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SRI LANKA INDUSTRIAL ESTATE IDENTIFICATION AND DEVELOP.MENT 
PROCEDURE 

June 1997 

EXECUTIVE SUMMARY 

The Identrficatlon and evaluatlOn of potenllal SItes for mdustnal development IS a complex but 
necessary 1ll1llal stage m the establIshment of a sustaInable mdustnal base m Sn Lanka Un11l 
recently selecllon of SItes for mdustnal facilllles was conducted pnmanly on a separate SIte-by
SIte, mdustry-by-mdustry basIS ThIs approach has frequently been llme-consummg, expenSIve, 
controversIal, and frustra1lng for both government offiCIalS and mdustnal applIcants The 
MmIstry of Industnal Development (MIID) IS determmed to change that approach mto one that 
IS more comprehenSIve and more efficIent A part of thIs effort, MlID asked NAREPP to 
conduct a reView of theIr current mdustnal estate SI1lng program 

To conduct thIs study, NAREPP assembled a muludiscIplmary team of envIronmental and 
engmeenng profesSlonals The team members were asSIgned to reView current mdustnal 
development trends and polICIes m Sn Lanka, to assess envIronmental concerns and 
enVIronmental management pracllces asSOCIated With mdustnal development, to conduct 
prehmmary reViews of eleven of MlID's candIdate SItes, to proVIde a comparallve analySIS of 
the enVIronmental and SOCloeconoffilc charactensllcs of each of the SItes, and, usmg the lessons 
learned from the SIte analyses, to denve more general conc1uslOns regardmg measures that Sn 
Lanka can and should take to Improve Its mdustnal SI1lng and management processes 

The mam report contams the team's reView of current mdustnal trends (m Chapter 2), the 
sectoral-level analySls of enVIronmental concerns and management pracllces related to mdustnal 
SI1lng (m Chapter 3), a descnptlOn of the analynca1 methodology developed by the team to carry 
out Its assessment of the eleven proposed mdustnal estates (m Chapter 4), and a synthesIS of the 
results of both the site-specrfic studIes and the more general reView of mdustnal SI1lng (m 
Chapter 5), as well as the team's findmgs and recommendallons for Improvrng the mdustnal 
SI1lng and management process m Sn Lanka (m Chapter 6) 

The Summary EnVIronmental Reports for each of the eleven proposed mdustnal estates that 
MIID asked the study team to evaluate have been separately pnnted and delIvered to the 
Muustry The reports are presented m a standard format to facilitate Slte-to-Slte compansons, 
along With maps and tables that contaIn the results of the on-SIte field evaluauon part of the 
study These reports also contaIn the team's findmgs and recommendatIons With regard to the 
key enVlfOnmental capabilities and resource constraInts relauve to potentIal mdustnal 
development acuVIues at each of the SItes 

I 

ENVIRONMENTAL CONCERNS IN INDUSTRIAL SITING IN SRI LANKA 

In Sn Lanka, as mother rapidly-mdustnalIzmg countrIes, madequate attenllon to enVIronmental 
concerns dunng mdustnal Slllng decISIons may later lead to extremely costly problems There 
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number of projects Among these have been runrung dIsputes over paper mill dIscharges mto 
the Walawe Ganga, controversIes over the odors, solId wastes, and toXIC cheffilcals asSOCiated 
WIth tannery operatIons, erOSlOn and sedImentatIOn m several nvers due to uncontrolled sand 
mmmg, and other ISSUes asSOCIated WIth agncultural and urban dIscharges mto nvers and 
senSItIve coastal wetlands In addItIon to Impacts from large-scale mdustnal plants, cumulatIve 
Impacts of small- and medmm-scale mdustnalIzatIon are major contnbutIng factors to solId 
waste and dnnlang water problems m the Colombo DIStnct 

The envrronmental problems illustrate the need for changes of attLtude and pohCles for planrung, 
operatmg, and momtonng of mdustnes m Sn lanka Fortunately, a further extenSIOn of past 
patterns IS not the mevitable consequence of mdustnahzatlOn Rather, such problems reflect 
mefficient technologIes or wasteful processes as well as carelessness and lack of appropnate 
legal and economIC polICIes Through sound planmng and management the problems of the past 
need not be perpetuated, but mstead can be mImmized or ellmmated 

SYSTEMATIC PLANNING FOR INDUSTRIAL SITING 

EnVIronmental problems asSOCiated WIth mdustnal development can be effectIvely managed If 
appropnate polICIes are put mto place and Implemented These polICIes must address 
envIronmental ISSUes throughout the mdustnalIzatIon process, from 1illtIal SItIng decISIons 
through management of mdustnal facilitIes throughout theIr operatIonal lIfetIme Under a 
natIonal Clean IndustnalIzatIon polIcy, adverse enVIronmental Impacts from mdustnal estates 
can m most cases be aVOIded or greatly reduced If a three-step strategy IS adopted 

A malung careful sItmg decISIOns, 
B malung the appropnate selections of mdustry type and IruX, 

C requmng use of pollution prevention technology 

All three of these steps must be followed m sequence If clean mdustnal development IS to be 
achIeved ThIs study was deSIgned pnmanly to review the estate SItIng process m Sn Lanka 
and to make recommendatlOns for Improvmg It, however, the mam report proVIdes some adVIce 
and recommendatIons on Implementmg all three steps of the above strategy 

STUDY DESIGN AND SCOPE 

The techruca1 desIgn of thIS study was based on the results of 1illtIal SIte surveys conducted m 
October and November 1994 by a Jomt NAREPP/GOSLlWorld Bank: study deSIgn team That 
team VISited rune SItes located m five provmces across Sn Lanka Based on the survey team's 
frndrngs, NAREPP prepared a detaIled Terms of Reference for thiS second study The 
analytIcal approach set out rn the TOR was dIrected pnmanly at assessmg the "enVIronmental 
and SOCIoeconomIc senSItIVity" of the Sites, Ie, the capaCIty of the local enVIronment and the 
commumtIes m the VICIruty of each SIte to absorb mdustnal development To assess the SItes' 
senSItIVIty to or compatIbility With mdustnal development, fourteen enVIronmental parameters 
were evaluated m thIS study 
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0 Surface dramage and sou stability 
0 Surface water avrulability 
0 Wastewater assurulahve capaCIty 
0 Arrquahty 
0 NOIse 
0 Sohd waste dIsposal capaCity 
0 CulturaIJrehglOus resources 
0 Ecolog1cal resources 
0 TransportatIon availability 
0 Pubhc utJ.hty availability 
0 Local labor availability - skilled 
0 Local labor availability -- unskilled 
0 Commuruty mfrastructure 
0 SIte expandabllity 

These parameters were employed to compare SImilar types of mforrnatIon from each of the 
SItes, not to make absolute or final Judgements about the SUItability of mdividual SItes for 
mdustnal development A more detailed envrronmentalimpact assessment (EIA) will be needed 
for any s1te bemg senously conSIdered for locatIon of spec1fic mdustnes WIth medmm and hIgh
pollutIng potentIal before a final SUItability determmatIon can be made 

The WID asked the NAREPP reVIew team to reVIew and evaluate the enVIronmental 
compatlbility, usmg the desIgnated parameters, of eleven SItes that were under actlve 
conSIderatIon for poSSIble development as Industnal estates Table 1 hsts the SItes and therr 
apprmomate locatIons The team conducted the SIte VISIts In July and August 1995 Dunng 
each VISIt, the team made detailed observatlons of the SIte and surroundmg areas and conducted 
InteMews w1th MIlD reg10nal drrectors, local commuruty leaders, and resIdents 

INTERPRETATION OF SITE RATINGS FOR THE 14 PARAM.ETERS 

The team evaluated each SIte for each of the parameters The SItes were rated for each 
parameter at one of three levels HIgh, Medmm, or Low The ratIng gIVen IS the estlmated 
compatlbility of the site for each parameter With regard to typIcal mdustnal actiVIties For 
example, surface water availability at Senapura IS rated as low, mdicatlng that the hffilted 
avrulabllity of surface water at or reasonably near the SIte makes It relatlvely mcompatlble WIth 
many proposed mdustnal aCtIVItles ThIS ratIng system IS, of course, more quahtatlve than 
quantItative, however, team members made a conslderable effort to be obJectIve, and to use 
collectively theIr best profesSIonal Judgement, all ratings were asslgned followmg conSIderable 
dehberatIon and were based on group consensus 

The team I S ratIngs of each SIte for the selected parameters are prov1ded m Table 5-1. The table 
should not be used to conclude that any g1ven Site 1S "best" or "worst" for all types of mdustnal 
development Each, SIte has a d1fferent combmatlon of scores that reflect Site-specIfic 
COndItIOnS However, these data can be used to Identlfy the relatIve frequency and level of 
envrronmental constramts across all SItes WIth respect to each of the ratlng factors 
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MINISTRY OF INDUSTRIAL DEVELOPMENT 

lNDUS1RIAL ESTATES SITING STUDY 

PROPOSED SITES INCLUDED IN STUDY 

I SITE NAME I PROVINCE I DISTRICT I DIVISION I 
1 Bata-Atha Southern Hambantota Ambalantota 

2 Uragasmanhandlya Southern Galle Karandemya 
(Y.ltagala) 

3 WalJapala watta Western Gampaha Mmuwangoda 

4 Karanawan watta N Western Puttalam Dankotuwa 

5 Manawenya N Western Puttalam Arachchlkattuwa 

6 Tammanahele N Western Puttalam Arachchlkattuwa 

7 SCIl.lpura N Central Anuradhapura Ippalogama 

8 1.lInbuttegama N Central Anuradhapura Thambuttegama 
(Mclh.l \\ ell) 

9 Buttalcl Uva Moneragala Buttala 
(at Gamuda wa SIte) 

10 Mapahada Uva Badulla Mahlyangana 
(VlyanHu Camp) 

11 Gemunupura Uva Badulla Re(h mall yadda 

TABLE 1 





For example, m Figure 5-2, WhICh has a separate pIe-chart for each parameter (each crrcle IS 
the sum of that parameter's ratmgs for the 11 SItes) the darker portIons of each 'pIe' mdicated 
lower levels of compatlbility WIth mdustnal uses Surface water, wastewater, skllied labor, and 
soltd waste were rated at eIther medIUm or low compatlbility for all 11 SItes, while arr qualIty, 
unskllled labor, and culturallrelIglOus factors posed relatlvely few problems at most SItes Four 
of the parameters were VIewed by the team as posmg the most senous constraInts on the 
establtshment of mdustnal estates at these SItes 

o Surface water avaIlability IS a constramt or ltmItmg factor at the maJonty of SItes 
Slgmficantiy, none of the SItes were conSIdered by the reVIew team to have "hIgh" 
compatIbility WIth mdustnal development m regard to available water supplIes ThIs 
constramt mdlcates that development of these SItes may have to be restncted to 
mdustnes WIth very low water use requIrements The use of ground water may be an 
optIon at some SItes but sustamable ground water avaIlability cannot be determmed 
WIthout detaIled SIte-specIfic ground water data, WhICh currently do not eXist for any of 
the SItes 

o Lmuted waste-water assmuIatlve capaCIty IS a constramt at the maJonty of the 11 
SItes TIns conclUSIon IS based on analYSIS of storage and flow rates for water bodIes 
near the SItes, as well as on conSIderatlon of other current or planned competmg uses of 
these water bodIes 

o SolId waste dISposal capacity IS a sIgmficant constramt at every SIte The pnmary 
reason IS that there are no eXIstlng properly-constructed landfills at or near any of the 
SItes, furthermore, on-SIte soIl and groundwater condItIons at some SItes are 
mcompatlble WIth landfillmg even If constructlon of such a faCIlIty were to be 
attempted Tlus constramt can be alleVIated to some extent by requmng that, pnor to 
development, the SIte manager must approve each mdustry's provislOns for soltd waste 
dISposal, WhICh could mc1ude constructlon of a landfill or mstallatlon of an on-SIte 
recycltng system or other solId waste treatment umt However, thIS reqUIrement would 
add to the estate development costs and could lead to addltlonal enVIronmental 
problems In addItIon, reSIdues from some waste treatment systems (such as sludge or 
mcmerator ash) would stlll need to be dISposed of somewhere safely after receIvmg on
SIte treatment 

o Luruted space for future expansIOn was a major constramt at most of the SItes The 
reVIew team reached thIS conclUSIOn after consldenng the charactenstIcs of lands 
ImmedIately surroundmg the SItes There are phySical bamers on many of these 
adjacent lands (e g , eXIstmg structures, natural barners such as streams, lagoons, etc) 
that would make future expanSIon of the SItes onto these lands extremely dIfficult and 
expenSIve, If not unfeaSIble 

None of the SItes was found to be Ideally SUited for hlgh-pollutmg mdustnes Some SIteS 
are hIghly unSUItable, whIle others could accommodate hIgh-pollutIng mdustnes only WIth a 
sIgruficant expendIture for additlonal resources andlor envrronmental protectIon measures 
Unfortunately, gIven the typIcally small SIze of the SIteS and the fact that most of them have 
very hmlted potentIal for expanSIon, the need to make slgmficant caPItal outlays for control 
measures greatly dimimshes the appeal of many of these Sites to Investors 
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The MlID should consIder the fact that developers of large mdustnal facilitIes will be loolang 
carefully at ways to control theIr start-up costs, and are most lIkely to be attracted to SItes where 
the managmg entIty has made substantIal up-front mvestments m common amerutIes Such 
mvestments, whether by government or pnvate partIes, are not lIkely to be cost-effectIve on 
small Sites With numerous other constramts 

DEVELOPING AGGREGATE ENVIRONMENTAL INDICATORS 

The 14 parameters were next sorted mto one of two groups (for SItes, eIther pollutIon 
assumIahve capacIty or resource avatlabrnty) that each IS most logIcally asSOCIated WIth 
Seven of the envIronmental parameters were used to rate assImIlatIve capaCIty, and eIght 
parameters were used to rate the second general cntenon, resource aVaIlability Two 
parameters (cultural/relIgIOUS resources and ecOlOgIcal resources) can be applIed to both 
mdicators and were therefore mcluded m the estImatIon process for both 

Once all the parameters for a SIte were rated, an aggregate rankmg for each mdlcator was 
detenmned Because m most cases only general assumptIons can be made about the types of 
mdustnes seelang to locate at a gIven SIte, each parameter was gIVen equal weIght m the 
estImatIon of an aggregate score or classIficatIon of each SIte The two-part aggregate ratmg IS 
detenmned for each SIte by addmg up and companng the number of H, M or L ranlangs 
separately for each of the two mdlcators A slmple averag10g method was used, whereby any 
smgle score of 'H' was matched up agamst any smgle 'L', thereby resultmg m 2 ratIngs of 'M' 
TIns exerCIse produces a compoSIte or aggregate ratIng for each proposed mdustnal estate 

StudIed With regard to the two overall 1Odlcators Thus an overall ratIng of 'M/ML' would 
mean that a SIte was rated medIUm overall for PollutIon ASSImIlatIve CapaCIty, and medmm-to
low overall for Local Resource AVaIlabIlIty ThIS was m fact the aggregate SIte raUng computed 
for Senapura, the scores and aggregate ratIngs for each of the sHes IS gIven m Table 5-2 

RATING OF SELECTED INDUSTRY TYPES BY AGGREGATE INDICATORS 

The separate and aggregate ratmgs In Table 5-2 were complIed for the SItes themselves, not for 
any partIcular combmatIon of mdustnes at that SIte To proVIde some basIS for matchIng 
mdustnes to SItes, the team selected 10 general types of mdustnes found m Sn Lanka and 
scored them agaInst a SImIlar set of parameters Those scores were then used to produce 
aggregate ratIngs 10 the 'pollutIon potentIal' and 'resource consumptIon' categones The results 
are shown 10 Table 5-3 In general terms, the table shows that dIfferent mdustry types vary 
conSiderably ill therr pollutIon and resource consumptIon Impacts, WhIch IS not surpns1Og, but 
the two tables taken together proVIde a systematIc way to look for poSSIble matches, or "fits," 
between a gIVen SIte and a range of mdustnes Where a SIte's natural resources are hffilted, 
mdustry types WIth lower resource consumptIon may be appropnate ThIS ratIng system could 
be used 10 the prehmmary stages of SIte development to IdentIfy whIch mdustry types should be 
encouraged to conSIder WhICh aVaIlable SItes Fmal SItIng declSlons should, of course, be based 
on more SIte-specIfic and mdustry-specific analySIS ThIS methodology, however, offers a 
short-cut m the InItIal screemng stages 
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Table 5 - 3 RATING OF INDUSTRIES ACCORDING TO POLLUTION POTENTIAL AND RESOURCE CONSUMPTION 
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Table 5 _ 2 RATING OF SITES ACCORDING TO POLLUTION ASSIMILATIVE CAPACITY AND RESOURCE AVAILABILITY 
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IMPROVING SRI LANKA'S INDUSTRIAL ESTATE SITING PROCESS 

Perhaps the most slgruficant general findmg of thIs study IS that there has not been a ratIOnal, 
systematic process of screenmg and selectmg SItes m Sn Lanka for mdustnal development. 
Industnal estate SIte selectlon at present appears to be solely supply-dnven, 1 e , tracts of land 
are selected WIthout applymg a consIstent rauonale, evaluated mdiVIdually, and then offered to 
mdustnalIsts for whatever type of facility they are willmg to develop At some pomt an IEE or 
EIA may be undertaken, sometImes rather late ill the process, to detenmne the envIronmental, 
SOCIal, and (to some extent) econormc sUItability of a smgle SIte Consequently, substanoal orne 
and resources can be devoted to mvesugatmg SItes that may have poor prospects for 
development because they have severe resource constraillts, or present major enVIronmental 
problems, or are otherv,llse unafuactIve to potentIal mvestors When tIns happens, the search 
for alternatIve SItes has to begm all over agam, WIth addItIonal costs m tIme and money 

A more ratIonal strategy would be to Implement an orderly Slung process that begms WIth 
Idenufymg an mventory of poSSIble SItes, based on both SIte charactensucs and other 
conslderauons of mdustnal needs and constraillts Through a systemauc screenmg process SItes 
could be selected from tIns mventory based on a vanety of factors, mcludmg Industry resource 
needs, local commuruty acceptance of certaIn types of development, and conSIstency of the 
proposed development WIth regIonal land use and Infrastructure U smg such an Inventory, It IS 
poSSIble to conduct an enVIronmental assessment that allows for a systematIc companson of 
alternahve SItes, thus favonng selectIon of one or more SItes that are the most enVIronmentally 
and econorruca11y SUItable The framework for such a strategy IS suggested In Figure 4-1 

IMPROVING SRI LANKA'S INDUSTRIAL ESTATE DEVELOP:M:ENT 

In the course of tIns study the NAREPP team encountered several planmng and management 
Issues relatmg to the mdustnal estate SItIng process and other polICIes to develop and manage 
mdustnal estates All of these Issues are manageable and can be effecuvely addressed WIth 
appropnate pohcy and msutuuonal measures, as recommended below These Issues are 

1 ImproVlng market data zndlcaitng the level and types of Industry Interests For almost all 
of the SItes m thIS study MlID lacked firm mdustry proposals or expresSIOns of specIfic mdustry 
mterests Thus, there was no sohd basIS for SIte plannmg and desIgn to accommodate specIfic 
mdustnes 

2 lmprovmg the tract dejinztwn process The process for Slung mdustnal estates m Sn Lanka 
begInS WIth Idenufymg lands owned by the Government that are of appropnate SIze and that are 
not currently m use or commItted to other specIfic uses Beyond thIS necessary first step, many 
addluonal measures must be taken to define and ulumately select specIfic tracts of land from 
among larger umts The estabhshment of firm SIte boundanes should take place near the end of 
thIs process, not the begmmng, as appears to have been the case WIth most of the SItes analyzed 
In thIS study 
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FIgure 4 1 Flow-chart descnbmg the recommended procedure for mdustnal estate 
IdentIficatIOn and development 
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3 Improvmg mteragency coordmatwn and commumcatwn: The mdustnal estate programs of 
the vanous mdustnal development agencIes m Sn Lanka have not been well coordmated In 
partlcular, there has not been a multJ.-agency mstJ.tutJ.onal mechamsm for systematlcally 
assessmg the need for new estates on the basIS of market demand The recently-estabhshed 
Sectoral Comnuttee on Industnal Estates and PrOjects may be the key to Improvmg thIs much
needed coordmatJ.on 

4 Prepanng estate management plans that encourage poilutwn preventwn and effecttve 
envzronmenial management at the lndustnal estates: Detailed plans for developmg and 
managmg most of these estates have not been completed Wlule thIS IS an Issue of concern, It IS 
not cntJ.cal smce few of the SItes reVIewed m thIs study have firm mdustry facility plans at thIs 
tJ.me Thus there IS an opportumty to Imtlate polICIes now that mcorporate sound envIronmental 
pnncipies mto estate management plans Domg so now will aVOId many problems later The 
pnncipies that need to be embodIed m estate management plans mclude 

o Apply polluter-pays pnncipies to prOVISIon of estate servICes such as common waste 
treatment and dISposal facilitJ.es, 

o Reward deSIgns that prevent pollutJ.on before It IS generated, 

o PrOVIde clear procedures and hnes of authonty for dealmg With both planned and 
unplanned events 

5 Improvzng coordmatwn and shanng of data on zndustnal needs and znterests There are 
several separate sources withm Sn Lanka of such market data The Sectoral Comnuttee can 
play an extremely valuable role m actJ.vely compl1mg thIS mfonnatlon and helpIng to ensure that 
It IS shared among all agenCIes that have a stake In mdustnal estate planmng and development 

6 Expandzng the Inventory of Potentwl Sztes In spIte of the large number of mdustnal 
estates currently proposed for Sn Lanka, our study shows that very few are lIkely even to be 
margmally SUItably for medlUm- and high-pollutJ.ng mdustnes Of the eleven SItes evaluated In 
thIs study none could be conSIdered Ideal for such Industnes There IS a groWIng need to 
develop an mventory of SItes that are SUIted to partIcular mdustry needs ThIS Inventory does 
not currently eXist, largely because under the eXIstJ.ng sItmg process mdividual tracts of land are 
first selected, then evaluated m tenns of theIr economIC, enVIronmental, and SOCIal attnbutes 
As SItes are ehmmated from further conSIderatlon for vanous reasons, there IS httle chOIce but 
to start the process of findmg SItes for analySIS all over agaIn 

7. Devewpzng Effecttve Industnal Estate Management Plans When evaluat:J.ng mdividual 
estate proposals, the Sectoral CommIttee should closely examme the arrangements that are 
proposed for estate management, 10 particular proVISIons for sharmg enVIronmental 
management and overSight responslbIl1tles among the 10dustnal development agenCIes, CEA 
and local enVIronmental authontles, estate developers, and mdIvIdual 10dustnallsts These 

I proVISIOns are extremely Important, they must be spelled out m detaIled form, and carefully 
conSidered 
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SRI LANKA INDUSTRIAL ESTATES IDENTIFICATION AND 
DEVELOPMENT PROCEDURE 

CHAPTER 1 

INTRODUCTION 

ExpanSIOn and dIverSIfIcatIOn of the eXlstmg mdustnal base m Sn Lanka are major 
components of the country's economIC development strategy Increased mdustnahzatlon 
holds the promIse of an lffiproved economy It IS, however also fraught wIth numerous 
envIronmental and socIal rIsks If lffiproperly planned and managed The Government of 
Sn Lanka recogruzes that one promIsmg approach to mIlllffilzmg these rIsks IS to locate 
new mdustnal faCIlItIes m mdustrial estates that are desIgned and operated wIth appropnate 
mfrastructure and envIronmental controls ThIs report provIdes the results of a study 
conducted by NAREPP (a Jomt project of the U S Agency for InternatIOnal Development 
and the Government of Sn Lanka), the study responds to the Government's request for an 
evaluatIon of the techrucal, pohcy, and mstltutIOnal Issues associated WIth mdustnal estate 
development and operatIOn, and a reVIew of current SItIng pohCIes m 11ght of these Issues 

1 1 BACKGROUND 

The Government of Sn Lanka (GOSL) has adopted a Clean IndustnalIzatIOn PolIcy, 
conslstmg of a set of measures to ensure that both eXIstmg and new mdustnes are 
envIronmentally responSIble A sigruficant measures was a deCISIOn adopted by the Cabmet 
m 1994 requrrmg that all new mdustnes that are claSSIfied as hIgh-pollutmg (as defined by 
the Central EnVIronmental Authonty) be located m mdustrial estates Further, all new 
mdustrles claSSIfied as medmm-pollutmg must be located m mdustnal estates If they expect 
to generate large quantItIes of so11d and lIqUId wastes ThIS polIcy IS mtended to ensure 
that mdustries WIth the greatest pollutIon potential have appropnate envIronmental controls 
and are located m areas that are the most SUItable WIth respect to theIr envIronmental and 
socral-economIc attnbutes 

One of the fIrst mdustnal development programs to be affected by thIS polIcy IS a program 
recently IIDtlated by the MiruStry of IndustrIal Development (MIlD) to foster the 
development of mdustrIal estates at numerous locatIons throughout the country Under thIS 
program, MilD WIll be offenng a package of IncentIves to encourage pnvate mvestors to 
develop mdustrIal estates on deSIgnated SItes Dependmg on Investor mterest and speCIfic 
SIte capabIlItIes, some of these SItes may be developed as estates to support a WIde range of 
mdustnes 
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Histoncally, mdustrIal estate development planmng In Sn Lanka has been carned out on a 
separate site-by-site baSIS RecogmzIng that MilD's program affords an excellent 
opportumty to apply SrI Lanka's new IndustnalIzatIon polIcy In a more comprehenSIve way 
to an entire new IndustrIal sector, the Government of SrI Lanka requested NAREPP's 
aSSIstance In revIewmg MilD's ImplementatIon plans ThIS actiVIty mcluded conductmg 
prelImmary envIronmental reVIews of eleven of MilD's candIdate sItes, comparIng the 
envIronmental and SOCIa-economIC charactenstics of all of the sItes, and usmg the lessons 
learned from the sIte analyses to denve more general conclusIOns regardmg measures that 
Sn Lanka should take to Improve ItS mdustnal sltmg process 

NAREPP has prepared thIS report m response to the Government's request The report 
summarIzes the results of a Jomt NAREPP/GOSL study that was Ill1tlated m June 1995 and 
completed m September 1995 The study deSIgn and methodology were denved m part 
from a prelnnmary sItmg survey done by NAREPP m 1994, the study also drew on 
envIronmental gUldelmes for mdustnal sItmg developed by the Central EnVIronmental 
Authonty m 1993 - 94 WIth aSSIstance from NAREPP NAREPP hopes that the fmdmgs 
prOVIded herem WIll help lay the groundwork for an Improved mdustnal sltmg process m 
Sn Lanka that WIll support the country's economIC development ObjectIves WIthout 
compromIsmg Its envIronmental goals Indeed, such a process, If carefully and rIgorously 
Implemented, can demonstrate the essentIal cOmpatIbIhty of economIC and envIronmental 
polICIes 

1 2 OBJECTIVES OF THIS STUDY 

ThIS study IS mtended to aSSIst the GOSL m Implementmg key elements of the Clean 
IndustnalIzatlon PolIcy that relate to the sItmg and managmg mdustnal estates There are 
three major objectIves 

A To aSSIst MIlD m screemng Its candIdate SItes to determme WhIch SItes may be most 
SUItable for mdustnal estates m terms of theIr envIronmental and SOCIoeconomIC 
charactenstIcs, 

B Based on the lessons learned from thIS screenmg process, to develop general 
recommendatlons for nnprovmg the overall mdustnal estate sltmg and development 
program and Its related envIronmental management praCtices and polICIes, 

C Develop a comprehensIve polIcy on mdustnal estate SItIng and development, that 
can be lllStltutIonalIzed at the natIOnal and provmcIal levels 
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1 3 MAJOR ACTIVITIES OF THE STUDY 

The above objectives were met by undertakmg the followmg major actIvItIes 

FIeld VISIts were made by the study team to each of the sItes, where data were 
collected to prepare Imtlal EnvIronmental Exammatlon reports and to evaluate each 
SIte m terms of the overall mdustnal estate development strategy of the MilD, 

A procedure for matchmg an mdustnal estate WIth appropnate types of mdustnes 
was developed ThIS procedure IdentIfies compatIble mdustnes, maXImum 
allowance levels of mdustnal actIvIY and related sIzmg CrItena, 

An lll1tIal SIte VlSlt ChecklIst and a computensed Worksheet were prepared, for use 
by the RegIOnal Industnal ServIce CommIttees (RISC) ThIS SIte EvaluatIOn 
Procedure allows the RISC and the MilD to compare alternatIve sItes m terms of 
several relevant parameters, 

A systematIc procedure for IdentIfIcatIon and development of mdustnal estates was 
developed ThIs procedure IdentIfIes the appropnate sequence of actIOn, along WIth 
the responsIbIle agenCIes, to facIhtate effective IdentIfIcatIOn, development and 
management of mdustnal estates 

14 DISCLAIMER 

Readers of thIS report should keep m mmd that the findmgs and recommendatIOns 
contamed herem represent the best profeSSIonal Judgement of the study team only VIews 
expressed do not necessanly represent those of the Government of Sn Lanka or NAREPP 
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CHAPTER 2 

1NDUSTRIAL POLICIES AND TRENDS IN SRI LANKA 

ThIS chapter focuses on the hIstoncal progresslOn of mdustnahzatlOn and of natlOnal 
polIcIes and programs relatmg to mdustnal estates m Sn Lanka, to prOVIde a context for 
thIs mdustnal estate sItmg study 

2 1 HISTORICAL PERSPECTIVE 

In Sn Lanka, pnvate-sector mdustnalIzatlOn was fIrst emphasIzed as a natlOnal polIcy 
dunng the late 1950s when the government adopted a pollcy of Import substitutIon Pnor 
to thIS penod most mdustnal actIVIty was undertaken by the government Pnvate-sector 
mdustnes were lImIted to a few commodIties such as bISCUIts, aerated water, CIgarettes, 
matches and soap 1 The government focused on settmg up and managmg large-scale 
mdustnes Although the government actIvely partICIpated as chIef mvestor and decIsIOn 
maker m the mdustnal development process, development of small- and medmm- scale 
mdustnes was left to the pnvate sector The protectIOlllst pohcles adopted by the 
government opened up many markets for domestIcally-produced consumer goods 

The government's polIcy was mfluenced by economIC theones that JustIfied temporary 
protectIOn of domestIC sectors based on the 'Infant mdustry' argument Many finanCIal 
polICIes of that penod reflected the government's pOSItIOn of promotIng Import SubstItutIOn 
These mcluded lIcensmg, hIgh tanffs, quotas, a ban on lUXUry goods, foreIgn exchange 
restnctIOns, and extenSIve government mterventlon m mdustnal management 

EconomIC polICIes smce the 1960s have fluctuated between more lIberallzed, market
onented polICIes and StrICt regImes of controls These vanatIOns have had an Impact on the 
contInUIty of mdustrialIzatIOn, and partlcularly on the pnvate sector Correspondmg WIth 
the prevaIlIng economIC polICIes, Industnal development trends fluctuated as well 

Broad economIC reforms undertaken m 1977 led to an mcrease m Industnal actIVIty 
ProtectIOmst polICIes were largely replaced WIth open-market polICIes The tarIff structure 
was reVIsed and a scheme of tax InCentIves was mtroduced to attract foreIgn mvestors The 
exchange rate was ratIOnalIzed by means of devaluatIon, and a managed float polIcy was 
adopted to reflect market forces These open-market lIberal economIC polICIes were further 
supported by fiscal and monetary polICIes adopted by the World Bank and InternatIOnal 
Monetary Fund under the StabIlIzatIOn and Structural Adjustment Programs 

I 

The penod followmg 1977 saw a rapId expansIOn of Industnal actIvIty, mamly due to the 
avaIlabIlIty of raw matenal, machmery, and spare parts Furthermore, dIrect foreIgn 
mvestment responded to the government's polIcy of InCentIves to promote mdustnalIzatIOn 
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DUrIng the penod 1978 - 1991 annual growth of mdustrIal productIOn reached an average 
of 8 per cent, the growth rate has declmed somewhat smce then 

22 CURRENT POLICY ON INDUSTRIALIZATION AND INDUSTRIAL ESTATES 

Sn Lanka's current mdustrIal polIcy IS based on the experIence of other well-perfonmng 
ASIan economIes 2 The Government seeks to provIde a "stable and sustamable \I 

macroeconomIC enVIronment whIch wIll tend to accelerate mdustnal development The 
Government would hke to develop an "mternatIonally competItIve, export OrIented 
divefSlfied mdustnal sector," characterIzed by a range of hIgh-technology 'non-pollutmg' 
mdustrIes But 'non-pollutmg' labor-mtensive mdustnes are also encouraged ForeIgn 
mvestment m the mdustrIal sector IS emphaSIzed smce It provIdes capItal and access to 
modern technology and export markets 

IndustrIal development m rural areas IS now bemg encouraged WIth a VIew to promotmg 
regIOnal development and to reducmg urban congestIon PrIvate-sector mvestment m rural 
areas IS to be encouraged by provIdmg mfrastructure facIlItIes PrIonty IS to be gIven to 
agnculture-based mdustrIes and to the manufacture of firushed agncultural goods 

The ReglOnal Industnal SerVIce CommIttees (RISCs) serve as the regIonal extenslOn of the 
MiruStry of IndustrIal Development (MilD), though other mstItutIons also play lffiportant 
roles m planrung and promotmg mdustrIal expanslOn (see below) The MInIStry'S 1995 
ActIon Plan proposes measures to strengthen the abIlIty of RISCs to execute mfrastructure 
projects m theIr respectIve provmces Under these plans the RISCs are vested WIth 
responSIbIlIty to address several Issues pertarnmg to promotIon of mdustnal growth, 
mcludmg mfrastructure, fmance, and technology development 

The MilD has adopted the polIcy of developmg mdustrIal estates as a key component of ItS 
natlOnal mdustnalIzatIon strategy Due to cost as well as tlme constramts It IS not feasIble 
to proVIde mfrastructure faCIlIties necessary for mdustnal expanslOn on an Island-WIde 
scale Industnal estates are a cost-effectIve way to provIde such rnfrastructure and to 
faCIlItate rndustnal development at specIfIC locatIons ThIS approach has also been 
promoted as the best way to ensure that adequate envIronmental controls are exerted on 
mdustrIal productlon Two large mdustnal estates at Katana and Seethawaka are currently 
m the advanced plannmg stages at MIlD The MIlD IS also exammmg several SItes across 
the country as potentIal candIdates for reglOnal mdustnal estates Eleven such potentIal 
regIOnal SItes were analysed durmg thIs study, the pnncIpal findmgs and recommendatIOns 
of the study team are presented III Chapter 5 of thIS report 

In a concurrent effort, InItlated by the MInIStry of Transport, EnVIronment and Women IS 
AffaIrs (M/TEWA) the Cabmet m 1994 approved a declSlon that all hIgh- and medIUm
pollutmg mdustnes should be located m deSIgnated mdustrIal estates DIspersal of 
pollutrng rndustnes throughout the country has Imposed sigruficant dIfficultIes for the 
Central EnVIronmental Authonty, WhICh IS charged WIth mOnItonng and enforcrng the 
nation's envIronmental regulatlOns The CEA's task should be made conSIderably eaSIer If 
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all new hIgh- and medmm- pollutIng mdustnes are located WIthIn desIgnated Industnal 
estateslparks There IS, however, consIderable uncertaInty as to WhICh speCIfIc Industnal 
projects or facIlItIes may be classIfIed as hIgh or medIUm pollutIng Furthermore, strong 
arguments can be made on the basIs of the pnnciple of economles-of-scale WhICh suggest 
that pollutIOn abatement costs can be reduced If effluent from SImIlar mdustrIes IS treated 
centrally 

The declSlon to focus on mdustrIal estates has been JustIfied on the grounds of meetIng the 
mdependent goals of both the MilD and of the M/TEWA It constltutes a 'WIn-wm' polIcy 
m thIS regard and IS therefore lIkely to receIve support from the current government 
WhIle there IS general consensus on the broad concept of mdustnal estates development, 
the detaIls of a natIOnal polIcy must be carefully conSIdered, addressmg concerns of the 
relevant government agenCIes as well as the prIvate-sector mdustries that wIll be subject to 
this polIcy ThIS report IS mtended to support that task 

23 INSTITUTIONAL ASPECTS OF INDUSTRIAL ESTATE DEVELOPMENT 

The Mlillstry of Industnal Development and the Board of Investment (BOI) are the 
pnncipal government agenCIes responsIble for mdustnal actIVItIes In Sn Lanka These two 
orgamsatIOns prOVIde oversIght on actIVItIes such as foreIgn Investment trackmg and 
promotIOn, export promotIOn, facilItatmg pnvate sector growth, prOVIdIng Infrastructure, 
financmg mvestments, and strengthenmg regIOnal mdustrIaI development These actIVItIes 
are coordmated through a range of agenCIes mcludmg the, Export Development Board 
(EDB) , Board of Infrastructure Investment (BII), the Industrial Development Board (IDB), 
and the RegIOnal Industnal ServIce CommIttees (RISCs) 

Several of these agenCIes are governed by separate laws or acts of ParlIament that define 
theIr authonty or JurIsdIctIOn for actIVItIes pertalillng speCIfically to the respectIve agency 
The BOI and IDB have speCIfic mandates to promote mdustrial growth, and therefore also 
engage m developIng IndustrIal estates The ProvmcIaI CounCIls (PCs) and the Urban 
Development Authonty (UDA) promote Industnal estates as well FInally, credIt 
mstitutIons such as the Development FInance CorporatIOn of Ceylon (DFCC) and the 
NatIOnal Development Bank (NDB) are also actIve m the development of Industnal estates 
The speCIfic roles of these agenCIes WIth regard to mdustnal estates are addressed In the 

followmg sectIOn SInce these agenCIes tend to operate WIthIn the scope of theIr speCIfic 
mandates, on occaSIOn theIr actIvltles may cause redundancy or duplIcatIOn With respect 
to the sltmg of mdustrIal estates, these overlappmg mandates could result m the mefficlent 
use of resources as well as m unforeseen environmental consequences If sItes are located m 
close proxnmty to each other In one such mstance, the BOr IS developmg an mdustrIal 
zone directly adjacent to an mdustrIal estate managed by IDB Industnal growth trends In 
the area do not appear to warrant two mdustrIal estates Such deCISIOns suggest the lack of 
a mechamsm to coordmate the actIVItIes of the relevant agen~;}es Involved WIth developIng 
mdustnal estates 
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In VIew of the need to coordmate SItIng of mdustnal estates, a Sectoral Comrlllttee has been 
established wlthm the MIlD The commIttee IS chaIred by the Secretary of MIlD wIth 
representatlOn by the Treasury, Department of NatlOnal Planrung (NPD), BOI, Labour 
Mmlstry, MIID, IDB and the UDA All future proposals for mdustnal estates must be 
cleared by thIS commIttee pnor to submISSIon for cabmet approval Gmdelmes for 
estabhshmg mdustnal estates have also been establIshed by thIS commIttee Accordmg to 
the guldelmes the fIrst step IS to conduct a demand survey of the proposed SIte Thereafter 
approval IS to be obtamed from the ruSCs and the Sectoral CommIttee Clearance from the 
CEA must be obtamed next, based on reVIew of an acceptable ImtIal EnVIronmental 
ExammatIOn (lEE) or EnvIronmental Impact Assessment (EIA) Fmally, the proposal must 
be submitted to the relevant mimstry for cab met approval 

2 3 1 MInIstry of IndustrIal Development (M/ID) 

The MilD IS the pnmary authonty responsIble for developmg and carrymg out the 
mdustnal polIcy of the GOSL As stated m ItS ActlOn Plan for 1995, the Mmistry has 
proposed to develop mdustnal estates m several regIOns and two large mdustnal estates m 
the greater Colombo area The latter are targeted for large-scale mdustnes, Katana for 
mgh-pollutmg mdustnes and Seethawaka for medmm- and high-pollutmg mdustnes The 
Government of Japan IS provldmg aSSIstance to develop mfrastructure faCIlItIes at these two 
SItes The role of the Mimstry IS lIImted to IdentIfymg and promotmg the development of 
mdustnal estates It does not playa large role m managmg or momtonng the SItes 

The ReglOnal Industnal ServIces CommIttees (ruSCs) are responSIble for developmg 
mdustnal estates m the regIOns The Deputy DlvislOnal Secretanes are expected to IdentIfy 
SUItable SItes wltlun theIr respective dIVISIons These proposals WIll be submItted to the 
MilD VIa the respectIve RISCs In July 1995 the Mmlstry IdentIfIed 15 candIdate sltes and 
requested express lOllS of mdustry mterest, among those sltes are the 11 mc1uded m thIS 
study (see Table 2 3 1 below) Once the SItes are approved by the sectoral commIttee, the 
MilD IS to arrange for acqUISItIOn of the reqUIred land by appealmg to the Cabmet MilD 
has smce IdentIfied several other SItes 

ResponSIbIlIty for managmg the regIOnal mdustnal estates wIll lIkely be aSSIgned to pnvate 
partIes and would mvolve several elements FIrst, servIces such as maIntenance of roads 
and utIlItIes and prOVIdIng central secunty for the premIses are to be undertaken centrally 
rather than by each IndIVIdual mdustry Second, at mdustrlal estates deSIgnated for hlgh
and medmm-pollutmg mdustnes, waste dIsposal can be addressed most effectively by 
means of central facIlItIes such as mcmerators and centralIzed wastewater treatment 
faCIlItIes ThIrd, each SIte must have a management authonty to address varIOUS concerns 
that anse among mdustriahsts occupymg the estate These may relate to mternal Issues 
among fIrms or Issues that mdustnes withm the park face m common These actIVItIes 
must be undertaken by the authonty aSSIgned responsIbIlIty for managmg the estate 

I 

lrutIalIy the MilD strategy was to proVIde baSIC mfrastructure (e g , roads, 
telecommumcatlOn, power, and water) to the penmeter of the mdustnal estate SIte 
However, MilD smce deCIded to develop mfrastructure withm the estates as well 
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Karanawanwatte Industnal Estate m the Dankotuwa DIVlSlon was the first to be so 
developed under the MilD program The possIbIlIty of contractmg the pnvate sector to 
develop (and manage) certam mfrastructure facIlItIes such as central waste-water treatment 
and solId waste management on a BuIld-Own-Operate or Bulld-Operate-Transfer scheme IS 
bemg consIdered 

Table 2 3 1 below summarIZes currently avaIlable InformatIOn on the mdustnal estates 
proposed by the MlillStry of Industnal Development Note that thIS study only focused on 
the latter 11 SItes 

Table 2 3 1 PotentIal fudustrml Estates Summary mformatIOn 

N arne of mdustrIal DIstnct Area 
estate (ha) 

Seethawaka AVIssawela 17200 

Katana Negombo 8200 

Fullerton 1200 

Bata-Atha Hambantota 43 

Uragasmanhandlya Galle 20 

WalJapala-watta Gampaha 6 

Karanawan-watta Puttalam 23 

Manawenya Puttalam 21 

Tammanakele Puttalam 

Senapura Anuradha- 15 
pura 

Tambuttegama Anuradha- 40 
pura 

Buttala Moneragala 35 

VIyamm Camp Badulla 107 

Gemunupura Badulla 85 
I 
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2 3 2 Board of Investment (BOI) 

The BOI was created under the GCEC law No 4 of 1978 WIth the objective of attractmg 
foreIgn capital and mvestors, promotmg mdustnal development, and generatmg 
employment To thIS end BOI develops and manages mdustnal estates to faCIlItate export
onented mdustnal growth m the country 3 At present BaI operates three mdustnal estates, 
located at Katunayake, Blyagama and Koggala Two more estates are bemg developed at 
Pallekale and Hambantota DetaIls of these mdustnal estates are prOVIded m Table 2 3 2-A 

Table 2 3 2-A IndustrIal estates managed by the BOI 

Name of DIstnct Area (ha ) No of Type of mdustry 
mdustnal Industnes m 

estate occupation 

Katunayake Colombo 190 105 Low and medIUm 
pollutmg 

Blyagama Colombo 180 38 low, medIUm and hIgh 
pollutmg 

Koggala Ambalangoda 91 11 low pollutmg (dry) 

Pallekale Kandy 82 5 low pollutmg 

Hambantota Hambantota 100 - -

Bor assumes responsIbIlIty for IdentIfymg, approvmg, acquIrIng and developmg SItes, 
approvmg mdustnes, and momtormg and managmg SItes BOI develops mfrastructure 
faCIlItIes wlthm the mdustnal estate as well Power, water, telephone, and sewer hnes are 
prOVIded to the boundary of the mdIvldual lots withm the estates BaI also prOVIdes 
serVIces that may mclude mamtenance of the publIc areas and mfrastructure withm the 
estate, provldmg overall secuflty, and central treatment of solId and lIqUId waste 

IndIVIdual mdustnes must comply WIth pre-treatment water qualIty standards speCIfIed by 
the BOr These pertam to BOD and suspended solIds For all other water-qualIty 
parameters the pre-treatment standards are the same as the national effluent standards 
establIshed by the Central EnVironmental Authonty (CEA) Pre-treatment standards 
establIshed by the Bor are gIven below m Table 2 3 2-B of thIS chapter 

Industnes that WIsh to locate wlthm BaI mdustnal estates are not reqUIred to conduct EIAs 
or IEEs for the proposed speCIfIC actIVIty Rather they undergo an ImtIal envIronmental 
screenmg by the BOI before recelvmg approval ThIS screemng constltutes offiCial 
Clearance for the mdustnal aCtiVIty withm the gUIdelmes set forth by the BaI agreement, 
and IS accepted by the CEA 
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Table 23 2-B Pretreatment Standards for Water QualIty EstablIshed by the BOI 

Parameter Maxunum Tolerance 
Lunlt 

BOD (5 days at 20°C) mg/l 200 
pH 60- 85 
Suspended solIds mg/l 500 
Total dIssolved solIds (morgarnc) mg/l 2100 
Temperature (0C) 40 
Phenohc compounds mg/l 5 
all and grease mg/l 30 
Total ChromIUm mg/l 2 (ChromIUm VI 0 5) 
C02P_er m~l 3 
Lead mg/l 1 
Mercury mg/l 00005 
NIckel mg/l 3 
Zmc mg/l 10 
Arseruc mgll 02 
Boron mg/l 2 
Percent SodIUm 60 
Ammoruacal NItrogen mg/l 50 
SulphIdes mg/l 2 
Sulphates mg/l 1000 
Chlondes mgll 900 
Cyarndes mg/l 02 
RadIoactIve Matenal 

Alpha emItters mc/ml 10 -7 
Beta emItters mc/ml 10 -6 
Source BOI 

233 Urban Development AuthOrIty (UDA) 

Under the UDA Law No 41 of 1978, any area may be declared an "urban development 
area," at WhICh stage the area comes under JUrISdIctIOn of the UDA Operatmg withm Its 
mandate to promote well-planned urban development, the UDA has establIShed mdustnal 
estates In several regIOns of the country The UDA can act as a proJect-approvmg agency 
(p AA) In revIewlllg plans for proposed llldustnal estates UDA IS also dIrectly mvolved In 
SItlllg llldustnal estates The mam functIOns served by the UDA relatmg to Industnal 
estates development are 

1) acqulSltIOn of land for development as mdustnal estates, 

2-7 

1--1 



2) selectIon of mdustnes through a selectIOn corrumttee on WhICh IDB, MilD, BOI and 
the PC are also represented 

The UDA aSSISts m developmg mdustnal estates WIth the support of the Mlillstry of 
Fmance, Planrung, Ethruc AffaIrs and NatIOnal IntegratIOn The mdustnal estates 
illlplemented by the UDA are gIven m Table 2 3 3 

Table 2 3 3 IndustrIal Estates of the UDA 

Name of mdustnal DIstnct Area No of SItes No of 
estate (ha) avaIlable mdustnes m 

occupatIon 

Pehyagoda Stage 1 Gampaha 745 70 28 

Pehyagoda Stage 2 Gampaha 749 60 --

Kattuwana Colombo 243 79 28 

Modarawila Stage 1 Panadura 10 32 08 

ModarawIla Stage 2 Panadura 10 -- --

Source UDA 

2 3 4 IndustrIal Development Board 

Under the Industnal Development Act No 36 of 1969, the IDB IS responsIble for 
promotIng and developmg small- and medIUm- scale mdustnes4 It functIOns under the 
MilD Pnor to the creatIon of the UDA, the IDB held sole responSIbIlIty for provIdIng 
support to mdustnes In 1962 the IDB establIshed the fIrst Industnal estate In Sn Lanka, at 
Ja-Ela Several years later two other mdustnal estates were establIshed, one m Pallekale 
and another m Atchuvely m the Jaffna dIstnct The latter has ceased to operate due to 
polItIcal and economIC InstabIlIty m the regIOn BaSIC faCIlItIes such as roads, water 
supply, dramage, waste dIsposal, electncIty, and telecommumcatIOn are prOVIded at these 
estates 

In 1992 the IDB launched a project known as "Isuru Uyana," deSIgned to prOVIde land III 
Industnal estates furmshed WIth baSIC mfrastructure such as roads, water and electncity 
Under thIS project several new mdustnal estates were establIshed 
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235 Central EnvIronmental Authority (CEA) 

The CEA IS vested WIth power to enforce the envIronmental regulatlons of SrI Lanka as 
stIpulated m the NatIOnal EnVIronmental Act No 47 of 1980 and Amendments of 1988 
The two mam envIronmental regulatIOns that are relevant to the mdustrIal estates are (1) 
the EnVIronmental ProtectIOn LIcense (EPL) scheme, and (2) the requIrement for the 
project proponent to conduct an lEE or ElA pnor to sItmg an mdustry or mdustrIal estate 

Any mdustnal actIVIty that WIll result m the dIscharge of mdustrIal effluent or emISSIon of 
known aIr pollutants IS reqUIred by law to obtaIn an EPL pnor to commenCIng operatIOns 
The EPL IS a condItIonal agreement to ensure that the Industry meets pre-specIfIed natIOnal 
water qualIty standards Standards for emISSIon of aIr pollutants have stIll to be formally 
adopted and publIshed Smce many IndustrIes were already In eXIstence when the EPL 
system was enacted In 1990, the CEA adopts a somewhat dIfferent approach In ISSUIng 
EPLs to eXIstIng IndustrIes The condItIOnal agreement upon WhICh an EPL IS Issued IS 
more tolerant for those older Industnes New IndustrIes, however, must proVIde eVIdence 
that speCIfIC measures are beIng adopted dunng the constructIon of faCIlItIes to assure 
adequate treatment of effluents and other regulated substances 

The natIOnal effluent standards for water qUalIty apply to effluent dIscharged from an 
IndustrIal estate as well Effluent from a central treatment faCIlIty at an IndustrIal estate IS 
therefore expected to meet the same water qualIty standards as effluent dIscharged from a 
partIcular Industry 

Under the NatIonal EnVIronmental Act N, an EIA IS reqUITed If a project qualIfIes as a 
"prescrIbed project II:> There are two levels to the EIA process FIrst IS an "ImtIal 
EnVIronmental ExamInatIon" (lEE), WhICh IS a short and sometImes prehmInary report 
speCIfyIng the pOSSIble envIronmental Impacts of the project For many projects, an IEE
level analYSIS IS suffiCIent to meet envIronmental concerns However, If the Impacts are 
consIdered by the CEA to be sIgmficant, a more detaIled "EnVIronmental Impact 
Assessment" (ElA) must be conducted The ElA IS more comprehenSIve and must suggest 
alternatIves to the proposed project deSIgn In order to determIne the feaSIble optIOn that has 
least Impact on the enVIronment The procedure for conductIng lEEs or EIAs IS gIven m 
two conCIse publIcatIOns avaIlable from the CEA 

The BOr mdustrIal estates, WhICh are the only mdustrIal estates now eqUIpped WIth 
centralIzed wastewater treatment faCIlItles, are subject to the EPL regulatIOns UntIl 
recently, the BOr was authorIZed to Issue EPLs dIrectly to mdustnes regIstered WIth them 
and located m areas outSIde the establIshed zones (known as 'lIcensed enterpnses') CEA 
has now assumed authorIty for ISSUIng EPLs to these BOI-registered firms IndustrIes 
WIthIn the BOI zones, however, are not reqUIred to have an EPL SInce these mdustrIes meet 
the pre-treatment standards establIshed by the BOI and approved by the CEA As 
mentIOned above, IndustrIes located withm BOr Industnal zones are not re;qUIred to perform 
IEEs or EIAs, SInce they are subject to an approved screemng process by the BOI The 
opportumty for IndustrIes to SImplIfy theIr envIronmental clearances has been a clear 
advantage to those located In BOl's Industnal estates 
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Vldanapatlurana U (1993) A Review of IndustrIal polIcy and IndustrIal PotentIal m Sn Lanka Sn 
Lanka Econorruc AssocIatIOn Paper No 2 
The Government of Sn Lanka PolIcy Statement 1995 
BOI mdustrIes not restrIcted to mdustrIal processmg zones They may locate anywhere m the 

country If they are wlllmg to take pollutIon control measures that satIsfy natIOnal effluent standards 
Bor mdustnes are therefore classlfied mto two types Zone Enterpnses (mdustnes located m one of 
the Bar operated zones) and LIcensed Enterpnses (BOr mdustrIes located outside the BOI estates) 
Gunaratne M H (1993) "IndustrIal Estates of Sn Lanka" Karmanta Souvemr Issue IndustrIal 
Development Board 
The lIst of prescnbed projects for whIch an ErA is normally reqmred is establIshed by the CEA and IS 
pubbshed as Appendix 4 In thetr 1993 "GUIdance for Implementmg the Environmental Impact 
Assessment (EIA) Process" 
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CHAPTER 3 

ENVIRONMENTAL CONSIDERATIONS FOR INDUSTRIAL SITING 
IN SRI LANKA 

EnvIronmental problems assocIated wIth mdustrIal development can be effectIvely managed 

If appropriate polICIes are put mto place and nnplemented These polIcIes must address 
enV1!onmentallssues throughout the mdustrIalIzatIOn process, from ImtIaI sltmg declSlons 
to management of mdustrIal faCIlItIes throughout theIr operatIOnal lIfetIme 
Tills chapter dIscusses a proposed framework wlthm WhICh mdustnal sltmg and 
management polICIes could be lffiplemented It mcludes a descnptIOn of the general types 
of envIronmental Impacts associated WIth mdustnal operatIOns, followed by speCIfIC 
examples of mdustnes that are most lIkely to locate In SrI Lanka 

Adverse envIronmental lffipacts from mdustrIal estates can m most cases be aVOIded or 
greatly reduced If a three-step strategy IS adopted These steps are A makmg careful 
sItmg deCISIOns, B makmg the appropriate selectIOns of mdustry type and mIX, and 
C reqUIrmg use of pollutIOn-preventIOn technology All three of these steps must be 
carefully followed If clean mdustrIal development IS to be achIeved ThIS study has 
focused prImanly on how to lffiplement steps A and B, tills chapter also prOVIdes some 
guIdance on step C 

31 LESSONS FROM PAST EXPERIENCE 

As countrIes allover the world have learned, Inadequate attentIOn to envIronmental 
concerns m mdustrIal smng deCISIOns may later result In extremely costly problems The 
dIsaster that occurred at Bhopal m India IS one tragIC IllustratIOn of thIS pomt In SrI 
Lanka, pollutlOn and waste problems have sometlIDes been severe enough that they have 
resulted In major conflIcts between Industry and the pubhc Some recent examples are 
prOVIded In Box 3-1 below 

It IS well known that mdustnal faCIlItIes have often severely polluted aIr, water, and land 
What should also be understood IS that a further extenSIon of past patterns IS not the 
mevitable consequence of mdustnalIzatIOn Rather, such problems reflect mefficlent 
technologIes or wasteful processes, as well as carelessness and lack of appropnate legal and 
economIC polICIes Through sound planrung and management the problems of the past 
need not be perpetuated, but Instead can be mimmized or elImmated 
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Box 3 1 Recent SrI Lankan Examples of IndustrIes Facmg Commumty OpposItIOn 

Pulp & Paper MIll at 
EmbIhpitIya 

TannerIes at VarIous Sltes 
(RaJagmya, MattakkulIya) 

Alum plant at Ranala 

TextIle factones at 
Ratmalana 

ThIS mIll dIscharges black lIquor from the pulpmg process to 
Walawe Ganga The lIquor contams a lot of chemIcals from 
the process, It IS tOXIC to fIsh and aquatIc lIfe, and IS also dark 
m color The dIscharge IS also upstream of the Ambalantota 
drmkmg water extractIon pomt Due to ItS use of straw as the 
basIc raw materIal, thIS process has created the special 
problem of preventmg use of the CheIIllCal recovery sectIOn 
that was desIgned to recycle chemIcals and to control effluent 

At present numerous tannerIes are located m areas that have 
become heavIly resIdentIal, although Irutlally the ta1ll1enes 
were the only occupants The practice of dischargmg 
wastewater contammg hIghly toXIC chemIcals along WIth 
assocIated odors and solId waste WIthOut any effectIve control 
has brought strong protests and ObjectIOns from nearby 
reSIdents and downstream water users 

The faCIlIty produces sulfunc aCId and alum The aCId 
factory' as It IS known locally has brought strong local 
ObjectIOn due to the creatIon of aCIdIfied well water, noxIOUS 
gases, etc The alum crushmg process also contrIbutes nOIse 
to the commuruty 

Un-managed IndustrIal development m thIS area has 
resulted m multIcolored wastewater m murucipal storm drams, 
frequently contammg strong aCIds and other tOXIC chemIcals 
and emIttmg noxIOUS odors Protests m the town are very 
strong and numerous 

Even mdustnes that are often conSIdered to be "low-pollutmg" have often caused severe 
envIronmental problems Examples Include 

o Sand and Coral Mmmg ThIS actIVIty has led to sIgmflcant coastal erOSIOn 
(southern coastal belt) and SalInIty mtrusIOn (Kelam Ganga) affectmg dnnkmg water 
suppbes 

o Brick and TIle mdustry Raw matenal extractIOn has caused numerous 
envIronmental problems Large-scale clay mInmg has dotted certam VIllages WIth 
abandoned clay pitS clogged WIth water weeds, provldmg Ideal breedmg grounds for 
mosqUItoes The deep and gapmg abandoned clay pitS by the nverside dunng flood 
season are becommg part of the nver, resultmg m nverbank erOSIon ThIS IS a 
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problem m the Maha Oya valley embracmg Wennappuwa, Katana, Katugampola 
and DlVUlapltlya electorates where more than 900 tile factones operate 

AgrIcultural Processmg Sawdust (Moratuwa) paddy husk (Anuradhapura, 
Polonnaruwa dlstncts) and COlr dust (ChIlaw, Kurunegala, Colombo - Coconut 
Tnangle) are causmg sedlffientatIOn and water pollutIon (turbIdIty) 

These and other envIronmental problems Illustrate the need for changes m attItudes and 
polICIes for operatmg and morutormg mdustnes CumulatIve lffipacts of small- and 
medIUm- scale mdustnahzatIOn are major contnbutmg factors to solId waste and dnnkmg 
water problems m the Colombo DIstrIct About 80% of all small- and medIUm- scale 
mdustnes are located m the Colombo and Gampaha DIstncts Because these mdustnes 
were establtshed long before the enactment of envIronmental laws, water dIscharges are 
often made to surroundmg streams, drams, or land WIthout any treatment Some mdustnes 
generate hazardous soltd wastes that are mIXed WIth normal household waste, creatmg 
major health nsks 

The Kelam RIver IS the mam source of dnnkmg water for the Colombo regIOn and also 
serves as a SInk for a substantIal portIOn of Colombo's sewage and dramage Numerous 
mdustnes along the Kelaru RIver and ItS tnbutanes dIscharge dIrectly mto It, mcludmg 
small, medIUm, and hlgh-pollutmg mdustnes At present most of these mdustnes are 
downstream of the Ambatale water mtake (14 km from the nver mouth) However, there 
IS a possibillty that dunng the drought season when the water level m the nver IS low, 
allowmg mcreased backflows, contammants could fmd theIr way to the water mtake ThIS 
realIzatIOn has prompted the government to declare the area as an 'envIronmentally 
sensItIve zone' to prevent addItlonal mdustries from relymg on the Kelam RIver for theIr 
dIscharges 

3 2 TYPES OF ENVIRONMENTAL CONCERNS ASSOCIATED WITH 
INDUSTRIAL DEVELOPMENT 

EffectIve mdustnal sItmg and management polICIes must be deSIgned to mlillIDlZe 
envIronmental problems at the local and regIonal levels In addItIOn, It IS Important to 
recogmze that the cumulatIve lffipacts of mdustnalIzauon can have major ImplIcatIOns for 
the country as a whole and must also be consIdered m natIOnal polIcy formulatIOn In thIS 
sectIOn, SIte-specIfic as well as mdustry sector-wIde concerns are descnbed 

3 2 1 SIte-SpecIfic Concerns 

Smng of an mdustnal estate can result m slgruficant on- and off-SIte lffipacts dunng both 
the constructIon and operational phases SIte-specIfic concerns can be broadly categonzed 
as follows (a) envIronmental Impacts, (b) SOCIO-economiC lffipacts, (c) mfrastructure 
demands and lIDpacts and (d) land use changes EvaluatIon of each of these four categones 
of potentIal lITIpact, as further descnbed below, should be performed early m the SItIng 
process 
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a EnvIronmental Impacts 

These types of unpacts can be broadly classIfIed as tollows 

• AIR QUALITY 

(1) AIr emISSIons from statIOnary combustIOn sources 
(11) AIr emISSIons from mobIle sources 

(111) AIr emISSIOns from mdustnal processes 
(IV) AIr emISSIOns from solId waste dIsposal sources 

AIr emIssIOns have to be tackled at theIr sources WIth proper emISSIOn control 
technology and operatmg effIcIency Durmg the ml!Ial sltmg, when companng the 
compatIbIlIty of several potentIal sItes to handle aIr emISSIOns, the followmg pomts 
should be conSIdered 

* the CIrculatIOn and aIr exchange charactenstlcs of the area (e g m a valley 
or m an area WIth histoncally low wmd dIsperSIOn) 

* whether thIS sIte IS near sensltIve receptors, such as hospItals, schools, 
and/or homes for the elderly, handIcapped, etc, 

* the pOSSIbIlIty and the frequency of mverSlOns 

• SURFACE WATER QUALITY AND AVAILABILITY 

(1) Effluents from mdustnal processes 
(11) Effluents from domestIc sources 
(111) Storm water dIscharges 
(IV) Water consumptlon 

If a dIscharge IS necessary, It should be treated to the standards latd down by the 
relevant laws and regulatIons In determmmg treatment cntena the asslffiIlative 
capacIty of the mtended recelvmg waters should be duly conSIdered Some 
consIderatIons are 

* 

* 

Recelvmg water bodIes, partIcularly those WIth large seasonal flow 
vanatIOns, may not be able to aSSImIlate mdustnal dIscharges WIthout 
exceedmg CEA standards, takmg mto account the dIlutIOn factor proVIded m 
the standards (Generally, water bodIes WIth hIgh flow and hIgh ambIent 
water qualIty would be ranked hIgher than streams WIth low flow and/or 
poor water qualIty ) 

Recelvmg water bodIes may have aquatIC speCIes (e g prawn, fIsh, etc) that 
are espeCIally senSItIve to mdustnal pollutants, and thus reqUIre addItIOnal 
protective measures 
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• GROUND WATER QUALITY AND AVAILABILITY 

(1) AqUIfer draw-down from supply wells 
(11) AqUIfer contammatIOn from dIsposal of solId and hqUId wastes 
(111) AqUIfer contammatIOn from aCCIdental spIlls 

Although ground water IS frequently the pnmary source for local dnnkmg and 
household water, when mdustnal facIltties are bemg Sited scant attentIOn IS usually 
paId to the potential long-term effects on local ground-water qualIty or avaIlabilIty 
from proposed withdrawals and dIscharges These potential effects cannot be 
determmed from casual observatIOns, rather, SIte-speCIfic quantItatIve hydrologIcal 
testmg IS mandatory If such effects are to be properly assessed 

• SOLID AND HAZARDOUS WASTES 

(1) SolId and hazardous wastes from mdustnal sources 
(n) SolId and hazardous wastes from domestIc sources 

The followmg examples Illustrate some of the hazards assOCIated wIth mdustnal 
wastes 

* 

* 

* 

* 

* 

* 

Food processmg produces wastes that frequently contam dIsease bactena 
These wastes can lead to epIdemIcs If they are not properly dIsposed of The 
same dangers are connected wIth pathogemc/mfectIous hospItal wastes 

Some matenals used m factones, such as aCIds and mercury, can lead to 
acute mJury and Illness If people come mto dIrect contact WIth them 

Detergents and cleanmg matenals can aggravate allergIes 

Wastes can have aIrborne contammants that may be tOXIC (e g , asbestos, 
lead, corrOSIve vapors or combustIOn by-products) 

Even If human bemgs are able to aVOId dIrect contact wIth hazardous 
matenals, lIvestock or fish may come mto contact WIth them and dIe, or pass 
these substances on to people who consume the meat (e g Ital-ltal and 
Mmamata dIsease) 

Hazardous wastes, If Improperly dIsposed of, can contammate agncultural 
land and pollute both surface and ground water resources over WIde areas 
and for a very long time, some contammatIOn IS essentially permanent 

Sohd and hazardous waste management has now become a cntical Issue worldWIde 
In Sn Lanka the CEA has defmed hazardous wastes, and all waste categones 

commg under that defimtlon are lIsted by CEA as requmng appropnate treatment 
and dIsposal The defmltIOn was made to comply WIth the mternatlOnal Basel 
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Agreement The apphcabilIty of the defmItIOn to control and momtor locally
generated pollutIon needs further conSIderatIon, It IS Important to provIde properly 
deSIgned and managed hazardous-waste dIsposal facilItles If mdustrIal growth m Sn 
Lanka IS to be achIeved without further envIronmental degradatIOn 

SolId and hazardous waste can be managed m a number of safe ways The 
followmg examples Illustrate some approaches that should be consIdered m locatIng 
and desIgmng mdustrIal estates 

* 

* 

* 

Careful process deSIgn can help to separate hazardous waste from other 
wastes, and to reduce the volume of hazardous wastes to a mImmum 
Hazardous waste should be stored, handled, and treated separately from 
other waste before bemg dIsposed of Any land fIllmg or mcmeratIon 
should be performed m a faCIlIty speCIfIcally deSIgned for such wastes 

The bIOdegradable fractIOn of solId non-hazardous wastes can frequently be 
separated from the non-bIOdegradable fraCtion, once separated, there may be 
markets for both components For example, bIOdegradable non-hazardous 
wastes mIght be used m anaerobIC dIgestIon producmg fuel gas and dIgested 
sludge as a SOlI condItIoner If these wastes are orgamc by-products from 
food processmg, they may have value as food for ammals 

Non-bIOdegradable solId wastes often contam recyclable metals, plastICS, and 
glass, WhICh can be re-used on the SIte or sold to other faCIlItIes to substitute 
for new (and often more costly) raw matenals ApproprIate polICIes to 
encourage such recyclmg and reuse are needed 

• ECOLOGICAL RESOURCES 

IndustrIal faCIlItIes may cause dIrectly observable Impacts on local flora and fauna 
they may also have cumulatIve off-SIte effects that degrade or threaten the eXIstence 
of a sensltlve area such as a wetland, park, or habItat for endangered or endemIC 
speCIes 

In Industrlal smng thIS concern has now come to the forefront as a result of the 
growIng awareness of man's past dIsastrous management of our ecologIcal 
mhentance The bIOlogIst and author E 0 WIlson has saId that "extmctIOn IS 
forever" Sn Lanka IS fortunate to be a country nch In bIOdIversIty, the natIon's 
IndustnalIzatIon polIcy should not endanger thIS Irreplaceable natural resource 
Hence any SItIng deCISIOn should Incorporate protectIOn for 

* 

* 

NatIve flora and fauna on-SIte or off-SIte that could be adversely affected by 
mdustnal development on the SIte, 

Important areas of natural habItat on-SIte or off-SIte such as wetlands, 
forests, streams, and lakes that could be adversely affected by mdustnal 
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• 

* 

NOISE 

development on the sIte and by off-sIte Impacts from water wIthdrawals and 
dIscharges, aIr pollutants, or dIsposal of solId wastes, 

DesIgnated envIronmentally senSItIve areas (natIOnal sanctuanes, wIldlIfe 
parks and reserves, WIlderness areas, etc) that are located near the sIte or 
whIch could otherwIse be degraded by SIte development and operations 

(1) NOise from process umtslresIdentIal quarters (statIOnary sources) 
(11) NOise from movmg vehlcles!loadmg and unloadmg (mobile sources) 

Some mdustnes are more prone to be nOISY than others (rock crushmg, metal 
fabrIcatmg, etc) When lookmg at sItmg a number of mdustnes m one area, the 
cumulatIve load should be estImated In such mstances the slte should be evaluated 
to determme 

* 

* 

* 

* 

If the SIte IS m an area where on-SIte nOIse could be amplIfied and thus carry 
over long dIstances, such as m a valley are on a WIde water body, 

If the SIte adJoms reSIdences, schools, or other occupIed bUIldmgs that are 
near enough to be adversely affected by nOise generated on-SIte, 

If the SIte adJoms areas that have hIgh aesthetIC, cultural and/or relIgIOUS 
values that could be adversely affected by nOise generated on-SIte, 

If the SIte adJoms habItat of speCIes that are partIcularly senSItIve to nOise 

Agam, SIte layout, faCIlIty constructIOn, and mdustnal processes can be deSIgned to 
mImmIZe both the generatIOn of nOise and ItS adverse effects !f potentIal nOise 
emISSIOns are gIven approprIate consIderatIOn when these deSIgn steps are 
underway As IS true for most other envIronmentallffipacts, dealmg WIth nOise as 
an afterthought to mdustnal faCIlIty development IS usually less effectIve and more 
costly than conSIderIng It earlIer m the sItmg and faCIlIty deSIgn stages 

• AESTHETIC VALUES 

When aesthetlc values are not conSIdered, mdustnal bUlldmgs and utllItIes 
frequently have unappealIng appearances and/or may obstruct sceruc SItes, generate 
annoymg sounds and smells, etc Once agam, these values can best be protected If 
they are consIdered and addressed dunng the SIte and faCIlIty deSIgn stages 
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b SoclO-economlc Impacts 

Local labour avaIlabIlIty, the capacIty of local commumtles to support mdustnal 
development, and potentIal Impacts on the area I s cultural and relIgIOus resources are three 
Important SOCIo-economiC factors to consIder m mdustnal sItmg deCISIons These factors 
can best be IdentifIed and addressed through advance consultation WIth local government 
offIcIals and commumty leaders 

c Infrastructure Demands and Impacts 

Industnes reqUIre phYSIcal mfrastructure such as publIc utIlItIes and transportatIOn faCIlItIes 
The eXIstence of a well-developed mfrastructure makes It much eaSIer to recruIt mdustnal 
developers to the SIte and means fewer envIronmental Impacts due to constructIOn and 
upgradmg of mfrastructure The cost of provIdmg necessary mfrastructure need to be more 
fully consIdered m the sItmg process 

d Effects on AdJacent Land Use 

When new mdustnal estates are establIshed, partIcularly m relatIvely rural areas, major 
changes to eXlstmg and planned uses of adJoImng lands mevitably result, too often WIth 
httle or no orgamzatIon, management, or even pnor consIderatIOn Such mduced effects 
have caused a whole senes of unantICIpated adverse envIronmental and SOCIa-economIC 
Impacts, some of WhICh can mterfere dIrectly WIth the contmued operatIOn of the mdustnal 
estate Itself These types of Impacts mclude converSIOn of land from agncultural or 
envIronmental purposes to sprawlmg reSIdentIal and commerCIal uses, confhctmg demands 
on local transportatIOn, power, and water resources traffIc congestIOn, aIr and water 
pollutIon, and cultural and relIgIOUS COnflICts 

To antIcIpate and mimmize these mduced effects, local zomng reqUIrements and regIOnal 
land-use master plans can be useful tools m assunng that mdustnal development plans are 
earned out m accordance WIth the overall economIC and socIal ObjectIves of the local 
commumty and regIOn Such planmng must, of course, be done prIor to development of 
the mdustrIal estate or It WIll be of lIttle value m avertmg or mInImlzmg these types of 
Impacts It must be done WIth the full cooperatIOn and partIcIpatIOn of local government 
offiCIals and commumty leaders, because such plans WIll reqUIre local acceptance and 
enforcement to be effectIve 

3 2 2 Sectoral Concerns 

The expanSIon of mdustnal capacIty In Sn Lanka raIses a number of Issues WhIch go well 
beyond the SIte-specIfIC unpacts of estabhshmg an mdustnal estate These Issues Include 
concerns common to all Industnal estates as well as those derIved from lInks between the 
mdustrIal and other sectors WIth mdustrIal growth WIll come a need to better address the 
followmg concerns rIsks assocIated WIth mdustrIal aCCIdents or other emergenCIes, much 
larger volumes of hazardous wastes to be transported, stored or otherWIse dIsposed of, and 
the need for systematIc attentIon to pollutIon preventIon and waste mImmizatIOn as part of 
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the natIOnal envIronmental protection strategy Key lInks between mdustnal development 
and other sectors mclude the need for adequate mfrastructure -- especIally energy -- to 
support mdustnal growth, the balancmg of mdustnal wIth other land uses m the context of 
regIonal development, and Job creatIOn 

a Need for Land Use Planmng and Zonmg 

Industnahsauon bnngs about sIgrnficant changes to eXIstmg land use patterns Measures to 
address Issues such as publIc health, basIc sarutatIOn and housmg amernues, Infrastructure, and 
publIc order must be lffiplemented m a tlffiely manner to support mdustnalisatIOn Proper land 
use plannmg and zorung can ensure that mdustnallsauon IS supported WIth the necessary 
Infrastructure and facIlIues In the absence of such planrnng urban development could lead to 
mefficient and chaotIC use of land A detaIled descnptIOn of land use planrnng and zorung as It 
relates to mdustnalIsanon IS beyond the scope of this report However, a few salIent pomts are 
addressed here 

The fundamental approach to proper planrnng IS to consIder mdustry and Its associated envIfons 
as a whole Adequate provlSlon for mfrastructure, other servIces, and faCIlItIes should be 
mcorporated m the development plans 

Properly planned mdustnalisatlon lffiplIes regulated growth Early expenences of mdustnal 
developement (such as m Ratmalana), where unplanned reSIdentIal commumtles sprang up 
adjacent to mdustnal esatates, should be prevented m order to mlIllIIllZe conflIct among 
competmg land uses An mdustnal estate constItutes a concentration of mdustnes, and Its 
POSItIOrung should make It both economIcally and SOCIally practIcal The tank farm fIfes at 
Kollonnawa and Orugodawatte graphIcally Illustrate the consequences of havmg sensItive 
systems adjacent to hIghly populated- reSIdentIal areas 

It IS generally consIdered prudent to separate the use and storage of slgrnficant quantItIes of 
hazardous matenals from nearby centres of populatlon mcludmg housmg, shoppmg centres, 
schools and hOSPItals Gmdelmes have been developed for this purpose, by categonsmg 
dIfferent types of development These guideimes may be used when takmg a sItmg deCISIon m 
an already developed area or when plannmg development around an eXIstmg facl.hty 

One broad categOrISation (ILO, 1988) whIch has been WIdely used IS based on three general 
categones 

Category A Resldennal, mcludrng houses, hotels, flats, 

Category B Industnal, rncludmg factones (unless they have hIgh-densIty employment), 
warehouses, 

Category C SpeCIal, rncludmg schools, hOSPItals 

Other types of development can then be added to the most appropnate of these categones, e g 
theaters/cmemas and shoppmg centres could be mcluded m Category A Most gUldelmes 
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speCIfy separation dIstances for major hazard works For mstance, for LPG held at a pressure 
greater than 1 4 bar absolute, WIth a tank SIZe of 25-40 tonnes storage capaCIty, the suggested 
dIstance IS 300m The dIstance mcreases to 1000m when the storage capaCIty mcreases to 300 
tonnes Srrrular values are available m the ILO publIcatIOn for all other types of matenals 
mcludmg bagged fertilIZers 

The separatlOn dIstance gIven should be used as follows (as a fIrst apprOXImatIon m the deCISIon 
makIng process) 

* 
* 
* 

Withm the separation dIstance - no category C development, 
withm about two-thrrds of the dIstance - no category A development, 
no restnctlOn of category B development 

As mentIoned, these cntena act as a fIrst apprOXImatlOn but enable more ratIonal deCISIOn m 
mdustnalland-use planrung The dIstances should be regarded as tentatIve and would need to 
be consIdered under local CIrcumstances to deCIde on theIr appbcability 

Unplanned development (mcludmg reclamatIOn) of the low-lymg areas of Sn Lanka IS another 
concern These low-lymg areas are Important as flood water retentIOn basms and also as 
wetland ecosystems provIdmg habItat for a diverser bIota Unplanned development of these 
areas would contnbute to the loss of flood retentIon (thus contnbutrng to floodrng of adjacent 
COmmUIlltIes) and destructIon of wetlands, resultmg m loss of dIverse flora and fauna mcludrng 
some rare and endangered speCIes 

FInally, the rnstItution responsIble for managmg an rndustnal estate should undertake 
comprehensIve land use planrung Withm the mdustnal estate ProvislOn for baSIC Infrastructure 
servIces such as water supply, waste dIsposal, draInage, mternal roads, power lrnes, etc should 
be made m tlus plan Furthermore, compatIbIlIty of rndustnal actiVItIes should be taken mto 
account m allocatlng plots to the vanous mdustnal uruts 

b Need for Emergencv Management Plannmg 

WIth the national expansIOn of mdustnal capaCIty -- and the concentratlOn of larger 
mdustnes rn estates -- comes an Inherent Increased nsk of Industnal aCCIdents or other 
emergenCIes DependIng on the type of Industnes WhICh are developed In the country, the 
number of people (both workers and the general publIc) whose health and safety are at rIsk 
from Industnal causes may mcrease substantIally over the current SItuatIOn The tragedy at 
Bhopal has demonstrated the potentIally catastrophIC consequences of InattentIOn to thIS 
Issue, whIle also Illustratmg VIVIdly the need for shared prIvate and publIc sector 
responsibilmes In addressmg such concerns 

At present, Sn Lanka has no emergency management plan or InstItutIOnal apparatus In 
place -- apart from some lImIted capabIlity withm the mIlItary -- to address and deal WIth 
such contmgencIes, and related gUIdehnes for mdustnal faCIlIties constructIOn and operation 
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(and theIr enforcement) remam weak Proper emergency planmng should mclude at least 
the followmg 

(1) Trammg fIre-fightmg and polIce personnel (the SItuatIOn may be an 
explosIOn, fire, or release of tOXIC substances) 

(n) Alarm system WIth dIrect hnes to fIre bngade or to other emergency 
response centers 

(m) Proper SIte-specIfic emergency response plans that mclude 
- the orgaruzatIOn scheme used to fIght the emergency, 
- the commurucatIOn and evacuatIon routes, 
- gUIdelmes for fightmg the emergency, 
- mformatIOn about hazardous substances (such as matenal or chemIcal 

safety data sheets), 
- examples of pOSSIble aCCIdent sequences 

(IV) Agreement WIth local government authontIes regardmg co-ordmatIOn WIth 
mdustry contmgency plans 

(v) MedIcal faCIlItIes nearby that are capable of handlmg mdustnal emergencIes 

c Hazardous Waste Management 

ExpanSIOn of mdustnal actIVIty WIll lIkely result m the generatIOn of a much larger volume 
of hazardous wastes than at present These wastes -- WhICh can mclude tOXIC chemIcal 
byproducts and low-level nuclear matenals -- must be properly transported, stored and 
dIsposed of where safe and feaSIble WhIle mdiVIdual mdustnal estates can partly address 
such Issues, generally hazardous matenals must be carefully regulated and dealt WIth as 
part of a natIOnal strategy 

In publIshed reports one frequently sees the statement, "All solid wastes generated shall be 
collected to a central place and dIsposed of penodlcally m an envIronmentally safe and 
nUlsance-free manner m consultatIOn with relevant local authonties " However, thIS kmd 
of statement IS too often and assertIOn rather than a realIty Local authontles do not usually 
possess suffiCIent knowledge or awareness to enforce thIs statement, to say nothmg of 
dealmg WIth hazardous waste handlmg, storage, and treatment Trammg and local 
InstItutIOn-bUIldmg IS mcreasmgly needed as the potentIal for mIshandlmg of hazardous 
waste mcreases 

Furthermore, there are as yet no approved hazardous waste dIsposal SItes In the country 
The IdentIficatIOn and development of a properly engIneered hazardous waste dIsposal SIte 
IS warranted If It IS establIshed that current or future Industnal actIVItIes wIll generate 
sIgmficant amounts of hazardous wastes AvaIlabIlIty of such a faCIlIty would enable off
SIte dIsposal for factOrIes and could help to ensure safe management of hazardous wastes 
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The foIlowmg components are necessary to support off-sIte dIsposal of hazardous wastes 

• SpecIal transport systems to cater to handlmg hazardous waste, 
• Waste exchange facIlItIes, 
• SpecIal hazardous mdustnal waste landfIll SItes (wIth controlled access at all tImes), 
• Incmeration with gas cleamng systems 

These facIlItIes could be made self-sustaImng by levymg of an appropnate scale of fees for 
waste dIsposal The facIlItIes also can have secondary product lInes, 1 e , solvent recovery 
lmes and 011 recovery lInes These changes could help enhance the natIonal economy as 
well as protect the enVIronment 

A waste exchange facIlIty pnmanly deals wIth waste from multIple facIlIties, on the basIc 
premIse that "One mdustry's waste IS another mdustry's resource" ThIS system reqUIres a 
centrally-managed regIster of both the wastes that are bemg generated and the raw or 
process matenals that are bemg sought, with contmuous updatmg of that mformation ThIS 
system IS then used to match waste producers with potentIal users so that waste treatment 
and dIsposal costs may be reduced 

d PollutIOn PreventIOn and Waste MInImIzatIOn 

The concentration of mdustnes withm estates presents an Important opportumty for 
envIronmental authontIes to work WIth estate managers and mvestors to promote the use of 
pollutIon preventIOn measures m the deSIgn and operatIon of mdustnal faCIlItIes A 
natIonal waste mmrnuzatIon program has yet to take off, but techrucal aSSIstance assocIated 
WIth the new PollutIon Control and Abatement Fund (managed by the NatIOnal 
Development Bank) IS already placmg process effiCIency and energy conservatIOn efforts 
wlthm theIr envIronmental context 

The conventIOnal approach to pollutIOn control has been to use so-called "end-of-the pIpe" 
treatment systems ThIS approach does not fmd much favor among mdustnalIsts because 
the methods mvolve mcurnng costs to meet legal reqUIrements that do not YIeld monetary 
returns 

In "end-of-the pIpe" treatment methodologIes, cross-medIUm envIronmental concerns also 
anse Dunng wastewater treatment, most pollutants are transferred to the sludge that IS 
formed ThIS process thus adds to solId waste, although the lIqUId effluent problem IS 
reduced IncmeratIon -- as a means of sohd waste dIsposal -- transfers the pollutIOn load to 
aIr Improperly handled mcmeration can even aggravate the pollution potential beyond the 
level that was ongmally present (e g , by mcomplete burnmg of plastICS, generatIOn of 
heavy metal vapors etc) Thus the attractIVeness of these tradItIonal methods for pollution 
control has lImIted appeal even from an envIronmental protectIOn perspectIve 

The pollutIon-preventIon approach IS a preventIve approach as opposed to a correctIve 
approach The objectIve IS to address waste management before It IS generated Instead of 
treatIng waste after It IS generated In an Industnal process, less waste from raw matenals 
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means more products, resultmg m hIgher converSIOn and effIcIency rates More products 
means hIgher fmancIal rewards, WhICh should certamly be attractIve to mdustnallsts 

An addItIonal benefIt of thIS approach from an envIronmental perspectIve IS that It tackles 
both frrst-generatIOn pollutIOn problems -- those created m the manufactunng process -- as 
well as second-generatIOn pollutIOn problems -- those related to product use, such as 
packagmg The conventIOnal approach IS IneffectlVe In tacklIng the latter class of 
problems 

ThIS approach may reqUIre an ImtIaI capItal outlay mvolvmg process and eqUIpment 
modIficatIOns (rather than pollutIOn treatment systems) However, the maJonty of 
measures Implemented under thIS strategy are good housekeepmg practIces, WhIch are 
relatIvely mexpensive measures 

As mentIOned, prelImmary efforts are underway to promote pollutIon preventIOn m Sn 
Lanka There IS an ongomg envIronmental program based on waste ffilmmlzatlon 
supported by UNIDO, Its frrst demonstratIOn project was m the dIstIllery sector Phase one 
of the proJect, mvolvmg the DIStIllenes CorporatIon of Sn Lanka Ltd (DCSL) at 
Seeduwa, has been completed and has shown sIgmficant fuel savmgs, product qualIty 
Improvement, and reductIOn of orgamc load m the spent wash effluent ThIS program 
demonstrates the pOSSIbIlItIes to Improve an eXlstmg mdustry operatIOn 

When SIting a new mdustry, the type of process technology bemg proposed should be 
evaluated cntIcally at the outset, to IdentIfy and encourage pollutIon preventIOn optIOns 
ThIS approach can both Improve the performance capaCIty and reduce the need for 
mItIgatIOn reqUIrements At thIS stage such planmng and deSIgn can be done at the least 
cost, aVOIdmg expensIve retro-fittmg and redeSIgn efforts later on 

At present, the mdustnal technologIes bemg used m SrI Lanka are frequently less effiCIent 
and much more hIghly pollutmg than those employed m other more mdustnal countnes 
Some examples where Improved technologIes could prOVIde benefIts are contmuous drymg 
m par-bOIlmg of nce, use of centnfugal operatIOn systems III cmnamon 011 extract!on, and 
removal of sulphur from fuels durmg the petroleum refimng process 

e Energy and Industrial Growth 

If Infrastructure bottlenecks are to be aVOIded m the expanSIOn of mdustrIal capaCIty and 
Job creatIOn, there must be close coordmatIon among the energy, transport, and 
commumcatIon sectors Because energy productIOn and use have strong envIronmental 
ImplIcatIOns, thIS coordmatIOn should be a partIcularly Important component of the natIOnal 
program to develop mdustrIal estates The avaIlabIlIty of adequate energy supplIes at 
reasonable cost IS a key assumptIOn m the country's mdustnalIzatIon strategy, and the 
demands of mdustrIal estates -- together WIth opportumties to employ energy conservatIOn 

I measures withm them -- must be carefully conSIdered 
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There IS already a perceptIon that natIonal energy supphes are laggmg behmd demand 
ThIS IS partly due to a heavy dependence upon suPplY-SIde pohcy m the energy sector, 
WhICh has gIven only 11ll1Ited attentIOn to managmg the demand of consumers through 
appropnate pncmg schemes and promotIOn of energy effIcIency Just as m the case of 
pollution preventIOn, mdustnal estates offer an Ideal settmg for the promotIOn of energy 
conservatIOn measures In some cases (for larger or energY-IntensIve estates) there may 
also be the optIon of developmg pnvate power supplIes -- both through the use of fOSSIl 
fuels and renewable energy sources -- WIth the expectatIOn that any unused capaCIty WIll be 
sold to the natIonal grId AttentIOn to such Issues WIll ObVIOusly reqUIre close coordmatIOn 
and cooperatIon between mdustnal development authonties and those m the energy sector 

33 THE ROLE OF ENVIRONMENTAL IMPACT ASSESSMENT IN 
INDUSTRIAL SITING AND MANAGEMENT 

An EIA may be requITed as part of the sItmg process for a speCIfIc Industry, a large 
mdustnal zone, or an mdustrIal estate In the latter two cases, EIAs must assess the 
cumulatIve environmental1ll1pacts of the mIX of Industry types and SIzes planned for the 
area If properly done, such EIAs remove the reqUIrement for IndIVIdual Industry 
proponents to undertake full separate EIAs The Idea IS to encourage mdustrIalIsts to locate 
In pre-studIed and approved areas rather than to look for separate, mdependent locatIOns 
that would mvolve the separate preparatIOn of full EIAs to assess the potential 
envIronmental 1ll1pacts at each of those separate locatIOns 

Large-scale mdustnes are usually dIrected to speCIfied mdustnal zones, where they would 
m turn have theIr own effluent treatment systems MedIUm-scale mdustrIes, IncludIng 
those WIth hIgh and medIUm pollutIOn potentIal, are m future to be restrIcted to deSIgnated 
mdustrIal estates There they would usually have access to common lIqUId and solId waste 
management systems and would only reqUIre theIr own gaseous emISSIOns control systems 
when appropnate 

An EIA for such an estate should analyse the water avaIlabIlIty (both surface and ground 
water resource) and the aSSImIlatIve capaCIty for waste water It should also eStimate the 
aggregate maXImum pOSSIble water use for the entlre estate and IndIcate the reqUIred 
volume and type of wastewater treatment based on maXImum total flow Once the mdustry 
mIX IS known, the avaIlabIlIty could be matched WIth the demand, and the neceSSIty for 
pre-treatment by mdiVIdual factones could be determmed The SIte evaluatIOn, along WIth 
the knowledge of the Industry mIX, should mdicate the maXImum quantItIes and the quahty 
of aIr and solId stream wastes Waste mInImIzatIon procedures should be establIshed m the 
Impact mItIgatiOn plan 
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CHAPTER 4 

INDUSTRIAL ESTATE SITING AND DEVELOPMENT PROCEDURE 

41 BACKGROUND 

The Itmg of mdustnal estates IS an extremely complex process requmng conslderatlOn of 
multIple mteractmg enVIronmental, SOCIal, pollucal, and economIc factors ThIS process 
requIres the early mvolvement of government planners and declSlon makers, mdustnalIsts, 
NGOs, and the publIc m the SIte selecuon and development phases, worlang withm a 
common framework to IdentIfy and mlugate concerns well m advance of final SItIng 
decISIOns 

ThIS chapter descnbes a study conducted by NAREPP WIth the aSSIstance of the MmIstry of 
Industnal Development (MIlD), to develop a more streamlmed procedure for SItIng and 
developmg mdustnal estates FIrst however, It IS useful to summnze prevIOUS studIes that 
have addressed Issues pertamIng to mdustnal estate development 

4 1 1 LAMSCO study 

The Lanka ASIa Management System Co (Pvt) Ltd conducted a study for NAREPP, 
utled, "Industnal Slung GUIdelmes" (March 1993) The study begInS WIth an assessment 
of the Impacts of mdustnal acuvitIes m RatmalanaiMoratuwa and EkalaiJa Ela It focuses 
pnmanly on the land use Issues Procedure for IdenufYIng SUItable Industnal estate SItes IS 
not addressed 

4 1 2 JICA study 

The Japan Internanonal Cooperanon Agency (flCA), In collaboranon wIth the MInIStry of 
Industnes, SCIence and Technology undertook a "Study on Industnal Development" 
(March 1993) Volume IV of the final report IS titled "Development Plan of Industnal 
Estates", and contams a thorough assessment of the feaSIbIlIty of developmg five Industnal 
estate SItes The study mcludes a survey of Investment demand, by enterpnses m Sn 
Lanka, m Japan and by other foreIgn Investors BaSIC plans, phYSICal plans and 
enVIronmental protectIOn measures are developed for each of the SItes The report also 
mcludes a finanCIal and economIC analySIS based on cost estImates for developIng the 
estates Fmally, the report suggests a management plan as well as strategIes for promotmg 
the mdustnal estate ThIS IS a more comprehenSIve study of the five selected SItes 
However, It does not propose broad gUIdelInes for assessmg Industnal estates m general 

4 1 3 NBRO study 

A study was undertaken by the NatIOnal Bmldmg Research OrgamzatIOn to develop a 
method to evaluate potentIal mdustnal estate SItes ThIS study focused maInly on the 
methodology of estImatIng the carrymg capaCIty of a SIte WIth reference to vanous pollutant 
loads The methodology proposed m the NBRO study was adopted In part In the present 
study as well, and IS descnbed m more detaIl m the followmg chapter 
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4 1 4 NAREPP/GOSL/World Bank Study 

An senes of ImtIal SIte surveys were conducted 10 October and November 1994 by a JOInt 
NAREPP/GOSLIWorld Bank study desIgn team, mcludmg staff representatIves of the 
Central EnVIronmental Authonty, Board of Investment, Secretanat of Infrastructure 
Development and Investment, and MetropolItan EnVIronmental Improvement Project That 
team vlSlted mne potentlalmdustnal SItes located 10 five provmces across Sn Lanka The 
major obJectlves were to determme the types and qUalIty of data that were aVaIlable for 
those SItes and to Identify the most cntIcal factors that must be consIdered 10 evaluatIng the 
smtablhty of such sHes for development as 10dustnal estates 

The nme SItes VISIted by the survey team were selected to provIde a WIde cross-sectIOn of 
enVIronmental and SOCIOeconomIC condltlOns For example, one of the selectlOn factors 
employed by the survey team was to mclude SItes 10 the wet, dry, and mtermedlate zones 
Some of these SItes were subsequently Included 10 the 11st of eleven SItes selected by MilD 
for thIS study 

The 1994 survey IdentIfied a number of concerns common to most or all of these mitial 
SItes, mcludmg the followmg 

• Water aVaIlabIlIty for mdustnal use was a major questlOn at all SItes 
Surface water data (both quantItative and qualItatIve) were extremely 
lImIted, local ground water data dId not eXIst for most SItes 

• PotentIal off-SIte Impacts were Just as Important, or 10 many cases even more 
Important, than on-SIte Impacts 

• Most SItes had very lImIted land aVaIlable for future expansIon 

• Most SItes lacked adequate 10catlOns for dIscharge of lIqUId wastes 

• AVaIlabIlIty of solId waste management facllItIes was a constramt at all SItes 

• The capaCIty of local commumty mfrastructure to absorb substantIal 
mdustnal development was a major concern 

4 2 DESCRIPTION OF THE CURRENT PROJECT 

Based on the findmgs of the 1994 study, NAREPP prepared a detaIled Terms of Reference 
for thIS sequential study In response to the survey team's findmgs that most of the SItes 
dId not have well-defined mdustnal proposals, the analytIcal approach proVIded m the TOR 
was dIrected pnmanly at assessmg the "enVIronmental and SOClOeconomiC SenSitIvIty" of 
the SItes, 1 e , the capaCIty of the local enVIronment and the commumtIes In the vicimty of 
each SIte to absorb mdustnal development To assess the SItes' senSItIvIty to or 
compatlbilIty WIth mdustnal development, fourteen enVIronmental parameters were 
evaluated m thIS study 
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* Water aVaIlabIhty 
* SOlI stabIhty/Surface draInage 
* SIte expandablhty 
* Pubhc utIlItIes aVaIlabIlIty 

* Transport aVaIlabIlIty 

* Commumty mfrastructure aVaIlabIlIty 
* Local slalled labor aVaIlabIlIty 
* Local unslalled labor aVaIlabIlIty 
* Cultural and rehglOus resources 
* LIqUId waste dISpOSal capaCIty 
* Sohd waste dISpOsal capaCIty 
* Presence of sensItlve ecologIcal systems 
* Assimilatlve capaCIty of rur shed 
* NOlse assImtlatlve capaCIty 

These fourteen parameters were employed to compare SImIlar types of mformatlOn from 
each of the SItes, not to make absolute or final Judgements about the sUItabIhty of 
mdividual SItes for mdustnal development A more detruled environmenta1Impact 
assessment (EIA) may be needed for any SIte that IS senously conSIdered for locatmg 
speCIfic mdustnes WIth medIUm- and high-pollutmg potentIal, before a final SUItabIlIty 
determmatlon can be made Such SIte-specIfic detruled assessments should also evaluate 
alternatlve faCIlIty deSIgns and process elements that could aVOId or mitigate specIfic 
envrronmentalimpacts Nevertheless, the SIte evaluatlon system employed m thIS study 
should be very useful for screemng any number of proposed SItes, 1 e , to systemahcally 
compare proposed sues zn order to detenmne whzch ones appear most suuable for vanous 
types and levels of zndustnal development The conSIderatIOn of SIte alternatlves by thIS 
process should reduce the need to mclude detruled evaluatlOns of alternatIve SItes In 
subsequent EIAs for mdividual Industnal estates 

The study was conducted by a multIdISCIplInary team of Sn Lankan and US-based 
consultants TheIr expertise Included hydrology and water resources, water qUalIty and 
enVIronmental engmeenng, bIOlogy, ecology, mdustnal enVIronmental management, 
chemIcal and process engmeenng, SOCIOeconomICS, enVIronmental and economIC polIcy, 
and enVIronmental Impact assessment A lIst of the study team members and theIr areas of 
expertise IS mcluded as Annex I to thIS report 

The TOR for thIS study was mItlally developed under the asswnptlOn that the Government 
of Sn Lanka would seek SItes specIfically for Industnal estates to accommodate medIUm 
and hIgh pollutmg mdustnes However, concurrent WIth NAREPP's mitIatlon of the study 
deSIgn, the MIrustry of Industnal Development (MIlD) launched a program to encourage 
pnvate-sector development of mdustnal estates that was more generally focused on a WIde 
range of mdustnes, not Just on those fallIng withm the categones of medIUm and hIgh-

t 

polluting mdustnes Thus, the opportumty presented Itself to further develop and apply the 
methodology to aSSIst MilD 10 determ10mg WhICh of Its candIdate SItes mIght be SUItable 
for "lIght" as well as "heavy" 10dustry MIlD requested that NAREPP reVIew eleven 
candIdate SItes for thIS purpose These sites are lIsted 10 Annex II of thIS report 
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The team InItIated the study by contactIng agencIes and Institutions In Sn Lanka to IdentIfy 
relevant envIronmental InfOrmatIOn that had already been collected and techmcal studIes 
that had already been conducted on or near each SIte On July 14, 1995, the NAREPP 
team aSSIsted M/ID In conductIng an open meetIng at the Mmistry to Inform Sn Lanka 
government agencIes, pnvate Institutions, and the general publIc of the study and to 
encourage theIr mput and mvolvement 

The team receIved many valuable comments at the meetIng For example, several 
IndlVIduals suggested that "sIte expandabllIty," whlch was not mentIOned m the TOR, be 
Included as an IndIcator of SIte SUitabIlIty As a result, thIS parameter was added to the lIst 
of those used In the study methodology 

Dunng the months of July and August 1995 the team conducted SIte VISItS At each SIte, 
the team made detailed VISUal observatIOns of the SIte and surroundIng areas and conducted 
IntervIews WIth the MilD regIOnal dIrectors, local commumty leaders, and reSIdents In 
addItion, the team I s hydrologIst and water qUalIty expert collected water and sol1 samples 
and took flow measurements of water bodIes on or near the SIte The team complIed theIr 
observations and findmgs on the SIte reVIew checklIst that was proVIded In the TOR The 
checklIst, [WhICh IS attached to thIS report as Annex III], IS an adaptatIOn of the standard 
enVIronmental checklIst developed by the CEA for use In conductIng ImtIaI EnVIronmental 
EvaluatIOns (lEEs) 

Upon completIOn of all eleven SIte VISIts, the NAREPP team assembled to evaluate the data 
for each SIte and to collectIvely denve conclUSIOns regardIng the enVIronmental and 
SOCIOeconomIc SUitabIlIty of these eleven proposed SItes for establIshment of Industnal 
estates The team 1 S detailed environmental evaluatIOns of each of the eleven SItes are 
publIshed as a senes of short reports, one per SIte, follOWIng a convement format 

In addItion to evaluating each SIte IndIVIdually, the team developed a comparatIve rat10g of 
the SItes In accordance WIth the parameters gIven In the TOR The SIte sconng matnx and 
details of the cntena governmg the applIcatIOn of these parameters to the mdustnal estate 
SItes are proVIded 10 Annex IV The cntena are pnmanly qualItative (although ratmgs of 
surface water avrulabilIty and wastewater aSSImIlatIve capaCIty were supported by 
quantitatIve samplmg and analySIS conducted at each SIte) 

In the second phase of thIS study, the eXIstIng 10dustnal estate SItIng and developement 
procedure was cnucally evaluated and further streamlIned The recommended procedure IS 
explruned In the flow-chart below 

As suggested In the flow-chart below, several speCIfic Instruments were developed or 
further refined from the phase 1 stage of development These Instruments are, a SIte 
EvaluatIon Procedure based on a ChecklIst -- a refined verSIOn of the SIte VISIt checklIst 
used 10 phase 1--, and, a computensed Worksheet, and a Pnmary and Secondary SIte
Industry MatchIng Procedure WhICh mcludes a SIte Industry COmpatibIlIty matnx They are 
dISCUSSed In the followmg chapter Fmally general findmgs and recommendatIons for 
Improvmg Sn Lanka's 10dustnal sIt10g process, are proVIded 10 Chapter 6 
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FIgure 4 1 Flow-chart descnbmg the recommended procedure for mdustnal estate 
IdennflCatlOn and development 
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CHAPTERS 

lVIETHODOLOGY 

ThIS chapter provIdes a descnptIOn of the analytical 10struments that were developed by the 
study team to assIst 10 evaluating and develop1Og 10dustnal estates 

Perhaps the most sIgmficant general find10g of thiS studyhas not been a ratIOnal, systematic 
process of screemng, selecting and developIng SItes 10 Sn Lanka for 10dustnal actiVIty At 
present, tracts of land are selected WIthout apply10g a conSIstent ratIOnale, evaluated 
1Odividually, and then offered to 10dustnallsts for whatever type of faCIlIty they are wIllIng 
to develop An lEE or EIA may be undertaken, sometImes rather late 10 the process, to 
determ10e the enVIronmental, SOCIal, and (to some extent) economIC sUltabIlIty of a SIngle 
SIte Consequently, substantIal tIme and resources can be devoted to 10vestIgatIng SItes that 
may have poor prospects for development because they have severe resource constraInts, or 
present major enVIronmental problems, or are otherwIse unattractIve to potentIal Investors 
When thIS happens, the search for alternatIve SItes has to begm allover agaIn, WIth 

addItIOnal costs In tIme and money 

A more ratIonal strategy would be to Implement an orderly process (as shown 10 FIgure 4-
1) that begInS WIth IdentIfymg an Inventory of pOSSIble SItes, based on both SIte 
charactenstIcs and other conSIderatIOns of 10dustnal needs and constraInts Through a 
systematIc screemng process SItes could be selected from thIS Inventory based on a varIety 
of factors, IncludIng Industry resource needs, local commumty acceptance of certaIn types 
of development, and conSIstency of the proposed development WIth regIOnal land use and 
Infrastructure USIng such an Inventory, It 15 pOSSIble to conduct an enVIronmental 
assessment that allows for a systematIc companson of alternatIve SItes, thus favonng 
selection of one or more SItes that are the most envIronmentally and economIcally sUltable 
ThIS chapter dIscusses the Instruments descnbed above 

5 1 INITIAL SCREENING 

IntroductIOn 

The InitIal screemng of candIdate SItes for 10dustnal estates IS Important to mimmize the tIme 
consumptIon for SIte selectIon and the expenditure of finanCIal resources on detaIled SIte 
evaluation A ratIonal ImtIal screemng system reqUIre collectlon of mformatIon pertaImng to a 
partIcular SIte and subsequent mterpretatlon to check the matchmg of a SIte WIth SUItable 
mdustnes 

A SIte evaluatlon checklIst was developed by the team to prOVIde a mode for data collection, a 
worksheet based on the checklIst was SImultaneously developed to facilitate data mterpretatIon 
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The checklIst and the worksheet were based on the alreadY-IdentIfied resources and 
enVIronmental parameters WIth respect to both the sItes and mdustrIes For sItes, the key 
parameters were Resource AVaIlabIlIty and PollutIon ASSImIlatIve CapaCIty, whIle for mdustrIes 
the parameters were Resource ConsumptIon and PollutIon PotentIal 

5 1 1 SIte EvaluatIOn ChecklISt 

In structunng the checklIst, fourteen envIronmental and resource IndIcators were IdentIfied as 
suffiCIent to adequately charactense a partIcular SIte These IndIcators are lIsted In Table 5 1 

Table 5 1 - EnVIronmental and Resource IndIcators In the ChecklIst 

1 Water AvaIlabIlIty 

2 SoIl Stability/Surface DraInage 

3 Commumty Infrastructure 

4 Transport A varIabIlity 

5 Availability of PublIc UtIhtIes 

6 SenSItIve EcologIcal Systems 

7 LIqUId Waste DISposal CapaCIty 

8 NOIse ASSImIlatIve CapaCIty 

9 Cultural and RelIgIOUS Resources 

10 ASSISmllatIve CapaCIty of Airshed 

11 Local Slalled Labour AVaIlabIlIty 

12 Local Unslalled Labour AVaIlabIlIty 

13 SIte ExpandabIhty 

14 SolId Waste DISposal CapaCIty 

To lImIt both the tIme and the cost of thIS process, the ChecklIst should be easIly understood by 
non-techmcal persons ill the respectIve regIons who would be usmt It to gather the necessary 
mformatIon for a potentIal mdustrIal estate SIte To facIbtate collectIon of thIS mformatIon, the 
checklIst con tams questIons WhICh are easy to understand and easy to answer The questIons are 
based on details that a non techmcal person could easIly obtaIn by VISItIng the potentIal SIte and 
spendmg about three to four hours at the SIte and the VICInIty 

OptIonal answers are proVIded for each questIon so that a data collector needs only to pIck one 
ChOIce Each answer ChOIce In the checklIst has been carefully desIgned by the relevant team 
expert usmg lmowledge, expenence and Judgement appbcable to each subject area 
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The checklIst questIons are desIgned so as to rate the avaIlabIhty or the capacIty of a partIcular 
mdicator In ascertammg the supply of a partIcular resource, both quantIty and qualIty aspects 
are mcluded, to more adequately descnbe the nature of that resource 

5 1 2 Worksheet 

The Worksheet for mitIal SIte screerung IS also deSIgned to enable a generalIst to rate the 
avaIlability or the capaCIty of a partIcular mdicator at a partIcular locatIon As such the 
worksheet takes the format of a template Each expert has deSIgned each relevant questIon m 
the checklIst so that the answers by a data collector fall mto one of three categones HIgh, 
MedIUm or Low The ratIngs gIven for each mdicator are then aggregated m a steP-WIse 
manner, the template mdIcates the poSSIble combmatIon of ratIngs at each step Once the 
combmatIon of ratIngs at each step IS defined, an aggregate ratIng IS entered for each 
combmatIon The worksheet IS deSIgned so that a person attemptIng to screen a partIcular SIte 
would need only to pIck the respectIve ratIngs and thus systematIcally aggregate them untIl the 
final SIte ratIng for a partIcular mdicator IS amved at 

513 Development and VahdatIon 

The checkhst and worksheet were IrutIally devloped WIthout usmg the mformatIon collected at 
the 11 candIdate SItes The mformatIon and observatIons from the SIte VISIts were then used to 
modIfy and calIbrate the checklIst and worksheet as well as the subsequent aggregatIng of 
mdicators TIns screemng procedure gave nse to a systematIc aggregate ranlang for each 
mdicator The aggregate ranlang for each mdicator, based on the checklIst and worksheet, IS 
shown m Table 5 1 ThIS table compares rankmgs gIVen by the experts based on the mitIal SIte 
VISItS, WIth the rankmgs as aggregated usmg the worksheet 

The calIbrated checklIst and the worksheet were then subjected to an external valIdatIon process 
by by collectIng mformatIon pertammg to three new candIdate SItes at Serapm estate near 
Polgahawela, Ranawana-watta near Kurunegala, and Pannala near Kurunegala 

At those candIdate SItes, the team observed the asSImIlatIon of mformatIon by the non-expert 
regIOnal staff of the MIlD The team was also able to dISCUSS the strengths and wea1rnesses of 
the checkllst WIth OffiCIalS of the M/ID and CEA 

The team then mcorporated the observatIons done at the valIdatIon seSSIons to the checklIst 
The reVIsed checklIst and worksheet are shown In the Annex V 

52 SYNTHESIS OF SITE-SPECIFIC ANALYES 

Usmg the qualItatIve ratIng system descnbed above, the NAREPP team collectIvely 
conducted a comparatIve analYSIS of the 11 study SItes One major objectIve of thIS 
exerCIse was to IdentIfy envIronmental and SOCIoeconomIc constramts that tended to occur 
m multIple SItes, thus mdicatmg a pOSSIble need for addItIOnal evaluatIOn and attentIon to 
these common concerns by polIcy makers Several of these constramts can be alleVIated by 
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1Oclud1Og specIfic engmeenng desIgn reqUIrements, such as those related to phYSICal 
1Ofrastructure, 1Oto the project constructIOn permIttmg process However, thIS step could 
10crease development costs, making SItes that reqUIre addittonal expendItures less attractIve 
from an economIC perspectIve than other SItes that do not have these constra1Ots 

5 2 1 Interpretation of Site Ratmgs for 14 Parameters and Aggregate Ratmg of Sites 

The team's rattngs of each SIte for the selected parameters are prOVIded 10 Table 5-1 The 
table should not be used to conclude that any gIVen site IS "best" or "worst" for all types of 

mdustnal development Each SIte has a dIfferent combmatIOn of scores that reflect slte

speCIfic conditIons Nor was any attempt made to weIght the score for one parameter more 
heavily than another To do thls It would be necessary to weIgh separately each of the 13 
cntena In the table and somehow denve a "total weIghted score" for each SIte across all 
cntena ThIS would be a dIfficult and questIOnable exerCIse Furthermore the relatIve 
weIghts aSSIgned to dIfferent parameters would be heavIly' SIte dependent', thus mak10g It 
ImpOSSIble to denve a generalIzed assessment procedure 

However, these data can be used to IdentIfy the relatIve frequency and level of 
enVIronmental constramts across all SItes WIth respect to each of the ratmg factors 
The next two figures, WhICh graphIcally depIct the 1OformatIOn from Table 5-1, clearly 
10dicate that qUIte a few of the SItes are rated as hav10g only Low or MedIum compatibIlIty 
WIth Industnal uses for several of the same enVIronmental factors For example, 10 FIgure 
5-1, WhICh has a separate pIe-chart for each parameter (each CIrcle IS the sum of that 
parameter's ratIngs for the 11 SItes) the darker portIOns of each 'pIe' IndIcate lower levels 
of compatIbIlIty WIth 10dustnal uses Surface water, wastewater, skilled labor, and solId 
waste were rated at eIther medIUm or low compatIbIlIty for all 11 SItes, whIle aIr qUalIty, 
unskilled labor, and cultural/rehglOus factors posed relatIvely few problems at most SItes 
The same results are shown 10 bar-chart form 10 FIgure 5-2 Four of the parameters were 
VIewed by the team as pOSIng the most senous constra1Ots on the establIshment of Industnal 
estates at these SItes 

o Surface water avaIlability IS a constraInt or lImlt10g factor at the maJonty of SItes 
SIgmficantly, none of the SItes were conSIdered by the reVIew team to have "hIgh" 

cOmpatlbIhty WIth Industnal development 10 regard to avatlable water supplIes 
ThIS constraInt 10dlcates that development of these SItes may have to be restncted to 
Industnes WIth very low water use reqUIrements The use of ground water may be 
an optIOn at some sites but sustamable ground water avazlabIlity cannot be 
detennzned wzthout detaIled szte-specific ground water data, whlch currently do not 
exlst for any of the sues 

o Lumted waste-water assumlatlve capacity IS a constramt at the maJonty of the 11 
SItes ThIS concluSlOn IS based on analySIS of storage and flow rates for water 
bodIes near the SItes, as well as on conSIderatIOn of other current or planned 
compet1Og uses of these water bodIes 
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o SolId waste dISposal capacity IS a sIgmficant constraInt at every sIte The pnmary 
reason IS that there are no eXIstIng properly-constructed landfills at or near any of 
the SItes, furthermore, on-sIte SOIl and groundwater condItIOns at some SItes are 
IncompatIble wIth landfillIng even If constructIOn of such a facIlIty were to be 
attempted ThIS constraInt can be alleVIated to some extent by requmng that, pnor 
to development, the SIte manager must approve each Industry's prOVISIons for sohd 
waste dISpOSal, WhICh could Include constructIOn of a landfill or InstallatIon of an 
on-SIte recyclIng system or other solId waste treatment umt However, thIS 
reqUIrement would add to the estate development costs and could lead to addItIOnal 

enVIronmental problems In addItIOn, reSIdues from some waste treatment systems 
(such as sludge or 1Oc1Oerator ash) would stIll need to be dIsposed of somewhere 
safely after reCeIVIng on-SIte treatment 

o Lumted space for future expansIOn was a major constraInt at most of the SItes 
The reVIew team reached thIS conclUSIon after considenng the charactenstics of 
lands ImmedIately surroundIng the SItes There are phYSICal barners on many of 
these adjacent lands (e g , eXIst10g structures, natural bamers such as streams, 
lagoons, etc) that would make future expanSIon of the SItes onto these lands 
extremely dIfficult and expenSIve, If not unfeaSIble 

522 Aggregate Ratmg of Sites 

The team next attempted to consolIdate the separate ratIngs for each SIte mto two aggregate 
scores, one that would gIve some IndIcatIOn of a sIte's overall capaCIty to aSSImIlate 
pollutants from vanous sources (pollutIOn assumIatIve capacIty), and the other that would 
IndIcate the sIte's relative capabIlIty to proVIde phySIcal and SOCIOeconomIC resources 
conSIdered Important for Industnal development (local resource availability) The 
methodology for thIS step IS descnbed next 

The ObjectIve was to arnve at an aggregate rankIng for each SIte In terms of the two cntena 
(1 e , pollutIOn assumIatlve capacity and local resource availability) Because In most 
cased only general assumptions can be made about the types of Industnes seekIng to locate 
at a gIven SIte, each parameter was gIven equal weIght 10 the estlmatlOn of an aggregate 
score The two-part aggregate ratIng IS determIned for each SIte by addIng up and 
companng the number of IH', 1M', or 'L' rat10gs A SImple averag10g method was used, 
whereby any s10gle score of 'H, was matched up agaInst any s10gle score of 'L' to result 10 
a ratIng of '2M' ThIS approach was used to aggregate all rat10gs to an aggregate Thus an 
overall ratmg of 'M/ML' would mean that a SIte was rated medIUm overall In terms of 
pollutIOn aSSImIlatIve capaCIty, and medIUm-to-low In terms of local resource aVaIlabIlIty 
The results are dIsplayed In Table 5-2 The table shows, for example, that the site at 
Buttala has an aggregate ratIng for 'pollutlOn aSSImilatIve capaCIty' of M-L, or medIUm-to
low, and an aggregate ratIng for 'local resource avaIlabIlIty' of M-H, or medIUm-to-high 
The reader IS urged not to place any absolute value on these aggregate ratIngs, but they do 
proVIde a baSIS for companson from one SIte to another of the SItes relatIve compatIbIlIty 
for development as Industnal estates The ratmgs also gIve some mdicatIOn of what types 
of Industnal development may be more or less compatIble WIth a gIven SIte's partIcular set 
of enVIronmental resources and lImItatIOns 
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Table 5 _ 2 RATING OF SITES ACCORDING TO POLLUTION ASSIMILATIVE CAPACITY AND RESOURCE AVAILABILITY 
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None of the eleven SItes evaluated was found to be Jdeally smted for hlgh-pollutmg 
mdustrIes Some sItes are hIghly unsUltable, whIle others could accommodate hIgh
pollutmg mdustnes only wIth a sIgmficant expendIture for envIronmental protectIOn 
measures Unfortunately, gIven the typIcally small SIze of the SItes and the fact that most 
of them have very llmlted potentIal for expansIOn, the need to make sIgmficant capltal 
outlays for control measures greatly dImInIShes the appeal of many of these sltes to 
Investors 

The MilD should consIder the fact that developers of large mdustnal faCIlItIes WIll be 
lookmg carefully at ways to control theIr start-up costs, and are most lIkely to be attracted 
to SItes where the managmg entIty has made substantIal up-front mvestments m common 
mfrastructure such as water supply, wastewater treatment, roads, power, and other 
mdustnal amemhes Such mvestments, whether by government or pnvate partIes, are not 
lIkely to be cost-effective on small SItes WIth numerous other constraInts 

On the other hand, there are a number of poSItIve findmgs m terms of the sUltabIlIty of the 
SItes for small and medIUm-scale mdustnal development 

• Most of the eleven SItes StudIed sites are served by relatIvely good transportatIOn and 
publIc utilIty mfrastructure 

• WIth one excephon, ecologIcal factors do not pose severe constraInts to on-SIte 
development or expanSIOn 

• Except at Buttala, aIr qUalIty conSIderatIOns do not pose a major constramt, prOVIded 
sound pollutIOn preventIOn and control measures are taken 

• There IS a reasonable good base of unskllled labor near all of the SItes, and Sn Lanka's 
relatively hIgh lIteracy level means that skllled labour can be readIly tramed If It IS not 
ImmedIately aVaIlable 

• There are no outstandmg cultural or relIgIOUS resources (e g , temples, archeologIcal 
SItes, etc) at or near most of the SItes that would be hkely to be damaged or adversely 
affected by mdustnal development on the SItes 

In other words, each SIte has certarn posIhve and negatIve charactenstIcs WIth respect to ItS 
compahbIlIty WIth mdustry, these factors WIll affect whether and how development can 
occur FaIlure to conSIder these charactenstlcs WIll hmder proper deCISIOn makmg The 
nsk of maklng mappropnate decISlons that have costly consequences IS clear It would 
ObVIOusly be a very costly mIstake, for example, to make substantIal pnvate and publIc 
sector Investment In water supply and waste water treatment faCIlItIes to meet the needs of 
mdustnes on a year-round basIS at a SIte where there are msufficient water supplIes dunng 
the dry season 
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Fortunately, such senous mIsallocatIons of resources can be aVOIded by consldenng all of 
the Important economIC, enVIronmental, and SOCIal factors early m the SItIng process, safe 
and provIdmg for sustaInable mdustnahzatlOn 

53 MATCHING AN INDUSTRIAL ESTATE WITH APPROPRIATE 
INDUSTRIES 

5 3 1 Ratmg of Selected Industry Types by Aggregate IndIcators 

The aggregate ratIngs m Table 5-2 were complIed for the SItes themselves, not for any 
partIcular combmatIOn of mdustnes at that SIte To provIde some baSIS for matchmg 
mdustnes to SItes, the team selected 10 general types of mdustnes typIcally found In Sn 
Lanka and scored them agaInst a SImIlar set of parameters (1 e , polJutlOn potentIal and 
(local) resource consumption) Those scores were then used to produce aggregate ratmgs 
for these tYPICal mdustnes m the 'pollutIon potentIal' and 'resource consumptIon' 
categones The results are shown In Table 5-3 In general terms, the table shows that 
dIfferent mdustry types vary conSIderably m theIr pollutIOn and resource consumptIon 
Impacts, WhIch IS not surpnsmg, but the two tables taken together proVIde a systematIc way 
to look for pOSSIble matches, or "fits," between a gIven SIte and a range of 10dustnes 
Where a sIte's natural resources are lImIted, mdustry types WIth lower resource 
consumptIon (but pOSSIbly WIth relatIvely hIgh pollutIOn potentIal) may be more 
appropnate The system could be used 10 the prelImmary stages of sIte development to 
IdentIfy WhICh mdustry types should be encouraged VIs-a-VIS aVaIlable SItes Fmal sIt10g 
deCISIons should, of course, be based on more SIte-specIfic and Industry-specIfic analYSIS 
ThIS methodology offers a procedure for rapId assessment m the mItIal screemng stages 
The strength of thIS ratIng system IS that It conSIders enVIronmental Impact to be a 
combmatIon of pollutIOn generatIOn and resource consumptIon 

532 Prunary Matchmg for SltelIndustry Compatibility 

The follOWIng matnx procedure may be followed to assess the cOmpatIbIlIty of a SIte that has 
been evaluated accordmg to the methodology descnbed above WIth any mdustry that has been 
SImIlarly evaluated The matrIx contams the follOWIng mam four components 

I PollutIon PotentIal (PP) 
2 PollutIon AssurulatIve CapaCIty (PAC) 
3 Resource ConsumptIon (RC) 
4 Local Resource A Vallabl1Jty (LRA) 

Component 1 and 3 refer to a partIcular manufactunng or process concern (Ie the type of 
mdustry), whereas 2 and 4 refer to the capablllues of a selected SIte 
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General resource/pollutlOn profiles for each type of mdustry (as typIcally practIsed m Sn Lanka) 
can be developed mdependent of Site For successful apphcanon of thIs methodology It IS 

nnportant that such profiles are avaIlable for mdustnes fallmg mto the follOWIng sectors 

* TextIle and leather 
* BasIc metal fabncanon 
* ChemIcal mdustnes 
* Food producnon/processmg 
* MachInery and eqUIpment 
* Mmeral products 
* Paper and pulp producnon 
* TImber and wood 
* Transport 

Components 2 and 4 refer to the enVIronmental and resource ratmgs for a specIfic SIte WIth 
the completlon of the matrIx It IS poSSIble to Identlfy and analyse the SUItability of a partIcular 
SIte for a partlcular mdustry If the SIte profile IS made avaIlable to potentlal mdustnal 
developers early m then SIte selectlon process, slgruficant savmgs m tIme and money may be 
aclueved 

TIns matrIx analySIS can be done m two steps as outlmed below 

Table 5 4 Industry/SIte CompatIbility Matnx 

SITE INDUSTRY 

PollutIon AssnmlatIve CapaCIty PollutIon PotentIal Aggregate 
Aggregate (PP-A) 
(PAC-A) 

Local Resource AvaIlability Resource ConsumptIOn Aggregate 
Aggregate (RC-A) 
(LRA-A) 

The pnmary matchmg essentIally IdentIfirs the correct mdustry type for a gIven SIte However, 
once the pnmary match has been found to be acceptable and 
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5 3 3 Secondary Matchmg 

IdentIficatIon of SUitable Industnes 

It IS unltkely that all desIred condioons will be met Immediately A secondary matchmg 
procedure wInch compares the ratIngs of certaIn mdiVIdual polluoon and resource parameters 
could help an mdustrIal develop to focus on the feasIbility of upgradmg the Site (or of usmg 
technology Improvement, or pollunon abatement, or down scalIng opnons as applIcable) m 
order to sansfy the matclung requIrement 

WIth regard to pollunon assimIlanve capaCIty, It IS stlll poSSIble to conSIder Slung mdustnes 
WIth Ingh polluung potenoal (H) at a SIte WIth a Low (L) aggregate ratIng for overall 
assmulaove capability Tlus IS poSSIble because a SIte's assimIlaove capaCIty may be 
compensated for by upgradmg the mdustnal waste management system (1 e advanced waste 
water treatment systems, supenor manufacturmg technology mcorporatlng recychng and 
recovery, etc) Tlus adjustment may entail hIgh operanon and mamtenance (O&M) costs and 
morutormg costs due to the necesSIty to mamtam O&M qualIty The SIte may have to 
mcorporate a large buffer strIp to protect the adjacent publIc from nUIsances due to plant 
operanons 

A SIte With very lImtted resources may present more senous constraInts to development A SIte 
WIth a "L" aggregate would lIkely have to be upgraded conSIderably to support an mdustry With 
a HIgh RC-A ratIng Thus on benefit-cost grounds alone, It IS unlIkely that such a SIte will be 
SUItable for an mdustry of that category 

Secondary matclung mvolves analySIS of IndIVIdual ratlngs In tabular format as shown In Table 
5 5 and 5 6 below 
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Table 55 
SITE 

POLLUTION 
ASSIMllATIVE 

CAPACITY 
(pAC) 

Dramage/Solls 

Waste water 

AIrQuahty 

NOIse 

Sohd Waste 

Cultural Resources 

EcolOgIcal Resources 

INDUSTRY 

Inchvldual POLLUTION Inchvldual 
Parameter POTENTIAL Parameter 

Ratmgs (PP) Ratmgs 

Wastewater 

AIr Quahty 

NOIse 

Sohd Waste 

I Table 5 6 

I 
I 
I 
I 
I 
I 
I 
I 
I 

WCAL RESOURCE IndiVIdual RESOURCE IndiVIdual 
AVAILABILITY Parameter CONSUMPTION Prameter 

(LRA) Ratmgs (RC) Ratmgs 

Cultural Resources 

Surface Water Surface Water 

EcologIcal Resources Ecology 

Transport Transport 

Pubhc UtJltty Pubhc Unhty 

~labour(skilled) Local labour (skIlled) 

Local labour (unskilled) Local Labour 
(UnskIlled) 

Commuruty Infrastructure Commuruty 
Infrastructure 

SIte Expandabruty I Land area 

Note that not all rndIvIdual resource and pollunon parameters can be compared for matcrung SIte 
and mdustry ranngs, hence some of the cells m the example below are empty An example of 
the Secondary Matchrng Procedure for one SIte and one rndustry IS shown below 

5-10 



Table 5 7 Example of Secondary Matchmg 

SITE 
WalJapala 

POLLUTION IndtvIdual 
ASSIMILATIVE Parameter 

CAPACITY Ratmgs 
(PAC) 

Dramage/SOIls M 

Waste water M 

Arr QualIty H 

NOIse L 

Sohd Waste L 

Cultural Resources H 

EcolOgIcal Resources H 

INDUSTRY 
TextIle Washmg Plant 

POLLUTION IndtVIdual 
POTENTIAL Parameter 

(PP) Ratmgs 

Waste water H 

Alr Quahty M 

NOIse L 

Sohd Waste M 

IndIVIdual Pollunon AsslITulanve CapacIty (PAC) ranngs and Pollunon Potennal (PP) ratlngs 
contnbute to the overall aggregates used 10 the pnmary match10g process As seen here, an 
10dustry WIth a HIght (H) waste water Pollunon PotentIal (PP), 10 thIS case a textlle washIng 
plant, IS not IDltIally appropnate for thIS SIte, smcethe SIte has a MedIUm ratIng (M) for Waste 
water asslImlatlOn ThIs potentIal conflIct may be resolveable If WIther the sIte's capabIlItIy to 
accommodate waste water IS enhanced, or the textIle plant's waste water load IS reduced by 
upgradmg the plant's operanon from the usual or typIcal process 

LOCAL RESOURCE Indtvldual RESOURCE IndIVIdual 
AVAILABILITY AGGREGATE CONSUMPTION AGGR 

(LRA) (RC) EGAT E 
Cultural Resources H 
Surface Water H Surface Water H 
EcologIcal Resources M Ecology M 
Transport H Transport H 
Pubhc UtJ.hty H PublIc UnlIty H 
~labour(skilled) M Local labour (skIlled) M 
~labour(unslalled) H Local Labour H 

(UnskIlled) 
Commumty Infmstructure H Commumty M 

Infmstructure 
SIte Expandablhty L Land area L 
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By exammmg mdlVIdual ranngs for Local Resource AVaIlabIlity (LRA) and Resource 
Consumpnon (RC) aggregates, one can determIne where addItIonal Infrastructure support may 
be needed to sustaIn a partJ.cular mdustry For thIS SIte mdivIdual reqUIrements seems to be well 
balanced For example, Transport facility need and aVaIlabIlIty match at "HIgh "to SUIt an 
mdustry of tlus type For tins SIte the transportatIon Infrastructure development costs that need 
to be undertaken to support a textIle washIng plant will be at a mImmum 

There can be SItuatIons where an mdustry assessed as acceptable for a SIte at the aggregate level 
faIls the secondary matchIng process ThIS Will be due to hIgh IncOmpatlbIlIty at IndIVIdual 
pomts of consideranon For example, a low (L) water aVaIlabIlIty (surface and/or ground) 
WIth a HIgh (H) water resource requIrement may mean sIgmficant cost to the enterpnse to 
proVIde water from a dIstance ThIs lmphes that the SIte may not be SUitable due to hIgh water 
tranSmISSIOn cost The same IncOmpatIbIlIty can emerge when IndIVIdual pollutIon potentIal and 
pollutIon assmulatIon factors are analysed Two great a dIfference such as L (LRA) vs H (RC) 
or H (PP) vs L(P AC) Imphes that a hIgh finanCIal expendIture IS reqUIred to overcome thIS 
dIfference between the requIrements and aVaIlabIhty 

5 4 C01\1PA TIBILTIY WITH1N INDUSTRIAL ACTIVITIES 

ActIVItIes and operanons of IndustrIal umts located withm a mdustnal estate should be 
compatIble WIth each other for a smooth and effiCIent functIomng of the mdustnal estate 
InstItutIons responsIble for managIng the mdustrIal estate should establIsh zomng wIthm the 
estate so that mutually compatIble mdustrIes can be located wIthm those zones Companbillty 
can be assessed by takIng Into conSIderatIon the followmg examples 

5 4 1 Level of compatIbility between vanous mdustrIaI operatIons 
(1) Very poor compatIbility eXISts between the operatIOns of chemIcal/agrochemical 

mdustnes and food mdustrIes based on tOXICIty cntena 
(2) Very poor compatIbIhty eXISts between the operatIon of electromc mdustnes and mIneral 

processmg 10dustrIes based on "dust free enVIronment" cntena 

5 4 2 Level of treatment compatIbility of wastes dIScharged by differ ent mdustnal 
operations, 

(1) Wastes WhICh are refractory or tOXIC m character are not amenable to standard bIOlogIcal 
waste treatment processes Hence If the central treatment plant uses bIOlogIcal 
treatment, mdustrIal umts dischargmg tOXIc/refractory waste should mstall "pre
treatment" facilitIes m order to remove constItuents In theIr waste that are tOXIC or 
refractory 10 character 

(2) Waste treatment processes reqUIred to treat a "hIgh strength" waste may not be 
compatIble With the treatment process reqUIred to treat "low-strength" waste "Waste
segregatIon" may have to be employed to overcome thIS problem 

I 

It IS apparent from these examples that an mdustnal umt prodUCIng tOXIc/refractory waste 
should not merge Its wastes WIth an mdustnal umt producmg blo-degradable waste LIkeWIse, 
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an mdustnal umt producmg "hIgh - strength" waste should be separated from an mdustnal umt 
producmg "low - strength" waste 

A prevIous study of Industnal estate development (NBRO, 1989) establrshed a "compatIbIlIty 
matnx" based on aCtIvIty compatIbIhty and waste treatment cOmpatIbIlIty The matnx, shown 
below, proVIdes informatIon on eIght general mdustnal groups 

Industnal Sector CompatIbIlIty Matnx 
(adopted from NBRO, 1989) 

BM CH 

BM 1 3 

CH 3 1 

FD 3 3 

ME 1 3 

MP 2 2 

TG 2 3 

TW 1 3 

TR 1 3 

Key 
1 = Very good compatlbility With each other 
:2 = A lumted compatJbility With each other 
3 = Incompaubility With each other 

FD 

3 

3 

1 

3 

3 

1 

2 

3 

ME l\1P TG 

1 

3 

3 

1 

2 

3 

1 

1 

2 2 

2 3 

3 1 

2 3 

1 3 

3 1 

3 3 

3 2 

BM BaSIC Metal Industry 
CH - Chemical Industry 
FD Food Industry 

TW 

I 

3 

2 

1 

3 

3 

1 

2 

ME Machmery & Equipment Industry 
MP - Mmeral Processmg Industry 
TG - Textile & Garment Industry 
TG Textile & Garment Industry 
TW - Tunber & Wood Industry 
TR - Transport Industry 

5 4 3 Maxmmm Level of Industnal ActIVItIes 

TR 

I 

3 

3 

1 

3 

2 

2 

1 

The asSImIlatIve capaCIty of the enVIronment surroundmg an mdustnal estate may be defined as 
the maxImum emISSIon or effluent the receIvmg enVIronment can accommodate WIthout 
Impamng Its qualIty to such a level as to Interfere WIth the uses determ10ed to be 10 the publIc 
mterest These uses are generally defined by envIronmental qUalIty objectIves and resultIng 
enVIronmental threshold standards Hence, It IS seen that both treatment and dIspersal (or 
dIlutIon) can contnbute to the asSImIlatIon capaCIty of the surround1Og enVIronment In other 
words, by 1OcorporatIng treatment facIilties withm the 10dustnal estates, a hIgher level of 
mdustnal actIvIues can be permItted withm the estate WIth a hIgher level of treatment (VIZ 
pnmary treatment, secondary treatment etc ), larger mdustnal actIvItIes (or outputs) may be 
accommodated WIthin a partIcular estate 
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CHAPTER 6 

CONCLUSIONS AND RECO:MMENDATIONS 

The objectIve of thIS study was to evaluate the mdustnal estate development program of the 
MInIStry of Industnal Development, and to suggest ways to Improve thIS process The 
findIngs and recommendatIons of the study are summansed m thIS Chapter 

6 1 IMPROVING THE ETA/IEE PROCESS FOR INDUSTRIAL ESTATE SITING 

A recumng Issue found dunng thIS study was that there were sIgmficant defiCIencIes In 
avarlable enVIronmental InformatIon for each sIte and ItS surroundmgs These InfOrmatIOn 
defiCIencIes hIndered a complete envIronmental evaluatIOn of each SIte The subjects of 
most concern mclude 

lnfonnatwn about other development plans at the legzonallevel A thorough evaluatIon 
of the Impacts of Industnal development must assess commulatIve demands on regIOnal 
resources resultIng from current and planned development at the regIOnal level 

For example, m the Hambantota DIstnct, where the Bata-Atha sIte IS located, there are 
several other major projects at vanous stages of planmng that could have sIgmficant 
Impacts on the area, IncludIng a petroleum refinery and a BOr Industnal estate At the 
same tIme, the Ceylon Tounst Board has recently announced plans for further tounsm 
development m the DIStnCt Greater conSIderatIOn needs to be gIven to the cumulatIve 
resource needs (partIcularly water) and to the Impacts of these projects and theIr 
compatIbIlIty or IncompatIbIlIty WIth each other 

In general, the regIOnal development plans for the Southern ProvInce (WhICh Include 
development of a port In Hambantota, and constructIOn of a hIghway between Colombo and 
Matara) WIll lIkely mduce major new economIC development and growth In the regIOn 
WhIle these developments WIll proVIde pOSItIve economIC benefits to the regIOn, they also 
present competIng demands for resources that need to be conSIdered In planmng the Bata
Atha SIte as well as other Industnal estates In the South 

Due to lImItatIOns of data avarlabIlIty, combmed WIth the tIme aVaIlable to complete thIS 
study, the reVIew team's evaluatIOn was largely focused on enVIronmental and SOCIal 
Impacts at or near the SItes Therefore our evaluatIon of these SItes necessanly prOVIdes an 
mcomplete pIcture of the full ImphcatIons of mdustrIal estate development In areas of Sn 
Lanka where development IS especIally hIgh, such as the Galle and Hambantota DIStrIcts, 
regIOnal plannmg IS especIally cntIcal Development of a regIOnal plan and strengthemng 
of the regIOn's planmng capaCIty IS needed ErAs for IndIVIdual projects should address the 
compatIbIlIty of proposed projects WIth the overall plan for the regIon 

I 

Surface water avazlablbty Based on measurements taken by the revIew team In water 
bodIes near each SIte, as well as histonc flow and ramfall data avarlable for watersheds and 
regIons, the reVIew team was able to denve rough estImates of water avaIlabIlIty In 
addItIOn, to the extent data were avarlable, the team IdentIfied eXIstmg uses However, 
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these data were extremely lImIted To get an adequate picture of the Impacts of 
1OdustnahzatIOn on the regIon, water uses and needs throughout the watershed must be 
taken mto account Unfortunately, these data are very madequate for most of the sItes 

Surface water quallty Very lImited water qUalIty data were avaIlable for any of the water 
bodIes near the Sites Therefore, the NAREPP team conducted a lImIted samplIng and 
analySIS program to support ImtIal screemng of the Sites WhIle the data are suffiCIent for 
screemng purposes, a more comprehensIve water qUalIty momtonng program should be 
estabhshed at sltes that are ultlmately selected for mdustnal development ThIS program 
should mclude survey momtonng to establIsh a statistIcally sound baselIne pnor to estate 
constructlon, and an ongomg momtonng program dunng estate constructlOn and operatIOn 
to ensure that (1) comphance with environmental standards IS mamtamed and that (2) the 
reqUired treatment processes are provIdmg a suffiCIent level of envIronmental protectIon 

Ground water resources Local hydrogeologIc data were essentIally nonexIstent at all 
SItes Due to the lImlted tIme and resources aVailable for thIS study, the Terms of 
Reference dId not mclude makIng assessments of ground water at the SItes ThIS does not 
mean that ground water mformatIOn IS not Important -- In fact, the OpposIte IS true If 
mdustnes operatmg on the estates WIll have sIgmficant water demands, a thorough analysIs 
of ground water resources IS essentIal Before ground water can be considered as a 
resource to support 10dustnal estates, a hydrogeologIcal analysIs of the SIte IS essentIal 
ThIS analYSIS should mclude a determmatIOn of the geology underlymg the SIte, depth and 
thickness of aqmfers, aqmfer produCtIVIty, and analYSIS of recharge and discharge ThIS 
analySIS IS essentIal 10 order to gam an understandmg of the long-term Impacts of usmg on
Site ground water or other aqUlfers 10 the vIcimty of the site 

Ecologz.cal resources BaselIne data for local flora and fauna, cntical habItat, and wetlands 
were unaVailable for most of the SItes For a few SItes, comprehenSIve ecologIcal studIes 
have been conducted 10 nearby regIOns that are very useful for assessmg the off-Site Impacts 
of mdustnal estate development These mclude, for example, data prOVIded 10 CEA' s 
Wetland SIte Report prepared for the Chilaw Estuary, approxImately 10 kIlometers from 
the Manawenya Site, and the Wetland SIte Report for the KalametIya and Lunuwa 
Lagoons, WhICh are wlthm one kIlometer of the Bata-Atha SIte For the other SItes, 
however, most baselme ecological data were absent 

Removal of these sIgmficant mformatlOn defiCIenCIes reqUIres a concerted effort to be made 
as part of the lEE/EIA process However, gIven the lImItatIOns of tIme and fund10g that 
are tYPICal of many lEEs and EIAs, thIS process alone cannot be relIed upon to prOVIde all 
data needed to support effectIve decIslOn malang What IS reqUlred IS an mformatlon 
strategy that makes maxlmum pOSSIble use of aVailable data, combmed WIth data generated 
dunng the ElA, and places shared responSIbIlIty on both the estate developer and MilD 
dunng the project deslgn stage 

ThIS strategy can be Implemented WIthout plac10g an undue burden on the government or 
the potentIal 10dustnal Investor It conSIsts of the followmg steps 

1 Scopmg seSSlOns should be held by MilD early 10 the ElA process to ensure the full 
partlclpatlOn of agenCIes and 1OstltutlOns WIth Important InformatIOn and of 
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stakeholders and others concerned cItIzens This partICipatIOn may be enhanced If 
baSIC mformatIon about of sItes under conSideratIon IS widely dlstnbuted well m 
advance of the ImtIatIOn of IndIVIdual EIAs This may be an appropnate role for 
the Sectoral CommIttee 

MilD should complete an lEE or EIA for each sIte, carrymg out the analYSIS as far 
as pOSSIble withm the hmlts of data aVaIlabilIty and government resources If firm 
Industry proposals are not In hand at the tIme of the EIA, MIID should make 
reasonable assumptIons about pOSSIble Industnes In order to complete the analysIs 

The results of MilD's analysIs should clearly mdicate areas where mformation 
defiCIenCies have been Identified, and descnbe very clearly the assumptions 
employed to complete the analySIS In bght of these defiCIenCIes For example, all 
assumptions regardmg the volume of water to be drawn from water bodIes 10 the 
area need to be documented If groundwater studIes are not conducted and 
documented for the Site, thiS 10dicates that an assumptIon has been made that 
Industnes on the estate wIll rely on surface water suppbes exclUSIVely 

As speCIfic mdustnes submIt proposals to locate theIr faCIlItIes on the estate, these 
proposals should be reVIewed carefully to determme whether the charactenstlcs of 
theIr faCIlIties as planned are conSIstent WIth the assumptlOns employed m the 
mdustnal estate enVIronmental analySIS In the example CIted above, If the faclhty's 
proposed water use combmed WIth the water consumptIon of other faCIlIties on the 
estate WIll exceed the levels upon which the EIA analysIs were based, the 10dustnal 
applIcant should be reqUIred to conduct a new hydrologIC analYSIS focused on the 
additlOnalimpacts of hIS faCIlIty's water use If ground water IS needed, It WIll be 
necessary for the faCIlIty sponsor to conduct a hydrogeologIC assessment If such an 
assessment was not done as part of the EIA 

The baSIC pnnciple behmd thIS process IS that mdividual faCIlIty developers or apphcants 
should have the burden of demonstratmg that theIr faCIlIty IS conSIstent With the 
assumptions employed m the mdustnal estate's EIA If the faCIlIty has potential Impacts 
that were not fully assessed m the EIA, then the mdustnal applIcant should be responSIble 
for conducting a lImited environmental analYSIS, focused on fillIng mformatIOn gaps 
Under thIS scheme, they would not need to duphcate work already done Rather, they wIll 
only need to analyze the speCIfic Issues assOCiated With theIr proposed operation that were 
not already adequately covered m the EIA 

62 IMPROVING SRI LANKA'S INDUSTRIAL ESTATE PLANNING AND 
DEVELOPMENT 

In the course of thIS study the NAREPP team encountered several management Issues 
relating to pohcles to develop and manage mdustnal estates All of these Issues are 
manageable and can be effectively addressed WIth appropnate polley and InStitutIonal 
measures, as recommended below These Issues are 
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1 Need to zmprove market data zndzcatzng the level and types of zndustnes 

For almost all of the SItes In thIS study MilD dId not have m hand of firm Industry 
proposals or expressIOns of specIfic mdustry mterests Thus, there was no solId basIs for 
SIte planmng and desIgn to accommodate specIfic Industnes 

The lack of data on mdustry Interest poses three dIfficult challenges to MilD and the 
DIvlSlonaI Duectors Fust, WIthout a reasonable Idea of the types of mdustnes seekmg to 
locate at a gIven SIte, It IS not possIble to plan effectIvely for SIte development, Includmg 
determmIng the appropnate SIte SIze, layout and Infrastructure needs Second, It IS 
extremely dIfficult to complete a meanmgful IEE or EIA smce the analYSIS must be based 
on speculatIOn concermng the types of development lIkely to occur Fmally, a substantIal 
amount of tIme and resources may be mIsdIrected toward SItes that have no reasonable 
prospects of development 

Industry data for the Karanawan-watta (Dankotuwa) SIte proVIde a good example of the 
kInd of mformatIOn that can form a solId foundatIOn for planmng Several firm mdustry 
proposals are In hand that descnbe proposed actIVItIes, expected productIOn levels, and 
resource needs such as water demands and expected labor reqUIrements For most of the 
other SItes, these data do not eXIst, pnmanly because of an absence of clearly-stated 
mdustry demand 

The fact that many SItes do not have firm mdustry proposals lIke those for Karanawan
watta does not mean that SIte planmng should be put "on hold" Rather, In heu of speCIfic 
proposals a systematIc market analYSIS and contmUIng momtonng of Investment mterest m 
Sn Lanka can be used to gUIde the mdustnal estate SIttIng program The Government of 
Sn Lanka has recently adopted a polIcy of mdustnal estate selectIOn based on market 
demand SectIOn 6 3 outlInes thIS polIcy and suggests a framework for mcorporatmg 
market data Into the overall estate plannmg process 

2 Need to lmprove the tract definztlOn process 

The process for Slung mdustnal estates m Sn Lanka begms WIth IdentIfymg lands owned by 
the Government that are of appropnate SIze and that are not currently In use or commItted 
to other speCIfic uses Beyond thIS necessary first step, many addItIOnal measures must be 
taken to define and ulUmately select specIfic tracts of land from among larger umts The 
establIshment of firm SIte boundanes should take place near the end of thIS process, not the 
begInmng, as appears to have been the case WIth most of the SItes analyzed In thIS study 

One of the concerns Idenufied dunng thIS study IS that the areas and SIte boundanes of 
these 11 proposed estates were apparently fixed by MilD pnor to undertakIng a systematIc 
evaluatIOn to match SIte resources WIth mdustrIal mterests Thus the tracts of land bemg 
offered to mvestors may be too small for Viable mdustnal estates, or may not be located In 
areas that are envIronmentally or economIcally optImal 

Two examples may serve to 1llustrate thIS concern The St MartInS Estate IS a relanvely 
large government land holdIng (of approxImately 400 acres) that IS JOIntly managed by 

6-4 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

several Government agencIes Withm thIS large land parcel, three tracts have been 
desIgnated for mdustrIal estates the eXIstmg St Martms mdustnal estate, consIstmg of 17 
acres, the Tammanakele SIte (67 acres), and the Manawenya SIte 

As reflected m the SIte evaluatIons, each of these small parcels, when VIewed m IsolatIOn 
from each other, has pOSItIve and negatIve charactenstIcs For example, the Tammanakele 
SIte has deficIencIes m water resources, the Manawenya SIte has senous dramage problems, 
etc These problems, combmed WIth the small SIze of the separate tracts, greatly dImInIsh 
therr development appeal However, It IS entIrely pOSSIble that another larger SIte or 
combmatIon of SItes Wltlnn the overall St MartIns Estate mIght be more SUItable than are 
the small separate pIeces now bemg offered 

SImIlarly the Bata-Atha SIte, conSIstIng of 107 acres, IS part of a much larger government
owned tract There are senous concerns regardmg potential adverse Impacts of Industnal 
dIscharges on the nearby wetland sanctuary and associated water bodIes As WIth St 
MartIns, It IS pOSSIble that these concerns could be alleViated by lookIng at alternative tracts 
withm the larger GOSL landholdmg 

An assessment of alternative land-used options withm the larger government landholdmg 
may reveal alternative tracts, or cOmbInatIOns of tracts, that are more attractIve from the 
perspectIves of both economICS and enVIronment A related problem IS that by establIshIng 
specIfic tracts too early m the process, the government may lock Itself Into an mventory of 
SItes that IS too restnctIve to allow for conSIderation of alternatIves SectIOn 6 3 
recommends a sItmg process that allows for the exammatIOn of alternatIve tracts and also 
proVIdes for appropnate mdustry mput 

3 Need to zmprove znteragency coordznatLOn and commumcatLOn 

As was pomted out m Chapter 2, the mdustnal estate programs of the vanous mdustnal 
development agenCIes m Sn Lanka have not been well coordInated In partIcular, there has 
not been a mUlti-agency mstItutIonal mechanIsm for systematIcally assessIng the need for 
new estates on the baSIS of market demand The recently-establIshed Sectoral CommIttee 
on Industnal Estates and Projects may be the key to Improvmg thIS much-needed 
coordmatIon 

Another dImenSIOn of the coordmatIon/commUnICatIOn Issue that stIll needs Improvement IS 

m the area of enVIronmental pohcy There are a number of enVIronmental reqUIrements 
and regulations that are new or under development, such as those for enVIronmental 
momtonng and hazardous waste management These reqUIrements have a major and dIrect 
beanng on mdustry, and may be partIcularly dIfficult to apply In the context of mdustnal 
estate operatIon For example, the prOVISIons of each estate's EnVIronmental ProtectlOn 
LIcense are expected to mclude aSSIgnment of responSIbIlIties and assessment of penaltIes 
for non-complIance, WhICh may pose very dIfficult questions regardmg legal responSIbIlIty 
for on and off-SIte enforcement of envIronmental laws 

Just as the Sectoral CommIttee can Improve coordInation among agenCIes WIth mandates for 
mdustnal development, a central coordInatmg mechanIsm IS needed to Integrate 
envrronmental polIcy conSIderatIons Into mdustnal estate plannIng For thIS reason, It IS 
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recommended that CEA or other components of the Mimstry of Forests and EnvIronment 
should be regularly represented on the Sectoral CommIttee 10 at least an adVISOry capacIty 

4 Need to prepare estate management plans that encourage pollutzon prevention and 
effective envlronmental management at the mdustnal estates 

As dISCUSSed above, detailed plans for develop1Og and manag10g most of these estates have 
not been completed WhIle thIS IS an Issue of concern, It IS not cntlcal smce few of the 
SItes reVIewed m thIS study have fIrm mdustry faCIlIty plans at thls arne Thus there IS an 
opportumty to mitIate POlICIes now that mcorporate sound environmental prmciples 
mto estate management plans Domg so now WIll aVOId many problems later The 
pnncipies that need to be embodIed m estate management plans mclude 

o Apply polluter-pays pnnclples to provlSlon of estate servIces such as common 
waste treatment and dISpOSal faCIlItIes, 

a Reward deSIgns that prevent pollutIOn before It IS generated, 

a PrOVIde clear procedures and hnes of authonty for dealmg wlth both 
planned and unplanned events 

Once 10dividual 10dustnes are located on estates WIth shared treatment faCIlItles, some plant 
managers may be mclmed to shIrk theIr enVIronmental responslbilIties The central 
management authonty for the estate cannot and should not assume the full enVIronmental 
lIabIlItIes assocIated WIth estate operatIons It must be a shared responsIbIlIty between 
estate managers and 1Odustnes, WIth the oblIgatIOns of all partIes clearly understood 

For example, central waste water and solId waste treatment and management faCIlIties can 
have major advantages over mdividual facIhty treatment, such as economIes of scale and 
more effectIve momtonng and control However, If the pnces charged Industnal users of 
these servIces do not reflect the theIr full cost, thIS IS an open door to poor enVIronmental 
management The pncmg system establIshed on each estate must therefore aVOId provIdmg 
SubSIdIes for poor enVIronmental performance 

The aSSIgnment of responsIbIlItIes and authonties for envIronmental management IS a 
cntIcalissue Even under normal operatmg CondItIons, effectIve performance of a central 
waste-water treatment system can only be mamtaIned If the pollutants 10 waste waters 
dIscharged to the system by mdustrIes on the estate are kept WIthIn the system I s deSIgn 
hmits It may be necessary for some users to pre-treat theIr wastes to aVOId damagmg the 
central system (e g , removal of heavy metals may be reqUIred) It IS therefore essentIal 
that mdustnal users be closely momtored, that they mamtam complIance WIth theIr pre
treatment standards, and that they take appropnate actIOn when theIr standards are 

I 

exceeded 

ContIngency planmng IS also essentIal All mdustnes on an estate must have a clear 
understandmg of theIr oblIgatIOns when emergencIes occur For example, malfunction of 
the central waste-water treatment plant can have catastrophIc envIronmental Impacts If 
10dustnes on the estate are permItted to contmue dIschargIng wastes to the umt 
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Furthermore, mdlvldual facIlItIes must have plans for respond1Og to spIlls and leaks of 
hazardous matenals or tOXIC wastes 

Effectlve estate management polICIes and procedures should be reflected 10 each estate's 
enVIronmental management plans, WhICh should be tailored to specIfic estate condItIOns 
FIgure 4-1 SU22ests the framework for such plans 

6 3 lNSTITUTIONAL RECO:Ml\1ENDATIONS FOR IMPROVING INDUSTRIAL 
ESTATE SITING AND MANAGEMENT 

ThIS sectlon provIdes an mstItutlonal approach to Implement10g the recommendatIOns made 
above on ways to Improve mdustnal estate SItIng and development ThIS approach takes 
advantage of recent mstItutIonaI changes made by the Government of Sn Lanka 

The Government has recently establIshed a Sectoral CommIttee, represented by M/ID, the 
Treasury, Department of NatIonal Planmng, BOI, Labor Mmistry, and the Urban 
Development Authonty ThIS CommIttee IS charged WIth exam1010g all newly-proposed 
mdustnal estates and mdustnal development projects 

ThIS central declSlon-makmg body proVIdes an excellent mechanIsm to Improve mteragency 
coordmatIon and planmng, WhICh should consequently alleVIate a number of the problems 
descnbed m SectIon 6 1 The follow1Og recommendatIons offer a framework for 
ImplementIng an effectIve mdustnal estate plannmg and management program wIth10 thIS 
new mstItutlonal context 

1 Improvmg coordmatzon and shanng of data on zndustnal sector needs and znterests 

The lack of common or conSIstent mformation on the levels and types of 10dustnes that 
may be mterested m locatlng 10 Sn Lanka IS a senous obstacle to effiCIent estate planmng 
There are a vanety of sources of such market data, such as 

o DIrect contact WIth potentIal InVestors The most Important source IS 1OformatIOn 
obtained through dIrect contacts at all levels of government WIth mdustnalists The 
RISCs have some of the most detailed data, but contacts between 10dustnalists and 
OffiCIalS at all levels of government are Important The Sectoral CommIttee should 
sponsor regular mdustry-government forums, semmars, etc to 10crease such 
mformal commumcatlon and 1Oformation-shanng 

o 

o 

Industry responses to mvestment solICItations The responses of mdustry to 
government offers and advertIsements, such as M/ID's recent requests for 
expreSSIOns of mterest 10 10dustnal estates, constitute extremely valuable market 
data WhICh should be compIled and published by the Sectoral CommIttee 

Market studIes SelectIve surveys of 10dustry mterests and assessments of 10dustry 
needs may be needed to supplement eXIstIng 1OformatIon Market studIes may focus 
on partIcular mdustry sectors, speCIfic geographIC regIOns, or more generally on the 
overall busmess clImate The Sectoral CommIttee should arrange for abstracts of 
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these surveys to be publIshed and shared among all the government departments and 
agenCIes concerned WIth mdustnal development 

Many agenCIes and InstItutIOns In Sn Lanka already collect and use such data These 
efforts should contInue The Sectoral CommIttee can play an extremely valuable role In 
acuvely compIlIng thIS InfOrmatIOn and helpIng to ensure that It IS shared among all 
agenCIes that have a stake In Industnal estate planmng and development 

2 Expandmg the Inventory of Potentlal Sues 

In spIte of the large number of Industnal estates currently proposed for Sn Lanka, our 
study shows that very few are lIkely even to be margInally SUitable for medIUm and hIgh 
polluung Industnes Of the eleven SItes evaluated 10 thIS study none could be conSIdered 
Ideal for such Industnes There IS a growmg need to develop an Inventory of SItes that are 
SUited to partIcular mdustry needs ThIS Inventory does not currently eXIst, largely because 
under the eXIstmg Slung process 10dividual tracts of land are first selected, then evaluated 
10 terms of theIr economIC, enVIronmental, and SOCIal attnbutes As SItes are elImmated 
from further conSIderatIOn for vanous reasons, there IS lltt1e chOIce but to start the process 
of findmg SItes for analySIS allover agam 

The fundamental problem WIth the current process IS that It "puts the cart before the 
horse," 1 e , SItes are selected before needs are defined The process should be carned out 
m reverse order, 1 e , define the needs and then select SItes that have a reasonable 
lIkelIhood of meetmg these needs There are certam mmimum reqUirements that WIll 
determme the lIkelIhood of mdustnal development as well as the types of mdustnes that 
WIll develop, mcludmg 

o SIze of aVaIlable land, 
a Access to raw matenals, 
o Access to markets, 
o Charactenstics of labor force, 
o Water aVaIlabIlIty 

Before mdividual tracts of land are selected for analYSIS, regIOnal planners should conduct 
an mltIal screemng process of theIr regIOns to assess how area resources mesh WIth 10dustry 
reqUirements ThIS process would not reqUire a substanual amount of effort, and would 
save subStantIal tIme and resources by focusmg further attentIOn and analyses on those areas 
that are most lIkely to meet mdustry needs The planmng actIVItIes that have been started 
as part of the MifilStry of Fmance, Planmng, Ethmc AffaIrs, and NatIonal IntegratIon I s 
Southern Area Development Programme may proVIde a useful model 

By estabhshIng screemng cntena that are faIrly broad, a number of alternatIve candIdate 
SItes can be IdentIfied that subsequently can be evaluated and compared m an lEE or ErA 
By havmg a pool of alternatIve SItes aVaIlable for analYSIS, the lIkelIhood of findmg SUitable 
SItes WIll be greatly enhanced 

The Sectoral CommIttee can playa valuable role by developmg such a process and by 
facIhtatmg dISCUSSIons among regIonal planners who attempt to use thIS process In 
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addltlon, the CommIttee could assIst regIOnal agencIes m defimng and applymg Imtial sIte 
screemng cntena 

3 Development of Effecttve Industnal Estate Management Plans 

When evaluatmg mdividual estate proposals, the Sectoral CommIttee should closely 
examme the arrangements that are proposed for estate management, m partIcular provlSlons 
for shanng enVIronmental management and oversIght responslblhtles among the mdustnal 
development agencIes, CEA and local enVIronmental authontles, estate developers, and 
mdividual mdustnallsts These provlSlons are extremely Important, they must be spelled 
out m detailed form, and carefully consIdered Some of the major Issues that need to be 
addressed mclude 

(a) How wul lIabIlIty for vIOlatlons of the estate's EnVIronmental ProtectIOn LIcense be 
shared among the estate manager, the mdlvldual mdustnes, any contractors, and the 
government? 

(b) How wIll responsIbIlItIes for momtonng and the actual momtonng data be shared 
among the estate managers, mdlvldual mdustnes, and the government? 

(c) How wIll contmgency plans for emergency response be developed and enforced? 

(d) Who WIll bear the cost of enVIronmental damage to the land and underlymg ground 
water that may result from estate operatIOns? 

The study team reIterates ItS recommendatIOn that the CEA or M\ETW A be mcluded on 
the Sectoral CommIttee Through such mter-agency partICIpatIon, Issues can be resolved 
more qUIckly and more effectIvely 

In conclUSIon, It IS hoped that thIS mdustnal estates SItIng study has proVIded a constructIve 
cntIque of current practIces and that It also may help to Improve those practIces WIth the 
goal of more effiCIently sItmg mdustnes for economICally and envIronmentally sustamable 
mdustnal development 10 Sn Lanka 
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ANNEX II 

PROPOSED INDUSTRIAL ESTATE SITES INCLUDED IN THE STUDY 



~lSTRY OF INDUSTRIAL DEVELOPMENT 

INDUSTRIAL ESTATES SITING STUDY 

PROPOSED SITES INCLUDED IN STUDY 

I SITE NAME 
I 

PROVINCE I DISTRICT I DIVISION 
I , 

1 Bata-Atha Southern Hambantota Ambalantota 

2 Uragasmanhandlya Southern Galle Karandemya 
(Yatagala) 

3 WaIJapala watta Western Gampaha Mrnuwangoda 

4 Karana wan watta N Western Puttalam Dankotuwa 

5 Manawenya N Western Puttalam Arachchlkattuwa 

6 Tammanahele N Western Puttalam Arachchlkattuwa 

7 Senapura N Central Anuradhapura Ippalogama 

8 Tambuttegama N Central Anuradhapura Thambuttegama 
(Mahaweh) 

9 Buttala Uva Moneragala Buttala 
(at Gamuda"'a Site) 

10 Mapakada Uva Badulla 
I 

Mahlyangana 
(Vlyamm Camp) I 

11 Gemunupura Uva Badulla Redlmallyadda 
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ANNEXllI 

SITE VISIT CHECKLIST USED TO EVALUATE INDUSTRIAL ESTATE SITES 



II CURRE.1'IT AND PLANNED FACILITIES/SERVICES TO SUPPORT 
INDUSTRIAL DEVELOPMENT 

Utility Sources Servmg the Slte: 

PotentIal sources of electncIty and eXistIng capaCIty 

Other energy supplies (e g , natural gas, fuel 011) 

PotentIal water supplies and eXIstIng capaCIty 

PotentIal telecommumcatIons faCIlItIes 

Refuse seIVlce 

SanItary sewer or septIC system 

Waste management faCIlItIes (Includmg domestIc solid waste and 10dustnal solid 
waste faCIlItIes 10 regIOn) 

PublIc ServICes -\ vallable or Planned That Could Serve the SIte 

FIre protectIon 

PolIce proLectlOn 

Health care 

Schools 

DescnptlOn of Transport Modes (E .... l~tIng or Planned) That Could Serve the Site 

Pubhc roads 

RaIl servIce 

Port faCIlItIeS 

Is slte served by pubbc transportatIOn') 

ill PHYSICAL ENVIRONMENT 

Surroundmg Land Use Descnbe actIVItIes 10 areas adjacent to SIte, e g , hOUSIng, 
commerCIal, Industnal, etc Include faCIlItIes WIth partIcular envlronmental sensItlvIty, 
e g , schools, hOSPItalS, nurs10g homes, etc IdentIfy slgmficant pollutant sources In the 
area 
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Current Zomng of the SIte -- Is there any? Does a Master Plan Exist? 

Protected Envlromnental Areas Descnbe any National Reserve or Sanctuary, 
WIlderness Area, Forest Reserve, State Forest, or Villagt- Forest, envIronmental 
protectlon area, botanIcal gardens, Man and BIOsphere Reserve) located on the SIte or 
wIthm one lalometer of Its boundary 

Geology/Hydrogeology Descnbe all avaIlable mfonnatIon, mcludmg stratIgraphy, 
lIthology, depth to groundwater, dIrectIon of groundwater flow, groundwater qualIty, 
locatIOns of water supply and/or momtonng wells m area, uses of groundwater In area 

Sotl~ 

Descnpaon of SOlIs (I e , clay, sand, gravel, peat, muck) 

It sUItabIlIty/classIfic.atIon of agncultural suds IS known, specIfy 

IndIcatIOns/hIstory ot unstable SOlIs 

PotentIal areas of ermlOn 

Hidr ology 

Surface water bodIes on or adjacent to SIte, and stream or nver that It flows Into 
(If appropnate) 

ReservatIon area for the water bodIes IdentIfied above, If any, and the 
act/regulatIOn under which It IS stipulated 

Flow rate of water bodIes (annual average, maxImum, mInImum) 

Descnbe draInage patterns (attach sketch If reqUIred) 

DescnptIOn of aVailable upstream/downstream water'quallty 

Downstream water uses 

On-sIte flood hazard potentlal on SIte 

Coastal zones In VIClnIty of SIte 
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NOl~C 

QualItatIve assessment of ambIent nense levels In VICInIty of sIte 

Current sources of nOise In area 

AIr qualIty 

DescnptlOn of aVaIlable aIr qualIty data In VIClnIty of sIte 

QuahtatIve assessment of rur qUalIty on-site 

EXIsting emISSlOn sources In vIclmty of SIte 

Meteorology 

PrecipItatiOn (MaxImum druly/monthly, seasonal average, annual average) 

PredomInant WlOd patterns (If wmd rose IS avatlable, please provide) 

b area subject to frequent InversIOns? 

Terratn features that affect local meteoroL'gy 

IV BIOLOGICAL £!\\ IRONMENT 

Flol 1 IdentIfy predominant or major SpecIL~ of trees, shrubs, gra~~es, pasture, 
crop or gran1 , wet soIl plants, water plants, etc) 

Fauna Idenufy predommant or major species of bIrds, mammals, fish) 

Is the site part of a mlgratlOn route') If so, when are mIgratory specIes present? 

Is the sIte frequently traversed by NIldhfe? 

Rare or Endangered Species 

Bnefly descnbe any senSltlve wIldhfe habItats on site or withm one kIlometer of the slte 
boundary, whether formally protected or not (mclude wetlands, forests, nature preserves) 
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IV. SOCIAL-CULTURAL ENVtRONMENT 

RelIgIOus Sites 

RellglOus sItes that are currently In use on or In VICInIty of sIte 

Hlstoncal rehglOus sItes on-site or In VICInity of SIte 

HlStoncal and Cultural Resources 

ArcheologIcal SHes on-sIte or In VIcimty of SIte 

Histoncally sIgmficant SItes on-SIte or In VICInity of site 

Aesthettcs 

What IS tallest structure In VICInIty of sIte? 

Note any scemc VIStas that could be affected by Industnal development on SHe 

RecreatIOnal Resources 

Note any deSIgnated and/or tnlorma! recreatIOnal opportumties In ImmedIate 
VICInItv of SIte 

~OCIOeconomlC InfonnatIOn m regIOn affected by development on SIte, (e,()stmg and 
cun L1llly projected) DeSCrIbe sources of mformal1on and SUI labIlIty of daL2. for 
supporting thiS analysIs 

Hou:::.mg 

PopulatlOn (full time and seasonal) 

Land Use 

Planned Development ActIvItIes 

Commumty Structure 

Employment and Labor Market 

DlstnbutlOn of Income, Goods, and ServIces 

PublIc Health CondltlOns 

EducatIon 

Customs, ASplratlOns, and Attitudes of Local Populace 
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Land Use 

Planned Development ActIVItieS 

Commumty Structure 

Employment and Labor Market 

DIstnbutlOn of Income, Goods, and ServIces 

PublIc Health COndItions 

Educatlon 

Customs, ASplratlOns, and Attltudes of Local Populace 

V REGULATORY CONSIDERATIONS 

IdentIfy any regulatory programs In additlOn to GOSL reqUIrements that could affect 
lOdustnal development, e g , enVIronmental, health and safety standards, land use 
controls, etc 

VI 0111CR COMMEN1'" 

\ 
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ANNEX IV 

SITE RATING MATRIX AND RATING CRITERIA 
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ANNEX 4-B 

INDUSTRIAL ESTATES SITING PROJECT 

CRITERIA FOR RATING PROPOSED SITES 

This site raung scheme IS pnmanly a qualItatIve system for companng sItes m the study, 
not tor malIng absolute Judgements about the ments of mdividual sItes for mdustnal 
development SItes are rated lower In terms of theIr sUItabillty for mdustnal development 
to the extent that they exhIbIt one or more of the propertIes lIsted under each numbered 
category, they are rated hIgher to the extent that they do not exhIbIt such propertIes 

2 

3 

4 

Dramage/SOlI stablhty 

• PortlOns of the sIte are In floodplams of nearby flowmg water bodIes 
• There IS a hIgh potentIal for "pondIng" on SHe dunng hIgh ralOfall due to 

poor dralnage contours combmed wIth hIghly Impermeable soIls 
• SoIls do not provIde a stable foundatIOn for constructlOn (e g, marshy, 

sandy, etc) 
• SOlIs have hIgh potentIal for erosIon 

Surface ",atlr avatlablhty 

• Surface water supply IS lImited, as determIned by assessIng the volume of 
surface water aVallable at or near the SIte on a daIly basIs dunng penods of 
low flow (net of current and planned consumptlOn by other users In the 
watershed) 

• QualIty of water IS unSUItable for samtary or mdustnal process use 

W astewater a~smlllatlye capaclty of surface waters' 

• ReCeIVing water bodIes cannot aSSImIlate mdustnal dIscharges WIthout 
exceeding CEA standards, takIng Into account the dllutlOn factor proVIded 
111 the standards (Generally, water bodIes WIth hIgh flow, hIgh ambient 
water qualIty would be rated hIgher than streams WIth low flow and/or poor 
water quahty ) 

• ReCeIVing water body has aquatIc specIes (e g , prawns, fish, etc) that are 
espeCIally senSItIve to mdustnal pollutants 

Alr quahty 

• SIte IS In an area subject to frequent mverSIOns 
• SIte IS In area with poor ventIlatlOn (e g , In a valley or In an area WIth 

hlstoncally low wmd dIsperSIOn 
• SIte IS near senSitIve receptors, such as hOSPItalS, schools, and/or homes 

for the dderly 
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5 NOise 

• Site IS In an area where on-slte nOIse could be amplIfied and thus carry 
over long dIstances, such as 10 a valley are on a wide water body 

• SIte adJoms resIdences, schools, or other OCCUPIed bUIldmgs that are near 
enough to be adversely affected by nOIse generated on-sHe 

• Slte adJoms areas that have high aesthetIc, cultural, and/or rellglOus values 
where these values could be adversely affected by nOIse generated on-sIte 

• SIte adjOInS habItat of species that are partIcularly senSItIve to nOIse 

6 Sol1d Waste DiSposal Capacity 

• On-SIte hydrogeologIC COndItiOnS are unsUItable for sIting a landfill (e g , 
due to hIghly permeable SOlIs, hIgh water table, etc) 

• SIte does not have sufficIent space for smng a landfill 
• EXlstmg solJd waste dISposal faCilIties 10 the area are unsuitable for 

acceptIng mdustnal solId wastes 

7 CuitUl aI/RehgIOus Resources 

• Rehglous, archeologIcal, cultural, and/or tounst SHes are located near 
enough to the site to be adversely affected by pollutIOn and/or other effects 
ot Industnal actlVItleS on the SIte 

8 Ecological R~OUI ces 

• Flora and fauna on-SIte and/or off-SIte could be adversely affected by 
Industnal development on the site 

• Cntical habItat on-SIte and/or off-sIte could be adversely affected by 
Industnal development on the SIte 

• DeSIgnated EnVIronmentally SenSItIve Areas (NatlOnal Reserves, 
WIlderness Areas, etc) are located near the site 

9 TralliportatlOn A vallablhty 

• EXisting transportatlon mfrastructure (1 e , roads, raIl lIres, water ports) 
are msufficlent to support mdustnal actlVItles (I e , transportatlOn of 
work.ers, transportatIOn of raw matenals and products) 

• EXlstmg publIc transportatIOn servIce (1 e , bus service, commuter tram 
service) IS msufficient for transport1Og wOlkers to and from the SIte 
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ANNEX V 

INITIAL SITE EVALUATION CHECKLIST DEVELOPED BY NAREPP TEAM 



10 Public UtIlIty A vallablhty 

• EXisting utlhty mfrastructure (I e , electnclty, oIl/natural gas, 
telecommumcatlOns, dnnla.ng water supply) IS InsuffiCIent to support 
10dustnal actIvlties 

11 Local Labour A vallablhty 

• PotentIal base of sla.lled labour 10 the local commumty IS msufficient to 
support 10dustnal activitles 

• PotentIal base of unsla.lled labour IS 10sufficient to support 10dustnal 
actIVItIes 

NOTE ThIS parameter was later separated lOto two for SIte raung purposes 
a) SkIlled Labour , b) U nslalled Labour 

12 COIlUTIUI1lty Infrastructure 

• EXIstmg and planned publIc servIces 10 the local communIty (e g , polIce 
protection, fire protection, health care facIlIties, schools) are insuffiCIent to 
support additIOnal demands from 10dustnal development of the site 

• EXIstmg and planned hOUSing 10 the local commumty IS InsuffiCIent to 
support additIonal demands for housmg that may be expected to result from 
Industnal development of the SIte 

13 r::"pandabillty 

• 

• 

NOTE 

Land ImmedIately surroundIng the SIte IS unav311able for future expansIOn 
of the SIte, due eIther to natural barrIers (e g , nvers and streams, 
mountains, etc) or manmade barrIers (e g , adjOInIng lands are aJready 
developed, are restncted from development by zomng or special 
deSignatIOn, etc) 
EXisting and planned land use 10 area Immediately surroundmg the SIte IS 
mCf)mpatlble wIth mdustnal development 

ThiS parameter was added as a result of comments at a publIc meetlng held 
pnor to conductmg the field evaluatIOns 
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\V A TER A V AILABILITY Page 1 of 17 

SURFACE WATER BODIES 
WITHIN FROM SITE lOKM 

I 

, 

RIVERS/STREAMS from which water IS legally ...... ("'1 «'l '1" 

available for use 0 0 0 0 V"\ 

Z Z Z Z 0 

E E E E z 
~ ~ '" ~ e 
IU .., IU IU os .... .... .... .... 

~ 
River/Stream No i2 Ii) Ii) Ii) 

IU I:: IU I:: IU I:: IU 
til 

IU E IU E d) E IU E '5 E > '" > os > ~ > os ~ '" t2 z t2z t2z t2z O:Z 

DIstance from SIte (10 ktlometers) >50 10 50 <10 LMH LM H LMH LM H LMH 

At the nver/stream reach of observatIOn (closest to 
sIte) 

Flow Charactensltcs Perennial Perennial but Seasonal (Non EXistent m one 
sIgnificant dIfference Season) 

HML HML HML HML HML m seasons 

Average wIdth (m meters) >6 36 <3 HML HML HML HML HML 

Average depth of flow across a seclton (m >10 061 0 <06 HML HML HML HML HML 
mllhmeters) 

Average Speed of Flow Fast Moderate Slow HML HML HML HML HML 

Down Stream Uses (amount of Usage relahve to 
flow) Large MedIUm Sm111 

Domesltc (dnnkmg washmg bathmg) HML HML HML HML HML 

Flshery/wlldhfe Large M ... dlUm Smlll HML HML HML HML HML 

Dnnkmg Water Supply Large Medium Small HML HML HML HML HML 

(Amcut ReservOir Pumpmg) Large MedIUm Small HML HML HML HML HML 
Agnculture/hvestock 

Industnes (mcludmg recreatIOn) Large MedIUm Small HML HML HML HML HML 

Type of Water Use (Based on Water Quahty) Dnnkmg!Cookmg Tounsm/ Fishery etc Washing! Irngallon/No Use HML HML HML HML HML 

Complaints about Water Quahty None Salme Suspected to be Disease 
Hard Causmg! Unsual 

I Taste/Odour/ ACidiC HML HML HML HML HML 
I 

~ 
~ 



- - - --
T ANKS/LAKES/ESTUARIES from 
WhlCh water IS legally aVailable 

for use 

Distance from Site (m kilometers) 

Water Spread Area (m Hectares) 

Avg Water Depth (meters) 

MaXimum Water Depth (m meters) 

Penod ReservOir Almost Dry (m Months) 

SuffiCiency of Water for Imgalion/other uses 

Type of Water use 
(Based on Water Quality) 

Complamts about Water Quality 

.-C" 
v-.... 

- -

>50 

>75 

>25 

>475 

0 

Ample 

Dnnkmg 
Cookmg 

None 

- - - - - - - -
WATER A V AILABILITY (Contd ) 

-
0 z 
u 

~ u 

!i z 

10-50 <10 LMH 

25 75 <25 HML 

1 25 - 2 50 < 125 HML 

250475 <250 HML 

06 >6 HML 

Just cnough Inadequate HML 

TOUrIsm Only waslung IrrigatIon HML 
Fishery etc No use 

Salme Suspected to be DISUlSt-
Hard Causmgl UnusuaUTaste HML 

Odourl ACidic 

- - - -
Page 2 of 17 

('I '" 
.,. .... 

0 0 0 0 
Z '7 ,;:. Z 
u u u u 

:5 j j j 

j " ~ 
u 

~ 
u 

~ 
u 

!i !i !i !i z z z z 



GROUND WATER ACCESSIBILITY Page 3 of 17 
----- ------ - -- ~---- - ---_._---- --~ ---

Groundwater Aqlllfer 
(Specific Tests are reqUired for QuantitatIve 
Assessment) 

MClJor type of sOIl at surface of site Rocky/Gravelly Clayey Sandy/ LMH 
Silty i 

MClJOf SoIl charactenstlc beneath the top Impermeable Moderate Permeable LMH 
layer of 300 millImeters 

I 

Annual Rainfall (mm) >2000 1000-2000 < 1000 H M L J 

Yala Ramfall (mm) (Apr - Sep) >2000 1000-2000 < 1000 HML. 

Maha Ramfall (mm) (Oct - March) >2000 1000-2000 < 1000 HML 

--

Depth to groundwater from well observations 
at close proximIty (average depth at SIte in 0-4 5 4 5 -13 0 >130 HML 
meters) 

Site 111 relation to other land HIgh SIlnllar Low LMH 

! Present Land Use Settlements Forest/PlantatIon Paddy FIelds LMH 

'I Urban/VIllage Scrub/Grassland Wetlands 
I 

Type of groundwater use (Water QualIty) Dnnkmg Industry, etc WashmglIrngatIOn/ 
Cookmg 

No use 
HML 

Complamts about groundwater quality None Saline Suspected to be DIsease 
Hard Causmg, Unusual Taste! HML 

Odour, ACIdIC 

Present Groundwater use m the 2 km radIUS from High MedIUm Low LMH 
Site 

-4 
'0' 



-------------------SOIL STABILITY Page 4 of 17 

Steepest slope (nse III meters for a 100 meters >10 5-10 <5 LMH 
dIstance) 

Average slope (nse III meters for a 100 meters >10 5-10 <5 LMH 
dIstance) 

MaJor type of sOil-at surface Rocky/ Clayey Sandy/Silty HML 
gravelly 

IndIcatIOns of soIl erosIOn High NotIceable None LMH 

Potential of eroSion If land cover IS removed High Moderate Low LMH 

Angle of cut on a slope which may stand on ItS own >60° 30°-60° <30 HML 
wIthout collapsmg 

Topography of site Flat RollIng Hilly HML 

SURFACE DRAINAGE 

Steepest Slope >10 5-10 <5 HML 
(nse III meters In 100 meters) 

Average Slope >10 5-10 <5 HML 
(nse III meters for a 100 meter distance) 

POSitIOn of site related to other lands High SImIlar Low HML 
(elevation) 

Topography of site Flat Rolhng Hilly LMH 

....P\. 



SITE EXPANDABILITY Page 5 of 17 

(Add Welghtage factor specIfied In brackets) I 

Extent of SIte (m ha) >40 14-40 < 14 HML 

If less than 14 ha, provIde addItIonal 5L to 
the score 

OwnershIp State/semI State or semI state but Pnvate/protected HML -
state/ developer owned encroached 

EqUIvalent value of land Rural Suburb Town HML 

Current use of Land Vacant PartIal use Fully used/ Reserved HML 
area 

A vaIlablhty of zonmglland use plan for the Yes In preparation No HML 
regIon 

EXlstmg/Planned land use of surroundmg Not IdentIfied Planned to be developed Already HML 
area developed/presence of (3) 

senSItive systems 

TerraIn Flat UnduIatmg HIll/vaUey/flood plam HML 
I 

I Presence of mmeraIs In sIgmficant quantIty None Moderate Large HML 
wIthIn 1 km of sIte 

------

ADD 
------

~ 



-------------------
PUBLIC UTILITIES A V AILABILITY Page 6 of 17 

Infrastructure/distance from the proposed estate (km) 
(Add welghtage specified In brackets) 

Power (from high tension line) <2 2-5 >5 HML 
(3) (3) 

TelecommunicatIOn <5 5-10 >10 HML 
(1) 

Pipe Borne Water Supply <2 2-5 >5 HML 
(2) (2) 

Surface Dramage <5 5-10 >10 HML 
(1) (1) 

Sewerage <I 1-2 >2 HML 
(1) (1) 

x Welghtage 
and Add 

~ 



TRANSPORT A V AILABILITY Page 7 of 17 

-~----- - ----- - ---- - ---- -- ~~~- ~ ~ - -

Transport facIlity/dIstance from the proposed 
estate (km) 
(welghtage) -

Roads Mam(A&B or marked red on Topo sheet) <5 5 - 10 >10 HML (3) 
(3) 

I Secondary (Marked yellow on Topo sheet) 
<5 5 - 10 >10 HML 

RaIlway hne <5 5 - 10 >10 HML 
I (2) (2) 

AIrport <10 10-50 >50 HML 
(1) 

Port/Harbour <10 10-50 >50 HML 
(1) 

Bus Depots (3) <5 5-10 >10 

Status of access roads (5) good moderate poor 

x Welghtage and 
ADD 

8 



-------------------
COMMUNITY INFRASTRUCTURE A V AILABILITY Page 8 of 17 

ServH ... e/dlstance from the proposed estate (km 
welghtage) 

(Up to A/L <20 20 - 30 >30 HML (2) 

Sd100ls (Up to OIL <5 5 - 20 >20 HML (2) 
(2) ( 

( Up to Grade 5 <2 2 - 10 >10 HML 

Hospital Base <20 20-30 >30 HML (3) 
DistrIct 

<5 5-20 >20 HML (2) 
Rural 

<2 2-10 >10 HML 

Commumty Settlements (residential faCIlities) (2) <5 5 - 10 >10 HML (2) 

Banks (3) - < 5 5 - 10 >10 HML (3) 

PohLe Stations (3) <5 5 - 10 >10 HML (3) 

Fire Stations (2) <10 10-20 >20 HML (2) 

OIl/Gas Storage facilities (2) <5 5 - 10 >10 HML (2) 

Hotels/Eating houses (2) <I 1-3 >3 HML (2) 

RecreatIOnal FaCilities <5 5-10 >10 HML (2) 

Post Office <2 2-5 >5 HML (2) 

CommumcatlOn Faclittles <5 5-10 > 10 HML (3) 

(lDD, Fax, Photocopies) 

x Welghtage and ADD ----

----

~ -



LOCAL SKILLED LABOUR AVAILABILITY Page 9 of 17 

In the D/S DIvIsIOn 

Daily wage (Rs) >350 150-3'50 < 150 LMH 

MalO occupatIonal sector at present Agnc Industryl ~elf LMH 

Craft 

Unemployed Population 10 the age group of (16-55) < 1000 1000-2500 >2500 LMH 

Unemployed Male/Female Ratio 09 09-1 <1 LMH 

Level of Education 

Techl1lcal School < 100 100-500 >500 LMH 

University < 5 5-10 >10 LMH 

Post Graduate < 2 2-5 > 5 LMH 

Unemployment Condition > 12% 10-12% < 10% HML 

Apprentice tramIng centre ( withm 20km ) <2 2-4 >4 LMH 

-c 
~ 



-------------------
LOCAL UNSKILLED LABOUR A VAILABILI 1 Y Page 10 of 

In D/S DIVIsIOn 

Dally wage (Rs) >200 100-200 < 100 LMH 

Mam occupatIOn at present Agnculture Industry/ self LMH 

craft 

Male/female ratlo of unemployment 09 09-1 >1 LMH 

Population In the age group of (16-55) < 1000 1000-2500 >2500 LMH 

Level of educatIOn 

PrImary < 1000 1000-2500 >2500 LMH 

Secondary <700 700-1500 > 1500 LMH 

Unemployment CondItIOn >12% 10-12% <10% LMH 
~ -

-~ 



LIQUID WASTE DISPOSAL CAPACITY Page 11 of 1~ 
--- --- -- -~-.------

SURFACE WATER BODIES WITHIN 
lOKM FROM SITE 

...... ('1 M .q- on 
0 0 0 0 0 
Z Z Z Z Z 
E E E E E 
~ ~ ~ ~ ~ .... .... .... ... .... 

U5 U5 U5 U5 U5 
I:; " I:; " I:; " I:; " I:; " 
" E " E " E " E " E ;> oj ;> oj ;> oj ;> oj ;> oj 

PZz PZz PZz PZz PZz 

Closest Distance from site (m kilometers) <10 1 0 50 >50 HML HML HML HML HML 

At the reach of (closest) observatIOn dunng the 
penod of flow 

Flow charactenstlcs P ... ramal Peramal but slgmficant Seasonal (Almost HML HML HML HML HML 
difference between season non eXistent In 

one season) 

-
, Average width (m meters) >60 3060 <30 HML HML HML HML HML 

Average depth of flow m a across section of the river >1 061 0 <06 HML HML HML HML HML 
(m feet) 

Average speed of flow fast Moderate Slow HML HML HML HML HML 

Downstream Uses (relative to flow) 
DomestIc(dnnkmg, washmg,bathmg) Large MedIUm Small HML HML HML HML HML 

FIshery/wIldlIfe Large MedIUm Small HML HML HML HML HML 
DrInkmg water supply Large MedIUm Small HML HML HML HML HML 
Ag (anmcut, reservolr,pumpmg, Large MedIUm Small HML HML HML HML HML 
lIvestock) Industnes Large MedIUm Small HML HML HML HML HML 

Add ---- ---- ---- ---- ----

---- ---- ---- ---- ----
I 

! 

Ii 
Type of Water Use IrrIgatIOn and/or washmg or Tounsm and/or Fishery and Dnnkmg and HML HML HML HML HML 

no use at all any other uses (except Cookmg and any 
dnnkmg and cookmg) other uses 

Complamts Suspected to be Disease Sahne/hard None HML HML HML HML HML 
Causmg/Unusual Taste/ 
Ordour/ ACidic 

--~ 



- - - - - - - - - - - - - - - - - - -LIQUID WASTE DISPPOSAL CAPACITY (eontd) Page 12 of 17 

..... M C"'l "<t IF) 

0 0 0 0 0 z z z z z 
(!) (!) (!) (!) (!) 

~ ~ ~ ~ ~ 
.....1 ~ ...-1 .....1 ~ -- (!) (!) -.... (!) -- (!) (!) 

~ ~ § ~ § E § ~ § E 
~ ~ ~ 

f-< Z f-< Z f-< Z f-< Z f-< Z 

Distance from site (In kilometers) < 10 1 0 50 > 5 a HML HML HML HML HML HML 

Water Spread area In hectares > 75 25 - 75 < 25 HML HML HML HML HML HML 

Average water depth at centre of > 25 125 25 < 125 HML HML HML HML HML HML 
bund (In m ) 

MaXimum water depth at centre of > 475 25 475 < 25 HML HML HML HML HML HML 
bund (In m) 

Penod of time when the reservOIr IS 0 06 > 6 HML HML HML HML HML HML 
almost dry (In months) 

SuffiCiency of water for Ample Just enough Inadequate LMH LMH LMH LMH LMH LMH 
Irng1tlon/other uses -
Type of Water Use Irngatlon and/or TOUrism and/or Drinking and HML HML HML HML HML HML 

washing or no use at all Fishery and any other Cooking and any 
uses (except drlnkmg other uses 
and cooking) 

Complamts Suspected to be Disease Saline/hard None HML HML HML HML HML HML 
Causlng/U nusual 
Taste/Ordour! ACidiC 

--
~ 



CharacterIStics of land In the dlstnct 
(Dlstnct Secretaries District) 

CharacterIStics of soil (general) 

Depth to ground water (10 meters) 

Land use 

Utlltzable Land area 10 the dlstnct (ha ) 

A vallabillty of RegIOnal Soltd Waste 
Disposal FaCIlIty 

Floodmg potentIal 

a 
0--

SOLID WASTE DISPOSAL CAPACITY Page 13 of 17 

------ -- - --- ~----- ----- -- ----~-----

i 

Impermeable Moderate Permeable HML 
Latente SandlGravel 

>5 1-') <1 HML 

No slgmficant Non AgrIculturel HML 
Agnc Inon FoodlHlgh density 
Food Use groundwater use 

(urbamzed) 

> 160 40-160 <40 HML 

Yes Partially No HML 

Low MedIUm High HML 

/ 



-------------------
PRESENCE OF SENSITIVE ECOLOGICAL SYSTEMS 

-- ---- - -- -----------------------------

(System\dlstance from the proposed estate km) 

Forest reservatIon (In km) 

Pnme agnculture/FertIle land 

Upper catchmentlrecharge area 

Urban centre (town/cIty) 

ArcheologIcal SItes 

Cultural/relIgIOus SItes 

Coastal Zone as defined by CCD (mcludIng 
lagoons/ estuanes) 

NatIonal parks/sanctuanes/botantcal gardens 

RI verslIakes/ reservOIrs 

Marsh/swamp/wetland (of signtficance) 

Tounst Resorts 

-0 
~ 

> 5 1-5 <1 

>5 1-5 <1 

>5 1-5 <1 

>5 1-5 <1 

>5 1-5 <1 

>5 1-5 <1 

>10 5-10 <5 

>5 1-5 <1 

>5 1-5 <1 

>5 1-5 <1 

>5 1-5 <1 

Page 14 of 17 

HML 

HML 

HML 

HML 

HML 

HML 

HML 

HML 

HML 

HML 

HML 



ASSIMILATIVE CAPACI1 Y OF AIR SHED Page 15 of 17 

Geographical locatIOn Hilly/Coastal Flat Valley LMH 

Cloud cover at mght Clear sky Slightly Cloudy LMH 

cloudy 

Wind speed Strong Moderate Normal LMH 

Wind direction (dunng most of the year) Um-dlrectlonal change dIrection No clear dIrectIon LMH 

Annual Rainfall (mm) < 1000 1000-2000 >2000 LMH 

A verage annual temperature (lC) <30 50-30 >25 LMH 

Land use of the surroundmg area Forest Open BUIlt up LMH 

(Within radIUs of Ikm) 

I Number of Smoke emISSIOn sources WIthin <2 2-3 >3 LMH 
I I km 

PosItion of SIte with respect to High SImIlar Low LMH 
surroundmgs (elevation) 

~ 



--c;; 
~ 

JudICIal Inst 

(W.thm 0 5 km) of Site 

RelIgIon, Cultural/Schools 

School/HospItal 

Land use of the surroundIng area 

HIghways / roads 

VegetatIOn 

GeographIcal features surroundIng the sites 

Other nOIse generatIng actIvIties 

0 

0 

Veget 

Major 

Sparse 

Valley 

>3 

-----------

NOISE ASSIMILATION CAPACITY Page 16 of 17 

I 
I 

I >1 HML I 

I >1 HML 

Open ReSIdential HML 

Mmor Tracks HML 

Bush ThIck LMH 

Flat Hill LMH 

1-3 0 HML j 



CULTURAL AND RELIGIOUS RESOURCES Page 17 of 17 

--- ----

CULTURAL & RELIGIOUS RESOURCES 

RelIgious sites of national Importance withIn 5 km >1 I 0 LMH 
of the site 

Cultural sites of national Importance withIn 5 km >1 1 0 LMH 

RelIgIOus sites of local Importance withIn 1 km >3 2-3 <2 LMH 

Cultural sites of local Importance wltIun 1 km >3 2-3 <2 LMH 

Any of the above on the pen meter Yes! 

No 

Any of the above withIn the site Itself Yes! 

No 

-~ 


