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Tlus report was prepared by Dr AJIth De AlWlS, Dr S Bhuvendrahngam, Dr Sohan
WiJesekere (all of the Umv ofMoratuwa) and Mr Sanath Ranawana (NAREPP) The
recommendatIOns contamed herem represent the best profeSSIonal Judgment of the team
only



1 IntroductIOn

This report addresses Issues that must be taken mto consideratIOn In developmg an
mdustnal estate It IS based on mformatlon collected dunng an Imtlal Environmental
ExaminatIOn Study of the site AdditIOnal mformatlOn was obtamed from discussions with
offiCials of the RegIOnal Industnal Service Committee for the North Western ProVince and
speCific 10dustnahsts 10terested m locating plants wlthm the estate

The report addresses Issues pertam10g to mfrastructure, faclhties and servtces that are
necessary 10 ensunng that the mdustnal estate functIOns effectIvely and effiCiently The
asslmtlative capaCIty as well as the available resources of the surround1Og enVIronment
have been conSidered 10 deslgmng the facilitIes for the mdustnal estate Here, the term
enVIronment does not Imply Just the natural enVironment, but the bUIlt environment as
well

SpeCific 1Oformatlon on the type, number, scale and mix of mdustnes was taken mto
consideratIOn 10 recommendmg vanous faCIlities for the estate ObViously, these factors
have a beanng on the nature and capacity of the reqUired faCIlIties

2 Zonmg, Buffers and Industry MIx

2 1 Zorung

Industnes wmch are proposed to be establtshed at the Dankotuwa mdustnal estate can
generally be claSSified as follows

Type A -- LiqUid Vl-aste generating mdustnes

A 1) Food 8... Beverage mdustnes (e g, meat processmg, arumal
feed, wme bottling, etc)

A 2) Others (e g fish net, fibre dyemg, etc)

Type B -- Dust and gaseous errusslOn generatmg mdustnes

B 1) COIr based mdustnes (e g, fibre & brushes, tyre retreadmg )

B 2) Polymer & Cerarruc based mdustnes (e g terra cotta, plastiCS
polyurethene foarrung )

The mdustnal estate should be zoned mto 4 diVISions (see Fig 2 1) In order to accommodate
the four categones ofmdustnes AI, A 2 Bland B 2

f rJI1J" al1\\ alta Industnal Estate D1nk, Ill\\a Page lofl8
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2 2 Buffers (I e , green belts)

It IS further proposed that each zone ofthe mdustnal estate be surrounded by a green belt ofat
least 3 m Width The zones where mdustnes classIfied under Bland B 2 are to be located,
should be surrounded by a 7 m Wide green belt (see FIg 22) The objectIve ofthe green belt IS
to mIrumIZe the adverse Impact generated by mdustnes WithIn a zone (such as dust emISSiOnS,
generation ofobnoXious smell etc) to the outside enVIrorIment, as well as to have an
aesthetically pleasmg VISUal enVIronment

As an additIOnal precautIOn, It IS recommended that the factory uruts ofthe follOWing two
mdustnes be surrounded by mdlVIdual green belts (7 m Wide) m order to mInImIZe
mconveruence to other mdustnal uruts WithIn the estate These are

1) RL enterpnses haVIng an arumal feed processmg umt, can potentially produce obnoXious
smell whIch would severely Impact other food & beverage uruts catenng for human
consumptIOn

2) Smgular enterpnses producmg polyurethene foam have the potential to generate
hazardous aIr pollutants mcludmg cyarude compounds

Based on author's dISCUSSion With a botarust\ the follOWIng vanety oftree specIes are
recommended to be grown WithIn the green belt

a) Taboovlya Rosea
b) Pelta Phorum (Kaha Mara)
c) Mahogany (species Kaya)
d) PlhImbIa
e) Kohomba2

It was suggested that shrubs such as 'Iksura' and 'CroataIns' be mterspaced WIth the above
mentIOned trees In order to have an effective green belt

Plant nursenes situated In Ratmalana (Forest Dept) and near the PublIc LIbrary at CInnamon
Gardens are pOSSible sources for obtaInmg above mentIOned trees and shrubs

2 3 Road Reservations

A road reservatIOn of 12m for the mam mternal road and a reservatIOn of 6m for other
secondary roads wlthm the estate has been kept (see Fig 23) The road reservatIOn IS to
cater to future expanSIOn works and for laymg utilIty mfrastructure for the estate The

I Hrran Amarasekera, Phd, personal commumcatIon

2slow growmg

Karana" an" Illl Induslnal Estate Dankotuwa Page 2ofl8
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utility mfrastructure mclude water supply, waste water, telecommUniCatIOns, electnclty
and fire fightmg (hydraulIcs)

The reservatIon for these purposes are to be WIthm the allocated reservation but beyond
the road dram as sketched m Figure 2 4 A reservatIOn of 12 m would be adequate to
mcorporate the service maInS However a mmlmum reservatIOn of 8m WIthm the estate IS
recommended

3 Internal TransportatIOn

The mternal road network has been laid out as per Figure 3 1 Roads leadmg m dead ends
must have adequate turnIng space The strength of the road base should be capable of
wlthstandmg the expected heavy vehicle traffic JunctIOns should be Wide enough to allow
long vehicles to manuver safe turns Proper road signs mdlcatmg speed lImits and location
of bends etc, need to be erected

4 Surface Water Runoff and Storm-water Dramage

4 1 Surface Water Runoff

The dramage pattern of the site for the proposed mdustnal estate at Karanawanwatta ­
Dankotuwa IS shown m Figure 4 2 based on the contour map m Figure 4 1 and
supplemented by site mspectlons The roads m the blockmg out plan were also super
Imposed on the contour map to arnve at the dramage pattern after the road network
deyelopment

SoIl wlthm the estate can be categonzed IOta two major types namely the gravelly and
sIlty/sandy Accordmg to mfiltrometer tests done previously, the sandy soI! possessed a
high saturated conductivity The sandy zone covers a major area, approximately 75% of
the proposed mdustnal estate ApproXimate areas with these two SOIl types are mapped m
Figure 43

Sandy soil type clearly shows the potential to loose a slgmficant percentage of volume of
soli by erosIOn If the land cover IS removed and thiS was eVident dunng the sIte VISIt
Gravelly regIOns are found at the top most elevatIons of the estate WIth average slopes of
about 3%

Therefore, the proposed mdustnal estate whIch IS located on a C'l1all hIllock contams the
thre"t of generatmg slgmficant erosIOn dunng rams If the land cover IS not mamtamed to a
satIsfactory degree

Once the mdustnal estate IS fully developed, the Impermeable land cover IS certam to
mcrease and the runoff would mcrease by 50-65% when compared WIth the coconut estate
situatIOn

KaranJ\\dn\\atta Industnal Estate DankolU\'1 Page 30fl8
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The eXlstmg sOil types, present vegetative land cover, on site topography and the elevatIOn
with respect to the surroundmg lands mdlcate that the ramfall received at the SIte IS
presently contnbutmg sIgmficantly to recharge the groundwater As such the water
quantities 10 dug wells at the near VICInIty would certamly get adversely affected If the
estate surface IS stnpped and converted to paved or bare, thereby reducmg the capacity to
replemsh natural and ground water

Therefore adequate retardmg action and retentIon faclhties for surface runoff should be
secured withm the estate to ensure adequate penetratIOn of ram water mto the earth
surface to ennch groundwater ThIS retardIng actIOn would also arrest soIl erOSIon

4 2 DetenttonJInfiltratlOn Pits

In order to accommodate the change m land cover due to mfrastructure development,
each allotment should provide a pond With a volume eqUIvalent of 0 7% of the surface
area of the allotment The value of 0 7% was amved at by consldenng expected degree of
land use change from the pre-development stage to be reflected by a runoff coeffiCIent of
o8 and a two year return penod as the appropnate deSign level for the expected ramfall

If the area of the allotment IS 0 4047 ha (4047 sqm) then the reqUIred volume of retentIOn
storage amounts to 28 cubiC meters As such a pond With a surface area of 28 square
meters would be reqUIred If a depth of 1 meter could be prOVided for water accumulatIOn
It IS recommended that an earth Pit With a depth of 1 meter be prOVided at each allotment
for retention & detentIOn of raInwater havmg a downstream wall WIth a loosely packed
rubble to permit the passage of surface runoff In a retarded manner (Figure 4 8) The
surface coverage to be determmed by the extent of each allotment under consideratIOn

Based on the above, an unlmed pIt IS recommended to be excavated at each allotment to a
typical sIze as given m Table 1 Recommended locatIOn for each allotment IS shown 10

Figure 4 4 Recommended depth IS 1 Om and the Side slopes need to be adjusted to
prevent collapsmg The dimenSIOns given are for a Pit WIth vertical slopes ThiS retentIOn
pond should be located at the lowest most position of the allotment so that thiS POSitIon
could capture most stormwater from the concerned property It IS recommended to have
a grass belt of at least 1 meter WIdth to be grown at the upstream edge of thiS Pit to trap
Silt entenng the Pit Penodlcal deslltmg of the pit and cleanmg of rubble pad.mg to
prevent sealmg of vOids should be earned out

4 3 Road Dramage

Two earthen drams of at least 450mm x 450mm square In sectIOn on either Side of each
road should constructed to lead the ram water to safe drammg locatIOns Culverts have
already been constructed, and It IS suggested that the present locatIOns be utIlIzed to create
retentIOn areas faCIlItating enhanced infiltratIOn of ram water and also to reduce flash
turbId flows reachmg downstream agncultural habitats outSIde the proposed Industnal

Karana"dn" dtla Industnal Estate Dankotuwa Page 4of18



estate Two addmonal culvert locatIOns are recommended based on the dramage pattern
of the estate

Proposed road dramage network and recommended retentIOn ponds at culvert locatIOns
are shown ill the Figure 4 4 Tills illtegrated retentIOn pond/pit system would trap
sediments ill a stepWIse fashIOn and retard the actIOn of surface runoff whtle enhancillg
water entenng the soIl to recharge groundwater A typical sketch of recommended 1m
deep retentIOn ponds at the culvert locatIOns are shown on the Figure 4 5

It IS recommended to turf the slope surfaces at the near vlclruty of the Pit to obtaIn an
aesthetically pleasant appearance, willIe ensunng the SlIt trappIng, retention and InfiltratIOn
functIOns

TABLE 4 1 Recommended RetentlonfDetentIOn Pits at Each Allotment

Size of Typical Values for
Allotment DetentlOnlRetentlOn Pond

(ha)

Len2:th (m) & WIdth (m) Depth (m)

o10 265 X 265 1 0
o15 320 X 320 1 0
020 375 X 375 1 0
025 420 X4 20 1 0
030 460 X 460 1 0
035 495 X 495 1 0
040 530 X 530 1 0
045 560 X 560 1 0
050 590 X 590 I 0

4 4 Cross Dramage Allotments

Surface water dramage across allotments must be taken mto consideratIOn when blockmg
out land allotments It IS Important to ensure that the natural dramage paths to be
mamtamed as far as pOSSible dunng the construction of boundary walls

The entIre mdustnal estate would be enclosed by a secunty fence around the penmeter, to
Isolate the estate from surroundmg properties Boundary walls around each mdlvldual
property should be dIscouraged Wire fences can be constructed With mdlvldual footmgs If
necessary ThIS Will permIt the flow of surface water WIthout constramts

AVOldmg boundary walls which create obstructIOn to surface flow IS Important to ensure
natural cross dramage wlthm the estate As the areas become developed, the cross surface
flows become slgmficant dunng heavy showers which cause mconvemencmg downstream

I

Karanawan",atlJ Industnal Estate Dankotuwa Page Sofl8
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occupants As such effective cross dramage measures are reqUired wlthm the mdustnal
estate

Hence It IS recommended to have a stnp of 3 meters at each common boundary With a
common earth dram of 450 mm x 450 mm at the center With two rows of trees on either
sIde of the drams The common stnp needs to be the property of the Industnal Estate
Management and not of the mdlvldual property holders This stnp would facilitate cross
dramage, retardmg of surface runoff reachmg the downstream, the purpose of a wmd
bamer across the mdustnal estate and a green, shady environment

The trees to be planted m the common stnp should serve the above purposes and the
remammg surface of this stnp should not be VOid ofvegetatton Ecological plantmg IS
recommended

A typical cross section of the common stnp IS shown m Figure 46 The common stnps as
per the present tentative land allocatIOns are shown m Figure 4 7

However, when more than one allotment IS owned by a smgle owner, the management
must ensure that proportIOnate green stripS are established Wlthm the premIses WIth
appropnate trees to serve the said purposes

5 Water supply

The recommended source of water supply for the mdustnal estates IS by tappmg
groundwater through deep wells The total water reqUirement bv all mdustnes IS
esttmated at 130 m3/day Fire fighting reqUirements would be approximately 120 m3/hr

Two probable locatIOns have been IdentIfied for exploratIon (see Figure 43) One site IS

close to the entrance by the Mawatagama-Llhmyagama road The other site IS close to
the recommended waste water dIsposal pond Hence It IS recommended that the first
exploratIOn v. ell be dug at the site close to the mam entrance If thiS locatIOn IS not
adequate to meet the water demand the waste water disposal SIte Will have to be sUitably
adjusted before the other source IS tapped

A sImple economic analyses Illustrates the economic advantage of supplymg water
through a central water supply system

Karanawan\\ all I I,du'lnal EstAte Dankotuwa Page 60f 18
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TABLE 5 1 Cost Companson ofWater Supply Alternatives

I

Cost of water supply
through a central system

Cost of water supply
VIa mdIvldual wells

Item
ConstructIOn ofdeep welles)
Pumps
Storage tank(s)
Supply pipelines

Total Cost

ConstructIOn of20 wells
Pumps for 20 wells

Total Cost

Cost Rs (000)
400
100
150
250
900

1,500
300

1,800

Note that the cost of mdlvldual storage tanks at each plant and the mternal supply
plpelmes wlthm mdividual sites have not been mcluded smce these costs are common to
both alternatives It IS assumed that firms wIll construct mdlvldual storage tanks even
when water IS supplied via a central system

Companng the total cost m Tables 5 1 and 5 2 shows that a central water supply scheme
would be SIgnIficantly cheaper

In additIOn to the direct finanCial benefits, a central water supply system IS advantageous
from a 'SOCial' pomt ofview as well Although groundwater IS aVailable at the Site, the
sustamable yield and the extent of the water table have not been determlned ExceSSive
extractIOn could lead to a rapid depletIOn of the water table and cause related problems
such as mcreased salInIZatIOn and even land subSidence -- not to mentIOn a shortage of
fresh water If mdustnal firms wlthm the estate are given the optIOn of constructmg
mdIvldual wells, It Will be difficult to regulate and control the use ofgroundwater
BehaVIOur With regard to groundwater use would follow the pattern typical for use of a
common property open access resource, where no smgle user has an mcentive to use less
groundwater, smce It Will only avaIl another to consume more Therefore each user WIll
consume as much as pOSSIble

ThiS problem can be resolved If water IS supplIed via a central scheme which can be
regulated and mOnItored A water use fee can also be leVied to prOVide the necessary
mcentlves to reduce consumptIOn HaVIng to pay for water wIll also reduce the mCldents
offirms attemptmg to dilute their effluent m order to reduce the concentratIOn DIlutIOn IS
advantageous when firms have access to groundwater at no cost (except pumpmg costs)
For all of the above reasons, It IS strongly recommended that the mdustnal estate stnctly
enforce a system of central water supply

Karana\\J.nwatta Industnal Estate Dankotu\\a Page 70f18



6 LiqUId waste disposal

As per the data proVIded by Director ofthe north western proVInce regIOnal mdustnalIZatlon
comrruttee, the total water reqUIrement (mdustnal and domestic) ofthe estate IS expected to be
100 m3/d Assummg a safety factor of 1 5 and waste generation factor of0 85, total expected
amount ofhqUld waste IS calculated to be 130 m3/d 3

The followmg management options may be exercised for the purpose ofadequately treatmg the
generated hqUld waste

a) Treatment by mdlVIdual urnts
b) Treatment VIa a central treatment fac111ty
c) Treatment plant mstalled by the Honda meat processmg urnt can be utl11Zed on a

contractual basis, by the mdustnal uruts ill the estate

On the baSIS of'economieS of scale', It IS expected that optIOns (b) and (c) Wlll be supenor to
optIOn (a) Tills IS explamed 10 sectIOn 6 3 below There IS a precedence for scenano (c) 10 Sn
Lanka (I e, a case In Wattala, where a treatment plant 10stalled by Tan Lanka tannery, treats ItS
own waste as well It'S nClghbounng Sultan tannery's waste) However thIs optlOn may pose
certam procedural problems VIs-a-VIS option (b) Potential comphcatlons 10clude Issues of
accountablhty, responslblhty for morutonng and control ofthe effluent stream, and mecharusms
for collectlOn ofuser fees These have to be foreseen and properly addressed through
contractually bmd10g agreements If thIs optIOn IS to be successful Econorrues of scale would
dictate that optIOn c) IS preferred to optIOn b), however the adrrurustratlve and other procedural
costs may outweigh these saVIngs See F[gure 6 1a and b for the proposed layout ofthe central
treatment fac111ty

The proposed treatment process [S enVIsaged to proVIde a serVIce upto a secondary treatment
level The folloWlng processes are conceptually IdentIfied 10 order to proVIde a level of
treatment, where the treated effluent would be of reqUIsite quality to be disposed VIa land
applIcation (thru mfiltratlon ponds) See AppendIX A for reqUIred effluent quality for land
dIsposal

3domestlc waste to be collected ill a sewerage system and transported to a central
treatment umt

Karanawanwatta Industrial E'111C Dankotuwa Page Rof IR
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6 1 IndiVIdual Urnt Dimensions

TABLE 6 2 Recommended DimenSIOns for Treatment Urnts

The overall dimensions of the treatment urnts are based on certam values of deSIgn parameters
assumed for the purpose ofmeetmg the above mentioned Objectives Specific assumptions
made and detailed calculations are given In Appendix B

Treatment Umt Recommended DimenSions
EqualizatIOn Basm 8 m x 4 m x 2 m (lIqUid depth)
BIOlogiCal Treatment Urnt (activated sludge
system)

Aeration Urnt 5 m x 25m x 2 m (lIqUid depth)
Settlmg Urnt 6 m (dra) x 2 m (lIqUid depth)

Sludge Drymg Bed 8mx4m
(dImensIOn of mdiVIdual cells 2 m x 1 m)

Fmal CollectIOn Chamber 2 m xl 5 ill X 1 m (lIqUId depth)
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ropose rea men rocesses

Treatment Process Objectives

EqualIzation cum Pnmary SedImentation Tank Collection ofmdustnal process and domestic
type (kItchen/toIlet) effluent
Removal ofsettleable solIds
Producmg a unIform qualIty ofwaste for the
purpose ofbIOlogIcal treatment

Blologtcal Treatment AeratIOn Tank Producmg an aerobic enVIronment for the
(Activated Sludge System) growth ofblOlogrcal floes m order to degrade

orgaruc contammants

BIOlogiCal Treatment Secondary Settlmg Tank To separate biomass sludge from the lIqUid
effluent

Fmal CollectiOn Chamber To apply dlsmfectant, sueh as bleachmg powder
etc
A reservOIr from whIch the effluent IS sent to
their final dISPOSal destmatlon - mfiltratIOn ponds

Sludge Drymg Beds To dry out wet sludge, thus reducmg the volume
ofthe sludge to be dISPOSed
Sludge can be used as a soIl condItIoner WithIn
the 'green belt'

TABLE61 P
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6 2 Effiuent Disposal

It IS proposed that the treated effiuent be disposed VIa land appltcatlOn (thro' mfiltratlOn ponds)
DetaIls pertammg to the requITed amount of surface area ofthe mfiltratlOn pond for treated
effiuent IS gIven below

The site for land disposal of treated waste water needs to be determmed and detail sOil
permeablhty parameter tests at the specIfic locatIOn should be performed to determme the
dimenSIOns of the soakage Pit Table 2 mdlcates the approximate dimenSIOns for vanous
water load and sOil saturated conductivIty These values are based on a mass balance
mfiltratlOn modelmg usmg a one hour Hme step It should be noted that surface area of a
given Pit should not be changed provldmg addItIOnal depths unless supported by specific
modehng to ensure satIsfactory performance Also the suggested dImenSIOns are for 365
workmg days a year and that no water loads are sent to the Pit dunng night tIme

Table 6 3 Mlrumum InfiltratIon Pond Dlmenslons4 for Waste Water Load and SOli
Permeablhty

Q m3/day Saturated Saturated Saturated
Conductivity Conductivity ConductIvIty
1 7 cm/hr 20 cm/hr 30 cm/hr

100 L=17, W=15 L=15, W=14 L=14, W=lO
D=O 20 D=O 24 D=O 35

200 L=25, W=20 L=21, W=20 L=19, W=15
D=O 20 D=024 D=O 35

300 L=30, W=25 L=25, W=25 L=21, W=20
D=O 20 D=O 24 D=O 35

6 3 EconomIc aspects of effluent disposal

As pOInted out In the prevIous sectIOn with regard to water supply optIOns, a significant
economic advantage of an Industnal estate IS the abIlity to capltahze on 'economies of
scale' Disposal of hqUld waste IS also an area where such economies of scale can be
explOIted

Three dIfferent optIOns for treatmg hqUld waste were presented In sectIOn 6 1 above
OptIOn a) mvolves substantially higher costs than optIon b) or c), as shown by the
follOWIng companson of costs For purpose of cost compansons, optIOn b) and c) are
similar therefore only optIOn a) and b) are compared here

Several mdustnal umts that have been approved at the estate would generate process
waste water that would have to be treated pnor to dIscharge These mclude mdustnal

4 Note all DimenSIOns are In meters

Karanawam\alt I lndustnal Estate Dankotu\\a Page IOof 18



uruts producmg fish nets and processed foods ProductlOn of terra cotta could also
generate effluent that does not conform WIth establIshed standards for dIscharge of
mdustlal waste waterS In addItiOn all mdustnal uruts wIll generate varymg quantItIes of
'grey' water -- waste water generated by employees at the plant

or

or

11) Garden and kItchen waste can be elther-

7 Sohd Waste Disposal

Page 110fl&l>..aranawan\\atta Industnal Estate Dankotuwa

5 Standards for dIscharge of mdustnal process waste water on land IS gIven m Annex A The standards
for dIscharge mto mland surface water bodies IS more stnngent

* used m the arumal farm (run by the Honda meat people) as food for theIr ammals

* removed by the town councIl

Waste water treatment plants for mdividual mdustnal Units (of the scale proposed at thIS
estate) would cost between Rs 3 to 6 mIllion On the other hand a central treatment plant
WIth an estImated capaCIty of 150 m3/day -- large enough to handle the total 10dustnal and
'grey' waste water from all 10dustnal umts 10 the estate -- would cost approXimately Rs 8
to 12 mn Some mdustnal Units that dIscharge process waste water may have to mstall
pre-treatment facIhties to remove certam pollutants before the waste water IS treated In the
central treatment plant Such pre-treatment plants would cost between Rs 250,000 and
Rs 1 mn Therefore, a central waste water treatment plant IS more cost effectIve, If there
are any more that two or three mdustnal umts that generate process waste water

FollOWIng recommendatlOns are made WIth respect to the solId waste generated WIthm the
estate

If a central treatment plant IS constructed, many more 'poIIut1Og' 10dustnes could be
accommodated at the estate Operatmg costs would also decrease (upto a certam level)
WIth an 10crease 10 the number of mdustnal umts us10g the central treatment plant
Furthermore, most (If not all) 10dustnes can connect to the central treatment plant to
dIscharge theIr 'grey' water The economIC JustificatlOn for a central waste water
treatment plant IS clearly eVIdent even from thIS prehmmary assessment

Industnes such as cOlr-fibre, plastIC, and tyre retread10g etc have numerous recyclIng optIOns
(e g RDA IS lookIng for buffing waste from tyre retreadmg process as a constItuent for theIr
bItumen carpet rrux) These mdustnes can pOSSIbly mcorporate 'bag filters' for trapp10g these
partIculate emISSIOnS for the purpose ofrecyclmg (Tokyo Cement at Tnncomalee have mstalled
bag filters to collect cement dust enussIOns willch IS 10 fact IS a component oftheIr product ­
cement)

1) Industnes generatmg process solId waste are responsIble for the dISPOSal ofthe SaId
sohd waste
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* composted by the 10dustnal estate management agency and used as sod condItIOner
for the green belt area

lll) Office waste (paper, plastiCS etc) to be dIsposed by the factory uruts themselves (e g
by contract1Og a cIearungljarutonal agency)

7 Other Issues

7 1 Cape InternatIOnals (fish net dye1Og) & Naleen Industnes (fibre dye1Og)

Effluent contarrung dye waste (colour caus10g substance) should be pre-treated for the purpose
of remov1Og blo-refractory chenucals It IS recommended that a honzontal flow filter contmrung
gravel and granular carbon layers (see FIg 7 1) 10 senes be used as the pre-treatment faclhty
before send10g the effluent to the central treatment plant

flow := 20 m3/d, T = 6 hrs

=> Volume = 20 m3/d x d/24 hrs x 6 hrs = 5 m3

Hence use a honzontal flow pre filter WIth the follOWIng dImenSIons
3 m x 15m x 1 m (lIquId depth)

7 2 S10gular AgenCIes (polyurethene foarrung)

Smce polyurethene foarrung us10g polyol and Isocyarude produces hazardous mr pollutants,
followmg optIons may be conSIdered by the project proponent

I) A relatIvely new foammg technology usmg hqUld CO2 can be pursued Imtlal
mvestment 10 tlus case can be comparatIvely lugh Adapt10g tills technology would be
advantageous If the project proponents are hopmg to target the export market m the
future consldenng the onconung enVIronmental qUalIty systems (ISO 14000) and 'non­
tarIff bamers to the western marhet

11) In the event ofproceedmg WIth the polyoVlsocyarude technology, follOWIng
precautIOnary measures should be adapted

a) Personnel workmg WIthm the foam manufactunng chamber should observe baSIC
occupatIonal safety procedures, such as weanng gas masks, protective clothmg etc

b) Adequate ventdatlon should be proVIded WItilln the foam manufactunng chamber

c) Gas treatment for the removal!destructIon ofcyarude compounds should be
Implemented CatalytIC madatIon process may be a feasIble mecharusm for cyarude
destructIOn as shown on the followmg page

Karanawanwatt:! Indu'1nal Estate Dankotuwa l'ageI2ofl8



- - - -- ---------
Over.flow PI pe ~5mro ¢

=1

Fi-xed Wire f..1e.5h
BollorY) Slope I: loD

~~
'~~, I •

.l!l

, W!!~tS. t"1e.:J:>

__-=..::::.::.:!.:~~~~W~'l~r~ ,vte:s.hT--
/

I

lI~r \;:)\lh?:,Kll~ ,~ If, r ~ ('"" , 1'1 \'" \ 0("( , II I

1
(;\'0('~(\rr\~r(r:i'" ,~/'r:. \ r"\~(,~~~ '---~

I f'\ (' ,... /'{'\ \.,r-.. ~
\ '\ (' (' ('I ~ ( \ " ';-.. '- '" r r' , '

, 1 r \: &\\r@-'( ..Sf- (;r( \ r\tt
n~(\t\""(\~'r0$;SI' \'\~~\~ ~f r\

,,',{\ er.(f\' l ~~1 (\\'zrt
\ ~ "'

\ (' r<\-.no\'('r (r(1 " ~,C \ rOr::r:
VU( r('I"(,\\l~( r\' 'r \'r (' 1'('_\(' r .... ,

. . .' \ r "" r"" <:5 ':'. ~l'"'"'~ ~

000

O~O

Purop ln
-;t t ~

I 0 5 lOb, ...£..e I _0 b _+_~ b I ~ I 0 5 ~

riG! 1 , SC.HEtv1ATIC D1J\fnRAI"1 Of- HOR.l ZUI\.ITA L FLOW flLTE.R

~



ALKALINE CHLORINATION PROCESS

CN + cb -----> CNCI + CI

CNCI + 2 NaOH -----> NaCNO + NaCI + H20

2 NaCNO + 4NaOH + 3Ch -----> 2C02 + 6NaCI + N2 + 2H20
Chlonne demand == 6 82 g Ch per g CN destroyed

See sectIon 1 1 for green belt reqUirement

7 3 RL Enterpnses (arumal feed)

It IS expected that RL enterpnses would have an extremely synergIstic relatlOnsmp Wlth the
Honda meat factory Sohd waste produced by meat producmg actlV1tles would become the raw
matenal for the animal food processmg actlV1ty

Furthermore,hqUid waste ansmg out ofarumal food proceSSIng bemg mghly biodegradable, can
be combmed Wlth the hqUld waste ansIng out ofmeat processmg for treatment purposes
Addltlonally, the animal food processmg umt would have a ready buyer of their products Wltmn
the meat processIng group

The only set back WIthIn tlus extremely synergIstic relatlOnslup would be the obnoXlous smell
that can emanate from the arumal food processIng umt and may pose hYgiene related problems
to the food proceSSIng umt It IS expected that the green belt reqUIrements specified m sectIOn
I 1 would reduce or hopefully ehmmate tms problem

74 Salruk Ceranucs (terra cotta ornaments)

High salt (Na-) and turbidity (due to clay) content of the effluent would make It unsUitable for
land disposal Hence It IS recommended that a 'baffle' type flocculatlOn umt be mstalled to
remove turbidity caUSIng particles as well as the In-orgaruc Ions The process flow scheme IS
gIven mFig 7 2

flow rate == 10 m~/d
retentIOn == 25 mms

Recommended dimenSions I m x 0 5 m x 0 5 m

ReqUIred cherrucals Alum (0 5%) - flocculent, Lime (01 N) - pH adjustment

!l.ardIlawanwana Indusmal Estate Dankoluwa Page 130C 18



7 5 Wme Bottlmg Industry

Smce the botthng process uses caustic (NaOH) to wash spent bottles, the effluent corrung from
tills process has to be neutralized (by aCid) before bemg sent to the central treatment plant

7 6 Dust Generatmg Industnes

8 Recommended mdustrlal estate management strategy

AIr poIlutlOn control and recyclmg optlOns may be pursued See sectlOn 6 for details

dramage
telecommumcatlon
sewer and wastewater
fences and secunty lIghtmg

Page 14of18Karana",anwalta Industnal Lstate Dankotuwa

Infrastructure facIlities
mtemal roads
water supply
electnclty
solid waste

ServIces
secunty
fire fightmg
adrrurustratlve (Issuace ofEPLs, and other perrruts)
mamtammg and upkeep ofbuffer zones and other common areas

The Management umt Will be responSIble managIng, operatIng and mamtaImng the follOWing
mfrastructure facIlltles and services

1 managIng, operatIng and maIntammg the common services and facIlIties,
2 faCIlItatIng admInistrative matters pertammg to the estate as a whole,
3 facIlltatmg conflicts and other matters that anse between firms wlthm the estate

It IS recommended that a management umt be formed to undertake the above responSlbIhtles
Tills should be an mdependant umt conslstmg ofa staff selected by the mdustnal firms WithIn
the estate The Umt \>"''111hase dIrectly With the RISe as well as other regulatory and
adrrumstratlve agencIes such as the NWPEA, DS office, and local authontles

Once the mdustnal estate begms to functlOn, a very different set of management related
responslblhtles Will need to be addressed These mclude

Sound and efficient management IS cntlcal to ensure effective functlOmng of the mdustnal
estate All activIties with regard to developmg the mdustnal estate have been solely
undertaken by the RISe of the NWP These mclude fundmg and facl1ltatmg mfrastructure
development, Identlfymg and screenmg of mdustnes, and obtammg all necessary perrruts
and clearences The RISe has thereby accomphshed a very slgmficant project and done so
with remarkable effiCiency

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

I
I
I
I



011Yl

L..-.:.t==::..IOO~:::::==::-:===---======--..::====

O.5m

05, ")

PLAI-J

.(

~I,J CdUTVl li,,>e 50lut7on

I ~~~prn
4-_ I I '\

ex;.. : Wa ter Level

I I
I I

: I I

L jl Ii
~~==..=============-===~_-=-=-_ --i -J;

1rY)

A-A

MCi i 2 scHEMAilC OF l=LOCCUL ATION CHAMBER



I
I
I
I
I
I
I

postal, bankmg, canteen and other services
waste management
waste morntonng

The management urnt may find It dlfficult to undertake all ofthe above responslblhtles Most
ofthe above services could be subcontracted, Wlth the management urnt serving as the
admmlstratIve urnt Tills method of management IS currently practIces at the LINDEL
mdustnal estate, and seems to work effectIvely

The preCIse orgarnzatl0n ofthe management urnt must be dIscussed more thoroughly,
especIally smce the MIlD proposes to establIsh several other mdustnal estates as well It IS
recommended that tills tOpIC IS be addressed through a senes of dIScussIons and a workshop
where the Vlews ofmany relevant mdIVlduals can be obtamed

I
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I
I
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APPENDIX-A

TOLERANCE LIMITS FOR INDUSTRIAL EFFLUENTS DISCHARGED ON LAND
(The Gazette Extraordmary Of the Democratic SocialIst Republic ofSn Lanka, February 02,
1990)

DETERIvfINANT TOLERANCE LIMIT

Total dIssolved solIds, mg/l, max 2100

pH at ambient temperature 55 - 9 0

BIOchemIcal oxygen demand In 5 days at 20 deg 250

C, mgll, max

Oil & Grease, mg/l, max 10

Chlondes, mg/l, max 600

Sulfates, mg/l, max 1000

Boron, mg/l, max 2

Arseruc, mg/l, max 02

CadmIUm, mg!I, max 2

ChromIUm, mg/l max 1

Lead, mg/l, max 1

Mercury, mgll max 001

SodIUm absorption ratio 10- 15

Residual sodium carbonate, mollI, max 25

RadIO active matenal
(a) Alpha errutters uC/ml 10 9

(b) Beta errutters uC/ml 10 9

haranawanv.aUJ Indu'IHJI E<:1ate Dankotuwa I age IGof 18



AeratiOn Umt

assumed retentIOn time = 4 hrs

> Volume = 130 m3/d x 1/6 d =22 m3

recommended dlmenslOn 5 m x 25m x 2 m (hqUld depth)

SETTLING UNIT

assummg a swfaee loadmg oj5 m3/n//d

-> ReqUITed plan area = 130/5 = 26 m2

=> DIameter of 2'\ settlmg tank = [4 x 26/PI]112 = 6 m

recommended dImenSIon 6 m (dla) x 2 m (lIqUId depth)

SLUDGE DRYIl\G BED

estImated sludge productiOn rate

= 130 m3/d x 103 Urn' x 1000 mg COD/l x 10-6 kg COD/mg COD x 03 kg VSS/kg COD

=39 kg VSS/d

=> Sludge produced per month = 39 kg VSS/d x 28 days = 1100 kg VSS

assummg a sludge densIty oj1 1 glee (I 1 x 1if kg/nl)

> Volume ofsludge produced = 1100/(1 1 x 103
) = 1 m3

APPENDIXB
DIMENSIONS OF WASTE TREATMENT FACILITIES

EQUALIZATION BASIN

flow rate = 130 m3/d

assumed retentIOn tIme = 12 hrs

> Volume = 130 m3/d x 1/2 d = 65 m3

assummg a lrquiddepth of2 m,

recommended dImenSIOn 8 m x 4 m x 2 m (hqUld depth)

BIOLOGICAL TREATMENT UNIT

Pal,C 170fl8karanawanwatta Industn"1 ['tale Dankotu"a
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Q'isummg a sludge layer ofdepth 5 em,

=> ReqUired area for dI)'1ng bed = I m3/0 05 m = 20 m2 (say 30 m2
)

recommended dImensIOn 8 mx 4 m

(dImensIOn ofmdlVldual cells 2 m x 1 m)

FINAL COLLECTION CHMffiER

assumed retentlOn = 1/2 hr

=> Volume = 130 m3/d x 1/48 d = 3 m3

recommended dImenSIOn 2 m x 15m x 1 m (lIqUId depth)
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