusia (Tournefortia) argentea.

The pine Casyarina equiselifolia occurred in places, and is &n imporiant roost for the white
tern, greater frigatebird and white-tailed tropicbird. Other species of birds that were observed
in.high numbers werethe common rioddy and lesser noddy, which were seeh mostly on the
cuter exposed sides of the islands, and the roseate tem ard black-naped temn, which were’
‘seen nesting on the spits. Old nesting sites of green and hawksbill turlles were noted on e dy
Coin,

Levels, of flotsam were higher on the outer .beaches of the islands, and were moye densei'y y
concentrated in areas of high wave energy. Typical components of flotsarn included plastic
and glass bottles, flip-flops, fshing nets, buoys and craies. The mczdence of ol and Dther )
poliutants was very law. .

1.5 COASTAL AND OCEANIC PROCESSES .

The outer atolis are situated within a large expanse of ocean and the islands are low-lying and
.narrow; their maximum elevation being on average less ‘than two metres and widths gererally
no greater than 500m. These characteristics, together with the steep slopes at their outer
adges, render the islands highly vulnerable to oceanic and climatic processes. Investigations .
of these coastal processes, parlicuiarly around the islands of lle du Coin and.ile Boddam,
were underteken to inform an appraisal of the current and future vulnerabiiity of a resettled
_population and iis infrastruciure to climatic conditions. These investigations will also serve to
“guide the most suitabie and reduced-risk siting Df any infrastructure on the islands, and
determine the need for coastal defence. The investigations were divided into.four main topxcs .
" 1} metecrolegical and oceanic information from the indian Ocean. region; 2) the- physical .
development of the coastline; 3y overtopping events; and 4) current patterns within the atolls... -

161" Meteorolog?cal and oceanic Information

Awsearch of literature and meteorological recurds was underizaken fo assess the risks of
cyciones, earthquakes and associated tsunamis, and other events that pose a severe threat to
the coastlines and islands as a whole. The 1nves’nga’nons revealed that 2 number of events.
sith as cyclones, earthguekes, and tsunami, have occurred within the region, and future

- events would have the potential 1o cause severe flooding on the islands with possibly loss of
life. The Chagos Archipelago is on the northemn- edge of the cyclcme belt.and, hence, is not -
subjected to frequent cycienes. However, there is the potenfal for cycione atiack even though
{and parily because of their infrequency) there is little historic evidence,

- 1.6.2- Physical development of the coastline

The physical development of the goastline was investigaied using a combination of field
measurements, visuai observations and numerical medelling.  The investigations conclude
that the oceanic sides of the islands are ercding, but that the lagoen sides of the islands are .
generally stable. The cceanic beaches and reef edges are sources of sediment for the spits
that have developed at the ends of mest islands, and may aiso nourish tha beaches of the
Jzgoon. - The removal of this sediment source or the interruption of its long-shore drift, through
the consiruction of coastal structures for example, would intensify erosion in downdrift areas.
Shouidi there be a need to construct on the oceanic coastiines (e.g. oulfalls) then the impact

on erosion would need fo be guantified, fogether with other physical effects (e.g. accrefion on
the updrift side}, so that suitable mitigation'can be incorporated andfor better sites identified.

From the evidence gathered to date over this shert study pericd, it.has not been possible Ao
quantify the rates of erosion, but it will be important {o establish these rates pl’lDi’ 1o advancing
any plans for future development on the islands. Failure to do so couid result in developrment
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in inappropriate areas, and the subsequent need for coastal defence which may subsequent
“prove costly and possibly impractical to sustain

v

The backgrountd rates of erosion will need o be determined through comparison of aerial .
photographs (which were not made avaiiable al the time of this study} and through other
anecdatal evidence, such as might be gathered from the linis. This kind of historie information
will provide essential input for the calibration of numerical moedels, which can then be used o
evaluate the impacts of specific coastal structures., Monitoring programmes will be put’inio

- place tn guide future evaluafions.

1.6.3 Overtoppmg events

As part of an assessmeni of the vulnerability of a future population to climatic conditions, the
likelinood of overtopping of. the natural defences of the islands by waves was investigated
using numerical modelling, and supporied by visuat observations made during the site visit

The results indicate that the islands are likely to experience overtopping on a regular basis,
e.g. annually. However, the exient to which this overtopping leads to inundation depends, of

coyrse, on the severty of waves and the sea level The studies and historic data {eg. , -~

Maldives 1987) suggest that during a severe storm, "wave set-up” is a principal element of the °
sed level, and hence & major coniributor 16 potential flooding, Wave set-up is the rise in wafer
jevel caused by the "piling-up” of breaking waves on the reef fiat.  Simple modelhng, such as
was undérizken for the present study, shows that this could be of the order of 2m in extreme

. cases, thus resulting in serious overfopping as waves al fhis level then simply weir over the
beach crest and onto’the isiand. However, this analysis is likely to be pessimistic, as it does
not take into account the allevistion of wave setup resulfing from flow along the ceast and
around each island. In this respect, the studies have been invaluable in identifying the
dominant processes responsible-for potential flooding, but do not facllitate any precise

" estimates of the retum periods of flocding events. For the present study, therefore “We must
also draw on visual evidence ard the fimited historic data. . '

~ The fact that the llois survived this enwmnrnant for some eight géneratiuns, and that copra .
was cultivated on .a commercial basis during this tirne, suggests that the islends have not,
“historically, been subject to frequent'inundation by seawsater.. Alongside this, there is a record

" of severe cyclonic damage In 1851, together with. more.recent events such as the flooding
-eygnt that occurred in the Maldives in April 1887. In the future we can expect flooding to-be -
more frequent as sea level rises, thus jowerng the threshold event that can result 1n .
overtopping of the ocean coasial edge

Summing up, it is likely that overlopplng caused by wave action on the ocean side .occurs
regularly (e.g. more frequently than annually) but this does mot necessarlly jead to infand (
ficoding. From thme to time, when the sea is elevated, principally through wave set-up, severe
fipoding over a significant proporiion of tie islend area can be expected to occur. The rewrn - -
" peried for such an event is not known, however, fror available (very limited) evidence this
might be expected to be in the order of tens of years.

Ground levels taken from transects across both lie du Goin and lie Boddam show that the land
levels vary by typically 1.5 metres {excluding the beach ridge). Thus, in the event of severe.
inundation, we could expect fiood depths of the same magnitude. Raised areas, such. as
identified towards the lagoon side of ¥e du Coin, would therefore provide greater security for
“infrastructure.  {n areas which are more vulnerabie o deep fiooding, where it might be .
necessary o site infrastructure, any consfruction would have to be designed accordingly,
using suitable fabrics in foundations and the ground fioor, and appropriate ground floor usage.

. The issue of potential inundation of the isiands due to overtopping is a very imporiant one.
Further work would be needed in the next stage of the studies to quaniify the risks and map
out the risk areas. This further work must inciude, as a minimum: consultation with the llols io
determine whether historically they had experienced flooding on the islands; 2-d mocelling of
wave set-up and overtopping; and topegraphic mapping of the islands.
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1.6.4

1.7

1.8

1.8.1

Currents

Currents within and around the atolls were investigeted using = cormnbination of field
measurements, previous data from the atolls, and analytical techniques. The investigations
concluded that the currents existing within the atolls are generally very weak particularly within
the lagoons, and are formed from @ combination ‘of fidal, oceanic and wave and wind |
influences. There may be some seasonal infiuence of waves and wind speeds on curent
characteristics. Cuwrent patiemns have been used in models of pessible effiuent dlsposa] and

have facilitated the appraisal of certain mariculiure development opportunities.

“WATER QUALITY

To be compieted when mfnrmatlon arives.

i
CLIMATE CHANGE . , .

The reporis of the Intemational Panel on Chimate Change were evajuated to delermine the
latest projections on climale change. Global sea levels are expecied io rise by about 38cm
between 4990 and the 2080s. Indian and Paciic Ocean islands face the largest relative .
increase in flood risk. A%though there will be regional vanation, it is projected that sea level will
rise by.as much 85 Smm per year, with a range of 2-3mm per year, over the next 100 years.

With a rise of 0.5 metres in sea level, the smphcatlnns of climate change on the Chagos

. Archipelago. are cnnaderab!e glven that mean maximum elevation of the islands is only two™

metres; the diversity of livelihoods available is limited; and the relative isolation and exposure -
of thiz islands to oceanic influences and ciimatic events These implications are d;scussed in.
the i\ght of biodiversity and rasettiement

lmphcatlons for Bio dw_ersrty

“The 1rn55acts of climate change on highly diverse and préciur:twe coastal ecosystems such as -

cgial reefs and atoll islands will depend upon the rate of sea-level rise relative to growth rates

" and sediment supply. In'addition, space for and obstacles 1o horzontal migration, ehanges in

the climate-ocean environment such as sea surface temperatures and storminess as well as
hugman pressures will mﬂuence he capac:lty of ec,osystems o adapt to the impacts of clinmate
change. ] . e

Several episodes of coral- bleachmg aver the last 20 years’ have been associated with
increased .0Cean temperatures lh 1558, a major coral bleaching episode in the Chagos
Archipelago was found to be associated with periods when ocean femperatures were about”
1°C higher than the seasonal maximum for periods greater than-one month. Sea surface
femperaiure projections suggest that the thermal tolerance of corals could be exceeded within
the next two decades. Future sea surface warming would increase stress on coral reefs and .
result in an increased frequency of marine diseases and mass corai mortality. |

In addition, it has been suggested thai the ability of the corals and coralline algae to build
reefs is .being reduced by rsising atmospheric carbon dioxide. Based on projected, carbon
dioxide concentrations in the atmosphere, it is predicted that there will be an approximate 14-
30% decline in the calcification rate of corals by 2050, The eariier prognesis that healihy reefs
wouid be able to keep pace with séa level rise is now far-less certain for many reef systems in
the indlan Ocean, where reef siructures have already been weakened by a variety of climatic
and human stresses. .

Species that occupy terrestrial habitats for all.or pant of their ife-cycle, such ‘as birds, furtles
and coconul crabs, will aisc be adversely afiected by sea level rise. There is considerable
pncertainty about hew climeie change wili affect the natural environment in the Chagos
Archipelage, but that the outcome is likely 1o be an unfavourgble shift in biodiversity
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implicaticns for Reseitlement

. The most significant and immediale conseguences of climate change on a reseftied .
population within the Chagos Archipelagoe are likely to be related to changes in sea levels,

rainfall regimes, fresh waler resources, soil moisture budgets, prevailing winds (direction and
speed) and Short term vanation in regional and local pa‘ﬁems of wave aclion. Al present, the
Chagoes Arch!pelago ligs just north of an active cycione belt, however, a small northward shift

.of this belt could lead to frequent cyclones in the area. This would lead fo- more frequent

flooding of the islands, with corresponding risk {o life and any infrastructure. It would also
reduce agricultural potential and the freshwaler contained within the island aguifers would
experence higher levels of sahnlty : .

irrespective of whether the Chagos Archipelago becomes subjected to reguidr cyclones the
genersl increase in storminess thal may accompany climate change would result in increased
wave energies and an increasing frequency of over-fopping evenis. Based on a 0.5m rise in
sea level scenario, models of overtopping events demonstrate an increase of between 20-

- . B0% of the frequency of severe evenis. Of further significanice is the probabilly that sea level

rise and overiopping evenis would ihreaten the c:haractenstlcs and sustainabiiity of the-fresh
groundwater lens,

The rate of erosicn of the ocean coasts are likely io increase with sea level rise and ‘increased
storminess, and would be accompanied by an increase in sediment ransport, which would

have implications for shareline infrastructure, On islands where physical space is limited, as in

Chagos, coastal defences are Hikely to be low key and would need to be developed with a wew

“to sustainability.

It is advised that future settiers on the outer afolls should be made aware of the risks of

. chmate change in terms of thelr own safety and that of any physical investment Should

1.9

i

"people wish to return, it would be prudent to provide specialist assistance in the preparation of

appropriate and susiainable land use and coastal defence policies, “which would ensure that

" the vulnerabil [ty of the resetiled popu\ahon Was mmlmlsed as Tar as. posmbﬁe

LB

INFRASTRU CTURE CONSIDERATIONS

. Infprrnation has been provided on & number of generic infrastructure items that would “ee

requ:red by a resettied pOpU'iE'UOﬂ namely sea defence structures; jeities; effiuent disposal;

- dispersal of sediments afising from dredging; residential development; sofid waste disposal;

energy; end an airport Costs have been provided where appropriate {or possible). -

Sea defences: Development should be planned to avoid coastal.areas subject to erosion,
pariicularly along the ocean coast. With appropriate planning and enforcement procedures

_the need for sea deferces can be minimised. The widespread fionding caused by overtopping

of the pcean side defepces is probably best dealt with by managing the flow of waler on the
islands. Defences o prevent overtopping would probably be impractical.

Jetties: Considerations are provided on the design structure and location for jett;es but these

are kept generic considering the lack of information-on the usage of such a stnucture. -

Effluent Disposal: The esiablishment of an outfall is considered the most appropriate and safe
means for effluent disposal. Consideration has been given to its appropriate location on the
outer side of the islands. A model was employad io determine the fale of untreated effluent
plumes from the outfall and demonstrated that concentrations around the cutfall would exceed
recommended limits for a coral reef environment, and would only dissipate fo acceptable limits
within 1.5%m from the outfall, Primary and secondaly reatment is iherefore recommended.
Once more information has been provided on the numbers of people lkely o return, the
preparation of a detailed effluent management plan is fecommended

Sedimeni_dispersal: Activities such as dredging and marine construction wiil give fise {o
suspended sediments, which will have an impact on the re at\vely prisiine marine env;ronment
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{(sae next section). Particle size analysis and current measurements have been used to-
calculate the tkely fate of these sediments. It is concluded that sediments originating from

construction activities within the !agcmns will be re-deposiied on.ihe sedbed at between 63m

for Salomon Atoll and 315m for Peros Banhos Atoll from the saurce. The zone of settlement
will be incraased if there is significant wave energy within the atolis. This will have implications
for the health of the manne enwronmeﬂ'r_ .

Disposal of dredged matenal: Dredg ing will generate quaﬂtiﬂeé of material that witl nead io b-e
disposed of in an envirenmentally responmble manner. Opiions for this disposal will need to

-be considered, and will include disposal in deep waters or onand (e.g. for the provision of - |

foundations for housing). The fate of disposed sediments will nzed to be assessed, together
with a consideration of any environmental impact they may incur.

Considerations for residential development {e.q. design and r;onst'ru.c:ﬁbn} solid wastg

disposal, energy, and-an ajrport are very briefly described. More informaiion on these would
be reguired at a iater stage, particularly when more is known on the numbers and livelihbod
strategies of the proposed setflers.

ENVIRONMENTAL APPRAISAL OF RESETTLEMENT

Appraisal of envirenmental impacts

The charactersation of the nature of p.@'.cenﬁal environmental impacts associated‘ with
resetflenent has been camed ocut. This will be expanded when reseitlement demography,
ivelihood strategies, and sccio-cultural characteristics sre available.. The appraisal is

necessarily generic and the scale and intensity of polential environmental impacts are not

discussed in-detail. Environmental impacts can be broadly divided into two categores: ihose

assoclated with the construction and operational de‘.felopment of physicat mfrasfmcture and

those related to livelihcod stmtegies

Development of physical infrastructure

Oge of the major envirenmental concems relating to resetlement is the potential Joss of
marine and terestrial biodiversity and habitals. Impacts are likely to ocour as a result of the,

consiniction of jetiies, harbours, coastal defence works, effluent discharge, waste disposal,

- ardk If relevant, the estabhshment of an airport. The malor threats to the environment frem

these activities would include:

» Sedimentation arsing from dredging activities, landfill and sewage disposal may have
an adverse impact on the marine environment, particuiarly coral reefs, if activities are
not conducted in an environmentally responsible manner. Minimising the loss of corals

is perlinent to the maintenance of blodiversity, the future stabili ity of the coastline and

beaches, the productivity of fisheries, and fourism interests. 1t is interesting to nate,

however, that an evaeluation of the impacts. of dredging in Diego Garcia found no -

evidence for any significant change to reef communities after the completion of works;

» Coasial ergsion might arise through the dismpﬁon of shoreline processes, due ta the

construction of shorelfine infrastricture. This may have = subsequeni adverse impact .+

on turtle and bird nesting sites, and might lead to the loss of beaches and protective
- coastal vegetaiion;,

-; Loss of soll fertlity and some soil erosion as 3 result of vegetation clearance for the
t establishment of infrastructure. These resources’are very fragile and ephemeral, and
- their loss will have an impact on agricultural pruductw;ty and possible racharge to the

groundwater,

It is possible to minimise these pofentia1 impacts through sound land use planning and goad
envifonmental management praclices. .
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Livelihood strafegies L
The environmental issues rélating to Yivelihood strategies concern 2 number of factors, which

include economic aclivities and waste dispesal. The scale of the impacis will depend largely
on the nature and magnitude of the activities.

Income generating aciivities

.+ Fisheries: the malor environmental concems associated with fishing include the
potential for over-exploitation; habitat disturbance; and changes in reef community
‘structures. The implementation of an integrated fisheries sector strategy and -
management plan would be essential to reduce any adverse impacis of human
intervention.

» Marcuifure of seaweed and pear culture in Dp en coastal systems may incur
- significant envirenmental probiems if.poorly managed. These concems relate to land-
based infrastructure; processing; effluent and waste control; and the introduction of
exotic species. Potential negative impacts include the degradation of natural habitats
and alterations in the ecosystem balance. An important consideration for the atoll (’ e
- environment is the potential conflict over the use of lmited groundwater resources, V.. H
With careful siting and management, a number of these jssues canbe avoided.

- Agncul'sure Without careful management, agricuitural practices could lead to.a ra;:nd
reducton in scil fertility and sume erosion of seils. In line with the recommendations of
the main report, it is suggested that the adoption of suitable agroforestry techniques

“will be the most apprepriate and sustainable form of agricu%tura] development. )

. Tounsm has not been & key subject for this phase ‘but as an obvious choice for
income generation it has been considered as part of the environmental, appraisal
Envirenmental damage from tourism could arise through poor ‘design and siting of
tourism residences; inadequale waste disposal; over-use of the groundwater aguifer;
excessive pressure on coastal resources; and reef damage through il-managed diving
and boat anchorage. As with cther development activities, tourism can be a highly

Rac 5Ustamable industry if appropriate managementmeasures are adopted

Waste dis Dsai

""»  Effluent disposal: The safe dlsposal of effluents should be a major consaderatlon i
resettiermnent planning. Sewage is very rich’in b|odegraciab'|e organic mater and unless ..
appropﬂately treated and discharged can cause nutrient enrichment, algal blooms, a -
decrease in marine biodiversity, contamination of groundwater, and human ‘nealth
problems. These in twrm can ‘adversely affect income-generating activities such as
fisheries, mariculture and tourism. The treating of effluent, and the -appropriate siling
and }ength of effluent outfalls will be an ;mpoﬁam companent of an environmental .
management programme. . ’

» Solid waste management will be a significant problem 1o seftlers owing to the limited
availability of land and the need to avoid contamination of the -groundwater aguifer.
Wastes that will require disbosal will include non-bicdegradable products such as’
plastics; and hazardous substances such as paint, wasle ofl, batleries and medical

- waste. Options for wasie disposal include lzndfil, disposal al sea, incineration and
export. Landfill and dumping &t sea would have severe environmental effects and are-
| not recommended. incineration and EXport may be possible but have cosis and

. epvironmental implications elsewhere, .

1. 'H} 2 Envzmnmental management considerations

in order to ensure the sustainable deve!opmen*r of the outer. atolls, it will be important to
ensure that development activities take place within an integrated planning and management
framework, which is adapted o the Archipelago's unique political, culiural and institutionsat
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» Parficipation: The involvement of those involved in resetlement in the’ deveiopment
“and implementation of land use plans and resource development strategies;

» Land use planning: Wise land use planning and zoning of development aclivities WI'H'

be required, possibly including the establishment of protected areas. This shouid take
into account the vulnerability of popu\a‘uons and infrastructure to ciimatic and coastal-
PrGCESSES,

. Cohereni resource use: integraied rescurce deve*opn—\ent qtrateg'ies tékinq no
account optimal exploilion limits and island camying. capacities, will be reqmred to
ensure that resources are used in a sustainable manner,

. Leqislaﬁon and requletion: A tobust end effective requialory framework will be
required, which will need 1o incorporate, and expand if necessary, existing legislation
gcwernmg resource use znd the environment in the Arc:mpelago ’

» Environmental mopitodng: An environmental meniforing programme based on
accuraie information on  local  biophysical, ecological, oceanographic  and
meteorological characteristics is recommended. The menitoring programme will need
to be cammied out by appropriate specialists on & regular basis, and should seek to
involve the island community wherever possible, Moniioring should incorporate
intemational best practice ermployed within the region, such as the Intergovernmental
QOceanogrephic Commission's Globzl Coral Reef Monitoring Network. -

. CNERALL CON CLUSIONS

Through a combination of field- and desk-based studles laboratory anzﬂys&s and modellmg .

_ ‘his phase has generaied imporiant information on the avaﬂabmry of natural resources within

the outer atolls, and has further developed a number of fivelihood strategies and income-

P166 \_.8_6__,

UHINE

condition. The core elements of an integrated framework for environmental management .
‘sheuid encompass:

geperating -opposiunities that might be available to a resettled population. it has alsc. "

developed our understanding of the implications of resetiiement in.terms of the vulnerabiiity of
people snd infrastructure 1o current and future climatic conditions, and has outlined the
pogsible environmental issues that would accompany permanent resettiement of the zslands -

Water

The groundwater investigations revealed that there is a substantial body of water available on
both e Boddam and e du Coin 1o su;nport popuiations of between 1,500 and 3,000 people

. respectively, assuming water utiiisation requirements of 100 litres per person per day. This

uiilisation raie accounts only for modest domestic uses and.would not be sufficient to enable

. additional development activifies such as lce making requiternents for the fisheries indusiry;

irrigation support for agrcultural production; or tourism needs, The apporfiienment of
groundwater waler to these other activities would result in the proportional reducion of water
available for other uses, including human consumption, and may limit the numbers of people
that the groundwater would be able {o support. This assumes that the population would be-
dependent upon groundwater alone, and not on other forms of waier supply, such as
rainwater collection or freshwater-generating systems such as de-jonisation and desalination.
The water rescurces themselves are largely contaminated with faecal bac‘[ena and would
need to be treated prior lo censumption. :

Sofls a_nd Agroforest:y

The solls investinations concluded that the soils within the atolls were atypically fertile, due to
the tack of habitation or plantation mahagement for 30 years. This fertility is fragile and would
‘be readily lost without the application of sustainable agroforestry techniques. it wodld be
possible to develop a sustainable agroforesiry-system that would combing species and
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technologies for agroforestry .agricuiture, horliculture, livestock and forest pr_odéc‘cion o
provide for the subsistence needs of the population. The limitations in soil fertility, land area,
and potentially labour, however, would mean that agroforestry production would be unsuitable
for commercial ventures, except perhaps limfled retail to the seasonal yacht frade. Whilst
production from agroforesty should be able to meet some of the nuiritional requiremients of a
resettled population, it would not be able fo su,r_:pcrt their carbohydrate needs which WDu!d

-need io be met through ;mported goods such a5 rice and cereals.

Fisheries and Mariculture

~Conversely, the fisheries resolrces of the Arcmpelago are substantial and under—axp!oued A

number of fisheries and marculture development opportunities have been explored, and

pased. on principles of sustainable development some have been recommended as suitable |

opticns for income-generation and subsistence. The invesiment required to support theze
optiens vary from modest to considerable, and some wilt not be possible unless an air link-is
established. Bearing in mind that the llois already fish within BIOT waters, and that fish would

" probably be a resetiled population’s main source of animal protein, it is likely that fisheries and

possibly mariculture would become an important provider of livelihoods and income.

'Vu!nerabiiﬁy

There appear fo be sufficient groundwater, soils, fisheries, and environmental {e.g. limited
rourism) resowrces to suppert & small population on @ subsistence basis with some

_commercial opportnity, but there are some more fundamental issues surmundmg the

feasibility of resetlement. These relate to the vulnerabifity of a resettled population to current

. and predicted climatic c_:ondi{ions, and the fragilty of the environment to human-induced
© -disturbance. '

Under the present climate, it s assumed, based on historic meteorological péttems a-n,d

observations, that the islands are already subject fo regular overtopping events, fiooding, and’

erosion of the outer beaches. As global warming develops, these events are likely to increase
in seventy and reguiarity. In addition, the area is seismically active, and the possibility .of a

tsunam is 8 concern, These eventis wouid threaten both the lives and infrastruciure of any -
~gebple living on the islands. Whilst it might be pessible to protect the islands to some extent in -

the short-term through coastal defence measures, it is likely to be cost—pmhnbmxfe and’ non—
pcagrnatlc to gonsider this form of defence in the long-term. -

- The environment of the Chagos Archlpelago is highly diverse and yet very susceptlb{e to,

human disturbance, Corat reefs, which are one of the most important ecosystems within the
Archipelago, are already exhibiting signs of stress from increased sea surface temperaiures

-and other cimatic phenomenon, FPredictions from climate change experts indicate that mass

mortality of reef building corals in the Indian Ccean is lkely to ocour as global warming

increases, may be as-soon as within the next 20 years, Thise will not only have huge .

implications for the long-term coastal defence of the islands, and hence their very existence,
but will also adversely affect livelincods, particulardy fisheries and tourism, which are likely to
be the mainstay of any resettied population. Human interference within the atolls, however
well managed, is fikely {o exacerpate siress on the marine and terrestrial environment and will

accelerate the efiects of global warming. Thus reseftiement is likely to become less feasible”
. over time. ’

Gen era.' conclusions

7o cdmdude whilst it may be feasible to resetile the islands in the shof-term, the costs of
maintaining long-term inhabitation are Wikely to be prohibitive. Even jn the shor-term, natural

evenis such as pesiodic flooding from storms and seismic activity are likely to rmake iife dn“ﬁculr
for a reseftled populaii ion.

Recommendations

As 2 next stage in the feasibility study, an economic analysis of the development options put
forward is required to determine their financial viability, together with an assessment of the

\/;DLUME I EXEGUTIVE SUMMARY

FIRST DRAFT | -2 E-2401 © March 2002

361

(=)

LT



A

‘Ghagos Feasibilty Study: Phase 28" pita ' : ' | s

—~—Os0
[m RNl

BDYAL HASKDMING

costs of more genenc resefiernent needs. Careful consideration will also need to be given to

"appropriate land use planning ahd resource development. Most importantly, consultation with

those wishing o resettle the islands is ESSEntsa! in order to |ncorporate their needs and
" -aspirations into fhe resetliement debate. .

Given that this study represenied a .snapshot in time, it is also recommended that a long-term
monitoring  programme be esiablished to assess the seasonal.and yearly trends of
gproundwater characterisiics; examine rates of coastal erosion; monitor manne and coastal
biodiversity; and examine the effects of ciimate change on the 1s}ands
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POSFORD HASKONING LTD
ENVIRONMENT

. King Charles St 5 ST
London SWiA 2AH - l/ D : Rightwell House
. : _g Bretton
Peterbnmugh PE3 8DW
) . United Kingdom
Our reference . HBE321 +44 (0)1733 334455  Telephong
© Direct line : 01733 334455 ext 6145 _ L Ol7aszezan Fax ‘
. " i hojland@royalhaskonlng com info@peterborough.royalhaskoning.com  E-mail
E’Tai 12 April 2002 www.royalhaskoning.com, Intemei -
ate : - : )
" Enclosure(s) To-
Re A -1, Feasibility Study for'Resettlement of the Chagos Archipelago
Dear‘Charies

.| have the pleasure in enclosing the first drafts of Volumes U, 11, and IV of Phase 2B of the
feasibility study for the resettilement of the Chagos Archipelago. Volumes 1l and 1l contain the
complete findings and conclusions from this phase of the studies, and Volume 1V contains the -
appendlces These volumes are complementary to the non-technical execuilve summary

contained in Voiume I, which you are already in receipt of.

We have declded not to include a Volume V containing the, maps from the Geographlca}

Information System these have instead been Inserted into the

other volurties where appropnate

Wwe will be forwarding a CD-ROM.containing the GIS together with the final report.

We look forward to receiving your comments on the draft. As | indicated in an earlier

communication, once we recelve your comments we would
summary of Phase 2B for ministerial briefing.

Yours sincerely,

Alex Holland,
Senior Envirf)nrnenta} Scientist
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