3.8 Maritime archaeology
3.8.1 Introduction

The port of Galle was situated, till the late 1960s, at the extreme western end of the Bay, in the
lee of the headland upon which the Duich Fort now stands. lis greatest significance is its
historicity, being the only historic harbour yet in use today, in Sri Lanka. Forming a historical
continbum with the Dutch Fort, a UNESCO World Heritage Site, its heritage value can be
easily affected, adversely, by modern development schemes. Such development must be
undertaken with extreme responsibility and sensitivity, and only if the anticipated advantages
greatly outweigh the destruction inevitably to a heritage site. Galle, in ancient and medieval
times, was an international (rather than a domestic) port, with the foreign sailors and their
- marts located on the foreshore and the.indigenous community farther inland. )t is referred to
even in pre-Chris'tian times, nqt'only in Sri Lankan but also in Greék, Roman, Chinese and
Indian historical litera_ture, However, material - as opposed to literary - evidence of its use as a
major porf is available only for the last 1200 years approxi_mfatély. Sri Lanka had a séa-g’oing
capability, though its fleet 'may ha{re'been considerably smaller than that of India and Arabia.
Many ships from both eas”t and west of.thc island called hcré and maritime ar.chaeolo.gy has
found artifacts from '_many'. ;:Ouhtrics in this Bay. Among them :are a Southern Slohg Chinese
Celadon Bowl -dateablé to the 15® century; a unique tri-lingual inscripﬁon, indited in China,
with text in Chines'e;"Tamil and Persian_.(in Arabic characters) left behind by the Chinese
Admiral Zheng He; én_d_ an Arab-Indian stone anchor of about 1000kgs with a likely C,,

chronological horizon of very early 14" century.

3.8.2 Underwater Archaeological Sites

" The entire of Galle Bay has been Sysﬁcmaticaliy surveyed, archaeologically, since 1992, using
side-scan sonar, DGPS ahd_ magnetometer, as the eXpansion of the port wasforeseen-(Greeri &
Devendra: 1992,1993).. In 1996-97 the 'MiﬁiStfy of Cultural Affaits initiated a detailed study to
_bg'used-a's'.a contfoi for the first J I'CAI plan for expan_sion. Even after this was completed there
is on-going exploration conduéted seasonally. The current status of the ongdir_ig’ maritime
arch'aeologicél work in the bay (Grec'n, Devendra & Parthesius: 1998) has been taken into
-account, and is .inv_.e_,n't.ori'cd and eva‘l.uat_ed below. The area surveyed, showing the artifacts
_ 'fou_rid in'd:iffercnt sites aré shown in Figure'3._l7. Areas / Sites identified .(25 in number,

alphabetically numbered) as positively important are indicated in the Table 3.28.
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Table 3.28

Details of the historical sites found within the Galle Harbour & Bay

. Date i
Name Type Latdec’ | Longdec’ | Material Found General area glii:‘t;n%(}lﬁlod)
Laree iron N central
Site A rgk 6.034394 | 80.223295 I 1992 | harbour near 9
. wree marine terrace
Site B | TIron wreck | 6.0226314 | 80.226856 I 1992 | Central ?
_ “harbour.
Cas Kadda Rock
Site C | Iron wreck 6.0147541 | .80.222056 I 1992 _out'er harbor 1
' : W breakwater o
Site D - | Iron wreck | 6.0346714 | 80.226675 I 1992 Fisheries i
: : ' harbour
| Wooden . o _ N central
Site B | ' 00%€ 6.035877 | 80.223611 W 1992 | harbour E of 8
: wreck : Gl b :
site A
vOC - | | Pishers
Site F | Hercules 6.030260 | 80.232545 W 1992 _ 6
e : | harbour
site .
Closenburg
e £ s
Site G i 6.023977 | B80.239845 W 1992 .- | harbour near 4
ballast - ; 1ALDOUL T _
: harbour inn
mound -
: _ Near Black
Site H | TWoiron | ¢ 600034 | 8021924 S 1993 | Fort off 1
cannon | Harbour -
Masters Jetty
{ron wreck _
Site1 | Tepertedbut | o0y 0000 | 80236845 | 1 1993 | East harbour NIL
not located _
in 1992 '
Large area : i .
SiteJ | of ceramic | 6.0308771 |. 80.221335 S 1993 | S Diyamba 10
: Lihini
shards : A :
Site K| LABEION | g 0313003 | 80221143 1 | 1993 |SDiyamba 5
| wreck : Lihini ST
| voc o _ o : - | N central o
Site L | Avondster 6.03465 | 80.221183 \' A 1993 | harbour W of 10
site o ' : site A .
Site M | Iron'anchor | 6.031644 | 80.223415 A 1996 | Central 1
_ _ - harbour _
Site N | Iron anchor | 6.027810 | 80226845 | A | 1996 | Cemtral 1
. B o Harbour CT
Site O | ronwreck | 6.018180 | 80.228233 1 1996 | South Central 1
harbour _
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-Stone
anchor site .
Site P | centreon | 6.030683 | 80.22080 1996 | SEDiyamba 10
Lihini
large stone
anchor
_ Sof$
Site Q@ | Wreckage | 6.029862 | 80.227383 1996 | Fisheries 4
harbour
breakwater
Site R | Iron anchor | 6.030060 | 80222028 1996 | SE Diyamba 4
Lihini
Site S | Wreckage | 6.022794 | 80.227761 1996 | Central 1
harbour
Site T | Iron anchor | 6.030566 | ~80.22083 1996 | S Diyamba 4
_ Lihini
Iron anchor E of Aurora
Site U | and 6.025316 | 80222500 1996 : 7
Bastion
wreckage
Site V. | Wreckage | 6.025716 | 80.223000 1996 | EAurora 7
_ . : . - | Bastion
Site W | lron wreck | 6.019366 | 80.237933 1997 -‘é‘;jfe‘i“g Point 4
: Target. Off
Site X | possible 6.029650 | 80.237933 . 1997 | Gommoliya ?
' wreck ' Rks
Site Y | Iron wreck | 6.0264167 | 80.24053 ~ 1997 | Gravet Point 2

(NOTE: The locations are given in decimal degrees ﬁsing‘the WGS84 datum. This datum was use.d since
" the Admiralty chart of Galle Harbour has a Ceylon 1933 datum (Kandawela datum - Everest) and not

common to GPS systems, thus it is not possible to plot GPS co-ordinates directly onto the chart. To locate a

WGS84 datum GPS position on the Ceylon 1933 daturn chart, the position must be translated 238 m ENE

83.5 ¢ Alternatively, in decimal degrees, to convert a Ceylon 1933 co-ordinale to WGS 84 the point has to
be moved 0.002128 ¢ E and -0.00022_7 °N.)

The 1mponance of cach site, in relation to the proposed deveiopment (“Rating No. ”) is

-mdlcated ona scalc of 10 to bc read as follows

1-3
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79

10

Sites that are not expected to cause hindrance to the construction work. Any

" moveable artifacts, if found, will have to be retrieved/relocated.

Sites that will have to be re- surveyed and artifacts retrieved to clear the area-

for construction work. This is mandatory.

‘Sites that will have to be p_rotectcc_l using suitable f‘ni_tigation measures

Sites where any intervention cannot, under any circumstances, be permitted.



However, it must not be assumed that the ratings given are definitive asscssments of the

historical or archacological significance of each site as exploration is on going.

Sites rated 1.3 on the scale

Site C (rated 1): A large iron wrecks, possibly “SS Rangoon” which sank at anchor It has
been looted by divers over the years and no objects removable are to be found. No exploration

currently contemplated.

Site D (rated 1): Site inspected and photographed but not yet identified. A large iron vessel

approximately 40m long and badly broken up. No exploration currently contemplated.

Site H (rated 1): Two iron éannon, located close to inshorc.

Sites M & N (rated 1): Tron anchors of some archacologicél valﬁe.'

Site 0 (rated 1): - An iron wreck, approx. 30m long and 10m wide, possmly the “SS Agra
Extensively worked over by looters and structural remains of little archacologlcal 1nterest

Lies at 13.8 m depth, amid considerable turbulence. No cxploratlon currently contemplated.

Site S (rated 1): Iron wreck at 12m depth with concretions over an area of 5-sq.m. Not |

studied in detail.

Site Y (rated 2): Highly degraded iron wreck in shallow water, not yet investigated. No

exploration currently cOntempl.ated.

Site R & T (rated 4): Large iron anchors, at old anchorage site. The site 1tself and its

potential are greater than the anchors themselves, as it is part of the late medlcval harbour

Site B (rated 4): In 1992 was a modemn iron shipwreck, east of the channel. Probablj cleared

by SLPA as a navigational hazard. If clearcd, it can be removed from inventory.

Site W (rated 4): Iron wrécks, pr'obabl'y that of the “Effdrt”,. discovered by magnetometer

survey and not yet fully investigated.



Site Q (rated 4): Iron wreckage, including some chain, pipes and large rings. Approximately
at 12m depth.

Site G (rated 4): Wooden wreck, of a Dutch East Indiaman, which has much historical value,
though the remains are not extensive. Given a low rating purely because it was previously
decided to sacrifice this site in the interests of development, when the first JICA plan called

for a construction on this site,

Site K (rated 5): Iron wreck, possibly the “Marion”, not investigated: useful for further study

of iron wrecks in Galle Bay.

Site F (rated 6): A vefy historically important site, damaged in the process of building the
existing breakwater in the 1960s. Much archival research has been done and a fascinating
pictur¢ of the sinking ..of' the VOC ship “Hercules” has e;nerged. Ship’s bell and sounding
~ leads have been recovered, but at least 30 cannon have been located but not yet Tetrieved.
| Extremely turbulent wéte'rs bcldw’ sﬁfface, making scuba investigation difficult and possible
- under certain sca conditions Onl_y. The sahdy bottom was therefore not investigated by
magnetometer. In addition to this, since a large number of sailors died in the sinking, this was

named “Hercules Kirkbpf”: this means a Churchyard or Graveyard.

Sites U & V (rated 7): These are accretion sites, where maiiy loose artifacts are found in good
condition. They border the western limit of the chanmel and some very historically valuable
material has been found here. Extensively looted in the past but under control now with naval

restriction of diving in place.

Site E (rated 8) Remna.nts of the bottom part of a wooden Shlp, dateable to mid-19" century
Has grcat potcntlal for trammg if left in situ as it has the ncccssary components of a wooden
ship to teach maritime archaeology students the structure of such ships. Some artifacts were

noted but may have been removed since 1992,

Site A ('rated 9): The site of a large iron wreck, valuable as it is an accretion site for a wide
variety of artifacts conveycd here by currents. So far, artlfacts rangmg from 15" century
.Chmcsc bowls to 19‘h century clay pipes have been discovered in large quantities. The site
_needs to be extensively and C(mtlnuously explored as it is an important indicator of the
archaeoibgical di\?crsity of Galle Bay. _
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Site J (rated 10): Another accretion site, with many ceramic shards, situated in the historic
anchorages area. Important for the finding of a religious statue; others may be still there. Site

full of promise and has to be kept inviolate, as in the case of all other sites in the anchorage

arca,

Site L (rated 10): The most important singlc site. The remains of a Dutch ship identified and
studied in depth achivally, which will have to be preserved underwater for many years for
scasonzl cxplo‘ratidn to carry on. lIts good condition is due to have been silted over for
centuries but with the building of the Marine drive and Fisheries harbour, it began to emerge
from its anaerobic environment and to deteriorate. Rate of deterioration has been monitored.
The Water is also fouled by sewers emptying into the Bay. Another factor is the turbulence

created by movement of ships in the channel, since this lies just northwards of it.

Site P (rated 10): ' The site where there is a collection of Arabic and Mediterranean type stone
anchors aﬁd; th'erefofe, both the oldest site in the harbour and the site of the original Galle

harbour,

3.9 Social and Economic Parameters of the Project Area
3.9.1 Background

The project area was identified as the area in which the sociceconomic acitivities_ will be .
influenced by proposed harbéur de\}clo‘pment activities. Gu-idclin.es for _‘M_ethods of Baseline
Survey, Prediction, Evaluation, and Monitoring of the Port/Ha.'rborl Environment’ by JICA;
indicate that the range of investigation for changes in the surroun.di'ng flow regime due to _t'he
construction of port activities should be ‘10 to 20 km of the upstream/downstream from the
point of port facilities’. Since activities such as fisheries, bathing, diving, etc. are likely to be
heavily influenced by changes in the .ﬂow:regime, the_: prdject_arf;a was_idéﬁtificd as Ithe__ coastal

area 10 km South of Galle Harbour (from Thalpe) to 10 km West of it (Gintota).

The project area was grouped into four zones for the sake of data collection and analysis. The

relevant zones and the respective Grama Niladhari Divisions are gchn in Table 3.29.
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Table 3.29  Zones in the project area and the respective Grama Niladhari Divisions

Zone Grama Niladhari Division

‘ Katugoda, Devata, Devathura, Mapalle, Pettigalawatte,
Zone 1 (Bay Area) _ Weliwatte, Chinagarden, Fort

Bonavista, Yaddehimulla, Unawatuna (West), Unawatuna
Zone 2
(East), and Unawatuna.

Dalawella, Talpe (South), Talpe (East), Heenatigala (South},

Zone 3 Weilathota, Kahawennagama, Morampitigoda
Kaluwella, Mahamodera, Dadella (East), Siyambalagahawatte,

Zone 4 Walawatta, Dadella (West), Gintota (West), Gintota (East),
_ Welipitimodera

3.9.2 Socio-economic characteristics of the population in the project area

‘Information on socio-economic ch_aracteri'stics of the population in the project area were
- obtained from Divisional _Secretariats of Habaraduwa and Kadawath Sathara. Poulation
characteristics are presented by Grama Niladhari (G_N) Division, which represent those GN

divisions extending up to the coastal belt from Talpe to Gintota.

3.9.2.1 Total Population and families

Total population in all relevant GN.D.ivisiOns in the area is 53,317. Population density appears
to be.high along the coastal belt than in the hinterland (see Table 3.30). Total number of
- families is 9,190, indicating an average family size of 5.8, ‘Number of houses appear to bc.lcss
" than the total number of families, but information on this parameter is not available for Zone 1
‘and Zone 4. Of all zones under study, the.h’ighest population is rcported for Zone 1, which

. includes the coastal area from Fort to Katugoda; a highly urbanised area.




Table 3.30 Pobﬂlation, number of familics and number of houses in Grama Niladhari

Divisions of the project arca

Zong gir‘?;:i::nl\{iladhari Populafion No. of Families | No. of Houses
Katugoda 4833 543
Devata 2661 225
Devathura 1042 249
Magalle 2365 610
Zone 1 n.a.
Pettigatawaththa 2195 439
Weliwaththa 2914 497
China garden 2387 341
Fort _ 2800 381
Sub TOTAL 21197 3285 na.
Bonavista 1083 234 234
Yaddehimulla 830 189 166
Zone 2 Unawatuna (West) 655 166 158
Unawatupa (East) 1721 372 358
Unawatina (Central) 1194 151 144
Sub TOTAL 5483 1112 1060
Dalawella 748 174 170
Talpe (south) 832 213 198
Talpe (East) 1035 243 228
Zone3 | Heenatigala (South) 915 214 198
Wellathota 1313 234 214
Kahavannagama 1268 319 254
‘Morampitigoda 1113 269 274
-| Sub Total 74 1666 1536
Kaluwella 3720 415
Mahamodera 2582 321
Dadalla (East) 784 144
Siyambala-gahawaththa 2948 488
Zone 4 | Walaw-waththa 1835 357 na,
Dadalla (West) 1405 . 305
Ginthota (West) 1770 298
Ginthota (East) 2016 - 351
Welipitimodera 2353 448
Sub TOTAL 19413 3127 n.a.
All Zones | Grand Total 53317 9190 -

n.a. = Not available




3.9.2.2 Education

Educational achievements of the population in the project area are presented in Tables 3.31,
3.32 & 3.33. For Zones 1 & 4, breakdown of information by GN division was not available.
There appears to be no significant difference in educational standards between males and
females. Educational standa:rds of the population in in Unawatuna (West) in Zone 2 and Talpe
(East) and Heenatigala (South) are higher than the populations in other GN divisions in these
zones. Available information indicates that the population in Kadawath Sathara DS Division
has achicvﬁd highest educational standards thah the rest of the population in the project area,
‘This may be attributed to the presence of national scﬁbo}s and also to the highly urban nature
of the Kadawath Sathara DS division compéred to other administrative divisions in the project
area.

In all areas in general, the majority of the population has studied up to Grade 5 - Grade 11.

Table 331  Educational achievements of the poiaula_tion in Zone 2 - 1999

Grama Niladhari Division

Levels of " Bonavista | Yaddehimulla | Unawatuna | Unawatuna | Unawatuna
Education _ ' (West) . -(East) (Central)

| "M | F | M| F |M|F{M|F | M|F
No Education 97 1 . 81 72 99 18 23 291 221 33 50
Up to Grade 5 107 | 131 99} 87| 78| 10| 27| 35| 237| 205

From Grade 5 to 8 168 143 126 107 501 70 481 42| 112 91
From Grade § to 11 64 91 43 81 701 50| 131 132| 100 82
G.C.E.(O.L) passed 87 69 66 57! 60| 65§ 192 251 66 96
G.CE.(A.L) passed 18 22 19 14 231 351 168] 181 7 16

Graduates 2 -l 7 3 6 7 28 15 2 5
Other oy o2 - b o] 28] 192] 19 43

Total = 544 | - 539 | @ 432 398 | 305 | 350 | 831 870 | 596 598

- Notes: M : Male
' F chale_ .
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Table 3.32 Educational achievements of the population in Zone 3- 1999

Grama Niladhari Division
Levels of Dalawella Talpe Talpe Heenatigala | Wellathot | Kahawen | Morampi
Education _ {South) (East) {South) a - pa-gama ti-goda
_ M F M ¥ M F M ¥ M| F M ¥ M| F
No Education 13} 11| 80| 28] 17| 13| 62 521114 1 304 | 91| 93| 49| 38
Up to Grade 5 11110116152 129 791 34 321204 | 106 | 124 [ 170| 90| 96
From Grade 5to8 | 1211106 | 11§ 104 | 120 | 140 { 56 61{ 90| 80 182 175 | 140 | 151
From Grade 8to 11 | 100 | 80| 481 57 168|175 | 118 137] 22| 31| 159|164 | 79| 85
G.CE(O.L)passed | 42| 25| 74|105] 60| 75| 145} 152| 26| 30| 22! 25| 99111
G.CE(AL)passed | 15| 8| 26| 21| 20| 24| 32| 24| -| .| 14| 16| 34| 43
Graduates 31 3| 6| 4| 5| 3| 2] 4| -| -| 2| s| s} 7
Other - - -l -] 3 4 2| 2| -] <] 14| 127 4] 45
Total 405 | 343 | 361 | 471 | 522 | 513 | 451 464 | 446'| 351 | 618 | 650 | 537 | 576
Table 3.33 Educational achievements of the population in Zones | & 4 (Entire Divisional

Secretariat of “Kadawath Sathara”) — 1998

Levels of Education

No.of persons
No-Education 4147
| Up to Grade 5 l2714_0
From Grade 6 to 10 36470
G.CE.(O.L) passed 17246
G.C.E(A.L) passed 7633
Graduates 1414
Post graduate degrees 188

3.9.2.3 Employment Pattern

Pattern of employment of the'bOpulation in the project area is év’a'ilable by'GN division for
Zones 2 and 3 (Tables 3.34 & 3.35), while that for Zones 1 & 4 is available only for the entire
DS division of Kadawath Sathara (Table 3. 36) '

In all zones, private sector dominates as the major employér. A large percentage of the
population in GN divisions of Bonavista, Yaddehimulla (both in Zones 2), Dalawella and
Wellatota appear to be self employed. Fishéries and tourism may be the two major typcé of self
employment activities in these areas. The highest proportion of Government and__semif
government emﬁloyees are found in the GN divisions of Unawatuna (West and East), in Zone 2,
and in Talpe_(Sohth), Heenatigala (South) and Morampitigoda in Zone 3. Fbr lack of

information, such a breakdown can not be presented for Zones 1 & 4.



Table 3.34

Pattern of employment of the population in Zone 2 - 1999

Neo, of families in the Grama Niladhari Division of
Type of U U U
Employment Bopavista | Yaddehimulla nawatuna nawatuna nawatuna
{(West) (Fast) {Central)
Government 22 17 50 62 14
Corporation 16 - 25 112 6
Private sector 42 107 30 29 102
Self-employed 80 205 80 21 76
Table 3.35 Paitern of employment of the population in Zone 2 - 1999
No. of families in the Grama Niladhari Division of
';:‘yp ¢ of Dalawella | Talpe Taipe Heenatigala | Wellathota | Kahawenna | Morampiti-
mployment .
_ (South) (East) (South) -gama goda
“Government 29 16 46 30 10 20 7
Cozporation 11 32 14 10 2 5 - 18
Private sector 50 43 523 42 6 150 67
Self-employed | 162 22 12 10 40 25 29

Table 3.36:  Pattern of employment of the population in the Kadawath Sathara Divisional

'3.9.2.4 Income of the p'opu'lat.ion‘

Secretariat - 1998 .
o . Ne. ]
Emploment " Male Female “Total
Government 2250 1748 3998
Semi-Government © 2687 509 3196
Provincial council 1291 566 1857
Private sector 11452 5192 16644
Total 17680 8015 25695

Information on income of the population is not available for Zones 1 and 4. The monthly

income of the populéﬁon in Zones 2 and 3 are given in Tables 3.37 & 3.38.

In gcnérz_il, the r’nonthly income of the majority of the families in the project area falls between

Rs.1000- 5000. N early a half of ail familics in Unawatuna (both West and East) and Bonavista

GN divisions appear to receive monthly incomes above Rs.3000. Families receiving monthly

incomes below 'Rs.ZOOO predominate in DaIaWelia, Talpe (East); Heenatigala (South) and

Kahawennagama.




Table 3.37  Monthiy income of the population in Zone 2

No. of families in the Grama Niladhari Division of
Levels of Monthly Unawatuna | Unawatuna | Unawatuna
Income (Rs) Bonavista Yaddehimulla (West) (Bas) | (Central)
> 5000 68 - 30 12 -
3000 - 5000 81 - 40 145 19
2000 - 3000 49 36 37 109 46
1000 - 2000 28 76 38 91 26
< 1000 8 35 8 15 60
234 147 153 372 151

Table 3.38 Mehthly income of the population in Zone 3

No. of families in the Grama Nitadhari Division of
Levels of '

Inﬁ‘::zh{gs) Dalawella (';zi‘:ﬁ) :;z::; Heg::lt:’gl? la Wellathf)ta Kahawenpaga mg Murain;sitigoéa

> 5000 22 - 10 - - 25 . 9
3000-5000 | 21 - ) 43 P2 - 17 5
2000 - 3000 18 -] 40 3 - 51 23
1000-2000 | 24 135 | 38 | 151 175 68 87

<1000 | 8 | 78 | 112 | -s8 | 59 - 158 80

174 213 243 214 . 234 319 '

3.9.2.5 Fisheries

Fishing is a major activity in the project area providing employment to about 2091 Fishermen.
The total population dependent on fisheries as the major source of income is more than 6000

people. Of the four project zones studied, fishing with crafts are carried out only in Zone 1.

Fishing activities in the project area can be categorized according to the type of craft/gear and
area of operation. Table 3.39 gives the number of crafts in opcratio'n' in the project area by

type of craft and area of operation.



Table 3,39

Fishing crafts and fishing population in the project arca

Total number of
Type of Craft/gear | No. | Area of operation Type of catch active fishermen
_ (approx.)
Beachseine crafts/nets 4 | Near shore (Dewata) | Shore-seine varieties 200
- Near shore '
Traditional Crafts 57 (Dewata and Galle 158
{oruwa) Bay area)
Small mechanised 110 Alagoduwa, Linna, 283
| crafts with outboard 15 km off shore herrings (hurulla), bolla,
~motor etc. '
Large mechanised Skipjack, Yeilow fin, 200 '
crafts with inboard 45 | 40 — 92 km off shore Seer, Parawa, shark,
engines: DAY koppara
BOATS . .
Large mechanised Beyond 92 km off . Skipjack, Yellow fin, 1250
crafts with inboard 955 shore and in Seer, Parawa, shark,
engines: MULTI- international waters koppara
DAY BOATS
‘| Total 471 2091
Omamental fisheries Near shore

About 471 crafts are beached in'thc-proje:ct area but most of them operate in fishing grounds

outside the.harbour. Tt is evident from Tablé 3.39 that Beachseines, traditional crafts and

ornamental fishermen are the users of near shore fish resources in the project area. Some of

the traditional crafts operate inside or very close to the port channel.

3.9.2.6 Anchorage points and movement of crafts

'Fishermen use different locations of the project area to anchor or beach their crafts as shown

in Table 3.40.




Table 3.40  Bcaching poinis of fishing crafts and the concentration of fishing units in the

project area

Ancherage No. of No. of
{Beaching) Type of craft crz;fts fishermen | Residence of fishermen
Point . _ (approx.)
. Small mechanised crafts (17-23 .
Near Hatbour | & fivre glass crafts with OBM) | 230 | Galle, Boosa and
Masters Office 4 48 Rathgama
_ Wallam
g . Pettigalawatte (Galle),
Small mechanised crafts (17-23 8 25 Magalle (Galle) Migrant
Mapalawella — ft fibre glass crafts with OBM) fishermen from Gandara,
aiﬁ‘c{;ﬂé;c:r:ge . Traditional crafts {oru) 15 30 Devinowara (Matara
. Beachseine crafts 3 150 gllls'tlmt) and aiso from
ilaw, :
Boats with inboard engine '
(Muiti-day crafts: 35 — 50 feet in _ _ _

Magalla — lengt h_) ' . 255 | - 1250 | Mainly from Galle,
Fishery . Boats with inboard engine (Day 45 200 Hikkaduwa and
Harbour - boats) _ 20 40 Ambalangoda

Traditional crafts (oru) :
Smail mechanised crafts '(18.5 ft P 8
: fibre glass crafts with OBM) o
Dewata Beach Traditional crafts (orid) 18. 40 Galle
S 1 50
Beachseine crafts

Most of the fishermen who beach their crafts near Harbour Masters Office, 'Mapala_w_el.la .ar.id
in Dewata, are residents of Galle and suburbs, while those who anchor the large mechahised
crafts with inboard engines inside.the Fi_sheries" Harbour at Magalle come from distant areas
likc Hikkaduwa or Ambalangoda. However, once the construction work of the Hikkaduwa

Fisheries Harbour is completed, these fishermen are likely to shift to this harbour.

3.9.2.7 Movements of crafts

Since most of the crafts are anchored inside the bay area they move IIaIOng the. port channel in
making their trips to and from fishing grounds. Any activity in the bay area is likely to
influence the movement of these crafts. None of the crafts appear to take the port channel in

their way to/from fishing grounds.

The time of the day, during which the crafts are operated to reach fishing grounds and to
return with catches, is also importarit_ because of its influence on other port activities. The

movement of crafts, as indicated by fishermen, is given in Table 3.41



Table 3.41  Movement of fishing crafts

Type of craft Time of departure Time of arrival Rouie

2.00 p.m. Fishing is carried out

Traditional crafts Early morning mostly in the bay waters

Small mechanised crafts 3.00 - 4.00 p.m. Midnight ot around Move along bay waters

1.00 a.m. outside the channel
Large mechanised crafts
3.00-4.00 a.m. 7.00 p.m. Move along the channel
(Day Boats)
Large mechanised crafts ) ,
Variable Varjable Move along the channel

(Multi-Day Boats)

3.9.2.8 Fisheries in Zone 2, Zone 3 and Zone 4

The major fishing activities in these zones are Stilt Fishing and Beachseining. While
Beachseining is carried out during September-March, Stilt fishing is carried out usually
throughout the year. Most of these fishermen are also involved in other fishing activities and

also in non-fishing activities and they hafdly fall in the category of full-time fishermen. .

3.9.2.9 Fisheries in ane 2

The major landing centres in Zone 2 are Yaddehimulla and Unawatuna. About 20-25 small
boats and traditional crafts operate from these centers, providing livelihood to about 125 to

150 persons.
Diving and laying nets for lobsters is the most common. fishing techniques employed by

fishermen in this area,

3.9.2.10 Fisheries in Zone 3

Only stilt fishing and beachseining are carried out in Zone 3, both of which are employed in
near-shore waters. Of the above, stilt fishing is the dominant activity providing means of

iiving to about 300-385 pcfsons (see table 3.42).

Table 3.42 - Number of persons engaged in stilt fishing in Zone 3

Village No of fishermen
Dalawella © 40 families (100-125 persons)
Mihiripemia - : 50-60 persons
Talpe 30 families (150-200 persons)




3.9.2.11 Fisheries in Zone 4

Fishing activities in Zone 4 remains very low. Generally, fishermen residing in the Zone
beach their crafts near the Harbour Masters Office, close to Galle Fort. However, few
traditional crafts are beached at Kaluwella, Mahamodera and Gintota (see Table 3.43). Net

laying for lobster in coastal waters is the major fishing technique employed by fishermen

operating these crafts.

Table 3.43  Beaching points and number of crafts in Zone 4.

Village _ No. of crafts*
Kaluwella 2-3
Mahamodera 7-8
Ginthota About 10

* traditional crafts only

3.9.2.12 Ornamental Fisheries

Omamental fisheries activitics are carried out throughout the year. All ormamental fi_'sh
resources are concentrated within the near-shore area, 3-4 miles from the coast. Occasionally,
the fishermen dive quite deep in search of fish resources (100-150 ft). The number of fish
species caﬁght.in the area is about 100. The price obtained for fish vaﬁeé 'fror_n Rs. 2.00 to
about Rs. 150.00. Omamental fisheries is found in all Zones in the project area; zone 3

reporting the highest number of persons engaged in it {see table 3.44).



Table 3.44

Fishermen engaged in ornamental fisheries and fishing locations in the project

area:
Zone Village / Location No of persons
Fort (In Mahamodera and Fort area, this is carried out by
Zone 1 Magalle fishermen of kaluwella, Mahamoera, Dadalla and Walawattha
villages, belonging to zone 4. Ornamental fisheries is mostly
Deveta a part-time activity).
No ornamental fisheries exist at Dewata.
Yaddehimulla & Unawatuna | 20-30 families
Zone 2
Ganahena 25-30 families
Zone 3 Dalawella 10-15 persons
Season: Mihiripenna 50-60 persons
(January t0 | ra1pe 25 families
March) :
Katuwella About 10 persons*
Zone 4 Mahamodara About 10 persons*
' Dadalla/Walawattha ' 5-7 families*
Ginthota -

* mainly engaged in fishing for Lobster

3.9.2.13 Tourism

The project area is reckoned to be one of the most popular areas for tourism. The Unawatuna

" beach is considered to be one of the most beautiful beaches in Sri Lanka due to the presence of

the Buonawista coral reef, providing the tourists with rich coral resources and a safc and

shallow area for bathing. Moreover, tourists are also involved in various water sports in the

vicinity of the Unawatuna beach. An array of tourist hotels, guest houses and motels are

present 'alcin_g.thc_ coasial belt from Rumassala to 'I-‘hﬁlpc; in Zones 2 and 3. The number of

tourist hotels and guesthouses in the project are provided in Table 3.45 below.

Table 3.‘45

The number of Tourist Hotels in the project area.

. Zomel

Zone2 . - Zone3. "~ Zone4d

Rooms | Rooms | Rooms | Rooms

Rooms | Roems | Rooms Roeoms | Rooms | Rooms | Rooms | Rooms

<5 510 | »>10 <5 5.0 | >10 <5 510 -] - > 10 <5 50 | >10
Sea 5 3 . 3 4 1 1 6 - - 1
side : _ '
Land - . - 1 2 1 ) 1 ; - ]
side




Most of the tourist hotels are concentrated in Zones 2 and 3. However, a large number of

tourists stay in small guesthouses in Zones 2 and 3, many of which are not registered. The

total number of hotels and guest houses in Zone 2 and 3 are given in Tables 3.46 and 3.47.

Table 3.46  Tourist hotels and guest houses in Zone 2 of the project area
Ne. of. hotels/guest houses in Graha Niladhari Division of
Location No. No. of employee

Bonvisa - -
Yaddehi-mulla 14 62
Unawatuna {West) 1 8
Unawatuna (East 1 9
Unwatuna (Central 12 62

Table 3.47 Tourist hotels and guest houses in Zone 3 of the project area
No. of hotels/guest houses in Graha Niladhari Division of
Location No. * No. of employee

Dalawella 6 .37

Talpe (South) 4 26

Talpe (East) 1 70

Heenatigala (South) 4 18

Wellathota - -

Laj aﬁcnna-gama - -

Morampiti-goda - -

The annual number of visitors to hotels in the project area is presented in Table 3.48.

does not include numbers of visitors to guesthouses, which may be considerable.

Table 3.48  Annual number of visitors to all hotels in the project arca

Annual number of visitors No. of Hotels
(range) Zonel | Zome2 | Zone3 | Zoned

<1000 5 3 3 -

© 1000 — 3000 1 1 4 -
3000 - 5000 2 1 2 -
5000 — 10000 ; 1 . 1

10000 ~ 15000 . - - -
> 15000 - 1 - -

This



As indicated in Table 3.48, only two hotels receive more than 5,000 guests per year. Using
information provided in Table 3.48, the average annual number of visitors to all hotels in
Zones 2 and 3 was estimated as 32,000 (for Zone 2) and 20,000 (for Zone 3), with a total of
52,000 visitors per year.

While the tourist visitors engaged in various activities during their stay, all such activities in
coastal waters consist of bathing, surfing, scuba diving and snockling. Table 3.49 gives the

extent of engagement of tourists in such activities.

Table 3.49 Extent of use of coastal watersb y touﬁsts
Activity Percentage of tourisis
Zone 1 Zone 2 Zone 3 Zone 4
Sun & Sea {Guests use Unawaiuna 95 48 100
Scuba Diving beach)* 15 5 ;
Snockling L 16 32 -
Surfing N : ' _ - o2 -
3.9.2.14 Cargo handling

Gailc-port remained mainly as a'p.tirt with only cxpecfs until about 1965. ‘The major cargo
handléd inclﬁded tea, rubber énd coconut, the ﬁdlur’nc of which wés as twice as that of cargo
brought in. After the year 1970, tea and coconut products were not exported from Galle and
then subsequently, after 19_.8.1 the port ceased to éxport rubber as well. Today, Galle port is
predc')min'antly operating as a one with only imports. The main cargo volumes handled by the
port from 1990 to 1991 are given in Tables 3.50 & 3.51. '



Table 3.50

Cargo Discharged at the Galle Harbour - 1990-1999 (in Metric Tons)

Year Iron Machinery Rice General I'resh Fish Total
1990 750 750
1991 o
1992 -
1993 -
1994 189 6,544 6,733
1995 1,698 1,698
1996 1,615 1,615
1997 495 495
1998 - 06 06
1999 940 940

White flour, Clinker and cement (both bag and bulk) are the major typ_es_'of cargo discharged
at the port, amounting to an annual volume of 413,796 m.t., which accounts for (in 1_999) 94%
of the total cargo volume discharged. Cargo loaded frorﬁ the port amounts to only 940 m.t. (in
1999). |

. Tonnage of cargo unloaded at the port showed a decline from '1994' to 1997, but has taken a
new turn from 1998, reaching the highest volume of cargo ever handled by the port, in the year
1999, | | | .

The same trend was evident in respect of the number of vessels calling at Galle port; 'The total
number of vessels arriving in 1990 was 81, reaching a peak: of 170 vessels in the year 1994,
The vessel number has then declined until 1997. The years 1998 and 1999 mark a revival of

port activities, resulting in an increase in the number of vessels and the volume of cafgo
handled.(Figure 3.18) |



Cargo Discharged at the Galle Harbour ~ 1990-1999 (in Metric Tons)

Table 3.52
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Figure 3.18: Total Tonnage of Cargo Discharged and the number of vessels amriving at Galle
Harbour 1990-1999

' 3.9.2.15 Boat services maintained for ships berthed outside the harbour

Two companies are involved in operating boat serVices_fOr vessels .anchof_cd outside harbour.
One company, the Windsor Pvt. Ltd. has one boat, which provides about 2-5 services per week.
The other company is Jack Shipping, which too pfovides about 2-5 services per week. The

charges per service are US $ 1,250 pe_r service.

Due to the small number of boats prov1d1ng various services to vessels and, the extremely low
number of service trips made to the sea, ‘the movement of these boats hardly interfere with

other harbour activities and the movement of cargo vessels and fishing crafts.

3.9.2.16 Anchorage of Yachts in Galle Harbour

Galle harbour has been a famous Stop over for large numbers of yéChtsmen from all 6Ver the
world. At present anchorage facilities are provided to yachts bctween the right breakwater and
the old port located in front of thc fort. Conical buoys have been installed by the SLPA and the -
yachts use a ‘two-point moormg method (usmg both an anchor and a buoy) when bcrthlng
The average stay of a yacht is around about 30 days, which is hlghly variable. A charge of
$ 100.00/yacht per month is charged by the SLPA from yacht owners. '

Table 3.53 provides information on yacht arrivals and their country: of origin for the years
1991-1999.



Table 3.53 Arrival of Yachts at Galle Harbour 1991-1999

Country of Origin 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
Australia 17 24 23 18 29 20 25 22 22
Austria 1 ' 1 1
Belgium 2 1 2 3
Canada 4 3 6 6 6 9 10 7 5
Denmark 2 4 2 2 2 1
Finland 1 1 3 1 1 1 1
France 7 12 13 18 11 13 17 5 12
Germany _ 10 8 7 8 10 12 9 3 9
Gibralta ' 1
Greece 1 ' : 1
Hong Kong - 1 1 1 2 2 1 1
Ireland 1 1 1 1
Italy o1 2 1 4 2
Japan 3 1 1 1 1
Mexico 1
Netherlands 5 4 6 6 9 1 1
New Zealand 5 4 6 9 7 2 10
Norway 1 3 _ 2 4 3
Singapore _ 1 C
South/Africa/Africa | 1 4 5 1 3 | 1
Spain . g 2 1 1 2 2 4 1
Sweden 2 | 6 3 4 6 | 2 2 1
Switzerland 3 2 | 1 3 7 1
United Kingdom 12 | 19 36 | 24 26 25 63 18 39
United States : 23 1 14 24 33 |- 32 25 32 20 40
Other : 5 | 6 7 5 4 6 | 5 4
Total 106 | 108 | 137 | 136 | 155 | 150 | 189 | 103 | 155

The average number of yachts using 'berth'ing facilities in a given year is around 138. The
‘majority of yachts originate from countries such as the United States, United Kingdom,
Australia an'd_' Germany; the two former accounting for 1/3 of all yachts using berthing

facilities at Galle harbour.

' A:'éloser 10_61( at the pattern of ﬁrrival of yachts given in Table 3.53 shows that, approximately
70% of all yachts arrive during the months of J_anu'ary an February; January being the month
bring in the largest nu'lﬁber of 'yﬁchts into'thc' port.. Assuming that the average stay of a yacht
is about a month, the most important. period for yacht anchorage appear {0 be the months of
January, February and March (Table 3.54). |
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Table 3.54

Pattern of arrival of yachts over and year (Information for 1991-1999)

Year | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
1991 | 26 | 18 | 5 6 1 3 1.1 1 6 | 11 | 12| 8
1992 | 30 | 22 | 5 4 1 1 3 2 7 | 2| 8| 7
1993 | 57 | 26 | 9 2 1 1 0 3 |11y 8 [ 9
1994 | 45 | 31 | 9 5 3 0 4 | 3 5 110 | 15| 8
1995 | 75 | 33 5 5 0 300 2| 7 13 7 5
906 |68 {20 | 2 7] s |25 |2{u]|se/|s| s
o7 w0138 | | 3 3| 21215 ] a6 ]| 2|2
1908 |48 |20 | 10 | 6 | 0 { 1 | o | 1| 2|3 |3]09
1999 | 65 |45 | 9 | 5 | 5 | 0 | 1 30716 |5 | 4

3.9.2.17 Strilctures outside harbour

These are considered to be structures that are mainly located along the coastline bordering ,the_'

bay waters- from Gailc Fort to Devata. Stfuct_urés alohg the coastline included those found on’

cither side of the Galle-Matara road. Almost all these structures are of permanent nature,

while a few semi-permanent and tempofary dwelling places were also found (see table 3.55);

Table 3.55  Type of constructions in Zone 1 of the project area

Location _ Type of ¢0nstmction _
Permanent Semipermanent ' Tem'porary
Fort 297 - : -
Galle Town _ 13 - - .
Devata to Magalle Land side | Sea side Land side . | Sea side | Land side Sea side
102 100 10 11 - 21 - 28

Information on the number and type of structures for Zone 1 and Zone 2 are given in Tables

3.56 & 3.8.57.




Table 3.56  ‘Type and Number of structures in Galle Fort of Zone 1 in the project area

Type Number

Houses 297
Religious places 5
Banks 4
Hotels 1
Guest houses 4
Educational Institutes 6
Museums 3
Communication centers 4
Groceries 46
Snack bars 3
Government institutes 3
Salons 5
Printing firms 2
Dispensaries 1
- Video centers 1
~Laundries 1
Foot-ware Shops _ 1
ercle work shopls_ 2
Jeweler shops | 4
Office rooms (Lawyers) 24

Since Galle Fort is archeologically and historically important and has been declared as a
. protected zone structures in this area are unlikely to be affected by any expansion in the port
arca. However, they are likely to affected by dust and noise generated by construction work in

the harbour area.
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Table 3.57  Number of structures in Galle Town area of Zone 1 in the project area

Type of Structure Number
Grocery shops 199
Book shops 16
Textile/Laundry shops 86
Foot wear shops 28
Communication centres 12
Restavrants 1
Hotel & Bakery 8
Hotels 1
Record Bars/Video centres 6
Electronic shops 22
Jewellery shops 2
Pharmacies 9
Watch répair shops 6

The largest number of stfucturcs are found in the Galle town area (table 3.58). Most of these

structures are of permanent nature.

‘Table 3,58  Type and Number of structures from Magalle to Devata of Zone 1 in the project
area '

Type of structure Sea side .Land side

Shops

Hardware

Vegetables

Fish

Textile

Retail shops

Furniture

Cool spots/Hotels
Pharmacies

Electrical items

| Garages/Workshops
Saloons/Beauty parlors
Communication centers
Timber mills
Restaurants

Tailor shops

Religious places

Other

House ' : 134 133

Government institutes 5
Schools .- 3

U = s MNQMME-.;'Ag#O\_

= NI N R e = i R B e

D

Structures in Zones 2, 3 and 4 are unlikely tb be affected either by any expansion of the

harbour area or by noise and dust generated by construction activities in the harbour.
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3.10 Built Environment
3.10.1 Background

One of the significant impacts of the proposed port development will be on the built-
environment of the project area. The built-environment will be significantly changed,
‘modified or altered to accommodate the proposed development. This part of the report deals

mainly with the key features of the existing built environment of the project area.

The built—environment is divided into two regions for the study purposes. They are:
(i)  The hinterland and
(ii)  Existing Port area

The existing port area is well defined and the available facilities and infrastructure within that
-area are studied. It is important to assess the impact of the proposed development on the
existing port and the way in which the new development could be integrated with the existing

port.

: 'It is not p0551ble to determme the extent of the hmteriand without details on the proposed
development However the proposed development will cenamly have an 1rnpact on the built-
env1ronment of the hmterland Espec1a]ly, the mfrastmcture facilities should have the carrymg
capacity to accommo_dat_e the new development both at construction and operational stages.
As such, the repoft will look at initially, the existing land use patterns and the infrastructure

facilities in the immediate vicinity of the port. Galle City, the Galle Municipal Council (GMC)

area and the immediate periphery are taken into consideration in this study.

'3.10.2 The Hinterland
3.10.2.1 Introduction

The Southérn Pfovince has been divided into 3 adrﬁinistrative districts, nainely Galle, Matara
& Hambantota. GalIe; the capital city of Southern Province is the only muﬁicipal council in -
the province. Galle has been categorized as a first order city in the structore plan prepared by
the UDA. Gaile is fuﬁctioning as an administ_rative' and service center of the Southem Province.

The population of Galle district in 1991 was 946,000 and that of GMC was 95,394,



3.10.2.2 Natural Features

As the topography of the Galle City is connected, there is a hillock towards the northemn Side
from the sea that divides the city into two, The height of the hillock vaties from about 60160
ft. In addition, Karapitiya, Labuduwa, Ma-itipe, Malidduwa areas are of hilly ﬁature and
scattered around Galle. The Rumassala is another hill towards the southem end of the city

which is very closer to the sea.

Towards the center of the city, the Galle Fort, designated as a world heritage site, is located
covering an area of 90 acres. One of the major rivers of the south, Gin Ganga flows into the
sea near the City. A canal called Dick Ela that flows into the sea near the cement factory

forms a natufal'boundary of the city to the south.

3.10.2.3 Land Use

Galle is centrally lbcated and functions as a service center, especially providing commercial,
educational and health services to the Southern Province. It is now dcveldped so that the
administrative functions are Jocated there. In addition, its location has given it another unique
feature as a 'tr'ans'pbnation fiub of the South. It functions as an integrated center of rail, road

‘and maritime transportation too.

The resident population of the G_‘MC at present exceeds 100,000 and another 75,000-people
travel to the city from peripheral areas to fulfil their daily needs. The land use survey of the
GMC carried out in Table 3.59



Table 3.59  Land use pattern of the GMC Auea as at July 1999

Land Use Area (Hectares) Percenfage
Residential 976.19 56.02
Public _ 70.61 4.05
Comimercial 39.51 2;27
Industrial | 2235 1.28
Tourism | | 518 0.30 .
Religious : 28.98 | 1.66
Transportation & Roads C29217 16.78
Cemetery '.' | 599 0.34
Water Bodles _ ' | 36,60 210 |
Playgrounds and open spaces ' 19.43 | 1.11
Bare Land | 17036 : 9.78

| Marshy Land T 3660 | 2.10
Agioutwre | ) *33.53_ Y
Total o 174250 | 100.0

~ About 56:.'02% of the land in GMC is used for residential purposes, and the housing amounts
to about 15,250 units. Out of those housing units, 92% has electricity, 88% has piped water
supply, and 49% telephone facilities.

Even though Galle is a commercial hub, commercial activities are mainly concentrated in the
| city center with a land use of only 4%. This is mainly because of the smaller sizes of
commercial cstablishménto and restrictions imposed by street lines and other planning controls

which inhibits new development.

Anothef 'important feature of the Iénd use pattern of GMC is the relative insignificance of the
industrial land. Industries consume about 1.2% of the total land. The land use map of the
GMC is gwen in Flgure 3.19. As 'such, the city is trying to develop its industrial base and
three major industrial zones have been dcs:gnatcd for this purpose The proposed zomng plan

of the Galle City is g;von in Flgure 3.20.



3.10.2.4 Water Supply

Piped systems for water supply have been introduced in major population centers over the last
few decades in Sri Lanka. The port and the hinterland, specially the GMC and the peripheral

arcas are connected to public water supply. Unreliable and insufficient supplies are the

common water problems.

The principal national body responsible for overall strategy and coordination as well as for
designing and instaliation of water schemes is the National Water Supply and Drainage.Board
(NWSDB). However, the Irrigation Departménl of the Ministry of Land and Irrigation, the
Mahaweli Authority along with NWSDB have interests in sourcing, distribution and use of
water. With the recent dévélopment_s in the Government’s objectives in the field of
environmental infrastructure, NWSDB has realized the need for a revised corporate plan
:(1999 -2005) to face the future challenges and fulfill the Government’s pnormes The

involvement of private sector participation has also been considered for specific areas of

capital 1nvestmcnt.

NWSDB supplles water to the hinterland from Wakwclla treatment -plant from Gm Gcmga
with its maximum capacnty of 2 million per day. The water is presently distribitted under the
management of GMC to the municipal areas. At Present, the plant is mcapable of supplying
water for 24 hours to all the consumers. The hinterland has 15,000 connections and 14,000 m*
of water is supplied per day. Water is available for only 16 hours at low pressure. It does not
reach the port due to this pressure deficiency. As a remedial measure, the authonues have
divided the city into 2 zones and a pressurized supply is provided on alternativc days for each |
zone from 11.00 am. to 3.30 p.m. Shallow wells are common source of water for many
families. Public water supply to the port is inadequaté and ground water sources _\#ith good
quality are not sufficiently available near the poit to increase its own supply of potable water,

At present water is brought from municipal bowsers to the port.

NWSDB*s objectives for water supply development include:

Improve level of service in terms of accessibility, duration of'su_p'plly and quality of water
supplied,

* Levy of and affordable tariff,

Provide additional covcrage for domestic, commermal 1ndustr1al tourism and other types
of customcrs whcn demand eXISts,

Improvc operational efficiency through the reduction of non-revenue watcr and Tesource
Optlmlzatlon '



Expansion of the pumping capacity to another 2 million has started recently and fo be
completed in July 2001. When this project is completed, the current deficiency could be

oveicome. It will increase the water supply to 28,000 m® per day. It is adequate only to
overcome the current deficiency. Another project which is earmarked to be implemented in a
few years time, called the Grater Galle Water Supply Project, will have a much higher
capacity and a grater supply area. A water tank is proposed to be built on top of the
Rumassala in view of supplying water to areas as far as Bopepoddala, Ratgama, Habaraduwa
and Akmeemana The planning of this project has been already finished and the
1mp1ementatlon is yet to be made. It is enVISaged to proceed with the project in two stages.

Table 3.60 gives the proposed supply capaexty in each phasc of the project.

Table 3.60 Proposed Greater Galle Water Supply Scheme

Stage X .Stage I
Target Year 2005 - 2015
Treatment Capac1ty (m3/day) 14,500 29,000
Raw Water Intake  (m’/day) 16,600 | 32,000

Source: NWSDB
3.10.2.5 Sewage Treatmeht

Sewage collection through piped systems and the treatment of sewage water falls under the
authority of National Water Supply and Drainage Board (NWSDB) Disposal of septic sludge
from septic tanks falls under local authorities, i.e. Municipal Councils, Urban Councﬂs and
Pradeshiya Sabhas, but the owner of the septic tank is responsible for the timely emptying of
‘the tank The Central Env1ronmental Authorxty (CEA) and the Ministry of Health are
: responsxble for the coutrol of the sewage water dxscharged and sludge disposal. - The Industrial
TechnOIOgy Institute (Successor to Ceylon Institute of Scxentlflc and Industrial Research)
.carnes out iaboratory analy51s of sewage water in cn'cumstances “where- certlfted quality of
sewage water is requlred The Grater Colornbo area is in practice the only urban area with a
piped sewage collectlon system in the country Sewage is not treated but d}scharged through
silt tanks to the sea with about one kllometer long discharge outlets. ’I‘here are number of
1ndustnal wastewater treatment plants in the area. Some of them are run privately, some run
by the NWSDB Premlses that are not connected to a collection system are required by law to

have a septlc tank for sewage and a soakage pit for the overﬂow from the septic tank and for
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other wastewater. GMC have vacuum tanks and sludge sites for the disposal of septic sludge.
The GMC charges the client for the vacuum tanker services. The surrounding Pradeshiya
Sabhas do not provide emptying services, but there are private contractors who empty septic

tanks and tip the sludge in uncontrolled locations.

3.10.2.6 Storm Water Drainage

The canals and drains within the municipal limits are, interconnected to have a network of
.storm water drainage. The Gatle fort has an underground drainage system introduced by the
Dutch. A preliminary survey condueted by the GMC recently has established that the system
is still in working order' except for routine cleaning, and erection of the windmill requ'ired to
lift Water for flushing out the drainage. Figure 3.21 shows the network of canals and the

drainage system.

There are low lying areas between the hills; and some of these low lying areas get flooded
during rainy season causing'difficulties'for transportation etc., Specia'lly the road from Galle to
Karapitiya via Milidduwa often experiences flooding in the Ganewatte area whlch is located

very low compared to the surroundmg area.

3.10.2.7 Solid Waste Disposal

There is no specific law on solid waste management in Sri Lanka. ..HOWGVCI, a number of
national, provincial ‘and local - authority level laws and regulations. refer to solid waste
management within them. Some of the important laws are given as follows.

* National Environmental Act (NEA)

Hazardous waste management is well covered in the regulatlons pubhshed in 1996 as an
amendment to the National Environmental Regulation No.1 of 1990. The amendment
clearly defines the obhgations of hazardous waste producers, rules for collection, transport

and treatment as well as the role by of Central Env1r0nmental Authonty in the enforcement
of the regulations.

*  Provincial Council Act glven the Pr0v1nc1a1 Councﬁ the power to superv1se local
government authontles

¢ Nuisance Ordinance gives the Department of Hea}th the responSIblllty and rights to controt
water supply, waste disposal and pollution. :

*  Pradeshiya Sabha Act makes Pradeshiya Sabhas responsible for sanitation,
Solid waste management is the responsibility of the Muniéipat and Urban COun‘c’ils as wetl'as
Pradeshiya Sabha units. These local authormes are requlred to supply waste management

services and empowered to take action ‘against violators of st&tutory laws.



GMC and Habaraduwa Pradeshiya Sabha (HPS) are responsible for solid waste collection and
disposal in the hinterland. GMC’s waste collection and disposal service is much refined and
well conducted than HPS. Both uncollected and haphazardly dumped waste is visible all
around Unawatuna. Some 7-8 tons of Solid Waste is collected daily in GMC area. This figure
is around 3-4 tons/day in HPS. GMC uses mainly communal collection method. However, it
uses door-to-door collection for the following establishments;

- Ruhunu Cement Factory |

- Sri Janka Navy |

- Hospital

- Port

. Light House Hotel

The collection method in HPS is mainly kerbside collection with some door-to-door service
for the tounst hotels. GMC uses four tractors while the HPC uses three for solid waste
' collcctlon GMC uses a 6-acrc samtary landfill in Pnyadlgama for its disposal. However the
_ collected waste of the HPC is dumped at a_d-hoc sites. The GMC landfill is a private land and
'adéquate for aﬁdther 1 % years. In both these local authorities, no organized waste separation

exists.

3102.8 E‘lecnicit'ySupply

The Ccylon Electncny Board (CEB) is the statutory body administering the generation,
transm18310n and mostly the distribution of electrical power in Sri Lanka. In some specific
areas along Southwest coast, the Lanka Electricity Company (LFCO) is responsible for

electm:lty dlstnbutlon

“The pI_anning dcpanrnénts and divisional offices of CEB are responsible for demand
forecasting and'preparation of "rolling master plan's for improvement' of power gencration

clectncxty— supply.

Although electricity .servic'f':s are currently improving, there are still supply problems caused
by powet interruptions and low voltage. CEB may, during drought seasons, regulate electricity
“supply because of high dependency on hydropower. Therefore, consumers like the port who

depehd :on continuous electricity supply, must have their own power generation back up.
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Electricity supplied from the Galle grid substation has a capacity of 60 MVA. All power lines
are installed overhead and transformers pole mounted. The quality of power distribution for

existing consumers in the area generally is inadequate, low voltage and of irregular supply.

3.10.2.9 Road Transport

Transport by road is the major form of cargo and passenger transport within Sri Lanka, and the
South and Southwest coast is no exception. The alignments of road networks are also an
important influence on the location of other distribution networks for Wéter, electricity and
sewage collection. Road agencies responsible for maintenance and development of road
infrastructure are the Road Development Authority (RDA) for A and B roads (nationa'l roads),
the Provincial R.oad Development Authorities (PRDA) for the provincial roads, and the local

authorities, i.e. Municipal Councils, Urban Councils, and Pradeshiya Sabhas for local roads.

A2, Colombo- Galle-Hanibantoté road is the main.'access to the s’onthem and southwestern
coastal regions. This road has become mcreasmgly congested unsafe ‘and polluted The 128
km, Southern Highway from Kottawa to Matara will greatly - nnprove the access
Construction is due fo start in year 2000 for completlon in 2003. Using this new highway,
travel time to all destinations from Colombo to Matara will be greatly reduced. This includes |
access via link roads from the highway to major towns along AZ, including__(}alle. The iink '

from highway to Galle will be 5 Km C()nnecting at Labuduwa.,

A large part of the ex1st1ng problem of congestlon and traffic poIlutlon on A2 road is caused-
by the road side access it provides to virtually continuous ribbon development stretch:ng from
Colombo to Matara. Between towns the urban sprawl continues. The new southern nghway
can relieve these destinations South of Colombo of much of the existing dangeIOus and air
polluting through-traffic presently on A2 Road. - '

There are five main radial roads (Nat1onal nghways) starting from Galle whlch links‘the city
with inland towns (See Figure 3.22). All these roads start from A2 and radiates into the mland

The physical characteristics and traffic condition in these roads and on A2 near Galle City
taken from RDA are given in Table 3.61. '



Table 3.61  Traffic Volumes in Major roads

. Average Daily Traffic (ADT)
Route Name No. of Width Vol ol
No. lanes m g 1 Yolume (Vp
(m) Location Year Vehicles/Day
Colombo ~Galle- 105" Km 99 8,395
A002 - 2 lane 6.8 "
Hambantota _ 111" Km 97 7,644
Ditt . .
ABO12 | ° 3 lane 6.8 1* Km ‘92 10,380
I (Marine Drive)
A017 | Galle-Deniyaya 2 lane 5.2 5™ km ‘97 2,726
B 109 Galle-Thalapitiya 2lane 5.6 39Km | ‘92 1,410
B 128 Gaiie-Baddegar’na' 2 lane 5.2 10"Km | ‘99 3,399
B 129 - | Galle-Udugama 2 lane 5.6 13" Km ‘01 1,200
B130 Gallc-Wakwella 2 lane 7.0 5% Km ‘92 1,360

3.10.2.10 Port Facilities

The port has 7 folk lifts, six 2.5 tons and one 3.5 tons. It has two 7-ton cranes and a very old

100-ton American hoist, and 25-ton Kobelco crane. It has 13 grab clinkers.

The harbour area of the port is 320 hectares. The entrance chai_m_el is 130 —160m wide and the
‘port has one pier, which is 300m long. It can have 2 alongsidé berths. The.design draft of the
port is 8.9m énd'along'side draft at the moment is 7.3 m.” Thie basin is about 300m long and
200m wide. - An additional pier has bceh'constrﬁct’éd-to accommodate one more berth towards
the northern end of the pbn near the Fishery Habour, ‘The new pier will be 165 m long and
32 m wide and the design draftis 9.0m.

Re-fueling for ships is done by th_é é_lgcrlts of the vessels and the port does not handle it. The
: watcf requirement for the port activities is about 80 m® per day. The supply from the main
~ line can only deliver about 20- 25 m’ per day. The rest has to be brought from the GMC in
bowsers As such, the port is cxpcncncmg a .heavy water shortagc and inconveniences
assoc1ated with that. The maximum electrlclty demand of the exxstlng port for the last three
months was ‘between” 320-340 KVA. The port has been recording an average electricity
consumpuon_ of 130,000 Kwh per “month. Low voltage and irregular power supply are
cﬁmmon problems in the network. There were instances where port activities got disturbed
due to these anomalies. In terms of teléphonc faciiitiés, port has 8 telephone lines at present.
' How’éwfcr dué to the recent _'dcvciopment's in telecommunication sector, the telecommﬁnication
infrastructﬁfe seems to be in ample supply. - The port does not have a' piped sewage disposal



system. It uses a number of septic tanks and soakage pits for sewage and wastewater disposal.
At present, due to the smaller size of the port the existing method is quite adequate. However,
with the rapid expansion of the port and related facilities (especially the cement bagging
facilities) the bare land available for septic tanks and soakage pits will reduce dramatically.
Port does not have a systematic storm water drain_age network, However, at the moment the
water runoff to the sea has not being blocked by any physical barrier. As such' there is no
severe storm water drainage problem at present. Solid waste disposal is one of the main
problems facmg the port at present in addition to water supply. The municipal councﬂ does
not collect garbage from the port regularly. As an alternative, the port has it’s own dumpmg
site within the port premises. The garbage dumped at thls site is only those from the port
activities. This amounts to about 2 tons of garbage per day. The solid waste from sh1ps is sent
out of the port for dispoéal and a contractor has been carrying out this service. The road
infrastructure within' the port is adequate for the present cargo throughput. However, the
'approach road from A2 is narrow and not adequate for larger trucks. The railway link to the
port has been neglectéd for a long time and even buildings have come up on top. As such, the

railway link is not in a good condition for future usage.

3.10.2.11 Navigational Activities

Galle Port has a capacity of 2 berthing facilities at a given time. It has one tugboat 'f{)'r'piloting
and additional ones if required can be taken from Colombo Port. No Lighters or Service
vessels available at present for the Ports Authority. However, twd pri\}ate comp_ahies are

involved in servicing vessels in the international waters 12 nautical miles away from Port.
One company has two such vessels and the other has one. The Port does not have repair
facilities and dry docks. Port handles only break bulk cargo and contamcr handlmg facilities
are not available. The number of vessels called in Gallc Port has increased stcadlly in recent
years as given in Figure 3.18. Thls shows that the devclopment momenturm m the Southem'

Region has set in motion. S hip calls has doubled in Just six years hmc from' 1993 to 1999.-

Manpower in the Port is adequatc to handle the present capacity. Altogcthe'r'763 p_e()ple work
in the Port. Table 3.62 gives a breakdown of human resource in various Departments. Out of
763, there are 13 executive staff who are in c_:harge for various sub-divisional activities in the

Departnients..



Table 3.62 Human Resources in the Galle Port

Department Exccutive | Non-Labor Labor Total
Security 2 | 46 - | 48
Operations i | 60 370 431
_ Finance 5 31 - _ 3_6
Administration - 1 41 - 42
Engineering 3 37 117 157
Habour Master 1 11 | 37 | 49
Total 13 226 524 763

3.10.3Galle Fort and the Landscape
3.103.1 The Galle Fort

Galle Fprt designated as a World Heritage Site, is a walled city covering -90 acres. It was
initially founded by thé Portuguese,_ a‘lthough the Fort as it is currently was developed by the
Dutch from 1663 onwards. Galle P.‘ort. .has been desigﬁated as a liﬁirig monument, while
conserving aﬁd m'aintaining'the phyéiéal fabric of the city and environment. The Fort
" continues to function as an admmlstratwe center even to this day. The Fort wnh fourteen
bastions is unique and is still thc best preserved fortified city of the colonial period in South
‘and South-East Asia. |

The historic architectural fabric of the Galle Fort is divisible into a number of categories
namely; o | |
1. Ramparts
2. Buildings
3. Open spaces, landscaping and roads
4

. Drainage system

“The Ramparts are the most visual part of the Fort and the most vulnerable for degradatlon
Compared to the buildings they have deteriorated more and need extra care to ensure their
“structured stablhty In some places the entire wall has been damaged and fallen down. Much

of the foundation has been damaged and rieeds to be rcpalrcd



Residential Buildings that make up to 71% of the building stock within the Fort were built on
narrow plots of land, which were sited perpendicular to the street. The Fort contains a large
number of institutional and religious buildings and many of the public institutions stiil remain

intact even now,

A study conducted by the Department of Archacology on Galle Fort documents the existing
buildings in it. Table 3.63 shows the various categories of buildings found in the Galle Fort at

present.

Table 3.63  Buildings at Galle Fort

Number %

‘| Residential 273 71
Commercial .65 17
Residential/ Commercial 07 | 02
Institutional 21 05
Religious | 0
Pub_iic_. - o _ .. 03 _ 01 |
Industrial = | . 703. - ‘01
Total | a4 | 100

Out of these 384 buildings about 47% used bricks, 22% corals 'and. 28% a combination of
bricks and coral for the structure. As roofing méterial, about 76% of these buildings used half
round tiles, About 31% of these buildings were of Dutch origin and 30% British origin, Only
39% of the buildings were considered as modem. As such most of the b’uﬂdings are of

historical importance and to be conserved. At present 31% of these buildin'gs are restored or

preserved.,

The study recommends that altogether about 85 buildings to be dcfinitcly conserved, 60 to be

recommended for conservation and another 179 to be improved.

A major feature of the Galle Fort is the visual E_:xpanse of space immediately behind the |
rampart wall, This environment should be maintained so as not to deface the existing

appearance. At present open spaces available in the Fort are used as playgrounds.
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Another unique feature of the Galle Fort is the drainage system introduced by the Dutch. A
preliminary survey conducted recently has established that the system is still in working order
except for routine cleaning, and erection of the windmill required to 1ift water for flushing out

the drains.

The rampart, buildings, open spaces and the drainage system of the Fort are protected by the
declaration made in 1971 under the Antiquities Ordinance No. 9 of 1940, subsidiary
legislation, section 27. According to this ordinance, a buffer zone is defined 400 yards from
the ramparts to protect fhis historic site. Within this 400 yards any kind of intervention to the

existing monument is prohibited.

3.10.3.2 Landscape

Galle Bay has been taken as the zone of visual influence in this study. Various aspects of the
topographic closure have been analyzed together with modifying effect of vegetation, which

imparts varying degrees of visual transparency.

Galle Bay could be considered to possess a landscape character that is scenic, unsophisticated,

urban and tranquil. The Bay could be divided into four distinct landscape tracts as follows.

1. The Galle Fort area - Located in the Western end, the Fort influences” the
landscépc character to a greater extent. It harmonizes well with the
surrounding environment adding a special character and a contrast to the
immediately adjoining tract,

2. Beach area - The tract adjoining the Fort on the eastern side is a narrow strip of

‘beach with the marine drive and the urban setting at the backdrop.

3. _ Existing port area and the Gibbet Island - This tract could be considered as a
detractor with man made structures comprising the fishery harbour, naval base
and the port. |

4. 'Rumassala - This is a hillock locéted in the eastern end of the bay with another
conirasti_ng landscape character. The contrast is in two folds; land form
changes from horizontal to vertical in the west-cast direction and the vegetation

changes from a shelter belt to thét of a woodland including the texture.

The absorption capacity of the landscape to accommodate the existing Port is low towards the

western end. The capacity is heighest in the eastern end towards Rumassala.
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4.1 Coastal Environment

The Japan Port Consultants have given four alternative layouts for the proposed extension of
the Port of Galle as shown in Figures 2.1, 2.2, 2.3 and 2.4. The suitability of each alternative
has been evaluated by the designers in terms of wave penetration, easy navigation,
harmonization with the existing neighboring environment, cost, disturbances to the existing
port facilities, access to land and ootential for future development. It has been found through
this analysis that the Jayout 1 given in Fig. 2.1 is best suited for the proposed port and is
considered as the preferred alternative. In view of this finding, greater emphasis will be given
to alternative layout 1. More details are given in the main report & only the environmental

aspects are dealt here.

In alternatives 1, 2 and 3, the port occupies the eastern part of the Galle bay whereas the

alternative 4 occupies the western side.

The altematwe layout 1 consrsts of two breakwaters, a 800 m long outer breakwater ahgned in
NW—SE drrectlon at around 15 m water depth and a 350 m long i inner breakwater located near
the pmposed berthrng structure. ‘The entrance of the port is located between the outer

breakwafe_r and the watering poirrt.

In altematlve Iayout 2 a single breakwater attached to the proposed berthing deck shelters the
harbor basin. The breakwater ahgned in SE—NW direction is 500 m long ancl lres between 10
m and 15 m contour lines. ’I‘he entrance is provided near watenng point as in altematrve 1
Alternatlve layout 3 is very srmrlar to alternative 2 except where berthing fac111t1es are
prov1ded only along the Gibbet Island A breakwater segment covers the gap between the
berthing deck and the offshore breakwater. The alternative layout 4 consists of two

breakwaters, one, a 1arge outer breakwater about 1500 m Jong and aligned in SE-NW direction
at 15 m water depth. The other breakwater, which is the inner, is about 300 m long and aligns
in SW NE drrectlon

4.2 Wave-current Interaction with Port Structures

4.2.1 .I.nteraction' with eXternal stn'rcture_s'

Wave current mteractron 'with- harbor structures . will change the original hydraulrc and
sedlment transportatron regimes of the area. But in three out of the four proposed alternative

: layouts the port structures are located within the Galle bay. Therefore, the effects of the
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proposed port on the existing coastal environment outside the bay will be marginal except for

the fourth alternative layout.

It has been found through field measurements and numerical wave propagation simulations
that the waves approach the Galle bay mainly from the directional band between W and SW
ail throughout the year. Therefore, the breakwaters in alternative layout 1 are well capable of
providing adequate shelter for manoeuvering and berthing of ships in the harbor basin. Waves
entering the basin through the entrance of the port will meet the shoreline near the watering
point. The steep seaward projection at the watering point may acts as a natural barrier to these
waves and therefore, harbor facilities will not be disturbed. Only the waves propagating from

the directional band between S and SE will enter the harbor basin through the entrance.

As both breakwaters a'1_"é located in-10-15 m water depth, they will be subjected to a non-
breaking wave environment. There will be some wave reflection from the two structures and
the degree of reflection depends on the type of structure selected. As the seabed in the area is
mostly saﬁdy eXcépt' where tock patches are found, thére exists 2 pOteﬂtial for bed scouring
dcpcndmg on the wave climate in front of the structures ansmg from incident and reﬂected

waves

Waves reflected from the outer breakwater could propa'gate mostly.seéw'ard and therefore,
nclghbormg areas, except the 1mmedlatc v1c1mty of the breakwater will not havc any
31gx11ﬁcant 1mpact due to wave reflection. But, southwesterly waves reflected from the inner
breakwater may cause wave disturbances in the nav1gat10n channel of the ex1stmg port. Also
west and southwesterly waves reﬂccted from the outer breakwater may cause dlsturbances in

the proposcd navigation channel outSIde the harbor entrance.

In addition to wave reflection that would take place in accordance with'the interaction of
harbor structures with waves, there will be wave diffraction through the entrance and through -
the gap between the two breakwaters, lefracted waves may disperse behind the. breakwaters,

with the possﬁnl_:ty of generating a complex wave environment near the entra_nce. This aspect

should be inspected via mathematical modeling.

The breakwater in alternative layouts 2 and 3 could also be éxpected to provide adequate
shelter to the basin. They will be subjected non-breaking waves and wave feﬂec':tions-could_.be
‘expected. ‘The impacts of wave reflection in these two cases will be vcfy similar to those in

alternative layout 1,



The impacts of harbor structures in alternative layout 4 will be significantly different to those
of the other alternatives. Waves refiected from the outer breakwater will move offshore
without causing any disturbance in neighboring areas. However, the adjacent beaches will be
subject to altered current patterns as the outer breakwater intervene the current distribution
outside the bay. Strong currents associated with tidal fluctuations could be expected at the
entrance as the breakwater lies along the tidal current path. The interaction of the attached
breakwater with the wave and current ficlds will be minimal as it is already sheltered by the

ouler breakwater.

4.2.2 Interaction with internal structures

The interactions of 'waves, which penetrate into the harbor through the entrance, generate
reflected waves in the harbor basin. Waveo reflected from these structures increase the level
of wave disturbances within the ‘basin.. Wave reflection within the basin causes several
problem: such as manocuverir_;g di'fficultieé, disturbances to handling operations, damage to
vessels, ctc. However, it should be noted that the impacts related to wave reflections from
inner harbor structores could be minimized by the selection suitable structure types. Also, the
sandy shorelmc remamed at thc castern side of the basin will dissipate a part of reflected wave

cncrgy thus reducmg assoc1ated lmpacts
4.3 Sediment Transp’ortétio’n into the Harbor Basin

Siltation of harbor basins is a major problem associated with the operation of harbors. The
combined effect of waves and currents transport sediment into the harbor basins through the

harbor entrank:'e.

The wave and current env1ronment within the Galle bay w111 be significantly altered by the
proposed developmcnt project. In alternative layout 1, scdlmcnt can enter the basin through
the gap bctwccn the two brcakwaters and through the entrance. It is posmbte that a part of the
sediment load entering into the basin be dcposxted near the entrance around watering point and
in bert'hiiig: arcas. However, excessive siltation may not be expected as the basin is well

| Shcttered by the breakwaters.

In altematlvc layouts 2 and 3, water ncar the berthmg structures w111 mostly be stagnant due to
lack of circulation currents. ThlS would enable sedxment to accumulate i in berthlng areas. Thc
amount of sedlment transport into the harbor basin through the entrance channcl will be h1 gher
than that of alternative 1 since the entrance channel in these two layouts are aligned with the
incoming wave direction. - |
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The sediment carried by tidal flows will silt the navigation channel and the entrance of the port
in alternative layout 4. Even though both the channel and the entrance are sheltered by
incoming waves, sediment will enter the basin with the tidal flow (Posford and Duvivier,
1999). A part of the sediment may deposit in the channel and the entrance and a part may

enter the harbor basin,

It is recommended to numerically model wave and tide induced currents and associated
sediment distribution in the harbor basin and in the entrance channels, Such a study would

enable to quantify harbor siltation and to identify critical areas of the design, which requires

further investigation,

4.4 Adjacent Shorelines

Coastal structures in general change current and wave dynamics and hence shoreline
configuration in neighboring areas. Since the Galle bay is well bounded by two headlands,
any shoreline change beyond the headlands may not be expected if 'thc_'port structures are

confined to the bay.

Howevcr the offshore brcakwatcr in dlternatlvc layout 1. hcs slightly outsnie the mouth of the
Galle bay. Therefore, it is possible that this structure intervenes with the sediment transport
Tegime out31dc the bay. As a-result, the sandy. shoreline beyond the watering point may be

subject to altered wave and current environment and therefore shoreline changes can be

antxclpa.ted

It should be noted that the predominant wave approach direction being in the directional band
between W and SW, the along—shore sediment transport should ;ﬁrimarily be in NW to SE
direction. The offshore breakwater in alterriativé layout 1 lies along the path of the s:édiment
movement and therefore, any 1nﬂucnce from the structure on the cx1st1ng sedxmcnt transport :

pattcrn will be minimal thus reducing the 1mpacts on nelghbormg beaches.

In alternatives 2 and 3, the port structures lie wcll within the Galle bay.. Therefore, a
significant effect on the sediment transport pattern outside the bay and he_noe on neighboring:
shorelines, would not be expected.. In altemative_4, the offshore breakwater is located" in the
open ocean outside the Galle bay and therefore, intervention of it on the current and sediment
distribution outside the bay could not be di's'régarded." “The fshorelihes chénd'bt)fh Wat_efing

point and the Galle Fort will be subject to altered wave and current patterns thus a-f'fectilng
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shoreline stability, Impacts on the shoreline can also occur at the eastern side of the bay, as it

will be subject to altered wave and current environment.

4.5 Dredging and Blasting

Disruption of the sea bottom by dredging and blasting can cause a variety of environmental
impacts. The dredging in Galle bay can cause a very specific set of impacts due to the unique

characteristics of the bay and its surroundings.

Bathymetric changes brought about by dredging in the harbor basin and in the approach
channels can alter flow velocities and directions. This possibility should be carefully
examined to ensure that the planned changes would not affect ‘the existing shoreline

configuration in the neighboring areas.

Deepening of approach channels and berthing arcas would alter tidal and wave induced flows.
Large waves can penetrate into the harbor increasing wave activities within the basin and the
- wave approach direction can be changed. In addition, a component of along-shore sediment

can be silted in the channel, which will then effect down drift shorelines.

Dredging during construction may have adverse impacts on the existing Galle port and its
“approach channel. Alteration of wave and current environment may cause manoeuvering and

berthing difficuitics in the existing port facility.

Dredging and blasting work necessary during the construction of the alternative layout 4 will
create severe adverse impacts on the cx'isting port structures and on the buildings located in

Galle Fort as those structures are in close proximity to the construction site.
4.6 Dredged Material Disposal

The lmpacts a’ééocfatéd With the dispos'al of dredg'cd. material will not be a major issue as the
p;csén.t disp_dﬁl site is capable of receiving the proposed dredged_.materi'al. Materia1§ to be
dredged du.r::ing the construction of the port .may.bc mostly fine silts and sands, but will contain
rock boulders “and cdral .dcbris_. _ 'DiSpoSai of these materials at nearby locations is not

- recommended in view of the impacts on coral reefs and the shoreline.
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4.7 Water Quality of the Galle Bay

With the water quality analysis and observations made it is clear that the proposed port would
be subject to poitution due to followings;

(1) Pollution from oil & hydrocarbons

(ii) Pollution caused by dredging activities

(iii)  Pollution from sewage cffluent

(iv)  Pollution from urban runoff

(v)  Pollution from cargo processing & handling

(vi}  Pollution from litter and garbage

Oil is one of the major poilﬁtants that is spl'it mainly by accidents. Potential sources of oil
spills include dry dock activities, off-shore and on-shore loading and unloading, bilge and
ballast water, tanker operations etc. Qil spills, it in any case takes place, could damage and

destruct coral reef drastically.

When the port is in operatlon mamtenancc work would no doubt release heavy metals and
other toxic matenals These could dep031t over thc sedlment sxmply by adsorptxon Dredging |
of such sediments may cause toxic material to release to the water colimn thcreby they may
be readily available for fauna which in tum transfer them to human beings through food chain,
Poorly d531gned or non-avallablhty of sewage system would bring more nitrates 1nt0 the basin
causing nutrient enrichment for flora, In addition, faccal contamination could be pronounccd

giving threats to recreational activities.

Urban run-off could bring in hydrdcarbon’s and oxygen demanding wastewater into the bay

causing severe oxygen depletion in the water column.

Mishandling of cargo would lead to pollution of the bay dctcribratihg. water quélity. "hnpr'opcr

handling of bulk materials, essential commodities and food itéms may contaminate the bay.

Litter pollution is not only visually UDaccéptable but also-Caﬁscs human héaith hazards.
Ineffective removal of such waste from ships & port area may become a'threaf fe’s_ultin_g-in
unpleasant visual site. ‘This could encourage animals such aé CTOWS, pigeons, ddgs and rats
from rummaging the garbage' and théir subsequent 'droppi'ng would enabie this t.o be persistent

even in the Galle bay.



4.8 Sediment Quality of Galle bay

Even though there is no poliution of sediments at present, with the proposed port, there could

be a possibility of sediments being polluted due to enhanced port activities.

Anti-fouling points from ship hulls would increase the heavy metal concentration in the
sediments, ship waste, if thrown into the bay could also contaminate the sediments of the bay.
Maintenance and repair work of ships would no doubt release some heavy metals into the bay
which could be bound to sediments and they may be directly activate for marine fauna. As a
result eithér bioaccumulation or biomagnificatién would result in making them not suitable for
cohsumption - Other pesticides and organo-chlorides would also be persistent if they are
released into the bay. 'I‘raccr quantities of such matenal would affect the fauna associated with
coral reef. Hazardous or industrial cargo could also pollute the sediments if accidentally

released into the bay

4. 9 Water Quahty of Major Point Sources

As descrlbed above, the major pomt soutces of pollution are the three watercourses Moragoda
Ela, Waggal Modera Ela and Kepu Ela. All three water_courses are adding pollutants to the
coastal water in and around the harbour. However, no significant direct impacts are
anticipated on the water quality of these wateicourses, due to the project activities of any of
the alternatives. However, care should be taken in providing waste disposal facilities for the
work forces during the construction period, and providing proper drainage facilities for the
loading/unloading areas, espécially for bulk cafgo, as negligent handling of these may' result in

creating pollution sources that would be harmful to the aquatic environment in the Galle Bay.

4.10 Water Qhality in the Recre:itional Areas

The water quahty near Unawatuna beach wﬂl not be directly affected by any of the
'altcrnatwes proposcd as it is located several kllometres to the east of the Galle Bay. The
activity that would have caus_ed some changes in water quality in this area would have been
dredging fqr the _appr'oach chanhel, partiéularly in thé A:lternativcsll, 2 and 3. But the design
bed level of the approach channel is -~12m, and acchd'ing to the benthic survéy plané, the
seabed level i_li the area outside the Galle Bay is lower than th.is level. Therefore, no dredging

is anticipated in this area.



However, the old harbour area, which is also a popular recreational area, particulaily among
the local people, would be affected due to the project activities. The following activities are
the most Iikely to affect the water quality in the old harbour area:

Alternative 1 - Construction of inner breakwater and revetments (1) and (2)

Alternative 2 - Construction of revetments (1), (1’) and (2)

Alternative 3 - Constraction of inner breakwater and revetments )

Alternative 4 - Construction of outer breakwater, dredging for approach channel, inner
 breakwater and wharf.

The above activities would deteriorate the quality of the water in the old harbour area during
the construction period, and is likely to render the area unsuitable for contact sports during the
construction period. This would of course be a temporary impact, as the wave action would
remove the water contaminated by the construction 'actij}itieé once the work is over. The
dredged material is not expected to contain any toxic materiel, as the samples testeel do not

show any toxic compounds (as described elsewhere in this report)..

Altémnatives 1 , 2 and 3 are not likely to cause any significant impact on the water quality of
the old harbour area during the operetional phase of the project, as it is protected from the
harbour activities by the break waters and revetments. However, 'altemative' 4"iS likely to
cause negatlve nnpacts even during the operanonal phase, as the vessels would be travellmg

close to this area, and no protection is offered by the structures. Thus alternative 4 is the least

desirable in this respect.

4.11 Noise levels

The proposed project activities would cause increased noise levels around the construction site
during the construction phase. However, since the site is away from any noise sensitive

locations, this would not cause any major impacts.

However, the noise levels OutSIdC the port area are fairly high even at present due to thie traffic.

This situation is expected to be worsened durmg the constructlon phase, due to the trucks
transporting construction materials from the quarry sites to the port area. Even durmg the
operatlonal phase, the noise levels are expected to be hlgher due to the fact that there would
be more commercial activities, together with high traffic ‘volumes, particularly in the city
limits. The predicted noise levels due to road traffic cou}d_ be calculated once the traffic-

volumes are estimated in the feasibility studies. This will need to be done in the EIA report.



4,12 Air Quality

There will be an increase in the suspended particulate matter in the air during the construction
period, due to the dust and cement, and vehicular traffic carrying the construction materials to
the site from the quarries. During the operational phase, indirect impacts on the air quality
would result from the increased road traffic due to development of the area. These impacts

will be the more or less the same for all the alternatives studied,

4.13 Construction Material

The construction of the structures require large quantities of rocks, sand and other construction
materials. For example, the estimated volumes of rock required for the construction of off-

shore works are shown in Table 4.1.

Table 4.1 Rock Volumes required for off-shore structures in the Alternative 1
Offshore Structure - Net Volume of Rock (m?)
' Breakwaters : 729,000
'Revetments : . 381,000
‘Quay : _ _ 24,000
Total _ _ . : 1,134,800

These matcﬁals have to be mined from the quarries available in the vicinity of the project area
and transportcd by trucks to the site. The quantities required would be available in the nearby
quarries, ‘as there are large deposns of rock in this area, and several largc quarties are already
in operation.  However, if new quarries are to be opcned up, it is now necessary to obtain
environmental clearance from the Geological Survey and Mines Bureau, in order to ensure

-that no irretrievable commitment of mineral resources is being done.

In the case of sea sand too, the Geologlcai Survey and Mines Burcau grants permlts for

cxploration and removal of off-shore sea sand frorn specific locations using specific methods.

4.14 Sewage, Drainage and Other Wastewater Systems

No. signiﬁcant impacts .are anticipated on the Scwagc, Drain’age and Other Wastewater
Systems due to the pm]ect actmtles, except the temporary cffcct of need for these facilities for
the work force Howcvcr duc to the developmcnt of the area in future due to the proyect

some indirect 1mpacts may be cxpected
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4.15 Solid Waste Disposal

Construction activities would produce solid waste and debris that should be disposed of
properly. Some solid waste will also be produced in the workers’ quarters, During the
operational phase tbo, solid waste collected from harbour activities as well as from ships will
need to be disposed of. Occasionally, some imported consignments of goods need to be

discharged, due to unsatisfactory quality or some other reasons.

4.16 Hazardous Meterial & Ship Discharges

As the port is developed, and more activities are taking place in the port during the operational
phase of the project, the number of ships that call at the port requiring waste diSpos:aI facilities
as well as the probability of accidental spills of hazardous materials will be increased. If the
port authorities do not provide the 'disposal facilities for waSté_oil, bilge water, sewage and
garbage, the waste would be disposcd of in the sea, or in the harbour. This would lead to
pollution of the marine environment. Accidental spills of cargo han'dllcd at the harbour aisb
would cause pollution of the water in the harbour. The actual 'dar.né.ge to'thé '.environrhent
would depend on the type of matenal that is dlscharged the quantltles discharged and the
sensitivity of the environment to the matenal discharged. Since the types of materials and the
quantities discharged are unccrtam, in the evaluation of alternatives, the best approach would
be to select the alternatives that avoid thé movement and activiii_es of the port near the
environmentally sensitive areas, which would be affected mostly by pollutf;d.wﬁter._ The
environmentally sensitive areas within the Galle Bay are shown in Fig. 7.1. Thus, the_aréa on
the eastern coast, between Gravet Point and Watcring Point is demarcated as coral area, and

several “forbidden marine archaeoldgic'al sites” are found to the west of the Port of Galle. |
Thus alternative 4, which would résult.in most activities in the western part of the bay would
be having the greatest impact. Alternative 1 would cause the least act1v1tlcs in the sensxtlve
areas and would thus cause the least’ 1mpacts, while Altcmatlvcs 2 and 3 would have some

impacts on the water quality in the coral reef area,

4.17 Flora of Rumassala CLiff

The activities such as road and building construction will have adverse ii”npactﬂs on terrestrial
flora and the whole ecosystem especially durin‘g' the constructio'n' bhasé The proposcd road is
demarcated in already developed area and this will not affect the plant spemes and ‘forest

communities in the undisturbed forest patch in Rumassala. The bu11d1ng construction will also



confine to the areas having degraded forest. The exploitation of construction materials might

decrease the habitats of plants species and communities.

During the construction, dredging and blasting operations will cause water pollution. This will
affect the populations of marine algae species found on rocks and dead corals. Sedimentation
will reduce the penetration of sunlight and most of the algae species in the affected area will

not survive.

4,18 Coral reef
4,18.1 Water flow and its effect on corals

Clearwater, plenty of sunlight, stable temperature and sélinity are required for optimal coral
reef growth. However coral reefs are found in many places where conditions are not ideal. In
such locé_tion_s coral. have adapted to living under varying con'dit_ions. One of the most
important conditions for the survival and growth of corals-is wéter flow over the reef which
improves the exchange. of nutrients, Oxygen, carbon dioxide, bicarbonate and other ions as
well as larval dispersal, competition, propagation by fragmentation and for the removal of

sediment from the corals (Sebenis; 1997).

Sebens and Johnson (1991); Sebens and Done (1992); Helmuth and Sebens (1993) had given
typical mean flow speeds during non-storm conditions m areas without strong currents as less
than 5cm/s (fore reef habitats at a depth >25m), 5~ 15 cm/s (mid to. shallow fore reefs) and 20
~ 100 cm/s (surf zone). However during storm induced extreme conditions the flow can be as
much as 7m/s (Graus et al 1984). In Sr I_anka the flow rate around the Little Basses reef
could be as high as 3m/s (Swan, 1984).

Sebens (1997) has catcgonzed flow rates on coral Teefs durmg non-storm condltlons as low
(<1- Scm/s) moderate (6 20cm/s), high (21 Socm/s) and very high (>50 cmy/s) based on
available mf_ormatlon. Low flow rates appear to limit the exchange of gases and nutrients
between the coral tissues andthe surrounding water. Low exchange of gases in turn affects
'metaBolic_ rates of corals (Patterson and Sebens,1989; Patterson et al. 1991), productivity of
the zooxanthellae (Den:ni"soﬁ and B_afn’cs; 1988; 'Shick, 1990; Patterson et al. 1991) as well as
the nutrient uptake (Atkinson and Bilger, 1992). |

Acco'rding".to Scbens(1'997) corals show a wide range of ﬂow'rafe. tp‘ieréncc from <5cm/s to
over 30cm/s wnh a mid range of 10- 20cm/s However at very high flow- ratcs'(>50cm/s)

feeding of coral polyps mlght hc affected whcre they will be unable to maintain polyps in an
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open position. It has been pointed out that the energy required keeping the polyps open in very
strong currents may be greater than the energy that can be obtained by capturing plankton.
The other extreme of very low rates of flow (< 5cm/s) could also increase the sediment
accumulation on the corals. Sebens (1997) points out that under very low current conditions
the polyps may also find it difficult to capture prey as zooplankton can escape from the polyps
as soon as they come into contact with the extended tentacles. Furthermore in very shallow
water the temperature could increase which is also highly detrimental to corals. Therefore
corals depend on a medium flow rate for capturing food particles and for gas exchange,
suitable temperature as well as to get rid of sediment particles that settle on them. However
much depends on individual sites where the sediment loads and other factors such as water

transparency controls coral reef development.

The proposed devekopmcnt and associated constmctlon at Rumassala could decrease water

flow w1th1n Rumassala area, which could increase: ‘the rate of sedlmenta’uon on the reef,

4.18.2 Sediment accumulation and impacts on corals

Sediment accumulation is one of the major causes of reef dég;radatibn Increased amounts of
suspended pamcles in the water as well -as sediment deposxtlon on the reef degrade reef
condition and cause coral mortality. However, much dcpcnd on water circulation. Dredging
near coral reefs increase turbldﬂy thereby reducing the light aval_la_ble for photosynthcszs
processes of the symbiotic algae (Zooxa.nthellée) ﬁving {x)i'thin'tis:s'uc's of reef bﬁil_d_in‘g corals.
Excessive loads of sediment could also cause adverse impacts on the structure and function of
a reef system by alt.ering physical and biclogical pr’ocessés"(Rogcrs, 1990). Sediment- also
affects coral recruitment, growth rates and colony morphology (Rogers et al, 1984). Foster
(1979, 1980) has shown that Montastrea colonies exhibit changes in their _Skéleta_l morphology
when transpianted to locations with hlghcr sediment rates. Dbdgc' and Vaisnys (1977) had -
suggested that larger corals are more susceptible to scdlmcnt dcposnlon than smaller colomcs :
~ because sediment removal from colony surfaces is random and uncoord_mated, rresul_tmg ina
greater probakility that particles would remain on the surfaces of lé_rger colo_n_ies.: .H(_')wcyer
this depends much on the growth form of the coral colohy and’ its he_ight. above _thé '
surrounding seabed. At Rumassala there is a combination of different growth forms, which
include large coral domes, as well as flat colonies. Randall and Birkéland'(1978), Morelock et
al. (1983), and Hubbard (1987) had reported that reefs are generally better developed with
more coral species, higher coral cover as .well as faster growth rates when they are located

away from sources of high sedimentation. Metabolic rates of corals and other zooxanthellate
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organisms are also affected by particles in suspension in the water column because they alter
the light intensity and spectral quality reaching the corals. Synthesis of field observations and
laboratory experiments has suggested that different species have different capabilities of
clearing sediment or surviving in lower light conditions. Studies have also indicated that some
corals are better adapted to live with greater loads of sediment than others. Suspended
particles will also affect water transparency. At Rumassala visibility is about 3 to 4 m during

the non-monsoon period and reduces to less than 2 m during the southwest monsoon.

Lasker (1980} has reported that Montastrea cavernosa, a species of coral found in the
Caribbean is an efficient sediment remover and is capable of cleaning itself up to about 14mg
cm? d*. Related species belonging to genera Favia, Favites and Montastrea are found in Sri
~ Lanka and all three genera occur at Rumassala reef. Pastorak and Bilyard (1985) has referred
'to sedimentation rates for the Indo-pacific regibn as 0.1 to 228 mg cm? d” based on work
“carried out by Marshall and ()rr_'(:1931).;_Smith and Jokiel (1975); Schuhmacher (1977);
'Randall and Birkeland (1978). ’I_‘hcy'havc also stated that sediment rates could be higher in
some areas. Table 4.2 (in Pastorak and Bilyard 1985) indicates the estimated degree of impact
on coral commu_riities dne to"v,a_rious' levels of sedimentation based on work carried out by

‘Dodge et al. (1974); Ott (1975); Loya (1976).
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Table 4.2: Bstimated degree of impact on coral communities by various levels of
sedimentation. (after Pastorak and Bilyard 1985)

‘Sedimentation rate * mg cm? d* ~ Degree of Impact
1~10 Slight to moderate
Decreased abundance
Altered growth forms

Decreased growth rates _
Possible reductions in recruitments
Possible reductions in numbers of species

10-50 Moderate to severe ©
Greatly decreased abundance
Greatly decreased growth rates -
Predominance of altered growth forms
Reduced recruitment -
Decreased numbers of species :
- Possible invasions of opportunistic species

>50 Severe to catastrophic °
Severely decreased abundance
Severe degradation of communities
Most species excluded

“Many colonies die

_ ‘Recruitment severely reduced

. Regeneration stowed of stopped
Invasion by opportunistic species

* Data used to generate this table are for reef communities at moderate depth and moderate
exposure, Some variation occurs among authors in the sediment rates associated with the degree
of impact. _ S '

* Dodge et al, (1974); Ott (1975); Loya (1976); Randall and Birkeland {1978); Lasker (1980} -

° Griffin (1974); Loya (1976); Randall and Birkeland (1978); Morelock et al (1979); Lasker
(1980)

4 Randall and Birkeland (1978)

4.18.3 Pollution from oil and other effluents

The impact from sewage and urban waste could become a serious problem for fnarine life |
within the Galle Bay, particularly if the water flow is reduced due to the con_st"rﬁc’tion of
breakwaters. Pastorak and Bilyard (1985) had identified 3 b_ro'ad interact'ingrcateg.()ries with
regard to sewage polluﬁon, namely nutrient enrichment, scdimentéti_én‘ and toxici.ty. They .had
also pointed out that there is a grcafer impact from sewage pollution in embayments and

protected coastlines than along open coastlines,
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4,18.4 Coral reef associated organisms

Fish adapted to living close to the substrate tend to remain in the same locality even when the

conditions become less than favorable whilst larger specimens and the more mobile species

would migrate to nearby habitats. In a study carried out by Amesbury (1981) on dredging and

filling near a reef reported that the number of fish species had decreased significantly where

fine sediments had accumulated from dredging and filling activities.

Many reef-associated

species such as fish, 1obsters crabs etc. depend on the reef structure to provide shelter and

living space as well as food. With severe reef degradation the reef could lose its rugosity and

as a result the ablhty of the reef to support many organisms would be affected.

Impacts due to the construction of breakwaters and quay

Table 4.3
Construction . : : _

works and port Issue Possible impacts on coral reef and marine life
functional aspects | S :
Rock blasting Vibration and re-suspension of | Vibration could damage reef structure, Suspended

sediment particles may cause sediment deposition. Blasting
_ could also kill marine life particularly fish

Dredging Increased loads of suspended Smothering of coral reef '

| particles due to dredging

Construction of

Increased loads' of suspended

Smothering of coral reef by sediment

piers/breakwaters particles.
ete. T . . . .

N | Reduction of water flow Adverse effect on corals and other organisms
Dumping dredged | Adverse impact on the marine | Settlement of dumped material on offshore reef
material life and reefs where dredged | sites

material will be dumped _
Movement of ships | Increased suspended particles Smdthering of coral reef
and other vessels SR _
Oil leaks and Chronic oil pollation in the Shaliow areas could be adversely affected by oil
spillage from boats | Bay coated suspended particles

-etc. (chronic)

|0l pollution from
accidental spill

Qil contamination within the
Galle Bay '

Sudden spill damage may be temporary but
depends on the degree of the spill. If large, a sp111
could coat the entire reef in oil

Antifouling paints
and other chemicals

Toxic matter in the water

Toxic to marine life and could advcrseiy affect
marine organismis; can bioaccumulate

Garbage

Solid and liquid waste in the

1 water

Smothering of reef and general poliution of the
sea '
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4,19 Marine Achaeoclogy

Construction Stage

4.19.1 Port construction on the Bay as a whole

The construction of a commercial port, even on a modest scale, can have only an adverse
impact upon a héritage site such as Galle Bay. As many as 25 archaeologically important sites
have been listed in the chaptei on the Existing Environment. The major construcﬁon work
involved in dredging, blasting, pile driviﬁg etc. will definitely be a major intervention in the
“archacological environment. 'Further, the change in pzittems 6f water movement consequent
upon the building of breakwaters, aprons and 'othc_r structures, and the increase in shipping
would definitely impact adversely on the archaeological fabric of the Bay. It has been
confirmed that the Bay itself will be seriously considered as a World Heritagé Site if its
candidature is p_mposed: it has also been suggested that the hisioric waters (i.e. the western
part, abutting the Fort).bé declared a Protected Site. Attempts are therefore, made to .quan‘tify
the adverse impact anticipated and suggést means that could reduce it to the leﬁst possible
level, so as to strike a balance between conflicting interests of heritage protection and

commercial development.

4.19.2 Overall archaeological cohcern$

Of the main environmental impacts that the construction will have on the marine

archaeological sites, the areas considered are given in Table 4.4,
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Table 4.4 Anticipated impacts of the port construction on Maritime Archacology

Actions affecting
archaeological
resources

Damage accruing from such action

1. Dredging and stirring
of seabed

1.1 Sediment stirred up enters the water/current flow and creates changes in
the topography of the seabed. Effects have already been mapped.

1.2 Known sites will suffer changes and unknown sites will be destroyed

2. Changes in water and
current flow within
the Bay, and their
effects

2.1 While there is no record of changes made due to the building of
structires in the Bay earlier than 75 years, the topographical maps and
Admiralty navigation charts indicate the changes that have been made
by the construction of the present harbour and the smaller boatyards,
which have led to silting up, changes in coastal gcomorphology and

- either exposing or submerging . archaeological sites. Even in 1936,
concern has been expressed on the s:ltmg up around the jetties that
serviced the ships anchored in the stream in the pre-1967 period.

"2.2 Certain archacological sites are accretion sites, i.e sites which have no

wrecks of importance but which have served as sites to which existing
water flows have carried artifacts from other, unknown sites in the Bay

3. Adverse effects on

cultural, tourist and

- recreational facilities
in the Bay by the

- construction or
expansion of Port
facilities in the
waters abutting the
Fort :

3.1 The area that is protected under the provrsmns . of the Anuqultles

Ordinance (i.e 400 yds. from the Ramparts of the Fort) is used by

_ schooiboys of Galle as'a practice swimming pool as there is no built

- pool in the town. “This is carried on with the approval of the Galle
Hentage Foundatlon and Civic authorities.

32 Below the Lighthouse is an area of the beach that is used by fam111es as
the only beach area available for recreational purposes in Galle, with the
appioval of the Galle Heéritage Foundation and Civic authorities.

3.3 The atea between the eastern face of the ramparts and the Bay is
“gccupied by (among others) the National Maritime Museum and the
“Maritime ‘Archaeological Laboratory (under construction.) This area is

earmarked as a site for cultural activity area under the Galle Master Plan
(under preparatlon) one reason being to improve the visual impact of
the Galle Fort from seawards.

3.4 One of the underwater sites, Site L, is earmarked for long-term, seasonal

exploration and to be built up as a major Tourist attraction, with a pier
~ leading to it and c}.osed-cucmt television links between on-going work
. and the Museum.

‘4. Removal of bottom
soil dredged up

4.1 Much material of archacologmal value will be recovered in the process
of dredgmg the seabed. This material will need to be examined prior to
“ removal. In the past, mich material was disposed of with no sen51t1v1ty
and archaeologlcally valuable matenal was lost :

5. Blasting of sea-bed'

5.1 Blasting, dnlhng and p11e driving will require. prior “approval of the
Archaeological Dept. as damage can occur not only to the underwater
sites but the Galle Fort ‘itself. The seabed and the headland form a
contmuous bed. of rock and .the Fort’s fouridations are in an unstable
state now.  All such acnv;tles will pose a threat to the Fort itself and all

~ the underwater sites. :
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4.19.3 Specific sites identified

The impact anticipated upon each of the sites (A-Y) by each of the four alternatives are

quantified in the Table 4.5 and the major cause of anticipated impact upon each is also

indicated.
Table 4.5 Anticipated impact of Alternatives upon Sites quantified (varying from A-Z)
SITE | Alt.1 | At.2 | Alt.3 | Alt4 Reasons for anticipation of adverse impact
A(9) H | Close to channel. Widening and deepening will destroy the site
B (Has now been removed as a navigational hazard)
c@® H | H H | Approach channel likely to be a hazard for maritime
: archaeologists _
D (1) H | Very close to Channel Wldenmg and deepening will destroy
site .
E(8) H | Close to channel. Increased sh1ppmg on new channel will
: : : _ prove hazardous -
F (6) H H Site of an archaeological study Constructlon will destroy site
' _ ) completely - :
G | M M M Will be affected by channél trafﬁc
H(1) ' 5 ' L '(Removai and relocation possible)
I L L L . (Not precisely located nor explored) :
J(10) H | Close to new channel proposed Increased use by shxppmg w111
_ - prove hazardous
K(5) H | Close to channel proposod basin, and Archaeologlcal Dept .
_ waters
L(10) H | Close to- proposed new channel Increased Shlpplng will be
' disastrous. :
M(1) “H | Verycloseto charmel Increased shlppmg Wlll affect it.
N (1) L L L (Removal and _relocation possible)
0 (1) L L L (Site may be cleared after study)
P(10) H | In Archaeological waters. Drcdgmg/blastmg of channel will’
affect it badly. o
Q@) L L L L | (Site may be constructed upon after study)
R{4) ' M | (Removal and relocation possible)
S(1) L L L M | (Site may be cleared after study) -
T (4) ' M | (Removal and relocation possible) L
U () H | Bordering channel. Dredgmg for increased traffic will destroy
-valuable site, . .
V{7 H | Within Archaeologxcai waters Dredgmg of new channel will
_ destroy site. ‘
W(4) L L "L | H | Training site for maritime archaeology trainees. Wlll be
: | rendered unsafe as channel is too close . : .
X L L L L | (Existence of target_ known, but not precisely located)
Y (2) L L L L | Exploration not anticipated - '

Note: Impacts are categorrized as low-L; Moderate-M; High-H
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4.19.4 Evaluation of Alternatives -4 in relation fo archaeological concerns

On the basis of the evaluation above, Altcrnative 4 cannot be considered an alternative at all,
and it is recommended that it not be forwarded for serious consideration particularly in
relation to Maritime Archaeology. While Alternatives 1, 2 & 3 appear to be only marginally
different from oéch other, Alternative 1 takes preference over 2 and 3 in view of Site C. Site C
has a low rating only as it is outsidc the Bay proper. However this site is definitely of
archaeological importance, but only precisely located lately and, hence, not yet explored.
Alternatives 2 and 3 provide for the approach to the Bay to go near this site (Alternative 4
envisages the .construction of a breakwater adjacent to it), while Alternative 1, alone, provides
for the approach to avoid this site.. Hence, from an archaeological perspective, Alternative 1 is

the altémative of choice.

4.19.5 Operation Stage

. The changes that take place in topography possibly due to the changes in current and wave
climatc could affect the archaeological sites in the long run. Nevertheless, the adverse
compacts durmg operation stage would be marginal. Hence no attempt is made to explore the

potential 1mpacts durmg the operation stage on the archacological sites,

4.20 Socio-economic Impacts During The Construction and Operational Phases of the

Project

This section deals with likely impacts of the proposed port expansion project on the socio-
economic parameters of the population mentioncd under the ‘existing environment’. Impacts
are asscssed for all four altcmatlves, whlch are summarised in Tables 4.6 and 4.7. Impacts
dunng the construction phase and operatlon phase of the port have been identified and would
be dlscussed separately. The 1mpacts due to thc Tlocation of harbour are discussed under the

construction phase.

4.20.1 Fishing Activities in The Project Area
4.20.1.1 Fishin'g Activities At Dewata, Due To Proposed Location Of The Port Facilities

' FlShCl‘lBS activities in the Dewata area are hkely to be affected by the proposed location of the
port facilities. This is true for all four alternatives, but the impacts will be less felt in respect’
of Alternative 1,2 and_ 4, The approach channel and other harbour facilities of Alternative 3
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are too close to the area of beachseine operations (padu). Fisheries activities in the Old
Harbour Masters area, Mapalawella area, Magalle area and at Unawatuna and Talpe areas will

not be significantly influenced by the location of port facilities as per alternatives studied.

The fisheries activitics in Dewata are likely to be affected in two ways.

1. In case the shore-line is to be fenced and access to coastal waters (in the new harbour
area) is denied to the fishermen, then these fishermen will have to be piovided with
alternative fishing locations because they will not be able to anchor their crafts and to
operate them from thé Dewata arca. Moreover, they may not be able to lay their
beachseine in coastal waters of Dewata.

2. Increased port activities and dredging of the seabed may cause changes in marine
coastal ecology. This may results in a change in specieé composition of fish catches

and the quantity of fish caught.
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Table 4.6

Impacts during the Construction Phase

Actions Affecting Socio-

Assessment of the degree

economic Parameters Damages io the Socio-economic Parameters . ?f impact
- S;meicant Effects
. Al | A2 | A3 | A4
1. Actions Affecting Coastal Marine Ecology
1.1 Location of harbour in 1.1z Loss of beaching point for crafts and loss of M M | M L
fisheries capture zones traditional arca of operation for beachseine
fisheries and traditional fisheries activities (at
Dewata in Zone 1 of the project area) if shoreline
is fenced and access to coastal waters is denied to
fishermen..
1.1b" Decline in fish catches in Dewara of Zone 1 ofthe | M M M L
' project area.
1.1c Decline in fish catches in Mapalawella of Zone 1 L L L M
-of the project area.
1.1d Decline in fish catches in Zone 3 of the project L L L
. arca.
1.2 Disposal of dredging 1.2a Loss of fish catches in Zonel and of the project L L L | L
spoils into fisheries area,
capture zones _ . . .
1.3 Location of harbour and A decline in fish catches in the coastal fisheries L L L L

increased activities in
* coastal fisheries resource -
areas -

13

2 Act:ons affecting Anchorage and movement of other crafts

vehicles carrying soil,
rock , rubble and cement to
constructlon site-

2.1 Sea traffic affecting (he 2.1a. Dlsturbmg the movement of ﬁshmg crafts M
movement of fishing crafts . .operating from fisheries Harbour premises
during the construction 2.1b Disturbing the movement of fishing crafts M
period ' opérating from Old Harbour Masters office and
R Magalle.
2.2 Sea traffic affecting the 2.1c Disturbing the movement and anchorage of yachts M
movement and anchorage causing loss of income from yachts and loss of
of yachts during the interest in Galle port for yachtsmen.
construction period
2.3 Sea traffic affecting the 2.3 Adversely affectmg tha boat services providing for L
movement boat services the needs of the ships anchored outside old
: harbour premises awaiting entry into harbour
3. Actmns Affectmg Recreatmn}Resortheach Areas Along Coastal Zone
3.1 Dredging and Construction | 3.1b Increased turgidity of beach watets and loss of L L L
‘Activities and disposal of swimming sites, fecreational sites and diving sites '
dredging spoils " for tourists.: Loss of income from tourism.
3.1b Loss of income for local people dependmg on - L L L
_ tourism. :
4. Actmns Aﬂectmg Exnsnng Port Activities
4.1 Sea traffic during - 4.1 Disturbing cargo handlmg actxvmes of the existing M
‘construction phase harbour
: _ '5. Actions causing mcreased Road Traffic :
5.1 Increased movement of 5.1 Traffic congestion in the present A2 road M M M M

" Note: L— Low; M ~ Medium; H - High
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Table 4.7

Operation Phase

Assessment of the degree
Actions Affecting of impact
Secioeconomic Damages to the Sociceconomic Parameters ~No Significant
Parameters Significant -Effects
Effect
Al | A2 | A3 | A4
1. Actions Affecting Recreation/Resort/Beach Areas Along Coastal Zone
1.1 Bscape of liquid and | 1.1a Silt and garbage deposition along shoreline L
solid wastes from ~ in Fort of Zone 1 of project area. '
harbour area, 1.1b  Silt deposition along shore line affecting L |l | L
especially floatables the recreational facilities in the Unawatuna
area {Zone 3 of the project area)
1.2 Oil spills/leakage 1.2 Oil films on beach waters and shoreline, L L L
~ within harbour affecting recreational facilities in the
which escape Unawatuna area (Zone 3 of the project
~ harbour area area). -
2. Actions affecting Anchorage and movement of other crafts-
2.1 Sea traffic affecting | 2.1a. Disturbing the movement of fishing crafts L
the movement of operatmg from fisheries Harbour premises..
fishing crafts.
3, Handling of Materials to and from Harbour '
3.1 Traffic congestion | 4.1 A1r pollutlon and rioise pollutlon and, L L | L L
congestion of present A2 road.
4. Actlons Affecting Local Population
4.1 Harbour activities 5.1  Harbour activities and, waste deposition L L L}t L
and coastal pollution along shore line affecting the residential
affecting resident population along the Dewata beach.
population aiong the
coast. _ _ ‘ _
42 Excessive noise from | 5.2 - Causing health problems to residents in the
harbour operations Zone 1 of the project area

Note: . L~ Low; M—Medium; H - High
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4.20.1.2 Coastal fisheries

Dredging and blasting activities and, disposal of dredging spoils in coastal resource arcas may
cause & decline in fish catches in Zone 1 of the project area, affecting the landings of seine
fishermen and those fishing with traditional crafts. However, these impacts will be greatly felt by
the seine fishermen because their gear cannot be moved into deeper waters. In the case of
declining catches, the traditional crafts may shift their area of operation beyond the construction

sites, into deeper waters. These impacts will be similar for all four alternatives studied.

" 4.20.2 Sea traffic during the construction phase affecting movement of crafts ‘to’ and

‘from’ the existing fisheries harbour

4.20.2.1 Movement of fishing crafts -

- These impacts will be felt only if Alternative 4 is implemented. The large number of mechanised
fishing craﬁs (both day boats and multi-day craifts) move along the existing apﬁroach channel into
" the offshore and dccp-sca ‘waters.  Construction activities associated with Alternative 4, may
interfere with the movement of these crafts, which number more than 300. This will affect their

routine fishing trips and disturb their fishing activities.

-4.20.3 Recreation/resort/beach areas along the cbastal zZone

.Drcdgmg and constructlon actlvmes and disposal of drcdgmg spoxls may cause increased turbidity
of beach waters and therefore, loss of income from tourism (both from decreased tourist arrivals
and loss of income for those local people depend_ing on the tourist trade). However, it should be
noted that actiVitiés’_ related to' tourism are concentrated in Zones 2 and 3 of the project area.
Whether cbnstr'uction.'_activ_ifics in Zone 1 will increase the turbidity of coastal waters in Zones 2
-and 3 :wiil &cp'end mainly on the pattern of wave action. In case the pattern of wave action causes
-sﬂtatlon and increased turbidity of coastal waters in Zones 2 and 3, then income from tourism will
be greatly affected. Such zmpacts will be lower for Alternative 4 than other alternatives, since the

construction zone is further away from the touristic areas of Zones 2 and 3.
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4.20.4 During the Operational Phase

No grater impacts are found during the operational phase. However, there could be a considerable
adverse impact on fish catch in the Deweta area with increased ship movement, but it may not be

likely to encounter soon after construction.

4,21 The Built-Environment

4.21.1 Introduction

The built-environment would be significantly changed, modified or altered to accommodate the
proposed development. In addition to this process of changes, the project would pose a severe
strain on the existing physical infrastructure facilities on the hinterland. This section deals with

the anticipated impacts of the port development on the built-environment.
4.21.2 The Hinterland
4.21.2.1Construction stage

The construction of the port requires mai_;cﬁals and plant to be proéurcd'from -and stored in
different places in the hinterland. Althbugh this will have an impact on the land use, it would be
marginal and temporary in nature. Most of the bare land, agricultural land, frihge areas, and the
beach may be used as material storagc_arc.as. The loss of access to the beach during c_onstructibn

would cause an impact on the local community’s recreational activities (in the Dewata Area).

The construction of port would not cause any significant impa.ct on water supply, seWerage,
electricity, and solid waste disposal. Traﬂsportati(_m of oonstrﬁction mateérials in large quan_titiés
would cause a significant impact on the road and rail transport system.: Even at present, most of
the Toads around Galle are congested and ‘additional traffic due to construction would aggravate
this situation. The railway option is also limited due to the narrow ‘scope in’the nét\#brk and
strength of bridges,

All four port layouts would considerably affect the tran'spdrtation _ihffastructurc while having low
impacts on utilities. The impact on land use would be low in all four optioﬁs. “Table 4.8 provides

the surhrnary of intended impacts on the hinterland.
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Table 4.8

Intended Impacts During Construction

Element Alternative 1 Alternative 2 Alternative 3 Alternative 4
Land Use Low Low Low Low
Utilities Low Low Low Low
Transportation | Moderate Moderate Moderate Moderate
4.21.2.2 Operation Stage

The proposed port is likely to bave both direct and indirect impacts on the land use of the
hinterland. These impacts are governed by the following factors;

) Direct usage of land for port operation

(ii) ﬁnp.rovemcht in accessibility, and

(i)  Agglomeration of economic activities.

Port t_erminals,.storag'e and other facilities will nse large areas of land. In addition, access roads,
.pa_rking areas will consume a considerable amount of space in the hinterland. Taken together, the
land side operaﬁons of the proposed port will change the land use pattern of the hinterland to a
.g_'reatcr extent. It is envisaged that the new port would attract local and foreign industries to the
' hinterland and create an agglor_nerétion of industries and commercial establishments. These will in -
turn chahgc the pattcrﬁ of land use in the Galle area to a prédominantly an industrial/commercial

one. .

The port and the piospective industries would require infrastructure services, which are not
adequate at present in Galle. Incidentally, there could be a severe impact on the existing
infrastm_clmc if measures are not taken to improve them. With _'thc Co'mpletion of the proposed |
lGreatcr Galle Water Supply Scheme, there wouldn’t be a serious water shortage in the Galle area.
How_ev;er, eIeCtr_ici_tyrsupply,'seWerage and solid waste disposal'woﬁld be problems that have to be
sorted ().ut before the new port becomes 0pciati0nal. During the operational stage of the port, roads
and fai_livays_ are expéct'ed to shouldcf the burden of distribution of the cargo generated at the new
port. Thé pote'nt_.ial':cﬁ'rgoés to be received at the new port are not only destined to the Southern
area, but also id the whole counir‘yi. These include both break bulk and container cargo. In 2005 it
is cnvisa'ged tf_) handle 'ab_out 1,7 18,000_&)115 of cargo, incliic_iing 27,900 TEU’s of containers. This

would amount to a huge increase in traffic movement to and from the port each day. The potential
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impact of this on the already congested road network would be enormous. However, with the
comstruction of the proposed Southern Highway, the traffic congestion in the north-south corridor
would be greatly reduced. Nevertheless, the potential impact on urban traffic condition in Galle

City cannot be under estimated.
All four port layouts would considerably affect the transportation infrastructure while having low
impacts on utilities. The impact on land use would be low in all four options. Table 4.9 provides

the summary of intended impacts on the hinterland.

Intended Impacts During Operation

Table 4.9
Element Alternative 1 | Alternative2 | Alternative 3 Alternative 4
Land Use Low Low Low - Low
Utilities Low Low Low Low
Transportation Moderate Moderate Moderate Moderate
4.22 The Existing Port

4,22.1 Construction stage

Trénsportatic)n: of construction materials, their storage, construction work including temporary
work could disrupt the existing port in following ways;

(i) Disruption to the access channel and the basin causing difficulty in operation of boats
and vessels and disruption to mooring facilities

(ii) Disruption to ca_fgo handling facilitics

(iii) Disruption to port related land traffic.

The severity of impact on-various elements will depend on the method of construction. However,
disruption could be anticipated on the waterways, anchorage and _bért_hing, if materials are brOught'
in by sea. On the other hand, if transported by land, it could affect the land side operaffons. As
such, in one way or the other, construction material tr'anspOﬂatiOn'WOﬁld have an adverse impact
on the day to day operations of the existing port. The coﬁs’t'ructi.on work itself, espécially dredging,

pile driving, reclamation'ctc., will undbubtcdly- disrupt the operations of the existing port.

Among the propéscd layouts, altematiVe 4 would have the highest impact on the existing port

during construction. Other three alternatives could be ranked equally.
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4.22.2 Operation Stage

Except Alternative 4, other options will not affect the existing port during the operation stage. In
case of Alternative 4, existing port cannot function independently and a proper integration of the

two ports to be worked out. Table 4.10 provides the summary of intended impacts on the existing

port,

Table 4.10 Intended Impacts on the Existing Port

* Element

Alternative 1 Alternative2 | Alternative3 | Alternative 4
Construction Low Low Low Moderate:
Operation Low Low Low Moderate

4.23 Galle Fort and the Landscape
4.23.1’1n_trdduétio'n

The proposed project would signiﬁcantly change, modify or alter the sensitive areas such as the
Galle Fort and the landscape of the Bay. This section deals with the anticipated impacts on thes_e

sensitive areas.

4.23.2 Galle Fort
4.23.2.1 Construction Stage

Blastlng for dredgmg, plle dnvmg etc., may generate ground vibration which in turn, can cause
damage to the rampart, underground drdmage ‘and the historic buildings in the Fort. The Fort has
been deSIgnated as a hentage site and to be preserved for future generatlon There would be an
'_ 1rreparab1e impact on the Fort, if construction produces ground vibration. The Ramparts are the
‘most endangered part of the Fort and the most vulnerable to ground vibration. Much of the
Rampart foundatlon isin a detenorated COﬂdlthn and parts of the Western Wall has already fallen

down.
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4,23.2.2 Operation Stage

Other than for visual quality, Port operation would not cause any significant impact on the Fort.

The impact on visual quality is discussed in another section dealing with the landscape. The Table

411 provides the summary of intended impacts on the Fort.

Table 4.11 Intended Impacts on the Existing Fort
Element Alternative 1 | Alternative 2 | Alternative 3 Alternative 4
Construction | Low Low Low Moderate
Operation Low Low Low Low
4.24 Landscape

- 4.24.1 Construction Stage

Construction is invariably not a pleasing operation to watch. When a pro;ect of thls magnitude is
underway, it’s visual impact would be &gmficantly high. The material and plant used in ‘the
construction work would destroy the tranquﬂhty of the - bay and transform it into a busy
_ construction site. Reclamation of the sea would changc the_topography of the bay and its
landscape character. This will be the case during the daytime as well as nightti'r.ne. The night time

visual impact will be more due to illumination necessary for the works.

4.24.2 Operation Stage

The new Port would significantly intrude the existing visual quality of the Galle Bay due to the
following reasons;

()

Due to the relative size, new Port would dominate the landscape character of the
Bay. The existing port, fisheries harbour and the naval basé are relatively small in
size and they are not dominant at present. : .

The landscape character would change from ' naturalness" to that of "mechamsed" or

(if) -
"industrial" in character with the presence of the proposed port _
(iii) ~The Port related buildings, equipment and ships would obstruct the view of the Bay
(iv) The Port will not harmonise with the existing bu11dmgs and architectural feature in
the Bay. The "modemnness" of the Port will look very much out of place with the
historical Dutch Fort. _
(v) The tranquil nature of the Bay would disapp_e’ar soon after the. Port starts its

operation. Port would create a "busyness" and a "quicker pace" in the Bay.
p y q p y
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(vi) It would create a feeling that the Bay is "congested" compared to the present fecling
of "vastness".

The first impact would be high in intensity for long distance views. The second impact would be
high for medium distance views. Other four impacts would have the highest intensity for short

distance views. Figure 4.2 illustrates the impacts and their intensity against viewing distance.

A
Intensity
LC3 LC2 1.C1
High LC4 LC4
1L.C5
LC6
| LCI
Moderate LC2 1.C3
1Cs
LC6
LC2
_ LC3
Low L1 lLce
. LCs
LCo
>
Short o Medium Long View

Figure 42: The schematic diagram depicting the intensity of various aspects of landscape

character over the distance of view

LCl1: Lanciscape:ci Chazacter is visually altered by dominance
1.C2: Landscaped Character becomes either mechanical/industrial
L.C3: Landscape is obstructed due to the structutes

LC#4: Landscape is moderized compared with that of Fort

LCs: Tranquil]i(y is greatly affected and busyﬁess is considerably
introduced

'LC6: Vastness is reduced and congeétion is introduced
The visual intrusion at nighttime will be severe than that of daytime due to illumination. The
illumination in the Port would be intense in view of security and work conditions and contrast with

the low-intcnsity.lighting in the surrounding areas.

—117—



Both during construction and operation, all four layouts would considerably affect the landscape of

the bay. Table 4.12 provides the summary of intended impacts on the landscape.

Table 4.12 Intended ¥mpacts on the Landscape

Element Alternative 1 | Alternative2 | Alternative3 | Alternative 4
Landscape- During Construction | Low Low Low Medium
Landscape- During Operation Low Low Low Medium
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