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Executive Summary

Chapters
1.   intr6duction
2.  Description  of the  individual  industries  to  be  estabhihed  &  wastewater

rmnagrment   system,   alteration   to   the   origivany   approved   Cbmmon
Wastewater Treatment system

3.Existhgenvironmentoftheareaidentifiedforindividualindustheswithin
the main plan of the prtyect site

4.   Einvirormemfal Impacts due to operation of individual industries and
'   .propesed changes made to the originally approved common wastewater

treatment eystem'5.   FToposed rmtigation Measures

6.   Emergency preparedness and resporLse Plan
7.   Envirormental Monitoring programme
8.   Conclusion and Recommendatiohs
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Amexpes
1. . Terns Of Reference
2.   References

•    3.   Sources of data & information
4,   I.ist  Of  preparers  including  their  work  allocation  (the  rgiv  chould  be

authenticated by the preparers)
5.   complete set of relevant maps, fables, charts, layout plays and other details
6.   Complete nodding study reports .

I  INTRODUCHON
-    Background
-    apective and ju;tificaticm of the proposed alteration
-    Prelininary approvals/permits needed and any conditions laid down for the

inplementa.tion of the proposed alteration Py state agencies (a g. consent of
the Department of Coast Conservation & Coastal Resource nfanagement &
Marine   Environlnental   PI'otection   Authority   for   discharge   Of   treated
wastewater. to the sea.

-    Any government policies applicable in this regard

2.   DEScRlp'ITON oF THE INDIVIDUAL INDusTRIEs To BE EsrABHslmD
&  WASTEWATER   MANAGEMENT   sysTEM,   ALTHIATla`T   TO   IIIE
ORIGINALLY    APPROVED    COMMON    WASTEWAIR    TREAI'MENT
SYSTEM

-    A  revised  layout  plan  indicating  the  proposed  industries  &  types  of.
industries which are altered/ omitted/ added from the origivny proposed
industry type related components together with remaining industries of the
originalproposal.

-    Detafls of the individual industries to be estabHshed with type,  industrial

.    process along with process flow diagrams, productioh capacities by products,
waste etc. of each product / product type, r¢ected raw material management
strategy

i    Types of dyes to be usedand MSDS
-    Detailed description of the adoption of cleaner production techniques (if any)
-    Detafls of proposed wastewater stream (domestic and prcx=ess) to be provided

separately indicating types and quantities generated by each industhal and
domestic activities.
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-    Volume of wastewater, ponution load and level of treatment by individual
Effluemt' Treatment  Plants  Qrlps)  covering  toxicarrts  and  dyes  which  are
needed additional/industry specific treatment.process prior to connect tD the
common  system.  Details  of  Toxicants  removal  techniques  &  method  of
verification of such remov,al prior to discharge to the common wastewater
treatment system.

-    Details  of  the  tDfal  wastewater  qualfty  and  volume  to  be  treated  at  the
commori  wastewater  treatment dystem proposed  for r the newly  idenffied
industries. The fonowing details to be provided related to this system;

-    Treathent process description and flow diagrams (any additions to the

process/.systemshouldbedenrtyindicated)
-    S,pillage management strategy and storm water separation
-    fapacfty and dimensions of each unit
-    Tbtal quantity of the domesde wastewater (to be proposed)
-    Total qiLantity of the process wastewater (to be praposed)
-    Quality of the wastewater to be treated
-    Quality & quantfty of treated wastewater tD be discharged
-    Retention  tine  Of  wastewaLter  within  the  treathent  system   and

dischargemechanism
-    Mondtoring mechanism of treated wastewater prior to discharge to the

sea via short sea outfall
-    Details  of  any  recovery/reuse  options  for  treated  effluent  (if  so,

provide defafls)

-    Disposal of treated wastewater
-    DefaHs of the alterations made fo the previously proposed wastewatr

disposal eystem, including;
-    Changes in qualfty & quantity of the treated effluent ,to be discharged

into  seal  via  short  sea  out  fall  and  dispersion  model  should  be
calibrated based number of industries .are to be cormected and number
of difflsers to be opened to meet velodty criteriori along with nirmber
of  industries  to  be  in  operational  based  on  increase  in  effluut
generation.

-    Any alteration for the previously proposed outfall/pathway/loca.tion

(if any)
•-    Any  alteration  in  the  components  of  the  established  wastewa.tor

diaposal system ®ipes, diffusers, other components etr.)
-    Rate of discharge of treated wastewater to the sea via short sea outfall
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•    Shidge management (sludge generated from industry apecific pre treatment

(dewateing,  storage  and  ultinate  disposal)  and  sludge  generated  from
co]mmonwastowatertreatmentsystein)

•     Quntity   and   quafity   Of   sludge   generation   and    method   Of
handling/managementofsludgegenerated.

•    Any provisions fu andgamation / ccrmectivity Of the Proposed Cin©
WastewaterTreatmentSystemwithalreadyapprovedproposal.

-    Anticipated water requirement & source for the proposed alteration and for
future  developments  Of the  zone.  The detafls on estimated water balance
falchg into account conservation measures, reuse and  recycling of trea.ted
effluents chould be given.

-    Defajls on eslinated energy requlement and source including electridty and
autltryenergysourcesuchasrenewableenergyifproposedalteration&fol
future developments. A consent from the relevant authority in this regard is
required. .

•    Establishment of drainage ma]ragement system of the zone along with new
drainngeplanandotherinfrastructurewhfleensuringcouservationofsurface
water bodies within the site (e.g. "thona" etc.)

-    Phase implemental schedule
•    Duration of operation of the new proposal unit estabHshment Of approved

pro|>osal
-    Iinangement or proposal for accontmodathg of additional industries which

carLbeproposedbydifferenttimeintervals.
-    Detafls on operational and maintenance activities and procedures within the

zone   together   with   institutional   arrangement/respousibifty   for   such
activities.  Role  and regponsibflitie9  of the  B0ISL for  such  arrangement
need to be indicated clearly.

3.   ERTSTING     ENVIRONMENT     OF     THE     AREA     IDENTIFIED     FOR
.DfoIVII)UAL INDuSTRIES vvrrHIN THE MAIN PLAN OF THE PROJECT
SITE
-    Details on the hydrological /  hydraulc conditions of the receiving wler

body.
•    BaseThe  surface  water  qualfty  .Of  "thona"  /drains  /  canals  /  sea

considering  present  context  ®lease  note  that  the  locations  Shall  be
selectedconsideringthedistributionpattemoftheeffluentplumebased
on the findings as described in item 4 a indicated below supported ty
GPS co-ordinates)

Page4Of6



d-•L'

i++iiii:i,+i;`:'';;+,:f+

The  water  quality paraneters to be  covered shall inchnde  Total Siuspended
Salids, pH, BOD, COD, Tern:pemtwe, Orl. and grease, heavy metals (Lead.
Chorrini,Cadininm),ch;lourandotherappticaldepan:rrleters.

-    Any altrmtions for existing storm water drainage pattern/ pathways /
"thona" to faciHtate wastewater disposal/ discharge.

-    Details  of .maximum  obserired  floods  in  the  area  including  wafer
spread areas.

-    Details of the existing fishing activities of the area.

4. . ENv'moNMENIAL  IMPAers  DUE  TO  OpERAIION  OF  INDIVIDUAL
INDUSTRIES AND PROPOSED CHANGES MADE TO THE ORIGINALLY

•  APPROVED COMMON WASTEWAI.ER TREATMENT SYSTEM

apeeial attention should be given to,
-    Quantity andquality of treated effluent to be discharged to the sea via shout

sea outfa]] and anticipated impads due to discharges on quality Of receiving
rmters.

OIote  :  If  al±ei'attons  have  been  proposed  .to  the  previously  propased
wastev7ater disposal syste:in by a sea oulfatl, impacts on the rna;givne
eaviromeat  ireeds  tb  be  based  on  the  result  Of  a   dispersi®ac
modettng  study  carried  out  for  the  newly  prriosed  ckspasal
eysten'.

-    hpacts of handling ap¢ disposal of au types ofstudge.
-    Impacts on.surrounding neighborhoods due to odour and gaseous emissions.
-    Possible envirommenfal risk due to storage of raw. materials/chemicals/ off/

try products, accidental spillage, industrial discharges, leakages, siirfuce run
off of. raw  materials/  chemicals/oil/by products,  breakdown  of emission
control systems, waste water treatment eystems eta.

-    Impacts on fishing activity due to wastewater discharge to the sea
-    hpacts 6n beach and beach activities in the area

- - -   hpacts on drainage / drainage pattern
-    Anyotherinpacts
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5.   pRorosED.NITIGAT[ON MEAsuREs

This   section  should  provid.e  proposed  measures   to  minimize  the  impacts
identified in above item no. 4 to acceptable levels. The focus here should be more
on circular economy concepts with Life Cycle Assessment considering adoption
of deaner  technology/waste  mininization  prachces  rather  than  end  of pipe
treatment.

'

\/

6.   EMERGENCY PREPAREDNESS AND RESPONSE PI.AN

-    Identified emergency 8ifuations;

This plan should be evolved covering discharge. of untreated wastewater from
'   the individual industries and corrmon wastewater treatment system, accidental

spflls, accidental mptures of pipelines, fie hazards and explosions, breakdown
of  treatment  plants  /  diaposal  system(s)  etr,,  operation  of  the  wastewater
treatment  system  during  the  pandendc  period,  labour  unrest  and  natural
disasters such as floods, cyclone / tornadoes, tsunami, fi9htning, earth quakes
eta -estabfishment' of emergency holding tanks with adequate retention times.

7.   ENvlRONMEr`ITAL MONITORING PROGRAMME

•    A    monitoring    programme    chould '  be    submitted    to    monitor    the
inplementationOfmitigatorymeasuresandthestatusOfenvirorment

-    An internal monitoring mechanism should be developed and presented.
-    List the  parameters  to  be  moritored,  frequency  of  monitoring,  sampling

locations, responsible agencies and reporting procedure.
-    Avaifroifity of expertise  technically competent staff engaged,  faciELes  and

equipment proposed should be indicated.

8.  , CONCLUSION AND RECOMMENDATIONS

. The envirormenfal acceptarmty Of the proposed alteration to the project key
findings and recommendations of the assessment should be given.

emaow\f\e\nydoc\rumalie\TORfrrevisedprjectOfTemeunefaal15D6.2on
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ANNEXURE IV 
Permit for a development activity issued by coast conservation and 

coastal resource management department 















ANNEXURE V 
ZDHC listed materials 
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Chemicals Remarks 

Alkylphenol (AP) and 
Alkylphenol Ethoxylates 
(APEOs): including all 

isomers 

APEOs can be used as or found in: detergents, scouring agents, spinning 
oils, wetting agents, softeners, emulsifier/dispersing agents for dyes and 
prints, impregnating agents, de-gumming for silk production, dyes and 

pigment preparations, polyester padding and down/feather fillings 

Anti-microbials and 
biocides 

These substances have biocidal properties, making it useful for Multiple 
preservation applications. E.g., triclosan (CAS No. 3380-34-5) and o- 

Phenylphenol (+salts) (CAS No. 90-43-7) 

Chlorinated paraffins 
These are used occasionally as flame retardants in certain industries. In 

leather formulations, these are also used as fat liquoring agents. 

 
Chlorophenols 

Used as preservatives or pesticides. Pentachlorophenol (PCP) and 
tetrachlorophenol (TeCP) have been used in the past to prevent mould 

when storing/ transporting raw hides and leather; e.g., Pentachlorophenol 
(CAS No. 87-86-5) and its salts and esters (PCP) 

 
Azo dyes 

Azo dyes and pigments are colourants that incorporate one or several 
azo groups (-N=N-) bound with aromatic compounds. Thousands of azo 

dyes exist, but only those that degrade to form the listed cleavable 
amines are restricted. Azo dyes that release these amines are regulated 
and should no longer be used for the dyeing of textiles. examples are 4-
chloroaniline (CAS No. 106-47-8), 2,4,5- trimethylaniline (CAS No. 137-

17-7) and Benzidine (CAS No. 92-87-5) 

 
Carcinogenic dyes 

Example, C.I. Basic Violet 14 (CAS No. 632-99-5), C.I. Direct Black 38 
(CAS No. 1937-37-7), C.I. Direct Blue 6 (CAS No. 2602-46-2), C.I. Acid 

Red 26 (CAS No. 3761-53-3), C.I. Direct Red 28 (CAS No. 573-58-0), C.I. 
Basic Red 9 (CAS No. 569-61-9), C.I. Disperse Blue 1 (CAS No. 2475-

45-8), C.I. Basic Blue 
26 (with Michler’s Ketone > 0.1%)(CAS No. 2580-56-5), C.I. Disperse 

Blue 3 (CAS No. 2475-46-9), C.I. Basic Green 4 (Malachite Green 
Oxalate) (CAS No. 2437-29-8), C.I. Basic Green 4 (Malachite Green 

Chloride)(CAS No. 569-64-2), Disperse Orange 11 (CAS No. 82-28-0), 
C.I. Basic Green 4 (Malachite Green) (CAS No. 10309-95-2), C.I. Acid 

Violet 49 (CAS No. 1694-09-3) and Basic 
violet 3 with >0.1% of Michler´s Ketone (CAS No. 548-62-9) 

Dyes – disperse 
(sensitizing) 

Disperse dyes are a class of water- insoluble dyes that penetrate the fibre 
system of synthetic or manufactured fibres and are held in place by 

physical forces without forming chemical bonds. Disperse dyes are used 
in synthetic fibre (e.g. polyester, acetate, polyamide). Restricted disperse 
dyes are suspected of causing allergic reactions. Examples are Disperse 
Yellow 39 (CAS No 12236-29-2) and Disperse Blue 102 (CAS No 12222-

97-8) 

http://chm.pops.int/Implementation/Alternatives/AlternativestoPOPs/ChemicalslistedinAnnexA/PCP/tabid/5866/Default.aspx
http://chm.pops.int/Implementation/Alternatives/AlternativestoPOPs/ChemicalslistedinAnnexA/PCP/tabid/5866/Default.aspx
http://chm.pops.int/Implementation/Alternatives/AlternativestoPOPs/ChemicalslistedinAnnexA/PCP/tabid/5866/Default.aspx
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Navy blue colourant 
dyes 

Examples are Component 1: C39 H23Cl-CrN7O12S2Na (CAS No. 
118685-33- 

9) and Component 2: C46 H-30CrN10O20S23Na (CAS No. Not 
allocated) 

Flame retardants 

Flame retardant chemicals are rarely used to meet flammability 
requirements in children’s clothing and adult products. Examples are Tris 
(2-chloroethyl) phosphate (TCEP) (CAS No 115-96-8), Diboron trioxide 

(CAS No. 1303-86-2 ), Disodium octaborate (CAS No. 12008-41-2), 
Tetrabromobisphenol A (TBBPA) (CAS No. 79-94-7) and Boric acid (CAS 

No. 10043-35-3/ 11113-50-1) 

 
Glycols/glycol ethers 

These have a wide range of uses including as solvents for finishing/ 
cleaning, printing agents, and dissolving/ diluting fats, oils, and adhesives 
(e.g. in degreasing or cleaning operations).Examples are Ethylene glycol 
dimethylether (CAS No. 110-71-4), 2-ethoxyethanol (CAS No. 110-80-5 ), 

2-methoxyethanol (CAS No. 109-86-4), 2-methoxypropylacetate (CAS 
No. 70657-70-4) and Triethylene glycol dimethyl ether (CAS No. 112-492) 

Halogentated solvents 

In apparel and footwear, halogenated solvents are used as finishing/ 
cleaning and printing agents, for dissolving/diluting fats, oils and 

adhesives (e.g. in degreasing or cleaning operations). They will also 
include volatile organic compounds (VOCs); example, Methylene chloride 

(CAS No. 75-09-2), Trichloroethylene (CAS No. 79-01-6 ), 
Tetrachloroethylene (CAS No 127-18-4), Benzylchloride (CAS No. 100-

44-7) and 1,2-dichloroethane (CAS No. 107-06-2) 

Organotin compounds 

Organotins are a class of chemicals combining tin and organics such as 
butyl and phenyl groups. Organotins are pedominantly found in the 

environment as antifoulants in marine paints, but they can also be used 
as biocides (e.g. antibacterials), catalysts in plastic and glue production 

and heat stabilisers in plastics/rubber. In textiles and apparel, organotins 
are associated with plastics/rubber, inks, paints, metallic glitter, 

polyurethane products and heat transfer material. examples are Dibutyltin 
(DBT), Mono-, di- and trimethyltin derivatives and Tripropyltin 

Compounds(TPT) 

Perfluorinated and 
Polyfluorinated 

Chemicals (PFCs) 

PFOA and PFOS may be present as unintended by-products in long-
chain commercial water, oil and stain repellent agents. PFOA also may 

be in used in the production for polymers like 
polytetrafluoroethylene(PTFE) 
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Phthalates (including all 

other esters of ortho-
phthalic acid) 

Esters of ortho-phthalic acid (phthalates) are a class of organic 
compounds commonly added to plastics to increase flexibility. They 
sometimes are used to facilitate moulding of plastic by decreasing its 
melting temperature.Phthalates can be found in: 
Flexible plastic components (e.g. PVC) 
Print pastes 
Adhesives 
Plastic buttons 
Plastic sleevings 
Polymeric coatings 

 
Polycyclic Aromatic 

Hydrocarbons (PAHs) 

Oil containing PAHs are added to rubber and plastics as a softener or 
extender and may be found in rubber, plastics, lacquers, and coatings. 

Within the footwear producing industry, PAHs are often found in the 
outsoles of footwear and in printing pastes for screen prints. PAHs can be 

present as impurities in carbon 
black dyestuffs 

 
Toxic heavy metals 

Although typically associated with leather tanning, chromium VI also may 
be used in the dyeing of wool (after the chroming process). Examples are 

Hg, Pb, Cr, Ba, Cu, Co, Ni, Se, Sn and Ag 

 
 

UV absorbers 

These are frequently used in formulations to be stable to the influences of 
light and UV. Examples are 2- (2Hbenzotriazol-2-yl)-4- (tert-butyl) -6-(sec- 
butyl) phenol (UV-350) (CAS No. 36437-37-3), 2-benzotriazol-2-yl-4,6-di- 

tertbutylphenol (UV-320) (CAS No. 3846-71-7), 2,4-Di-tert-butyl-6-(5- 
chlorobenzotriazole-2-yl) phenol(UV-327) (CAS No 3864-99-1) and 2- 

(2Hbenzotriazol-2-yl) -4,6-itertpentylphenol (UV-328) (CAS No. 25973-55-
1) 

 
 

VOCs 

They are associated with solvent-based processes like solvent-based 
polyurethane coatings and glues/ adhesives. Examples are Benzene 

(CAS No. 71-43-2), Xylene (CAS No. 1330-20-7), o-cresol (CAS No. 95-
48-7), p-cresol (CAS No. 106-44-5) and m-cresol (CAS No 108-39-4) 

 
Borate, Zn salt 

CAS No. 12767-90-7. used as a flame retardant but also in paints, 
pigments, and adhesives 

AEEA [2- (2- 
aminoethylamino) 

ethanol] 

 
CAS No. 111-41-1. used a.o. in chelating agents, surfactants and fabric 

softeners 

Quinoline CAS No. 91-22-5. Contaminant of dispersing agents in disperse dyes 

 
Bisphenol A 

CAS No. 80-05-7. A precursor chemical used along with other chemicals 
to create some plastics and resins. It is commonly used 

to harden plastics. 

Thiourea CAS No. 62-56-6. Used in many formulations to increase the solubility 



Annex VI
Waste Water Collection and Pumping 

System 
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Annexure VII
Drainage Management Plan





Annexture VIII
 water Quality Report















ANNEXURE IX
Dispersion Modelling for Proposed Sewerage Sea Outfall at Punnaikudah, 

Eravur, 



Lanka Hydraulic Institute Ltd 

Dispersion Modelling for Proposed Sewerage Sea 

Outfall at Punnaikudah, Eravur 

Conceptual Design and Numerical Modeling 

Draft Final Report 

January 2021 

Prepared For: 

Board of Investments (BOI) Sri Lanka 



Client 

 

Board of Investments (BOI) Sri Lanka 

Project 

Dispersion Modelling for Proposed Sewerage Sea 

Outfall at Punnaikudah, Eravur Conceptual 

Design and Numerical Modeling 

Project No. 

 

2023 

Authors 

 

Dr. (Ms). Prasanthi Ranasinghe 

Eng. (Ms). Nalika Engiliyage 

Date 

 

Jan 2021 

Approved by 

Eng. J. K. P. Kurukulasuriya Dr. 

K. Raveenthiran 

      

      

      

      

R0  PR KR KR 09-01-2021 

Revision  By Checked Approved Date 

 

Key words 

Conceptual Design 

Short Sea Outfall 

Multi-Port Diffuser 

Near-Field and Far-Field Modelling 

 

Classification 

 

Open 

Internal 

X Proprietary 

Distribution 
No. of Copies: 

Soft Hard 

01 02 

 

 

                            Lanka Hydraulic Institute Ltd 

177, John Rodrigo Mawatha, Katubedda, Moratuwa, Sri Lanka. 

Tel. Nos. 2650409 / 2650471 / 2650472-3, Fax No. 2650470 - Email: lhi@lhi.lk 

mailto:lhi@lhi.lk


Dispersion Model Studies for Proposed Industrial Zone 
Punnaikudah 

BOI 
Design and Numerical Modeling Report 

i Jan 2021 

 

 

 
 

TABLE OF CONTENTS 

1 INTRODUCTION ....................................................................................................................... 1 

1.1 Background ................................................................................................................................ 1 

1.2 Objective of the Project ............................................................................................................. 1 

1.3 Scope of the Work ..................................................................................................................... 2 

1.4 Draft Final Report....................................................................................................................... 2 

2 ENVIRONMENTAL CONSIDERATIONS ...................................................................................... 3 

2.1 Bathymetric and Topographic Data ........................................................................................... 3 

2.2 Waves and Currents ................................................................................................................... 3 

2.3 Wind Data .................................................................................................................................. 4 

2.4 Tide Data .................................................................................................................................... 4 

2.5 Effluent Standards ..................................................................................................................... 4 

3 DERIVATION OF NEARSHORE WAVE CLIMATE AT BATTICALOA ............................................. 6 

3.1 Basic Approach .......................................................................................................................... 6 

3.2 Analysis of Wave Data in Eastern Offshore ............................................................................... 6 

3.3 MIKE 21 SW (Spectral Waves) Model ........................................................................................ 9 

3.4 Wave Transformation ................................................................................................................9 

3.5 Assessment and Verification of Wave Transformation .......................................................... 11 

3.6 Nearshore Directional Wave Statistics at Batticaloa .............................................................. 12 

4 HYDRODYNAMIC STUDY ........................................................................................................ 14 

4.1 Introduction ............................................................................................................................ 14 

4.2 Hydrodynamic Study using MIKE 21 HD Model ...................................................................... 14 

4.3 MIKE 21 Hydrodynamic Model Setup and Simulations .......................................................... 14 

4.3.1 Model Bathymetry ............................................................................................................16 

4.3.2 Boundary conditions .........................................................................................................17 

4.3.3 Hydrodynamic Model Calibration and Verification ...........................................................20 

4.3.4 Model Simulation ..............................................................................................................21 

4.3.5 HD Model Results and Analysis .........................................................................................22 

5 SELECTION OF THE SEA OUTFALL LOCATION ............................................... 28 

5.1 Distance from the Shore .......................................................................................................... 28 

5.2 Appropriate Depth ................................................................................................................... 28 

6 CONCEPTUAL DESIGN OF SEWAGE SEA OUTFALL ........................................ 31 



Dispersion Model Studies for Proposed Industrial Zone 
Punnaikudah 

BOI 
Design and Numerical Modeling Report 

i Jan 2021 

 

 

6.1 Estimation of the Dimensions for the Outfall .......................................................................... 31 

6.1.1 The Main Outlet Pipe ........................................................................................................31 

6.1.2 The Diffuser Section ..........................................................................................................32 

6.2 Required Head Calculation ...................................................................................................... 33 

6.3 Details of Sea Outfall ............................................................................................................... 35 

6.4 Determination of the Required Weighting for Sinking ............................................................ 36 

7 NEAR FIELD MODELLING ....................................................................................................... 37 

7.1 CORMIX Modelling System ...................................................................................................... 37 

7.2 Modelling Simulations ............................................................................................................. 38 

7.3 CORMIX Model Results ............................................................................................................ 41 

8 FAR FIELD MODELLING .......................................................................................................... 46 

8.1 MIKE 21 FM TR Model Applications ......................................................................................... 46 

8.2 MIKE 21 FM TR Model Results ................................................................................................. 47 

9 SUMMARY AND CONCLUSIONS ............................................................................................ 57 

9.1 Wave Climate ........................................................................................................................... 57 

9.2 Hydrodynamic Condition ......................................................................................................... 57 

9.3 Conceptual Design of Short Sea Outfall ................................................................................... 58 

9.3.1 The Beach Chamber ..........................................................................................................58 

9.3.2 Outlet Pipe ........................................................................................................................58 

9.3.3 Diffuser ..............................................................................................................................59 

9.4 Near-Field and Far-Field Dispersion......................................................................................... 59 

9.4.1 Near-Field Dispersion ........................................................................................................59 

9.4.2 Far-Field Dispersion ...........................................................................................................61 

10 REFERENCES .......................................................................................................................... 63 

ANNEX – A: WATER QUALITY STANDARDS ANNEX 

– B: DRAWINGS 

ANNEX – C: SPECIFICATIONS OF THE PIPE MATERIALS 



Dispersion Model Studies for Proposed Industrial Zone 
Punnaikudah 

BOI 
Design and Numerical Modeling Report 

iii Jan 2021 

 

 

LIST OF FIGURES 
 

Figure 1.1: Location of the Proposed Sea Outfall, Batticaloa ............................................................................................................ 1 

Figure 3.1: Wave Data Measurement Locations and Transformation Sequence .............................................................................. 7 

Figure 3.2: Overalls Waves - Annual and Seasonal for Eastern offshore (2000 m depth) ................................................................. 8 

Figure 3.3: Depth Variation in the Vicinity of Proposed Outfall Location ....................................................................................... 10 

Figure 3.4: Comparison of Transformed Waves at Oluvil 15 m Depth in Previous Study and Current for Annual Overall Waves . 11 

Figure 3.5: Overalls Waves - Annual and Seasonal for Batticaloa Nearshore (20 m depth)............................................................ 12 

Figure 4.1: Bathymetries – Regional and Local Models .................................................................................................................. 15 

Figure 4.2: Local Bathymetry with Mesh ........................................................................................................................................ 16 

Figure 4.2: Derived Tide at Point Pedro and Oluvil ......................................................................................................................... 18 

Figure 4.3: Modelled and Predicted Tide at Trincomalee ............................................................................................................... 21 

Figure 4.4: Current Pattern for NE-Extreme Condition during High (Left) and Low (Right) Tide..................................................... 23 

Figure 4.5: Current Pattern for NE-Average/IM-Extreme Condition during High (Left) and Low (Right) Tide ................................ 23 

Figure 4.6: Current Pattern for SW-Extreme Condition during High (Left) and Low (Right) Tide .................................................... 24 

Figure 4.7: Current Pattern for SW-Average/IM2-Average Condition during High (Left) and Low (Right) Tide .............................. 24 

Figure 4.8: Current Pattern for IM1-Average Condition during High (Left) and Low (Right) Tide ................................................... 25 

Figure 4.9: Current Data Extraction Points ..................................................................................................................................... 26 

Figure 4.10: Current Rose Plot for Discharge Location during NE and SW Monsoons .................................................................... 27 

Figure 7.1: CORMIX model – Diffuser Ports (UA(m/s) shows the current direction) : (a) Plan View, (b) 3D View .......................... 38 

Figure 7.2: BOD5 Concentrations for Stagnant Condition: 3D View (Left), Plan View (Middle) and Side View (Right) 44 Figure 7.3: 

BOD5 Concentrations for IM2-Extreme Condition: 3D View (Left), Plan View (Middle) and Side View 

(Right) .................................................................................................................................................................................. 44 

Figure 7.4: BOD5  Concentrations for NE-Extreme Condition: 3D View (Left), Plan View (Middle) and Side View (Right) ............. 45 

Figure 8.1: Current Pattern (Upper-Left), BOD5 (Upper-Middle), COD (Upper-Right), TSS (Lower-Left) and FC 

(Lower-Right) Concentrations for NE-Extreme Condition during High Tide ......................................................................... 48 

Figure 8.2: Current Pattern (Upper-Left), BOD5 (Upper-Middle), COD (Upper-Right), TSS (Lower-Left) and FC 

(Lower-Right) Concentrations for NE-Extreme Condition during Low Tide .......................................................................... 49 

Figure 8.3: Current Pattern (Upper-Left), BOD5 (Upper-Middle), COD (Upper-Right), TSS (Lower-Left) and FC 

(Lower-Right) Concentrations for IM2-Extreme Condition during High Tide ....................................................................... 50 

Figure 8.4: Current Pattern (Upper-Left), BOD5 (Upper-Middle), COD (Upper-Right), TSS (Lower-Left) and FC 

(Lower-Right) Concentrations for IM2-Extreme Condition during Low Tide ........................................................................ 51 

Figure 8.5: Current Pattern (Upper-Left), BOD5 (Upper-Middle), COD (Upper-Right), TSS (Lower-Left) and FC 

(Lower-Right) Concentrations for SW-Extreme Condition during High Tide ........................................................................ 52 

Figure 8.6: Current Pattern (Upper-Left), BOD5 (Upper-Middle), COD (Upper-Right), TSS (Lower-Left) and FC 

(Lower-Right) Concentrations for SW-Extreme Condition during Low Tide ......................................................................... 53 

Figure 8.7: Current Pattern (Upper-Left), BOD5 (Upper-Middle), COD (Upper-Right), TSS (Lower-Left) and FC 

(Lower-Right) Concentrations for SW-Average Condition during High Tide ........................................................................ 54 

Figure 8.8: Current Pattern (Upper-Left), BOD5 (Upper-Middle), COD (Upper-Right), TSS (Lower-Left) and FC 

(Lower-Right) Concentrations for SW-Average Condition during Low Tide ......................................................................... 55 

Figure 8.9: Current Pattern (Upper-Left), BOD5 (Upper-Middle), COD (Upper-Right), TSS (Lower-Left) and FC 

(Lower-Right) Concentrations for SW-Average Condition with Coral Reef Boundary .......................................................... 56 



Dispersion Model Studies for Proposed Industrial Zone 
Punnaikudah 

BOI 
Design and Numerical Modeling Report 

iv Jan 2021 

 

 

 

LIST OF TABLES 

Table 2.1: Nearshore Monthly Average Wind Data .......................................................................................................................... 4 

Table 2.2: Tolerance Limits for Wastewater or Effluents (Iindustrial and/or Domestic) from a Prescribed Activity into the Marine 

Waters ................................................................................................................................................................................... 5 

Table 3.1: Wind Speed for Offshore Significant Wave Height ........................................................................................................ 10 

Table 3.2: Average and High Wave Conditions at Batticaloa 20 m Depth ...................................................................................... 13 

Table 3.3: Summary of Approaching Directions of Waves at Batticaloa Nearshore ....................................................................... 13 

Table 4.1: Derived Tidal Constituents for the Western and Eastern Boundaries ............................................................................ 17 

Table 4.2: Spatial Wind Boundary Conditions for HD Model .......................................................................................................... 19 

Table 4.3: Wave Boundary Conditions for HD Model ..................................................................................................................... 19 

Table 4.4: Simulation Scenarios for MIKE 21 HD Simulations ......................................................................................................... 22 

Table 4.5: Current Speeds at Different Depths along the Sea Outfall ............................................................................................. 26 

Table 4.6: Current Speeds at the Sea Outfall Location ................................................................................................................... 27 

Table 6.1: Summary of the Diffuser Port Selection ......................................................................................................................... 33 

Table 7.1:  Summary of CORMIX Model Inputs .............................................................................................................................. 40 

Table 7.2:  Summary of CORMIX Model Results for 15000 m3/s ................................................................................................... 43 

Table 8.1: Selected Conditions for Far-Field Modelling .................................................................................................................. 47 

Table 9.1: Summary of Near-Field and Far-Field Modelling Scenarios and Results ........................................................................ 62 



Dispersion Model Studies for Proposed Industrial Zone 
Punnaikudah 

BOI 
Design and Numerical Modeling Report 

Jan 2021 1 

 

 

1 INTRODUCTION 
 

1.1 Background 
 

Plans are afoot to establish an industrial zone in Punnaikudah (Batticaloa) by Board of Investments (BOI) 

Sri Lanka. The zone includes heavy industrial factories and plants which are expected to discharge a 

considerable amount of effluents. After passing through a treatment plant, this effluent discharge is 

significantly ‘neutralized’ which is then discharged out to the sea via short sea outfall. Initially, it was 

planned to discharge the 15000 m3/day of treated effluent using sea outfall and relevant dispersion 

modelling has been done by Lanka Hydraulic Institute Ltd (LHI) in 2016. However, currently it is proposed 

to discharge waste water effluent in three phases of 5000 m3/day, 10000 m3/day and 15000 m3/day 

discharges. Therefore, the Environmental Impact Assessment is to be carried out to assess the project 

impacts under all three phases. Hence, Board of Investments (BOI) Sri Lanka requested Lanka Hydraulic 

Institute Ltd (LHI) to carry out the Dispersion Modelling for Proposed Sewerage Sea Outfall at 

Punnaikudah, Erauvr as a part of the EIA study in November 2020. The location map of proposed sea 

outfall are shown in the Figure 1.1. 

 

 
 

Figure 1.1: Location of the Proposed Sea Outfall, Batticaloa 

 
1.2 Objective of the Project 

 

The main objective of the study is to carry out the dispersion modelling of the treated effluent (Near-Field 

and Far-Field) from the wastewater treatment plant. 
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1.3 Scope of the Work 
 

The scope of works under this project mainly focuses on carry out the Dispersion Modelling of Effluent 

(Near-Field and Far-Field) by considering the following discharge options which will be discharge through 

the short sea outfall. 

 5000 m3/day 

 10000 m3/day 

 15000 m3/day 

 
1.4 Draft Final Report 

 

In line with the scope of work of the project, this Draft Final Report includes the outcome of the numerical 

modelling of wave climate, hydrodynamics, and dispersion modelling of effluent considering both near-

field and far-field. 



Dispersion Model Studies for Proposed Industrial Zone 
Punnaikudah 

BOI 
Design and Numerical Modeling Report 

Jan 2021 3 

 

 

2 ENVIRONMENTAL CONSIDERATIONS 
 

Similar to any engineering design, the site specific data is required and important in coastal engineering 

designs as well. Therefore, data availability has been analyzed and review of the available data has been 

done prior to the preliminary design of the sea outfall. This section is introduced to summarised available 

data and its usage for the current study. The aim of this exercise is to obtain the unavailable data through 

the numerical modelling. 

 Bathymetric and Topographic Data 

 Waves and Currents 

 Tide Data 

 
2.1 Bathymetric and Topographic Data 

 

Digitized data of UK Admiralty Charts is available at a coarser grid to generate the regional bathymetry. 

The local bathymetric and topographic survey data has been obtained from the previous survey done for 2 

km coastal stretch in 2016. 

 

2.2 Waves and Currents 
 

Waves and currents are the one of the significant factors to be considered while selecting the suitable 

location for a sea outfall. In other words following details has to be obtain using site specific wave and 

current conditions. 

 Offshore limit of the surf zone 

 Magnitude of the weak, moderate and strong currents 

 
The Eastern coast of Sri Lanka is mainly influenced by the Northeast monsoon wind generated waves and 

swell component is comparatively low. In other words overall waves exhibit a similar characterises as sea 

waves. In the design of sea outfall site specific currents are equally important as the sea bed levels. On the 

other hand wave induced currents are dominant as the tidal range is small in Sri Lanka. Therefore, obtaining 

the site specific wave climate has to be done as the first step. However, very often such data is not available 

from on-site wave recordings. This deficiency in wave data base can be overcome by transforming wave 

data available from other locations within the region using numerical wave propagation modeling 

techniques. In the case of Batticaloa, on-site wave recordings were not available. Therefore, in order to 

establish the data base, transformation of wave data available from other locations was found to be 

necessary. Since the long term wave measurements are not available in the vicinity of Batticaloa, hind-cast 

wave data obtained at off the eastern coast is used in this study. 

Six years wave data were obtained from UKMO for offshore of the proposed site during the period of Jan-

2007 to Dec-2012 at 6 hourly intervals which gives total number of 8024 data. The location 
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for the UKMO hind-cast wave data (Geographical Coordinates _ 8° 40’ 19.2”N, 81° 54’ 50.4”E) is shown 

in the Figure 4.1. 

 

2.3 Wind Data 
 

Wind data for the model is selected based on the 30 years of measured wind data covering the period of 

1961 to 1990 at Trincomalee port (8.58N, 81.25E). 

Table 2.1: Nearshore Monthly Average Wind Data 
 

Month Avg. Wind Speed (m/s) Direction (deg) Season 

Jan 4.5 30 
NE 

Feb 3.3 50 

Mar 2.5 90 
IM2 

Apr 2.3 150 

May 3.7 220  

 

SW 

Jun 5.1 230 

Jul 4.5 230 

Aug 4.2 230 

Sep 3.9 230 

Oct 3 250 
IM1 

Nov 3.3 360 

Dec 4.4 30 NE 

 

2.4 Tide Data 
 

Available Tidal Constituents at Oluvil, Trincomalee and Point Pedro in Admilarity Tide Table could be used 

to generate the water level time series for regional model simulations. 

 

2.5 Effluent Standards 
 

It is expected that the treated effluent would meet the Industrial and Domestic Waste Effluent Standards 

for Marine Coastal Areas as mention below. However, in the case of discharge effluent could not meet the 

required standards, the short sea outfall is designed to satisfy the Effluent Discharge Standards for marine 

Coastal Area (Table 2.2 and Annex A). 
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Table 2.2: Tolerance Limits for Wastewater or Effluents (Iindustrial and/or Domestic) from a Prescribed Activity into the Marine Waters 
 
 

No Parameter 
Units, 

Type of limit 

Tolerance Limits Value for an Outfall Leading up to 

Nearshore Water 

Tolerance Limits Value for Short 

Sea Outfall 

Tolerance Limits Value for 

Long Sea Outfall 

01 Total Suspended Solids(TSS~) mg/l, max 30 50 250 

02 Total Dissolved Solids(TDS~) mg/l, max 1000 - - 

03 pH at ambient temperature  6.0 – 8.5 5.5 - 9.0 5.5 - 9.0 

04 
Biochemical Oxygen Demand(BOD) 
(BOD3 in five days at 20°C) 

mg/l, max 15 75 400 

05 Temperature at the measurement point °C, max Ambient water temperature ± 5or 35 whichever is lesser 40 40 

06 Oils and grease mg/l, max 5 12 20 

07 Phenols mg/l, max 1 1 5 

08 Chemical Oxygen Demand(COD)  50 400 800 

 
 

09 

Color (Spectral absorption coefficient-Wavelength range) 436 

nm (Yellow range) 

525 nm (Red range) 

620nm (Blue range) 

 
m-1, max 

m-1, max 

m-1, max 

 
7 

5 

3 

  

10 Dissolved phosphates (as P) mg/l, max 1 5 5 

11 Ammonia Nitrogen (as N) mg/l, max 15 50 150 

12 Total Cyanides (as CN) mg/l,max 0.1 0.2 0.4 

13 Total residual chlorine (as OCl-) mg/l, max 0.2 0.5 1.0 

14 Fluorides (as F) mg/l, max 2 2 2 

15 Sulphides (as S) mg/l, max 2 2 5 

16 Arsenic - As mg/l, max 0.08 0.1 0.2 

17 Cadmium (as Cd) mg/l,max 0.02 0.05 0.10 

18 Chromium, total (as Cr) mg/l, max 0.05 0.05 0.10 

19 Chromium, hexavalent (as Cr6+) mg/l, max 0.01 0.01 0.05 

20 Copper (as Cu) mg/l, max 1.0 1.0 1.0 

21 Lead (as Pb) mg/l, max 0.1 0.1 0.1 

22 Mercury (as Hg) mg/l,max 0.001 0.002 0.01 

23 Nickel (as Ni) mg/l, max 0.1 0.2 1.0 

24 Selenium (as Se) mg/l, max 0.01 0.05 0.10 

25 Zinc (as Zn) mg/l, max 3 3 5 

26 Silver (as Ag) mg/l, max 0.005 0.035 0.35 

27 Pesticides (total) mg/l, max 0.005 0.005 0.005 

28 Surfactants (Total) mg/l, max 1 5 10 

29 Fecal Coliform level MPN/100ml, max 150 1500 107
 

 
30 

Radio Active material 

a.) Alpha emitters 

b.) Beta emitters 

 

micro curie/ml, max 

micro curie/ml, max 

 

10-9 

10-9 

 

10-8 

10-7 

 

10-8 

10-7 
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3 DERIVATION OF NEARSHORE WAVE CLIMATE AT 

BATTICALOA 
 

3.1 Basic Approach 
 

The nearshore wave climate at sea outfall location was developed based on a wave database obtained by 

transformed recordings from other locations. The detailed methodology used is described in Sections 3.3 

and 3.4. The wave transformation was primarily based on numerical wave propagation modelling carried 

out using MIKE 21's Spectral Wave Model (MIKE 21 SW). Prior to use the transformed wave data from 

other locations, the verification was carried out by considering the statistical behaviour wave directions of 

transformed wave data. This comparison was made separately for different seasons of the year. The 

following 4 seasons of the year were considered, which contain the two monsoon periods and two inter 

monsoon periods in between. 

 South West Monsoon Season (SW) – May to September 

 Inter Monsoon 1 Season (IM1) – October to November 

 North East Monsoon Season (NE) – December to February 

 Inter Monsoon 2 Season (IM2) – March to April 
 

The transformed wave data which could not be statistically verified satisfactorily was not used to develop 

wave data base at site. Upon completion of building up of the wave data base for sea outfall site, directional 

wave statistics indicating the percentage occurrences in different wave height-wave direction classes and 

average wave periods within those classes were compiled. 

 

3.2 Analysis of Wave Data in Eastern Offshore 
 

Wave climate study was carried out for the proposed sea outfall location at Batticaloa by using hind-cast 

directional wave data Eastern offshore (2000 m depth). Wave data measured location is shown in Figure 

3.1. It is important to identify the characteristics of hind cast/measured wave data prior to use them to 

nearshore locations. This step is useful for the comparison and qualitative validation of hind-cast wave 

climate in the area of interested. 
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Figure 3.1: Wave Data Measurement Locations and Transformation Sequence 

 
The analysis was carried out for seasonal and annual basis for offshore location. Relationship among main 

wave parameters (i.e. significant wave height, peak wave period, and directions) was examined on annual 

and seasonal basis. Wave rose diagrams for the overall wave characteristics are shown in Figure 3.2 under 

annual and seasonal basis. 

As shown in Figures 3.2, offshore waves are extended their distribution from 1st quadrant up to the 3rd 

quadrant. 
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Figure 3.2: Overalls Waves - Annual and Seasonal for Eastern offshore (2000 m depth) 
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3.3 MIKE 21 SW (Spectral Waves) Model 
 

Since accurate assessment of wave conditions is very important for designing structures in coastal regions 

wave modelling is essential. Wave induced currents play a significant role to Hydrodynamic condition and 

hence Advection and Dispersion process in coastal areas. Therefore, sound knowledge of wave climate is 

necessary in order to carry out the designs of wastewater sea outfall with the minimal impact to the existing 

environment. 

The spectral wave module, DHI MIKE 21 SW, is a state-of-the-art spectral wind-wave model. The module 

enables to simulate growth, decay and transformation of wind-generated waves and swells in offshore and 

coastal areas. The model includes the main physical phenomena, for example, the processes of wave 

generation by wind, quadruplet wave-wave interactions, white- capping and bottom friction. Further, this 

model handles processes that only affect waves in coastal waters such as depth induced wave breaking and 

triad wave-wave interactions. The formulations for the wave generation processes are based on the wave 

action balance equation (i.e. in MIKE 21 SW the waves are represented by the wave action density 

spectrum). MIKE 21 SW uses an unstructured mesh for the numerical solution. An unstructured mesh has 

the advantage that it is highly flexible and therefore suitable for modelling projects where high resolution 

is needed in the area of interest and coarse resolution is sufficient in the surroundings. The necessary model 

Input data of MIKE 21 SW Model can be divided into groups such as domain and time parameters, 

equations, discretisation and solution technique, forcing parameters, source function parameters, initial 

conditions and boundary conditions. Model output such as significant wave height, peak wave period, mean 

wave direction and radiation stress tensor can be obtained from MIKE 21 SW at each mesh point for each 

time step. 

 

3.4 Wave Transformation 
 

The applied methodology to hind cast wave climate of this study is based on the application of MIKE 21 

SW model to simulate wave propagation off the Eastern coast (offshore). Wave propagation modeling was 

carried out to transform wave recordings from 2000 m depth to representative locations in the study area. 

Thus, representative nearshore wave climate was established at 20 m water depth in sea outfall location 

(Figure 3.4). 

Since waves are highly influenced by wind field, well established Beaufort Scale standard was used to 

incorporate the wind speed to the simulation. Accordingly, wind speed was correlated with the offshore 

significant wave height based on the Beaufort scale description of the marine water (Table 3.1). It is 

assumed that wind directions are similar to the offshore wave direction over the entire model domain. 
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Table 3.1: Wind Speed for Offshore Significant Wave Height 
 

Significant Wave Height (m) Speed (m/s) 

0.5 2.9 

1.5 6.6 

2.5 9.8 

3.5 12.5 

4.5 14.8 

5.5 16.9 

 

 
Figure 3.3: Depth Variation in the Vicinity of Proposed Outfall Location 
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3.5 Assessment and Verification of Wave Transformation 
 

The verification of wave data sets obtained by transformation from different locations and on-site recordings 

in time domain is not possible as there is no physical overlap between different data sources. Therefore, 

comparison between different wave data sources was made only on a statistical sense. Such comparisons 

for measured and transformed data sets at the perticular location for overall seasonal waves. 

It is not realistic to expect similar distributions in wave heights in two data sources covering different 

durations. A longer duration wave data source is more likely contain high and extreme waves. However, at 

a given location a particular wave system is known to approach from a characteristic direction range over 

different seasons. Therefore, in the statistical comparison, these trends in directional distributions were 

looked at for different data sources. In this exercise, the two main considerations for satisfactory comparison 

between two data sets adopted were: similarity in dominant wave approach direction; and similarity in 

range of wave directions. The magnitude of percentage of waves representing the dominant wave direction 

is only of secondary importance, as that will vary with the time duration covered by the wave data source. 

Since no measured data available in the vicinity, the transformed data to Oluvil has been compared with 

the transformed data at Oluvil 15 m depth in a previous study done in 2005 (CRMP, 2005) which is available 

as a wave Rose diagram (Figure 3.4). 

 

Figure 3.4: Comparison of Transformed Waves at Oluvil 15 m Depth in Previous Study 

and Current for Annual Overall Waves 

 
The comparisons between both studies nearshore data clearly indicate that wave data transformed from 

Trincomalee offshore showed similar directional trends as obtained from CRMP transformed data. 

Therefore, all the transformed data from Eastern offshore could be used to develop the nearshore wave data 

base in Eastern coast. 
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3.6 Nearshore Directional Wave Statistics at Batticaloa 
 

As concluded in Section 3.5, all the transformed wave data from Eastern offshore were combined to 

constitute the directional wave data bases for overall waves at Batticaloa 20 m water depth. 

 
Wave Characteristics at 20 m Depth in Batticaloa 

 

The established wave data series at Batticaloa nearshore 20 m depth indicates that comparatively high waves 

are approaching from NE direction in NE and IM1monsoons while during SW monsoon lower magnitude's 

wave are dominating with a narrow direction band in SE direction (Figure 3.5). Table 3.2 indicates the 

characteristics of high and average waves for annual and for all four seasons. 

 

Figure 3.5: Overalls Waves - Annual and Seasonal for Batticaloa Nearshore (20 m depth) 

Annua
l 

S
W 

IM1 

N
E 

IM2 
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Table 3.2: Average and High Wave Conditions at Batticaloa 20 m Depth 
 

 

20 m Depth 

Average (50% 

Exceedance) 

Extreme 

(2% Exceedance) 

Hs (m) Tp (s) MWD (˚N) Hs (m) Tp (s) MWD (˚N) 

Annual 0.55 9.0 79 2.45 8.7 47 

SW 0.25 4.1 120 0.45 5.4 113 

IM1 0.50 7.6 91 2.30 8.7 53 

NE 1.10 5.8 59 2.70 9.1 42 

IM2 0.25 5.3 104 1.05 6.0 80 

 
Table 3.3: Summary of Approaching Directions of Waves at Batticaloa Nearshore 

 

 
Season 

At 20 m Depth 

 
MWD 

Direction Band 

Lower & Upper Limits % 

Annual 79 30-130 94.3 

SW 120 100-140 94.5 

IM1 91 20-130 94.0 

NE 59 30-100 94.4 

IM2 104 70-130 84.3 
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4 HYDRODYNAMIC STUDY 
 

4.1 Introduction 
 

Current circulation and effluent dispersion are some of the key topics relying on a clear understanding of 

hydrodynamics. Thus, hydrodynamic study is essential to investigate the behaviour of water bodies 

subjected to a variety of natural forcing such as wave, tide and wind. Sound understanding about the 

hydrodynamics in the proposed sea outfall area is important as that knowledge helps to decide the 

configuration of sea outfall route including the discharge location (depth and distance from the shore). 

Additionally, near-field and far-field dispersion of the effluent is depend on the current circulation at the 

discharge location. Therefore, DHI MIKE 21 HD (hydrodynamic) module has been used to assess the 

hydrodynamic of the proposed sea outfall area and to obtain the input condition for near-field (CORMIX) 

and far-field (DHI MIKE 21 FM TR) dispersion modelling. 

 

4.2 Hydrodynamic Study using MIKE 21 HD Model 
 

The MIKE 21 HD is the basic module in the MIKE 21 package and provides the hydrodynamic basis for 

the computations performed in the modules for advection and dispersion processes. The hydrodynamic 

module simulates water level variations and flows in response to a variety of forcing functions in coastal 

regions. MIKE 21 HD is based on the numerical solution of full non- linear equations of Conservation of 

Mass and Momentum integrated over the vertical to describe flow and water level variations. Major input 

parameters to the module include bathymetry, simulation period, boundary data, wave radiation and wind 

conditions. Tide and wind information is fed into the HD model directly, whereas wave characteristics can 

be fed as wave radiation stresses from the MIKE 21 SW model simulations. A typical HD simulation results 

in water elevation and fluxes, from which water currents could be determined. The module in turn, assesses 

surface elevations and fluxes. 

 

4.3 MIKE 21 Hydrodynamic Model Setup and Simulations 
 

Computations were performed on a nested grid set-up starting from a larger regional model and gradually 

reducing to smaller models while moving towards the area of interest. Objective of this nested approach is 

to use known tidal constituents to drive the HD model and to arrive at more accurate and finer grid 

resolutions towards the area of interest. The boundary conditions for the larger "Regional Model" were 

based on the tidal constituents from Point Pedro and Oluvil. A small and more refined model ("Local") was 

nested within this larger model (Figure 4.1). The simulations within a sub grid model are based on boundary 

conditions extracted from the immediately higher model. 
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Figure 4.1: Bathymetries – Regional and Local Models 
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4.3.1 Model Bathymetry 
 

Regional Model 

The setting up of the hydrodynamic models originated from this "Regional Model" which extends from 

Point Pedro in the North, up to Oluvil in the South (Figure 4.1). The model was set-up with the area of 360 

km × 140 km with water boundaries of 220 km from the North and 55 km from the South. The depth at off 

shore of the Regional Model bathymetry is around 1000 m. The regional bathymetry consisted three sub 

domains with maximum element sizes of 500,000,000 m2, 5,000,000 m2 and 50,000 m2. 

 

Local Model 

The smallest hydrodynamic model created in this study is the "Local Model" with four sub domains with 

maximum element sizes of 100,000 m2, 1,000 m2 and 100 m2. The extent of the local model is 10 km × 7 km 

(Figure 4.2). The boundaries of the local model were extracted from the "Regional model" as "transfer 

boundary conditions". The offshore limit of the local model is around 20 m depth. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.2: Local Bathymetry with Mesh 
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4.3.2 Boundary conditions 

Types of boundary conditions (e.g. tide, wave radiation and wind) which were applied in hydrodynamic 

modeling are described in this section. 

 
a) Tidal Boundary Conditions 

Accurate definition of the open sea tidal constituents at model boundaries is essential for the simulation of 

tidal propagation pattern in the area of interest. The constituents adopted in the present study were extracted 

from a previous performed tidal hydrodynamic study in which the already established open sea tidal 

constituents were further refined. The established tidal constituents for the Western and Eastern boundaries 

of the Regional Model are listed in Table 

4.1. Corresponding tidal variations are given in Figures 4.3. 

 

Table 4.1: Derived Tidal Constituents for the Western and Eastern Boundaries 
 

 
Regional Model 

Boundaries 

Derived Amplitudes of Tidal 

Constituents (m) 

Derived Phase of Tidal 

Constituents (deg.) 

M2 S2 K1 O1 M2 S2 K1 O1 

Point Pedro 0.21 0.09 0.05 0.01 242 270 328 003 

Trincomalee 0.18 0.06 0.07 0.02 238 268 332 304 

Oluvil 0.079 0.032 0.058 0.013 234 261.5 332.5 296 
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Figure 4.3: Derived Tide at Point Pedro and Oluvil 

 
b) Wind Boundary Conditions 

Application of tidal boundary for hydrodynamic model was carried out by covering spring and neap tide 

conditions where high and low currents can be expected respectively. Spatial wind boundary conditions 

under "average" and "high" wind conditions for each monsoon are presented in Table 4.2. 
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Table 4.2: Spatial Wind Boundary Conditions for HD Model 
 

 

Season 

 

Condition 
Wind 

Wind Speed (m/s) Direction (°N) 

 
SW 

Average (50%) 4.3 230 

High (2%) 5.1 230 

 
IM1 

Average (50%) 3.0 305 

High (2%) 3.3 360 

 
NE 

Average (50%) 4.1 40 

High (2%) 4.5 30 

 
IM2 

Average (50%) 2.4 120 

High (2%) 2.5 90 

 
 

c) Wave Conditions 

MIKE 21FM SW model was used to get the wave included currents, which is the second order stresses 

(called wave radiation stresses) due to the breaking of short period waves. Seasonal wave conditions 

(Extreme and Average) at the local offshore boundary are presented in below Table 4.3. However, similar 

wave conditions were omitted while selecting the model scenarios to avoid the repetition and combination 

of wave boundary conditions and hydrodynamic conditions will be presented in Section 4.3.4 under the 

Model Simulations. 

 

Table 4.3: Wave Boundary Conditions for HD Model 
 

 
Season 

 
Condition 

Wave Parameters 

Hs (m) Tp (s) MWD (˚N) 

 
SW 

Average (50%) 0.25 4.1 120 

Extreme (2%) 0.45 5.4 113 

 
IM1 

Average (50%) 0.50 7.6 091 

Extreme (2%) 2.30 8.7 053 

 
NE 

Average (50%) 1.10 5.8 059 

Extreme (2%) 2.70 9.1 042 

 
IM2 

Average (50%) 0.25 5.3 104 

Extreme (2%) 1.05 6.0 80 
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d) Boundary Conditions Used for Different Model Setups 

Time series of water levels predicted from derived tidal constituents (Figure 5.4) were used as Northern 

and Southern Boundaries. Eastern boundary was taken as no flow boundary. It should be noted that even 

along a model boundary tidal constituent phase do vary. As representation of such a variation is not possible 

from the available data, the tidal boundary conditions established for the “Regional Model” were made to 

be representative of average tidal variations at the boundaries. All three boundaries (Eastern, Northern and 

Southern) for the Local Model were extracted from the Regional Model as transfer boundaries. 

Only the water level variations were included at the open boundaries for the Regional Model. Local model 

was run with wind forcing and radiation stresses together with the transfer boundaries extracted from the 

Regional model. East boundary of the Local model was specified as a land boundary whereas South and 

North boundaries were specified as level boundaries. 

Selected constant wind was applied during the model runs and the selection was made based on the available 

wind measurements at Trincomalee. In all occasions wind was assumed to be constant in space and applied 

to entire model area. 

The extracted waves at 20 m from wave climate models were used as the boundary conditions to generate 

the wave radiation stresses in local model. 

4.3.3 Hydrodynamic Model Calibration and Verification 

Available tidal constituents have been used to derive the surface elevation at Trincomalee and compared 

with the simulated surface elevation at the same location from the Regional Model. 

 

Model Calibration 

The model calibration has been done until the derived and simulated surface elevations are in good 

agreement. Figure 4.4 gives the comparison of derived (using Tidal constituents) and model simulated 

surface elevations for Trincomalee 
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Figure 4.4: Modelled and Predicted Tide at Trincomalee 

 
4.3.4 Model Simulation 

All simulations are performed for the forcing of tide and wind conditions. Regional model and local models 

were simulated for a period of 1 month to cover both spring and neap periods for identified "average" and 

"high" wave conditions of each season. HD model scenarios (No. 1a, 2a, 3a, 4a and 5a) defined based on 

the wave conditions used in "Local model" are presented in Table 4.3. These wave conditions are 

corresponded to the wave data extracted at 20 m depth from SW model simulation results (see Section 3.4). 
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Table 4.4: Simulation Scenarios for MIKE 21 HD Simulations 
 

 
Scenario 

No. 

 
 

Season 

 
 

Condition 

Wave parameters Wind 

 
Hs (m) 

 
Tp (s) 

MWD 

(˚N) 

Wind Speed 

(m/s) 

Direction 

(˚N) 

1a 
SW Average (50%) 

0.25 4.1 120 4.3 230 
IM2 Average (50%) 

2a SW Extreme (2%) 0.45 5.4 113 5.1 230 

3a IM1 Average (50%) 0.50 7.6 91 3.0 305 

4a 
NE Extreme (2%) 

2.70 9.1 42 4.5 30 
IM1 Extreme (2%) 

5a 
IM2 Extreme (2%) 

1.05 6.0 80 2.5 90 
NE Average (50%) 

 

Simulations were carried out for scenarios defined in Table 4.3 (Case 1a – 5a) for the existing condition 

(i.e without sea outfall) to observe the flow patterns in the study area. On the basis of identified current 

movements and patterns in the study area, sea outfall was designed accordingly. Same scenarios were 

repeated in Far-Field model (MIKE 21 TP) for "with sea outfall" condition to find out the effect of the current 

flow for the dispersion of the wastewater effluent. Model area for both "without sea outfall" (i.e. existing) 

and "with sea outfall" conditions are illustrated in Figure 3.3. 

Analysis results of HD simulation under different scenarios are presented in following section (Section 

4.3.5). 

4.3.5 HD Model Results and Analysis 

The current plots are presented for each scenarios to get a general and detailed understanding about the 

current pattern in and around the sea outfall area. To represent high and low tidal current impact, results 

are further selected from spring and neap tidal conditions separately and presented in Figures 4.4 to 4.8. 

Additionally, current plots will also be presented in Chapter 8 under the section of 8.2 MIKE 21 FM TR 

Model Results for the easy comparison of current pattern and the effluent dispersion. 
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Figure 4.5: Current Pattern for NE-Extreme Condition during High (Left) and Low (Right) Tide 

 

 
Figure 4.6: Current Pattern for NE-Average/IM-Extreme Condition during High (Left) and Low (Right) Tide 
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Figure 4.7: Current Pattern for SW-Extreme Condition during High (Left) and Low (Right) Tide 

 

Figure 4.8: Current Pattern for SW-Average/IM2-Average Condition during High (Left) and Low (Right) Tide 
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Figure 4.9: Current Pattern for IM1-Average Condition during High (Left) and Low (Right) Tide 
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As per the Figures 4.4 high currents are forming at the sea outfall location during the NE monsoon towards 

the South. Further, lower magnitude currents are existing during SW monsoon which is forming towards 

the North across the sea outfall (Figure 4.7). Therefore, it clearly indicates the direct correlation between 

dominant wave directions and the current direction at the sea outfall location. 

However, detailed analysis of simulated data was carried out for further understanding of current speed and 

directions quantitatively. Accordingly, representative 4 locations were selected at different depths along 

the outfall pipe route (Figure 4.9). Summary of the characteristics of extracted current speed data is 

presented in Table 4.5. 

 

 

Figure 4.10: Current Data Extraction Points Table 

4.5: Current Speeds at Different Depths along the Sea Outfall 

 

Location (Depth in m) 

Current Speed (m/s) 

5.5 10.2 11.5 12.4 10.8 

Minimum 0.010 0.010 0.010 0.010 0.01 

Average 0.092 0.044 0.038 0.037 0.04 

Maximum 0.504 0.193 0.134 0.118 0.19 
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Based on the required distance from the shore as well as preliminary estimation of the initial dilution, 

discharge depth was selected as 10.2 m. Hence, detail analysis has been done for the existing currents at 

the discharge location during the different seasons. Analyzed current data (Table 4.6) has been used as the 

inputs for the near-field model (CORMIX). 

 

Table 4.6: Current Speeds at the Sea Outfall Location 
 

 
Scenario 

No. 

 
 

Season 

 
 

Condition 

Wave parameters Wind Current Speed(m/s) 

Hs 

(m) 

Tp 

(s) 

MWD 

(˚N) 

Wind 

Speed 

(m/s) 

Dir. 

(˚N) 

 
Min. 

 
Avg. 

 
Max. 

 

1a 
SW Avg (50%)  

0.25 
 

4.1 
 

120 
 

4.3 
 

230 
 

0.01 
 

0.02 
 

0.03 
IM2 Avg (50%) 

2a SW Ext (2%) 0.45 5.4 113 5.1 230 0.01 0.03 0.03 

3a IM1 Avg (50%) 0.50 7.6 91 3.0 305 0.01 0.01 0.03 

 

4a 
NE Ext (2%)  

2.70 
 

9.1 
 

42 
 

4.5 
 

30 
 

0.01 
 

0.18 
 

0.19 
IM1 Ext (2%) 

 

5a 
IM2 Ext (2%)   

6.0 
 

80 
 

2.5 
 

90 
 

0.01 
 

0.04 
 

0.05 
NE Avg (50%) 

1.05 

 
Furthermore, currents rose plots for NE and SW monsoon are given in the Figure 4.10. It can be observed 

that currents are moving towards the Southeast direction with higher magnitude during the NE monsoon 

period at the discharge location. In contrast, current are propagating towards the Northwest direction during 

the SW monsoon and they have comparatively low magnitudes. It needs to be noted that current rose plot 

indicates current direction from the considered point while wave rose plots are showing the wave direction 

towards the considered point. 

 

Figure 4.11: Current Rose Plot for Discharge Location during NE and SW Monsoons 

 
 
 
 
 
 
 
 
 
 

 
NE- Extreme SW- 

Extreme 
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5 SELECTION OF THE SEA OUTFALL LOCATION 
 

The selection of sewage sea outfall location depends on the following considerations. 

 Outfall location to be outside the surf zone to avoid the coastline to be exposed to diluted 

sewage due to littoral current 

 Sufficient outfall depth for adequate initial dilution 

 Possible short outlet pipe for economic reasons 

 
5.1 Distance from the Shore 

 

Even though the effluent is treated to comply with acceptable environmental norms, the discharge of effluent 

at very close proximity to coastline is a sensitive issue in the context of environmental conservation. On 

such circumstances, it is extremely essential to ensure that effluent constituent matter is diluted to acceptable 

levels within the receiving water in the immediate vicinity of the discharge point. Furthermore, as longshore 

currents are confined within the shallow water area adjacent to the beach it transports the discharged 

effluent over long distances if the discharge point is located within the surf zone. Therefore, outfall location 

to be outside the surf zone to avoid the coastline to be exposed to diluted sewage due to littoral current. 

Additionally, omitting of the surf zone helps to have a better function of sea outfall as there is a strong 

possibility for the outlet being subjected to blockage due to sediment accumulation caused by intense 

sediment movement in this surf zone. Hence, the calculation of the breaking depth was performed to 

identify the offshore limit of the surf zone. As the wave breaking has occurred around 3.0 m depth, discharge 

location is set to be beyond that depth which is about 50 m from the shore. 

5.2 Appropriate Depth 
 

Selection of the appropriate depth of sea outfall is the most important factor as it could directly affect the 

initial dilution of the effluent constituent matter. Therefore, initial dilution has been calculated for different 

depths to find out the suitable depth and the following constituents are considered as critical parameters 

while checking the initial dilution. 

 Biochemical Oxygen Demand (BOD5) 

 Chemical Oxygen Demand (COD) 

 Total Suspended Solids (TSS) 

 Faecal Coliform (FC) 

 
Assessment of the Initial dilution of effluent constituents 

 

The calculation formulae applicable if effluent constituents are considered as a conservative matter for 

initial dilution calculations are presented below. Considering the short time taken for the effluent plume to 

rise to the water surface in shallow water depths these formulae are assumed to be valid for the relevant 

water quality constituents considered. 
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Single Port Discharge 
 

For a single pipe discharging under stagnant ambient conditions, the average plume 

concentration (Sa) at the water surface is given by, 

Sa  0.089g
' 1/3

Q
2/3

H
5/3 

 1


g'  g / 


in which Q is the average effluent discharge rate, H is the water depth and 

 

Source: Ref 1 
 

Multi-Port Diffuser 
 

Different formulae are used for stagnant ambient, current parallel to the outfall (shore perpendicular) and 

current perpendicular to the outfall (shore parallel) as detailed in this section. The dilutions in these cases 

are expressed in terms of q, which is the discharge per unit length of the diffuser. 

(a) Stagnant Ambient 
 

The average dilution in the effluent field at the water surface Sa is given by, 
 

 
Sa 

0.54g'
1/3

H 
 

 

q2/3 
 2



(b) Current Parallel to the Outfall 
 

The average dilution in the effluent field at the water surface Saw is given by, 

 
0.38g'1/3 H 

   Saw 
3 

q2/3 

 

It is seen that this dilution is independent of the current magnitude. However, the width of the effluent 

plume is dependent on the magnitude of the current and is given by, 

b  1.2(g' q)1/3 (L/U)  4

in which, L is the length of the diffuser and U is the current speed. 

 

Source: Ref 1 

 

(c) Current Perpendicular to the Outfall 
 

In this case, the average dilution in the effluent field at the water surface (Sa) under stagnant conditions 

given by Equation (1) is modified to take into account blocking effect of the already discharged effluent 

field above the outfall as follows: 

 
Saw 

 
Sa 

1  QSa 

 

/UbH 
 5
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The width (b) of the sewage plume as it reaches the water surface is taken as approximately equal to the 

length of the multi-port diffuser (L). 

Source: Ref 1 
 

The concentration of any constituent (C) may be determined using the computed dilution (S), if the 

background concentration of that constituent in the ambient sea (Cs) and the discharge concentration (Cd) 

are known, from the following equation. 

 

S  
Cd   Cs 

C  Cs 

 6



As the effluent discharge is high and hence it could not meet the required dilution, the single port (pipe) 

discharging has not been considered in this project. 

 
Calculation of the initial dilution for each effluent constituents has been performed for different depths and 

the diffuser length to select the layout of the sea outfall. The orientation of both the main pipe and the 

diffuser are taken as perpendicular to the shore. As the longshore current in the study area is towards the 

South in general, the proposed Layout is representing the condition of current perpendicular to the outfall. 

Further, the initial dilution was performed considering following current conditions which have been 

obtained from the hydrodynamic modelling. 

 Stagnant Condition (No Current) 

 Weak Current Condition (0.01 m/s) 

 Average Current Condition (0.05 m/s) 

 High Current Condition (0.20 m/s) 

 
The results indicates that the initial dilution for current perpendicular to the outfall is Saw =38 at weak current 

while it is Saw =162 for high currents. Further, concentrations of all the effluent constituents are within the 

acceptable limits given the CEA guideline for the coastal waters. Therefore, following details are used to 

perform the conceptual design for the short sea outfall. 

 Pipe type ~ PE100, SDR22 

 Main pipe diameter ~ 0.6 m 

 Diffuser port diameter ~ 0.125 m 

 Number of Ports ~ 15 

 Discharge Depth~ 9 m 

 Length of the pipe ~ 300 m 

 Length of the diffuser section ~ 90 m 
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6 CONCEPTUAL DESIGN OF SEWAGE SEA OUTFALL 
 

The design of sewage sea outfall is based on hydrodynamic, environmental and economic considerations 

and consists of the following components. 

 Junction Box/Beach chamber 

 Outlet pipe 

 Diffuser 

 
The selection of sewage sea outfall dimensions depends on the following considerations. 

 Prevention of sedimentation within the pipe 

 Ability to flush out the seawater 

 Keeping the friction loss within reasonable limits 

 Prevention of clogging 

 High discharge velocity 

 Acceptable pressure loss 

 
6.1 Estimation of the Dimensions for the Outfall 

 

The polyethylene-100 (PE-100) pipe with the pressure class PN6 has been selected as the material for the 

sea outfall. The selection of the pipe diameter is mainly depend on the minimum required velocity (0.7 m/s) 

through the pipe to prevent the clogging or the sedimentation inside the pipe and the value of the 

Densimetric Froude Number (>1) to prevent the sea water intrusion to the pipe. Hence, outer diameter for 

the main pipe is selected as 0.6 m as per the below calculations. 

6.1.1 The Main Outlet Pipe 
 

Data 

Peak discharge, Q , m3/day 15000 

Peak discharge, m3/s 0.174 

Sea Water density, ρsea, Kg/m3
 1025 

Effluent water density, ρef, Kg/m3
 1000 

Gravitational acceleration, g , m/s2 9.81 

Pipe properties (Annex C) 
 

PE100 

PN 6 

SDR class 22 
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Diameter Selection 

Minimum velocity though the pipe =0.7 m/s (Wilkinson and Wareham,1996) 

Area( A) =Q/V =0.25 m2 

Diameter (D) =0.56 m 
 

 
=560 mm 

 

Assume pipe Diameter =600 mm 
 

Thickness of the pipe =27.3 mm 
 

Internal Diameter =545 mm 
 

 

To stop the sea water intrusion to the diffuser 

Densimetric Froude number (Wilkinson, 1988) 

v / Dg  / 0   1 

v / Dg / 0  = 2.032 >1 

D  16Q2 / 2 g /   5 
1 

 

0 16Q 2 / 
2 
g /   5 = 1.143>D=0.545 

1 
 

0 

Therefore, PE100 pipe with 600 mm outer diameter is selected 

 

 

6.1.2 The Diffuser Section 

The Design Consideration for multi-port diffuser is mentioned below. 

 A minimum port diameter of 100 mm is often used by designers in order to prevent clogging, to 

reduce consequences of bio-fouling and facilitate maintenance. 

 It is preferable to set ports horizontal for a higher surface dilution. It is common practice in sea 

outfall design to have ports that discharge perpendicular to diffuser axis. 

 The flow should be fairly evenly distributed among ports. The outfall pipe diameter may be varied 

within the diffuser section in order to accomplish equal flow distribution among ports. The total 

port area downstream of any section should be less than the pipe area of that section. The best 

area ratio (total port area/pipe area) for good flow distribution among ports is usually obtained 

at a value between 1/3 and 2/3. 

 The port spacing should not be too close so that rising plumes from them will interact with each 

other before reaching the water surface. Additionally, they should not be too far so that they will 

function as isolated point sources thus resulting in greatly reduced dilutions compared to those 

computed considering the entire diffuser section as a continuous line 
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source. As a rule of thumb port minimum spacing equal to one-third water depth has been used but 

should not be considered as a precise guideline. 

The head loss calculation was performed parallel with initial dilution to optimize the beach chamber height 

and number of diffuser ports. 

The geometry of the diffuser section has been established based on results of hydraulic calculations and 

following the guidelines given above. The diameter of the outfall pipe is 0.6 m. In diffuser section, ports 

are placed at a uniform spacing of 6.43 m. The total number of ports are 15, resulting in a total diffuser 

section length of 90 m (Table 6.1). 

 

Table 6.1: Summary of the Diffuser Port Selection 
 

Pipe Diameter(outer) 0.6 m 

Port Diameter(outer) 125 mm 

Port Spacing 6.43 m 

No. of Ports at downstream 15 

Area Ratio 0.65 

 
 

6.2 Required Head Calculation 
 

The Pressure Drop (∆h) in pipeline 

∆h = f*(L/D)*(V2/2g) + ∑ k*(V2/2g) + (∆р/рo)*y 

f = coefficient of friction 

L = length of pipe (m) 

D = internal diameter (m) v

 = velocity in pipe (m/s) 

g = acceleration of gravity (= 9.81 m/s2) 

Σk = sum of coefficients for singular head losses 

Δρ = density difference between water inside the pipe and water in recipient (kg/m3) 

ρo = density of water inside the pipe (kg/m3) y

 = water depth at outlet point in recipient 

Data 

Internal Diameter of PE Pipe 0.545 m 

Flow 0.174 m3/s 

Pipe Length (From Beach chamber to Diffuser Section) 300 m 

Pipe Length (Diffuser Section) 90 m 

Internal Diameter of Diffuser Port 0.114 m 
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Viscosity of Water (T=20 oC) 1x10-6 m2/s 

Density of Water 1000 kg/m3 

Density of Sea Water 1025 kg/m3 

Receiving Water Depth (At outlet)-Option 1D 9 m 

Design Tide for Port/Harbour, TD + 0.8 m MSL 

Elevation at the Beach chamber outlet Not known 

Absolute Roughness (ks) of HDPE Pipe 0.0015 mm 

Singular Head loss K factor 

Inlet and Outlet 0.5 and 1.0 

Elbow 1.1*( Ѳ/90̊)2 

Smooth Bend 0.2 Sin Ѳ 

Calculation of Coefficient of Friction 

Reynolds Number (Re) 

Re = VD/ v 

V = velocity 

D = internal diameter (m) 

ν = viscosity of water (m2/s) 

Velocity Through the Main Pipe = 4Q/πD2 0.743 m/s 

Reynolds Number-Main Pipe (Re) 4.05E+05 

 

Velocity Through the Diffuser Port = 4Q/πD2 1.142 m/s 

Reynolds Number- Diffuser Port (Re) 1.30E+05 

1   
 2.log

   1    ks  
   

2.51 
   

f 3.71  D  Re.  f 

Coefficient of friction (f ) for PE pipe-Main 0.01371 

Coefficient of friction (f ) for PE pipe-Diffuser Port 0.01713 
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Head loss calculation for the pipe from the beach chamber to the discharge point 

Option 15000 m3/day 

Friction Head loss (Main pipe) 

∆hf = f*(L/D)*(V2/2g) 0.234 m 

Singular Head loss (Main pipe) 

∆hs =∑ k*(V2/2g) 0.084 m 

Density Head loss 

∆hp =( Δρ / ρo)*y 0.225 m 

Total Head Loss in Diffuser Port; ∆hpo 

∆hpo 0.261 m 

Total head loss, 

∆h=(∆hf +∆hs+∆hp+∆hpo)+TD 

0.804 m + 0.8 m = 1.604 m 

Head at the Beach Chamber 
v 2 P 

H    h      B      B B

 B 2.g ρ .g 
w 

Considering safety margin of 1 m 

Total head required at the beach chamber 2.60 m 

 

As the elevation of the proposed beach chamber is not known, the total head required for 15,000 m3/s 

discharge is 2.60 m. Hence, other two options (10,000 m3/s and 5,000 m3/s) are able to fulfil the hydraulic 

design criterion with 2.6 m head at the beach chamber. 

 

6.3 Details of Sea Outfall 
 

The proposed outfall is to be designed for the average Wastewater Flow of 15,000 m3/day. The predefined 

details of the short sea outfall system as follows. However, these details are varied at the conceptual design 

stage using numerical modelling results and finalized in detailed design stage. Usage of a beach chamber 

will be considered at the detail design stage in order to have cost effective and well-functioning sea outfall 

system. 

 Pipe type ~ PE100, SDR22 

 Main pipe diameter ~ 0.6 m 

 Diffuser port diameter ~ 0.125 m 

 Number of Ports ~ 15 

 Port Spacing ~ 6.43 m 

 Port height ~ 1.50 m 

 Discharge Depth~ 9 m (Could be changed due to numerical modelling results) 

 Length of the pipe ~ 300 m (Could be changed due to seabed depth details) 

 Length of the diffuser section ~ 90 m 
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6.4 Determination of the Required Weighting for Sinking 
 

As the PE material has less specific gravity than surrounding water, the pipe floats due to buoyancy if it is 

not loaded by concrete weights. Therefore, required concrete weight was calculated by using following 

formula and obtained dimensions for different pipe diameters are shown in Annex C. 

 2  DR 1.06 ρp  2.12 
2

 ρc 


FB    0.00545D 
0 
ρw  


4.24 (DR)2 

 1
ρw 


DR 

(1 R) 
ρw 

1




FB  buoyant force,lbs/feet of pipe DR  22 

D0  external diameter of pipe, in R  100 % 

DR  pipe dimension ratio, dimensionless ρw  1025 kg/m3 

R  fraction of inner pipe volume occupiedby air 

ρw  density of the water outside the PE pipe, lbs/cu.ft 

ρp  density of the pipe material, lbs/cu.ft 

ρc  density of pipe contents, lbs/cu.ft 

ρp  961kg/m3 

ρc  1000 kg/m3 

 

 

Concrete ballasts of 280 kg need to be placed at 10 m spacing along the proposed pipe to anchor the pipe at 

the sea bottom. Refer the Drawing No.2 and No.3 in Annex B for the details. Other than that, the sea 

outfall pipe needs to be covered by 2 m protection layer and diffuser port could be protected as shown in 

Drawing No.2 and No.3 in Annex B. 

 
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3 

7 NEAR FIELD MODELLING 
 

The hydrodynamics of an effluent discharging into a receiving water body can be conceptualized as a mixing 

process occurring in two separate regions. In the first region, the initial jet, jet trajectory and mixing 

influence by characteristics of momentum flux, buoyancy flux, and outfall geometry. This region will be 

referred to as ‘Near- Field’. 

As the turbulent plume travels further away from the source, the source characteristics become less 

important. Conditions existing in the ambient environment will control the trajectory and dilution of the 

turbulent plume through buoyant spreading motions and passive diffusion due to ambient turbulence. This 

region is referred to as ‘Far- Field’. It needs to be considered that the division of near and far-field mixing 

is purely based on hydrodynamics ground. 

Under the present study, CORMIX model was applied to study near field mixing while MIKE 21 FM 

Transport module was applied to assess far-field mixing and to detail study of the movement and circulation 

pattern of BOD5, COD, TSS and Faecal Coliforms. Numerical model runs were 

3 

performed for the given discharges 15000, 10000 and 5000 m /day (0.174, 0.116, 0.058 m /s) for 

both average and extreme hydrodynamic conditions, and for all four seasons. Further, it was assumed that 

the effluent will be treated up to the CEA standards for short sea outfall so that the concentrations of BOD5, 

COD, TSS and Faecal Coliform, are 75 mg/l, 250 mg/l, 50 mg/l and 15000 MPN/l respectively. Since there 

was no information on the ambient water quality, the concentrations of the constituent will be assumed as 

zero. The above information was received from the client and the National Water Supply & Drainage Board 

(NWSDB). 

 

7.1 CORMIX Modelling System 
 

CORMIX is a comprehensive software system for the analysis, prediction, and design of outfall mixing 

zones resulting from discharge of aqueous pollutants into diverse water bodies. CORMIX has been 

developed under several cooperative funding agreements between U.S. EPA, U.S. Bureau of Reclamation, 

Cornell University, Oregon Graduate Institute, University of Karlsruhe, Portland State University, and 

MixZon Inc, during the period of 1985-2007. It is a modular, object oriented, software system with 

integrated CAD tools for outfall design and management. In addition to the comprehensive peer review 

through refereed scientific publication by its developers, CORMIX has an extensive track record of over 

18 years of independent successful application by academics, regulators, and consultants. The highly user 

interactive CORMIX CAD system is implemented on the Windows platform and consists of four 

hydrodynamic models. These are CORMIX 1 for single port discharges, CORMIX2 for multiport diffuser 

discharges, CORMIX3 for buoyant surface discharges, and DHYDRO for the analysis of brine and 

sediment discharges in unbounded coastal environments (CORMIX User Manual – 2017). At the heart of 

CORMIX is a flow classification system contained in the classification rule base. It provides a rigorous and 

robust expert knowledge base that carefully distinguishes among the many 
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hydrodynamic flow patterns that a discharge may exhibit. There are about 160 distinguished generic flow 

configurations. 

The major emphasis of the system is predicting geometry and dilution characteristics of the initial mixing 

zone, it also applicable for predicting the behaviour of the discharge plume at larger distance. 

 

7.2 Modelling Simulations 
 

For the estimated average and extreme wave, wind conditions and for all the four seasons, the CORMIX 

model runs were performed, in order to study the near-field mixing in detail. In the present study, the 

diffusers were modelled as a multiport diffuser, as a linear structure consisting of many closely spaced ports 

which inject a series of turbulent jets at high velocity into the ambient water body. Further it is assumed that 

the diffusers point to one direction (pointing to South), oriented normal to the diffuser line, and horizontal. 

See Figure 7.1 for the details of ports used in CORMIX model. 

Figure 7.1: CORMIX model – Diffuser Ports (UA(m/s) shows the current direction) : (a) 

Plan View, (b) 3D View 

Input data groups consist of project descriptions, effluent properties, ambient conditions, discharge 

conditions, mixing zone definitions, and output control. The discharge conditions relate to the geometric and 

flux characteristics of the submerged outfall installation. For multiport diffuser installations the 

arrangement of the individual ports along the diffuser line, the orientation of the diffuser line, port diameter, 

its elevation above bottom and the construction details represent geometric features. The flux characteristics 

are defined by the effluent discharge flow 
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rate, by its momentum flux and by its buoyancy flux. The buoyancy flux represents the effect of the relative 

density difference between the effluent discharge and ambient conditions in combination with gravitational 

acceleration. Buoyancy flux is a measure of the tendency for the effluent flow to rise or fall. Effluent 

discharge flow rate or discharge velocity, discharge density or discharge temperature, discharge 

concentration input data is needed. CORMIX analysis is usually carried out under the assumption of steady 

state ambient conditions. Even though the actual water environment is never in a true steady state, this 

assumption is usually adequate since mixing processes are quite rapid relative to the time scale of 

hydrodynamic variations. Since interaction of the effluent plume with shore is unlikely, unbound condition 

is considered in the present study. As stated in CORMIX manual (2017), in the present study Darcy friction 

factor, f, is set to 0.02 

In the present study, BOD5, COD, TSS and Faecal Coliform, were considered as conservative. For the 

CORMIX model simulations, the current data was obtained based on MIKE 21 FM HD model run results. 

Based on the MIKE 21 FM HD local model run, the current data was extracted at the diffuser location. 

Based on the extracted data minimum, average and maximum current condition were estimated and used 

in CORMIX model. Initially, CORMIX model was run for extracted current velocity data, and assuming 

the current direction to be parallel to the beach, perpendicular to the beach, and current direction estimated 

based on extracted data, for monsoon conditions. Based on CORMIX model results, it was realized that 

critical condition is when the current direction is parallel to the beach, hence all the model runs were carried 

out for a current which is parallel to the beach. Further, the proposed diffusers are located at average 

depth of 

10.8 m so that the effluent is discharged at 9.0 m depth, and also the diffuser is located in a straight beach, 

hence the dominant current direction could be parallel to the beach. See Table 

7.1 for a summary of test conditions. Since the lower current speed (<0.03 m/s) produce the unrealistic 

results such conditions were assumed as stagnant (no current) condition for CORMIX simulations. 

Therefore, out of all five monsoonal conditions (SW-Avg, High; IM1-Avg; NE-High; IM2-High) only NE 

and IM2 conditions were simulated considering the Min, Avg and Max current speeds. 
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Table 7.1: Summary of CORMIX Model Inputs 
 

CORMIX Parameters Units 
SW IM-1 NE IM-2 

Avg High Avg High Avg High Avg High 

A Effluent Parameters 

A.1 Type  Conservative 

A.2 BOD5 Concentration mg/l 75 75 75 75 

A.3 COD Concentration mg/l 250 250 250 250 

A.4 TSS Concentration mg/l 50 50 50 50 

A.5 
Faecal Coliform 

Concentration 
MPN/l 1500 1500 1500 1500 

A.6 Flow Rate m3/s 0.174/0.116/0.058 

A.7 Density kg/m3
 1000.0 1000.0 1000.0 1000.0 

A.8 Temperature ⁰ C 29 29 29 29 

B Ambient Flow Field 

B.1 Average Depth m 10.8 

B.2 Depth at discharge m 9.0 

B.3 Wind Speed m/s 4.3 5.1 3.0  

 

N/S 

 

 

N/S 

4.5  

 

N/S 

2.5 

 
 

B.4 

 
Current Velocity 

Steady 

Min (m/s) 0.01* 0.01* 0.01* 0.01 0.01 

Avg (m/s) 0.02* 0.03* 0.01* 0.18 0.04 

Max (m/s) 0.03* 0.03* 0.03* 0.19 0.05 

B.5 Darcy  0.02 

B.6 
Ambient Density 
Uniform 

kg/m3
 1025 

C Discharge Multiport 

C.1 
Nearest bank is on 

the 

 
Right 

C.2 Diffuser Length m 90 

C.3 
Distance to the 1st 

diffuser 
m 306 

C.4 
Distance to the last 

diffuser 
m 390 

C.5 Port height m 1.5 

C.6 Port Diameter m 0.125 

C.7 Contraction ratio  1 

C.8 
Total NO of 

openings 

 
15/10/05 

C.9 
Alignment angle - 

GAMMA 
degree 90 90 90 90 90 90 90 90 

C.10 
Unidirectional 
Configuration 

  

 Vertical - THETA degree 0 

 Horizontal - SIGMA degree 0 0 0 0 0 0 0 0 

 Relative orientation - 

BETA 
degree 90 

 Nozzel direction  Same Direction 

Note: N/S-Not Simulated; *-Simulated for Stagnant Condition 
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7.3 CORMIX Model Results 
 

Figures 7.2 to 7.4 for provide the BOD5 mixing in near field for 15000 m3/s effluent discharge, for stagnant, 

NE average (IM2 Extreme) and NE extreme wave/wind conditions for maximum current condition. In the 

figures, the 3D view, plan view, and side view are shown. In addition, the location of end of near field is 

shown. The Near Field Region (NFR), is the zone of strong initial mixing, corresponding to the ‘near – 

field’ processes. Table 7.2 gives a summary of CORMIX model results. 

As the Figures 7.2 to 7.4 show, the effluent flow from a submerged discharge port provides a velocity 

discontinuity between the discharged fluid and the ambient fluid causing an intense shearing action. The 

shearing flow breaks down rapidly into a turbulent motion. The width of the zone of high turbulence 

intensity increases in the direction of the flow by incorporating more from the outside, less turbulent fluid 

into this zone. For a diffuser in linear stratified sea water the buoyant jets will rise through the stratified 

environment until they reach an equilibrium level. This is often below the surface of the ocean and in this 

case the final diluted sewerage cloud remains submerged. During the plume rise the buoyant force is provided 

by the density difference between the rising effluent and the density of the surrounding fluid at the level of 

effluent. At equilibrium this density difference disappears and the further rise of the plume depends on the 

momentum flux at this level. When the rising effluent does not reach an equilibrium level it rises to the 

ocean surface with some density deficit remaining. At the ocean surface the density difference between the 

ocean and the air is large, compared to the density difference in the plume and the small elevation change 

at the surface provides sufficient pressure gradient to redirect the flow horizontally (Wood I.R, Bell. R.G 

and Wilkinson D. L. (1993). 

As per the CORMIX model results, it can be seen that for most of the cases, individual jet appears, which is 

the desirable condition. As explained in Wood I.R, Bell. R.G and Wilkinson D. L. (1993), a decrease in the 

rate of average dilution starts when the jets merge. Hence having individual jets is desirable for 

effective/efficient BOD5, COD, TSS and FC dispersion. The results indicate the higher concentration for 

stagnant condition at the NFR compared to other conditions. Further, it gives the minimum distance of 1.0 

m to the NFR from the diffuser section. Since the ambient current is not considered, only the density 

difference between effluent and the receiving water supports the dilution in the stagnant condition. 

Therefore, this can be considered as worst case scenario for near-field dispersion. 

Based on CORMIX model runs, it can be seen that, for all the cases, BOD5, COD, TSS and FC levels do 

not violate the CEA guide line - National Environmental Act No 47 of 1980 conditions, 

i.e. for short sea outfalls for 15000 m3/s effluent discharge. 1a. 

Tolerance limit value for BOD5 at diffuser = 15 mg/l 

1b. Minimum dilution factor of 1:5 at a distance 2.5 m from the diffuser for BOD5 2a. 

Tolerance limit value for COD at diffuser = 50 mg/l 
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2b. Minimum dilution factor of 1:5 at a distance 2.5 m from the diffuser for COD 3a. 

Tolerance limit value for TSS at diffuser = 30 mg/l 

3b. Minimum dilution factor of 1:1.7 at a distance 1.5 m from the diffuser for TSS 1a. 

Tolerance limit value for Faecal Coliform (FC) at diffuser = 1500 MPN/l 

1b. Minimum dilution factor of 1:10 at a distance 3.0 m from the diffuser for FC 

The concentration values of BOD5, COD, TSS and FC extracted from CORMIX model at end of near filed 

was used in MIKE 21 FM Transport model as the source value, in far field mixing study. 
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Table 7.2: Summary of CORMIX Model Results for 15000 m3/s 
 

 

Parameter 

 SW 

Avg 

SW 

Ext 

IM-1 

Avg 

NE 

Ext 

IM-2 

Ext 
Annual 

Current 

Condition 
Min Avg Max Min Avg Max Min Avg Max Min Avg Max Min Avg Max Stag. Avg Max 

Current 

Speed m/s 

 
0.010 0.021 0.027 0.005 0.030 0.035 0.007 0.013 0.027 0.010 0.177 0.193 0.010 0.042 0.048 0.010 0.044 0.193 

BOD5 

concentration 

at NFR edge 

(MPN) mg/ l 

 
c 

 
2.03 

 
2.03 

 
0.08 

 
2.03 

 
0.95 

 
2.03 

 
0.95 

 
0.08 

COD 

concentration 

at NFR edge 

(MPN) mg/ l 

 
c 

 
6.76 

 
6.76 

 
0.28 

 
6.76 

 
3.17 

 
6.76 

 
3.17 

 
0.28 

TSS 

concentration 

at NFR edge 

(MPN) mg/ l 

 
c 

 
1.35 

 
1.35 

 
0.06 

 
1.35 

 
0.63 

 
1.35 

 
0.63 

 
0.06 

FC 

concentration 

at NFR edge 

(MPN) /ml 

 
c 

 
403 

 
403 

 
16 

 
403 

 
186 

 
403 

 
186 

 
16 

Dilution at 

edge of NFR 
s 37 37 888 37 79 37 79 888 

NFR 

Location 

(centreline 

coordinates) 

(m) 

 
 

x 

 
 

3.56 

 
 

3.56 

 
 

45 

 
 

3.56 

 
 

8.25 

 
 

3.56 

 
 

8.25 

 
 

45 

Cumulative 

Travel Time 
(s) 

 

t 
 

18 
 

18 
 

235 
 

18 
 

66 
 

18 
 

66 
 

235 
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Figure 7.2: BOD5 Concentrations for Stagnant Condition: 3D View (Left), Plan View (Middle) and Side View (Right) 
 
 

    

 

 

 
Figure 7.3: BOD5 Concentrations for IM2-Extreme Condition: 3D View (Left), Plan View (Middle) and Side View (Right) 
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Figure 7.4: BOD5 Concentrations for NE-Extreme Condition: 3D View (Left), Plan View (Middle) and Side View (Right) 
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8 FAR FIELD MODELLING 
 

Far field is defined as the region of the receiving water where buoyant spreading motions and passive 

diffusion control the trajectory and dilution of the effluent discharge plume. In far field, mixing mechanisms 

are dominated by the ambient receiving water conditions, particularly ambient current velocity and density 

differences between the mixed flow and the ambient receiving water. Far field mixing processes are 

characterized by the longitudinal advection of the mixed effluent by the ambient current velocity. They can 

be effective transport mechanisms that can quickly spread a mixed effluent laterally over large distances in 

the transverse direction, particularly in cases of strong ambient stratification. The existing turbulence in the 

ambient environment becomes the dominating mixing mechanism at sufficiently large distance from the 

discharge point. In general, the passively diffusing flow grows in width and thickness until it interacts with 

the channel bottom and/or banks. In the present study, MIKE 21 Flow Model Hydrodynamics module 

(MIKE 21 FM HD) coupled with MIKE 21 Flow Model Transport module (MIKE 21 FM TR) was used 

for detail study of BOD5, COD, TSS and faecal coliform far field mixing. 

 

8.1 MIKE 21 FM TR Model Applications 
 

Based on the CORMIX model results, the constituents’ concentration levels at the end of near filed is 

extracted, and used as the source in MIKE 21 FM TR module. Two adjustments were done for the CORMIX 

output value while assigning the input concentrations for the TR model. Since the initial concentration was 

taken as the depth and area average value at the particular element of the source point these adjustments 

were utilized. MIKE FM TR model runs were carried out for all four seasons, and for estimated average 

and extreme wave/wind conditions. The local models were simulated to cover minimum of three tidal 

circles (7 days for each), including neap and spring tide. In the MIKE 21 FM TR model, BOD5, COD, TSS 

and faecal coliform, were considered as conservative. Even though the CORMIX model simulation was 

given the minimum, average and maximum concentration for particular wave and wind condition (ex. NE-

Ext, SW-Avg) maximum concentrations of each constituents were selected for far-field (MIKE 21 FM TR) 

modelling. Selected conditions for MIKE 21 FM TR modelling are given in the Table 8.1. Since the most 

of the parameters in 1b and 2b scenarios are almost same 2b was not simulated in far-field modelling. 
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Table 8.1: Selected Conditions for Far-Field Modelling 

 
 

Scenario 

No. 

 

 
Season 

 

 
Condition 

Wave Parameters Wind 
Concentrations at NFR 

(mg/l) 
 

 
TR 

 

Hs 

(m) 

 

Tp 

(s) 

 

MWD 

(˚N) 

 

Speed 

(m/s) 

 

Dir. 

(˚N) 

 
BOD 

 
COD 

 
TSS 

 
FC 

1b 
SW Avg (50%) 

0.25 4.1 120 4.3 230 
 

2.03 
 

6.76 
 

1.35 
 

2.03 √ 
IM2 Avg (50%) 

2b SW Ext (2%) 0.45 5.4 113 5.1 230 
 

2.03 
 

6.76 
 

1.35 
 

2.03 × 

3b IM1 Avg (50%) 0.50 7.6 91 3.0 305 
 

2.03 
 

6.76 
 

1.35 
 

2.03 √ 

4b 
NE Ext (2%) 

2.70 9.1 42 4.5 30 
 

0.08 
 

0.28 
 

0.06 
 

0.08 √ 
IM1 Ext (2%) 

5b 
IM2 Ext (2%) 

1.05 6.0 80 2.5 90 
 

0.95 
 

3.17 
 

0.63 
 

186 √ 
NE Avg (50%) 

 

 
8.2 MIKE 21 FM TR Model Results 

 

Figures, 8.1 to 8.8 for the BOD5, COD, TSS and faecal coliform dispersion pattern in far-field model. In 

these figures, the images relevant to high and low tides are only shown. The upper-left hand plots show the 

current pattern and, upper-middle and upper-right hand plots show the relevant BOD5 and COD 

concentration plots respectively. The relevant TSS and faecal coliform concentration plots are shown in the 

below-left and below-right respectively. Far-field modelling results also indicates that the maximum 

dispersion of the effluent could be obtained during the NE monsoon with lower concentrations (Figures 8.1 

and 8.2). In contrast, a weak dispersion of the effluent has been observed during SW monsoon average 

condition as it run for the highest near-field concentration with a lower wave condition (Figure 8.7 and 8.8). 

Therefore, as shown in the below figures, BOD5, COD, TSS and faecal coliform concentrations do not 

reach 15 mg/l, 50 mg/l, 30 mg/l and 1500 MPN/l levels respectively, the critical values based on CEA 

guidelines. 

During a marine biological survey it was found that the presence of the coral reef at the offshore of the 

Eravur headland. Even though the selection of the outfall location has been done by omitting that coral reef 

area, the extent of the plume was examined for the worst case which is SW monsoon (Figure 8.9). It is 

evident that the plume is not created advise impact to the existing coral reef as the concentrations near the 

plume edge is negligible. 
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NE- Extreme: High Tide 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8.1: Current Pattern (Upper-Left), BOD5 (Upper-Middle), COD (Upper-Right), TSS (Lower-Left) and FC (Lower-Right) Concentrations for NE-Extreme Condition during High Tide 
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NE- Extreme: Low Tide 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 8.2: Current Pattern (Upper-Left), BOD5 (Upper-Middle), COD (Upper-Right), TSS (Lower-Left) and FC (Lower-Right) Concentrations for NE-Extreme Condition during Low Tide 
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IM2- Extreme: High Tide 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 8.3: Current Pattern (Upper-Left), BOD5 (Upper-Middle), COD (Upper-Right), TSS (Lower-Left) and FC (Lower-Right) Concentrations for IM2-Extreme Condition during High Tide 
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IM2- Extreme: Low Tide 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 8.4: Current Pattern (Upper-Left), BOD5 (Upper-Middle), COD (Upper-Right), TSS (Lower-Left) and FC (Lower-Right) Concentrations for IM2-Extreme Condition during Low Tide 
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SW- Extreme: High Tide 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 8.5: Current Pattern (Upper-Left), BOD5 (Upper-Middle), COD (Upper-Right), TSS (Lower-Left) and FC (Lower-Right) Concentrations for SW-Extreme Condition during High Tide 
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SW- Extreme: Low Tide 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 8.6: Current Pattern (Upper-Left), BOD5 (Upper-Middle), COD (Upper-Right), TSS (Lower-Left) and FC (Lower-Right) Concentrations for SW-Extreme Condition during Low Tide 
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SW- Average: High Tide 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 8.7: Current Pattern (Upper-Left), BOD5 (Upper-Middle), COD (Upper-Right), TSS (Lower-Left) and FC (Lower-Right) Concentrations for SW-Average Condition during High Tide 
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SW- Average: Low Tide 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 8.8: Current Pattern (Upper-Left), BOD5 (Upper-Middle), COD (Upper-Right), TSS (Lower-Left) and FC (Lower-Right) Concentrations for SW-Average Condition during Low Tide 
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Coral reef patches beyond this area towards north and bay area Coral reef patches beyond this area towards north and bay 
area 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SW- Average: Low Tide 
 
 
 

 

Coral reef patches beyond this area towards north and bay area Coral reef patches beyond this area towards north and bay 
area 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 8.9: Current Pattern (Upper-Left), BOD5 (Upper-Middle), COD (Upper-Right), TSS (Lower-Left) and FC (Lower-Right) Concentrations for SW-Average Condition with Coral Reef Boundary 
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9 SUMMARY AND CONCLUSIONS 
 

This report describes the numerical model studies carried out as part of the detailed engineering design for 

the proposed short sea outfall in Punnaikudah, Batticaloa. Wave climate modeling has been done to obtain 

the nearshore input wave parameters while Hydrodynamic modeling was used to find out the existing 

current pattern in the vicinity of the proposed location. Manual calculations of initial dilution and the 

conceptual design for the short outfall has been performed to obtained pipe details of the suitable depth for 

the discharge. Finally, Near-Field (CORMIX) and Far-Field modeling (MIKE 21 FM TR) were perform to 

verify the suitability and adaptability of the proposed short sea outfall layout to the existing coastal 

environment. This chapter summarizes the outcomes of each modeling and the conclusions drawn out of 

them. 

 

9.1 Wave Climate 
 

The nearshore wave climate at 20 m water depth just beyond the Batticaloa sea outfall location was 

established in the first phase. For this purpose wave data from Trincomalee offshore (2000 m Depth) has 

been transformed to Batticaloa since there is no any recorded wave data at Batticaloa. This wave 

transformation was based on the mathematical modeling of wave propagation over a large sea extent off 

the Eastern coast. The numerical wave propagation calculations were performed through the application of 

MIKE 21's Spectral Wave Model, MIKE 21 SW. The verification of wave data sets obtained by 

transformation from different locations and on-site recordings in time domain is not possible as there is no 

physical overlap between different data sources. Therefore, comparison between different wave data 

sources was made only on a statistical sense. Since no measured data available in the vicinity, the 

transformed data to Oluvil has been compared with the transformed data at Oluvil 15 m depth in a previous 

study done in 2005 (CRMP, 2005) which is available as a wave Rose diagram. The comparisons between 

both studies nearshore data clearly indicate that wave data transformed from Trincomalee offshore showed 

similar directional trends as obtained from CRMP transformed data. Therefore, all the transformed data 

from Eastern offshore could be used to develop the nearshore wave data base in Eastern coast. 

The established wave data series at Batticaloa nearshore 20 m depth indicates that 

comparatively high waves are approaching from NE direction in NE and IM1 monsoons 

while during SW monsoon lower magnitude's wave are dominating with a narrow direction 

band in SE direction. 

 

9.2 Hydrodynamic Condition 
 

Current circulation and effluent dispersion are some of the key topics relying on a clear understanding of 

hydrodynamics. Thus, hydrodynamic study is essential to investigate the behaviour of water bodies 

subjected to a variety of natural forcing such as wave, tide and wind. Sound understanding about the 

hydrodynamics in the proposed sea outfall area is important as that knowledge helps to decide the 

configuration of sea outfall route including the discharge location (depth and distance from the shore). 

Additionally, near-field and far-field dispersion of 
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the effluent is depend on the current circulation at the discharge location. Therefore, DHI MIKE 21 HD 

(hydrodynamic) module has been used to assess the hydrodynamic of the proposed sea outfall area and to 

obtain the input condition for near-field (CORMIX) and far-field (DHI MIKE 21 FM TR) dispersion 

modelling. 

Two tidal boundaries at Point Pedro (North) and Oluvil (South) have been used for the regional model and 

extracted water level at Trincomalee was compared with predicted tide as a part of the calibration. The 

calibrated regional model has been used to extract the boundaries for the local model. Local model runs 

were performed selected 5 scenarios out of the 8 wave conditions (average and extreme for all four 

seasons) to omit the simulation with similar parameters. The extracted current conditions from the local 

model has been used as the input conditions for the near-field model (CORMIX). Based on the local model 

conditions suitable location for the sea outfall was selected as 10.8 m depth which is approximately 400 

m away from the shore. The extracted current details reveal that the current speed has a maximum and 

average value of the 0.20 and 0.05 m/s respectively. 

 

9.3 Conceptual Design of Short Sea Outfall 

 
9.3.1 The Beach Chamber 

The beach chamber is introduced to break the connection between the onshore part and the outfall itself 

and allow any air in the effluent to be ventilated by using dual orifice air valve before entering the outlet 

pipe in order to prevent air in the outfall that could cause flotation of the pipe. As the total head loss is reach 

the 2.60 m at the last diffuser port, more than 2.60 m head should be maintain at the beach chamber. 

Tentative dimensions for the beach chamber is mentioned in the Drawing No.2 and No.3 in Annex B and 

can be changed according to the actual treatment plant capacities while maintaining above mentioned head. 

The beach chamber is to be located on the shore sufficiently far from the shoreline to withstand erosion. 

Furthermore, the chamber need to be outside the buffer zone which is nearly 30 - 40 m from Mean High Water 

Level (~0.45m MSL). Refer Drawing No.1 in Annex B for more details. 

9.3.2 Outlet Pipe 
 

The outer diameter of outlet pipe from the beach chamber to the sea is 600 mm and a wall thickness of 

around 27.3 mm. The pipe in the surf zone is vulnerable to wave, current, tide and wind forces and need to 

be protected. Therefore, the pipe needs to be covered by protection layer. The protection layer can be natural 

rock fill. The pipe material need to be selected to get required strength and stiffness for the onshore as well 

as offshore parts and Polythene (PE-100) with pressure classification PN6 is recommended. 

The friction loss in the pipe was determined by the roughness of its inner wall and the flow velocity. In order 

to allow for either self-cleaning or occasional flushing of the pipe, to prevent of 



Dispersion Model Studies for Proposed Industrial Zone 
Punnaikudah 

BOI 
Design and Numerical Modeling Report 

Jan 2021 59 

 

 

sedimentation within pipe and to flush out seawater during out of operation, the pipe should be able to 

accommodate a flow velocity of 0.7 m/s. 

Ballasting of the PE pipes is by concrete collars over the pipes at 10.0 m interval. Each concrete collar is 

minimum 280 kg of weight in air (Drawing No.2 and No.3 in Annex B). Connection between the PE pipes 

could be made by butt-fusion welding method which results in joints as strong as the pipe itself. 

As per the client requirement initial dilution should meet given Effluent Discharge Standards for marine 

Coastal Area. Therefore, the discharge depth of 10.8 m was selected so that the ambient concentration at the 

sea meets the environment consideration proposed for the coastal water in Sri Lanka. Furthermore, the total 

distance of 390 m from the shore to discharge point is selected and hence the discharge location is well 

above of the offshore limit of the surf zone. Therefore, proposed sea outfall would not transport the diluted 

constituent matter by the alongshore current (Refer Drawing No.1 in Annex B) 

 

9.3.3 Diffuser 

Mixing by jet diffusion takes place when waste water is introduced into seawater where the two fluids have 

different densities. The diffuser port is above seabed to avoid ingress of sand and silt in the outlet pipe. The 

diffuser need to be covered by at least 2 m protection layer of natural rock and /or sand fill. According to 

the available bathymetry, the depth at the diffuser is -10.8 m MSL and 390 m from the shore. The height 

of the diffuser port is 1.5 m and the minimum depth at diffuser port is -9.0 m MSL. The last 900 m of the 

outlet pipe is used to disperse the treated effluent into the sea and consists of 15 diffuser ports at 6.43 m 

interval, each 125 mm outer diameter. Each concrete collar is minimum 350 mm thick and 2000 mm wide 

280 kg of weight in air (Drawing No.2 in Annex B). 

 

9.4 Near-Field and Far-Field Dispersion 

 
9.4.1 Near-Field Dispersion 

Under the present study, CORMIX model was applied to study near field mixing while MIKE 21 FM 

Transport module was applied to assess far field mixing and to detail study of the movement and circulation 

pattern of BOD5, COD, TSS and Faecal Coliform. Numerical model runs were performed for the given 

discharge 15000, 10000 and 5000 m3/day (0.174, 0.116, 0.058 m3/s) for both average and extreme 

hydrodynamics conditions, and for all four seasons. Further, it was assumed that the effluent will be treated 

up to the CEA standards for short sea outfall so that the concentrations of BOD5, COD, TSS and Faecal 

Coliform are 75 mg/l, 250 mg/l, 50 mg/l and 15000 MPN/l respectively. Since there was no any information 

on the ambient water quality, the concentrations of the constituent will be assumed as zero. The above 

information were received from the client and National Water Supply & Drainage Board (NWSDB). 
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In the present study, the diffusers were modelled as a multiport diffuser, as a linear structure consisting of 

many closely spaced ports which inject a series of turbulent jets at high velocity into the ambient water body. 

Further it is assumed that the diffusers point to one direction (pointing to South), oriented normal to the 

diffuser line, and horizontal. Input data groups consist of project descriptions, effluent properties, ambient 

conditions, discharge conditions, mixing zone definitions, and output control. The discharge conditions 

relate to the geometric and flux characteristics of the submerged outfall installation. In the present study, 

BOD5, COD, TSS and Faecal Coliform, were considered as conservative. Based on CORMIX model 

results, it was realized that critical condition is when the current direction is parallel to the beach, hence all 

the model runs were carried out for a current which is parallel to the beach. Further, the proposed diffusers 

are located at average depth of 10.8 m so that the effluent is discharged at 9.0 m depth, and also the diffuser 

is located in a straight beach, hence the dominant current direction could be parallel to the beach. Since the 

lower current speed (<0.03 m/s) produce the unrealistic results such conditions were assumed as stagnant 

(no current) condition for CORMIX simulations. Therefore, out of all five monsoonal conditions (SW-Avg, 

High; IM1-Avg; NE-High; IM2-High) only NE and IM2 conditions were simulated considering the Min, 

Avg and Max current speeds. 

Results indicate the higher concentration for stagnant condition at the NFR compared to other conditions. 

Further, it gives the minimum distance of 1.0 m to the NFR from the diffuser section. Since the ambient 

current is not considered, only the density difference between effluent and the receiving water supports the 

dilution in the stagnant condition. Therefore, this can be considered as the worst case scenario for near-field 

dispersion. 

Based on CORMIX model runs, it can be seen that, for all the cases, BOD5, COD, TSS and 

FC levels do not violate the CEA guide line - National Environmental Act No 47 of 1980 

conditions, i.e. for short sea outfalls for 15000 m3/s effluent discharge. 

1a. Tolerance limit value for BOD5 at diffuser = 15 mg/l 

1b. Minimum dilution factor of 1:5 at a distance 2.5 m from the diffuser for BOD5 2a. 

Tolerance limit value for COD at diffuser = 50 mg/l 

2b. Minimum dilution factor of 1:5 at a distance 2.5 m from the diffuser for COD 3a. 

Tolerance limit value for TSS at diffuser = 30 mg/l 

3b. Minimum dilution factor of 1:1.7 at a distance 1.5 m from the diffuser for TSS 1a. 

Tolerance limit value for Faecal Coliform (FC) at diffuser = 1500 MPN/l 

1b. Minimum dilution factor of 1:10 at a distance 3.0 m from the diffuser for FC 

Similarly, 10000 and 5000 m3/s effluent discharges are also satisfy the required CEA 

guidelines when it discharge through the short sea outfall. 

The concentration values of BOD5, COD, TSS and FC extracted from CORMIX model at end of near filed 

was used in MIKE 21 FM Transport model as the source value, in far field mixing study. 
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9.4.2 Far-Field Dispersion 

Far field is defined as the region of the receiving water where buoyant spreading motions and passive 

diffusion control the trajectory and dilution of the effluent discharge plume. In the present study, MIKE 21 

Flow Model Hydrodynamics module (MIKE 21 FM HD) coupled with MIKE 21 Flow Model Transport 

module (MIKE 21 FM TR) was used for detail study of BOD5, COD, TSS and FC far field mixing. Based 

on the CORMIX model results, the constituents’ concentration levels at the end of near filed is extracted, 

and used as the source in MIKE 21 FM TR module. Two adjustments were done for the CORMIX output 

value while assigning the input concentrations for the TR model. Since the initial concentration was taken 

as the depth and area average value at the particular element of the source point these adjustments were 

utilized. MIKE FM TR model runs were carried out for all four seasons, and for estimated average and 

extreme wave/wind conditions. The local models were simulated to cover minimum of three tidal circles (7 

days for each), including neap and spring tide. In the MIKE 21 FM TR model, BOD5, COD, TSS and FC, 

were considered as conservative. Even though the CORMIX model simulation was given the minimum, 

average and maximum concentration for particular wave and wind condition (ex. NE-Ext, SW-Avg) 

maximum concentrations of each constituent were selected for far-field (MIKE 21 FM TR) modelling. 

Far-field modelling results also indicate that the maximum dispersion of the effluent could be obtained 

during the NE monsoon with lower concentrations. In contrast, a weak dispersion of the effluent has been 

observed during SW monsoon average condition as it run for the highest near- field concentration with a 

lower wave condition.Therefore, as shown in the below figures, BOD5, COD, TSS and faecal coliform 

concentrations do not reach 15 mg/l, 50 mg/l, 30 mg/l and 1500 MPN/l levels respectively, the critical 

values based on CEA guidelines. 

During a marine biological survey it was found that the presence of the coral reef at the offshore of the 

Eravur headland. Even though the selection of the outfall location has been done by omitting that coral 

reef area, the extent of the plume was examined for the worst case which is SW monsoon. It is evident 

that the plume is not created advise impact to the existing coral reef as the concentrations near the 

plume edge is negligible. 

The proposed sea outfall located at 10.8 m depth (Diffuser depth_9.0 m) with more than 600 m away 

from the shore, has satisfied the environmental standards for short sea outfalls with respect to the near-

field and far-field dilution. Therefore, near-field and far-field modelling done in this study confirm the 

suitability of proposed short sea outfall at Punnaikudah, Batticaloa with a minimal negative impact to 

the existing environment for all three discharges (15000, 10000 and 5000 m3/s). 
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Table 9.1: Summary of Near-Field and Far-Field Modelling Scenarios and Results 
 

 

 
Season 

 

 
Condition 

Wave Parameters Wind 
 

 
HD Modelling 

Current 
CORMIX 

Modelling 
Near-Field Dilution TR Modelling Far-Field Dilution 

 

Hs 

(m) 

 
Tp (s) 

 

MWD 

(˚N) 

 

Speed 

(m/s) 

 

Dir 

(°N) 

 
Condition 

 

Speed 

(m/s) 

  
Condition 

 

Dilution 

@ NFR 

NFR 

Location 

(m) 

BOD5 

Con @ 

NFR 

COD 

Con 

@ 

NFR 

TSS 

Con 

@ 

NFR 

FC 

Con 

@ 

NFR 

BOD<15 

COD<50 

TSS<30 

FC<1500 

  
Condition 

 BOD<15 

COD<50 

TSS<30 

FC<1500 

 

 

 
SW 

 
Average 

(50%) 

 
0.25 

 
4.1 

 
120 

 
4.3 

 
230 

 

√ 

SW-Avg Min 0.01 √  
Stagnant 

 
37 

 
3.56 

 
2.03 

 
6.76 

 
1.35 

 
403 

 

 

 

 

 
Within the 

Limits 

 

√ 
 

SW-Avg 

 

 

 

 

 

 

 

 
Within the 

Limits 

 

IM2-Avg 
Avg 0.02 √ 
Max 0.03 √ 

 
Extreme 

(2%) 

 
0.45 

 
5.4 

 
113 

 
5.1 

 
230 

 

√ 
 
SW-Ext 

Min 0.01 √  
Stagnant 

 
37 

 
3.56 

 
2.03 

 
6.76 

 
1.35 

 
403 

 
X 

  

Avg 0.03 √ 
Max 0.03 √ 

 

 
IM1 

 
Average 

(50%) 

 

0.50 

 

7.6 

 

091 

 

3.0 

 

305 

 
√ 

 

IM1-Avg 

Min 0.01 √  

Stagnant 

 

37 

 

3.56 

 

2.03 

 

6.76 

 

1.35 

 

403 

 
√ 

 
IM1-Avg 

(SW-Ext) 

 

Avg 0.01 √ 

Max 0.03 √ 

Extreme 

(2%) 
2.30 8.7 053 3.3 360 X 

 

 

 
NE 

Average 

(50%) 
1.10 5.8 059 4.1 40 X 

 

 
Extreme 

(2%) 

 
2.70 

 
9.1 

 
042 

 
4.5 

 
30 

 

√ 
 
NE-Ext 

Min 0.01 √ Min 37 3.56 2.03 6.76 1.35 403  
Within the 

Limits 

√  
NE-Ext 

  
Within the 

Limits 
Avg 0.18 √ Avg       X 

Max 0.19 √ Max 888 45 0.08 0.28 0.06 16 X 

 

 
IM2 

Average 

(50%) 
0.25 5.3 104 2.4 120 X 

 

 
Extreme 

(2%) 

 
1.05 

 
6.0 

 
80 

 
2.5 

 
90 

 

√ 

 

IM2-Ext 
Min 0.01 √ Min 37 3.56 2.03 6.76 1.35 403  

Within the 

Limits 

√  
IM2-Ext 

(NE-Avg) 

  
Within the 

Limits 
Avg 0.04 √ Avg       X 

NE-Avg Max 0.05 √ Max 79 8.25 0.95 3.17 0.63 186 X 

 
Note: Shows the level of the far-field dilution; BOD5, COD, TSS in mg/l and FC in MPN/l 
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Annexure X 
Air Quality Report















Annexure XI 
Ambient Noise level Report















Annexure XII 
Ongoing Activites and Monitoring  

Report 



Inspection is conducted on 26.01.2026, 27.01.2026 and 28.01.2026 

BOI 

Environmental Aspects/ 

Impact 

Proposed Mitigatory Measures Current Status of 

Mitigatoy Measures 

Time Frame Remark 

Increase in ambient 

dust(PM), SO2 , CO and NOx 

Sprinkling of water in the construction 

area and unpaved roads. Proper 

maintenance of vehicles shall be done. 

Sprinkling of water is 

done in the construction 

area and on unpaved 

roads 5–6 times a day 

Ongoing Zone development activities, 

including road construction and 

drainage system construction, 

are being carried out. 

Construction of Main Internal 

Road - Phase 1 (St. 0+000 to St. 

0+130): 75% completed. Roads 

are being improved up to the 

subbase level. 

BOI is in the procurement 

process to complete the main 

road up to surface stage.  

Covering heavy vehicles moving offsite. Currently being 

followed 

Restricting dust generating activities 

such as blasting or top soil removal to 

calm wind conditions. 

High dust generating 

activities are currently 

not being done. 

Isolation of the construction area with 

flexible enclosures/ curtains so that the 

air emission will not spread in the 

surrounding 

Currently no spot type 

constructions are being 

carried out by the BOI. 

Restricting Vehicle speed on 

construction roads and ensure vehicles 

use only dedicated construction roads 

and assess points. 

Currently being 

followed 



High Noise Emissions Develop and implement a construction 

noise management plan. 

 

 

 

 

 

 

Currently only basic 

infrastructure facilities 

are (internal roads) under 

development. Heavy 

machinery that generates 

noise and vibration is 

currently not in use. 

 

 

 Buffer zone is being maintained 

 

 

Limits hours of construction where 

practical. 

Day time operations 

only. 

Where blasting occurs, pit shapes and 

blast campaigns will be design such that 

the blast phases are oriented away from 

noise sensitive receivers. 

 

No blasting activities are 

being done 

Sea Outfall  Laying of outfall 

completed. 

 We have made a request to 

NWS&DB by our letter dated 

21.12.2021 to established proper 

and clear visible signage (such as 

illuminater markers Buoys) both 

during day and night along the 

pipeline at the diffuser location to 

mitigate fishing and marine 

accidents 

Surface Drainage  Arches/ culverts are 

constructed across the 

roads to ensure 

uninterrupted drainage of 

storm water. 

 Storm water drainage system is 

under construction. 

 

Thona are left untouched 



Construction is 

completed. 

Existing “Thona” is not 

be damaged or alter 

during the construction  

 

Sand barriers are cleared 

form Thona mouth 

during monsoon season 

to avoid flooding of 

Thonas. 

 

JAY JAY MILLS LANKA (PVT) LTD 

 

Environmental Aspects/ 

Impact 

Proposed Mitigatory 

Measures 

Current Status of 

Mitigatoy Measures 

Time Frame Remarks 

Increase in ambient 

dust(PM), SO2 , CO and NOx   

Isolation of the construction 

area with flexible 

enclosures/ curtains so that 

the air emission will not 

spread in the surrounding 

Construction materials 

covered with tarpaulin 

covers. 
 

Dust generating places are 

covered. 

 

 

 

 

 
 

On going  

 

 

 

 

 

 

 

 

 

 



Boiler operation and ash will 

be properly managed 

Biomass boiler and thermic 

fluid heater emissions are 

routed through wet 

scrubbers. 
 

Boiler Ash are collected 

separately though cyclonic 

separators in a fully covered 

manner. Ash is also 

collected in a fully covered 

manner 
 

 

Biomass boiler, thermic 

heater and generator stacks 

are properly established 

within the company 

premises. 
 

98 % of construction work 

with respect to biomass 

boiler and thermic fluid 

heater are completed. 

Noise emission Limit hours of constructions 

where practical. 

 

 

Day time operation only 

 

 

 

On going  

 

Soundproof generated are 

installed. 

Managing and restricting 

noise generating activities. 

Main construction phase was 

finished (pilling activities 

are completed) 

 

 

WWTP Maintain the Wastewater 

Treatment Plant (WWTP) to 

treat all effluent and sewage 

generated by the facility. 

ETP and STP are connected 

via separate pipelines to a 

Wastewater Treatment Plant 

(WWTP). 

 

Chemical dosing system, 

aeration system, lamella 

clarifiers, and RO system are 

established. 

 

 

On going 
Wastewater treatment plant 

will use biological and 

chemical processes to 

treat the wastewater. 

The wastewater treatment 

plant construction has been 

completed, with 99% of civil 

works finalized and 95% of 



The internal factory 

drainage system shall be 

properly maintained. 

An internal factory 

drainage system is 

properly constructed with 

covered drains to collect 

the effluent generated 

from the production 

activities. These drains are 

connected to WWTP 

 

mechanical works 

completed. 

 

The wastewater treatment 

plant has a design treatment 

capacity of 7,500 m³/day,  

 

In future they are planning to 

75% present of treated water 

reuse and 25% of water 

dispose through sea outfall 

after the 24 hours 

monitoring.  

 

. 

 

 
 

 

Wastewater from the 

canteen/kitchen should be 

passed through an oil trap 

and directed to WWTP 

Separate oil traps will be 

installed to trap oil 

generated from the 

canteen/kitchen.   

Storm water shall be 

discharged only through 

designated storm water 

drain lines, without 

mixing with wastewater. 

Storm water drains will be 

constructed to discharge 

storm water without 

mixing with 

wastewater/effluent.  

 

 

Chemical storage tanks 

will be properly 

constructed and 

maintained to ensure 

safety and prevent leaks or 

spills. 

Chemical storage tanks 

for WWTP are established 

in close proximity to the 

WWTP and are provided 

with appropriate 

secondary containments. 

 

 

 



Separate room has been 

built to store chemicals 

that will be utilized for 

production activities. 

 

Solid waste  Proper solid waste 

management systems will 

be established within the 

factory premises 

 

 

 

 

 

 

Land plot within the 

industry premises has 

been identified for 

collection of solid waste 

during the operational 

stage. 

 

Solid waste generated 

during the construction 

phase is given to a third 

party. 

 

Separate area with shelter 

and a concrete floor has 

been built to store 

treatment plant sludge. 

 

Sludge filter press has 

been installed to reduce 

the wet sludge volume. 

 During the construction 

phase waste is being 

disposed of through third-

party private collectors. 

 

 

 

 

 

 

 

 

Treatment plant sludge 

will be disposed via an 

approved facility during 

the operational phase. 

 

 

 

 



Photographs  

BOI 

1. Ambient dust- Sprinkling of water is done in the construction area and on unpaved roads 5–6 times a day. 

 

  

 

 

 

 

 

 

 

2. Sea Outfall- Laying of outfall completed. 

 

 

 

 

 

 

 



3. Surface Drainage- Arches/ culverts are constructed across the roads to ensure uninterrupted drainage of storm water. Construction is completed.

Existing “Thona” is not be damaged or alter during the construction and operation.

JAY JAY MILLS LANKA (PVT) LTD 

1. Ambient dust- Dust generating places are fully covered.



2. WWTP- Currently waste water treatment plant under construction. 99% (Civil works) of waste water treatment plant is completed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lamella Clarifier

ifier  

Membrane Bioreactor- Biological treatment 

process 

Reverse Osmosis 

Unit 

Sludge Filter Press 

Designated place for Chemical Storing  

Designated place for Sludge Storing  

 

Separated pipelines for the Sewage and Effluent   

 



3. Biomass boiler and Thermic fluid heater   

 

 

 

 

 

 

 

 

 

 

4.Generators and fuel storage tanks 

 

 

 

 

 

 

 

  

Cyclonic filters with covered ash collecting 

points 
Wet Scrubber with ash depositor Chimney for boiler unit (Chimney height is 25m) 

Soundproof chambers for generators with chimneys  Fuel storage tanks with secondary containers 



5. Separated internal and external drainage system to connect wastewater and effluent to wastewater treatment plant.  
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Annexure XIV 

Tolerance limits for the discharge of wastewater or effluent into Marine Waters -

Tolerance limit values fora short sea outfall  

 



"SCHEDULE I  

LIST IA 

Tolerance limits for the discharge of wastewater or effluent into Marine 

Waters 

No. Parameter Unit, type 

of limit 

Tolerance 

limit values  

for an outfall  

leading up 

to nearshore 

water 

Tolerance 

limit 

values for  

a short sea 

outfall 

Tolerance 

limit  

values for a  

long sea  

outfall 

1. Total suspended solids mg/1, max. 30 50 250 

2. Total dissolved solids mg/1, max. 2100 - - 

3. pH value at ambient temperature - 6.0 – 8.5 5.5 – 9.0 5.5 – 9.0 

4. Biochemical Oxygen demand (BOD5 

in  

5 days at 200C) 

mg/1,max. 15 75 400 

5. Temperature at the point of discharge 0C, max Ambient 

water 

temperature 

+/- 5 or 35 

whichever 

is lesser 

Ambient 

water 

temperature 

+/- 5 or 35 

whichever 

is lesser 

Ambient 

water 

temperature 

+/- 5 or 35 

whichever 

is lesser 

6. Oils and greases mg/1,max. 5 12 15 

7. Phenols ( as C6 H5OH) mg/1,max. 1 1 5 

8. Chemical oxygen demand (COD) mg/1,max. 50 400 800 

9. Dissolved phosphates (as P) mg/1,max. 1 5 10 

10. Ammoniacal nitrogen (as N) mg/1,max. 15 50 150 

11. Cyanides (as CN) mg/1,max. 0.1 0.2 0.4 

12. Total residual chlorine  

(as Cl2) 

mg/1,max. 0.5 0.5 1.0 

13. Fluorides (as F) mg/1,max. 2 2 5 

14. Sulphides (as S) mg/1,max. 2 2 5 

15. Arsenic, total (as As) mg/1,max. 0.08 0.1 0.2 

16. Cadmium, total (as Cd) mg/1,max. 0.02 0.05 0.10 

17. Chromium, total (as Cr) mg/1,max. 0.05 0.05 0.10 

18. Chromium, hexavalent (as Cr6+) mg/1,max. 0.01 0.01 0.05 

19. Copper, total (as Cu) mg/1,max. 1.0 1.0 1.0 

20. Lead, total (as Pb) mg/1,max. 0.05 0.10 0.10 

21. Mercury, total (as Hg) mg/1,max. 0.001 0.002 0.01 



22. Nickel, total (as Ni) mg/1,max. 0.1 0.2 1.0 

23. Selenium, total (as Se) mg/1,max. 0.01 0.05 0.10 

24. Zinc, total (as Zn) mg/1,max. 3 3 5 

25. Silver, total (as Ag) mg/1,max. 0.005 0.035 0.35 

26. Pesticides (Total) mg/1,max. 0.005 0.005 0.05 

27. Surfactants (Total) mg/l, max. 1 5 10 

28. Faecal Coliform MPN/100ml,max 150 1500 107 

29. Radioactivity Gross alpha activity + Bq/l maximum 0.5 0.5 0.5 

30. Radioactivity Gross beta activity + Bq/l maximum 1.0 1.0 1.0 

LIST IB - Colour Parameter  

No. Parameter Unit, type of limit Tolerance limit values for an outfall 

leading up to near shore water 

1. 

2. 

3. 

Colour 

400-499 nm- (Yellow range) 

500-599 nm- (Red range) 

600-750 nm- (Blue range) 

m-1 

m-1
 

m-1 

Maximum spectral absorption 

coefficient 

7 max 

5 max 

3 max 

Note 1:  All eff orts shall be made to remove unpleasant odour as practicable as possible. 

Note 2:  These limit values are based on the premise that for an outfall leading up to near-shore water with no 

dilution, for short sea outfalls 1:10 and for long sea outfalls 1: 100 respectively. In an event where the dilution factor 

for a respective category mentioned above is found to be less, the limit values given in the Lists shall be adjusted on 

a proportional basis so as to give rise to more stringent values. 

Note 3:  The limit values given in the List shall be measured at the entrance of the outfall preferably at the pumping 

station or a manhole. 

Note 4: In the case of application of this List, the design incorporating bathymetry, dilution based on actual 

meteorological and current data at the place of construction, construction details such as pipe details (length of the 

pipe), anchoring details and diff user descriptions etc. shall be approved by the Coast Conservation and Coastal 

Resource Management Department, the Marine Environment Protection Authority, and any other relevant 

authorities as the case may be, and the letter/s of  approval shall be submitted to the Authority along with the 

application for Environmental Protection Licence. 



Note 5:  The Authority may decide the fi nal discharge point for either near shore water, short sea out fall or long 

sea out fall as the case may be, on the basis of an environmental screening of the likely impacts. 

Note 6:  In case of the tolerance limits  of  radioactive  materials  exceeds, the standards stipulated by the Sri Lanka 

Atomic Energy Regulatory Council shall apply. 

 



Annexure XV 
List of Preparers 



 

No  Name of 

Consultant  

Designation /  

Area of  

Expertise  

Qualifications  Signature  

1. Mr. A. 

Rajaratnam  

Team Leader/ 

Environmental 

Specialist  

University of Colombo - MSc. 

Environmental Science  - 1999  

Bharathidhasan  University,  

India- BSc  Chemistry Special - 

1st Class  1987  

 Charter Member of the Institute 

of Environmental 

Professionals  

          Sri Lanka   

 

2  Dr. R L H L 

Rajapakshe  

Hydrologist   Saitama University Japan, 2005 - 

PhD, Environmental Science &  

 Technology  (Environmental  

 Hydraulics/  Ecological  

Engineering)  

 Saitama University, Japan, 1999, 

MSc, Civil & Environmental 
Engineering (Hydroscience & 

Geotechnology)  

 University of Moratuwa, Sri 
Lanka, 1996, BSc, Civil 

Engineering (1st Class 
Honors),  

 Chartered Engineer , Institution of 

Engineers, Sri Lanka  

 

  

3  Dr R R M K P 

Ranatunga  

Maraine 

Ecologist  

  PhD in Marine Biology 2003 

2008 - James Cook University, 

Australia   

   B.Sc. (Special) Degree in  

Zoology, Faculty of Applied  

Sciences, University of Sri  

Jayewardenepura  1994-1998  

 

  

  

  



No  Name of 

Consultant  

Designation /  

Area of  

Expertise  

Qualifications  Signature  
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Mr. P C 

Fernando  

Oceanographic 

Specialist  

  Master of Business 

Administration (MBA) 

Postgraduate Institute of  

Management (PIM), 

University of  

Sri Jayewardenepura, Sri 

Lanka,  

2001. Extensive exposure to 

Project Evaluation, Capital 
budgeting/ Rationing, 

Financial & Economic 

Feasibility, Marketing and 

Managerial aspects.  

  MSc H.E.(Delft) Research 

Title: Applicability of 

Numerical Models in 

Simulating Morphological 

Changes due to Offshore 

Breakwaters in the coastal 

environment  IHE (Delft), The 

Netherlands, 1996   

  Dip. H.E.(Delft) (with 

Distinction) Hydraulic 

Engineering (field of  

Specialisation: Coastal & Port 

Engineering) International 
Institute for Infrastructure, 

Hydraulic and Environmental 

Engineering (IHE),  

Delft, The Netherlands, 1994 

to  

1995   

   B.Sc. (Hons), Civil Engineering  

(Second Class Upper 

Division),  

University of Moratuwa, Sri 

Lanka,  

1990  

   Chartered Civil Engineer, 1994  

 

  



No  Name of 

Consultant  

Designation /  

Area of  

Expertise  

Qualifications  Signature  

6  Mr R K A 

Kularatne  

Project Manager / 

EHS Expert  

   MSc Environmental 

Management  

Faculty of Graduate Studies,  

University of Colombo, Sri 

Lanka  

2019 (Distinction Pass)  

   National Diploma in 

Occupational  

Safety and Health, National 

Institute of Occupational 

Safety and Health (NIOSH), 

Sri Lanka  

2016 (Merit Pass)  

 Postgraduate Diploma in 

Environmental Management 

in the Tropics - Institute of  

 Environment  & 

 Resources,  

Danmarks Tekniske 

Universitet  

(DTU), Denmark 2005 

  BSc Environmental Science, La  

Trobe University (Bundoora  

Campus), Victoria, 3083,  

Australia - 2000 

 

  
 

  



Annexure XVI 
Responses to the Comments  
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Responses to the Comments Submitted by the TEC Members 

No. Comments  Responses  

1. Divisional Secretariate  Erauvur Pattru, Chenkalady 

 I would like to draw your kind attention that 
proposed textile zone in Punnaikuda, 
Eravurpattu, Chenkalady is one of the larger scale 
investment chains in Batticaloa District. Rural 
public of our division will be benefitted in 
employing in various sector in this proposed 
textile zone. However, discharges from the textile 
plant must be de-hazardous and close monitoring 
must be scheduled time to time. 

Further, livelihood of the fishing society will not 
to be threatened significantly, if periodical 
monitoring ensured. 
 

An online monitoring system is proposed both at individual 
industries and at the final discharge outlet to the sea. In addition, 
regular monitoring of wastewater quality by the BOI and CEA is 
planned to ensure that the discharge does not cause pollution or 
adversely affect fishing activities in the area. 

2. Central Environmental Authority  

2.1 A. Specific Comments  

2.1.1 The CEA has been made to understand that the 

proposed alteration to the originally approved 

arrangement for the wastewater management is to be 

done by the BOISL as an interim solution until 

establishing WWTP as approved by the CEA based on 

original EIA report. However, this concern has not been 

indicated in the SEIA report even though this matter 

has been confirmed by the BOISL during the site visit 

Agreed, the necessary amendments are made in the relevant 
section of the report. 
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No. Comments  Responses  

carried out by the CEA on 24.01.2025 in monitoring of 

the originally approved project. 

2.1.2 Details of existing/ ongoing constructions (e.g. Jay Jay 

Mills factory) including sea outfall and collection 

chamber etc. 

Attached. Annexure XII 

2.1.3 Revised layout plan indicating the already allocated 

industrial plots for establishment of industries and 

other facilities need to be clearly mentioned with the 

wastewater load and anticipated discharge quantities 

of each industry. 

Land plots will be allocated with the arrival of the investors only. 
Wastewater load and actual discharge quantities of each industry 
will depend upon the production process of each industry. 
Envisaged effluent generation is indicated in “Table 2-4 : The 
proposed individual industries and the effluent generation” – (Page 
20) 

2.1.4 Indicate the specific parameters that will be considered 

for online monitoring system as it is mentioned that 

"Each industry will install an online monitoring system 

for selected parameters to continuous monitoring of 

the discharge quality of the wastewater" in page 20 of 

the SEIA report.  The LHI study findings related sea 

outfall are not analyzed and discussed properly to 

match with the current proposal. 

 
The LHI study was conducted for several options, including the short 
sea outfall standards. The short sea outfall option was accepted 
under the earlier EIA proposal. Since the discharge quality for the sea 
outfall remains unchanged, no further explanation is required. The 
proposed parameters to be measured by online are, Temperature, 
pH, Turbidity, Electrical Conductivity, Colour and the COD 

2.1.5 Fulfillment of long-term water requirement is not 
mentioned. 

The water requirement and the plan to meet this requirement are 
provided in Section 2.11 Anticipated water requirement & source 
for the proposed alteration and for future developments of the 
zone. The details on estimated water balance taking into account 
conservation measures, reuse and recycling of treated effluents 
should be given. 
 



3 

No. Comments Responses 

2.1.6 Baseline data are not submitted in the SEIA study 

report considering the current situation of the area/ 

site. The data of original EIA study are attached. 

Please find Annexure VIII, X, XI 

2.1.7 Consent of 3rd party for incineration/ co processing of 

sludge and other waste.  

Please refer Insee Ecocycle Lanka (Private Limited)  consent letter 
Annexure XIII.  

2.1.8 The responsible party/ ies for the sludge management is 

required 
Please refer Insee Ecocycle Lanka (Private Limited)  consent letter 
Annexure XIII. 

2.1.9 Clarification is required for the listed waste categories, 

infectious waste/ expired medicines/ pharmaceuticals 

since such details are indicated in SEIA report. 

Only a very small quantity is expected from the first aid process. As 
this quantity is negligible, the section has been removed from the 
report. 

2.1.10 Submission of an EMP for the SEIA considering the 

proposed alteration to the already approved project and 

the long term solution of wastewater management. It is 

required to show how the proposed alteration will be 

accommodated with long term solutions. (i.e. common 

wastewater treatment plant). 

The proposed alternative is a temporary basis until the Common 
wastewater treatment is constructed  

2.2 B. General Comments 

2.2.1 List of all the SEIA report preparers, including their 

names and signatures as the SEIA report need to be 

authenticated. 

Included Annexure XV 
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No. Comments  Responses  

2.2.2 The SEIA report need to be edited avoiding 

contradictory statements in different chapters in order to 

ensure consistency and connectivity between each 

chapter E.g.  

Executive summary/ Chapter 1, the date of the previous 

environmental approval is incorrect o In Chapter 2 o 

location of the sea outfall — it is not clearly mention 

whether the outfall location is changed or the originally 

proposed location is used. (Figure 2.4, Section 2.8.2 and 

chapter 4 mentioned that the final discharged point has 

been changed now). 

The errors are corrected.  
 
The location considered in the original EIA has subsequently been 
revised. The newly proposed location is consistent with the location 
identified in the LHI Report. Refer to Figure 2-4 for the updated 
project location details. 

2.2.3 Treated effluent standard need to be clearly specified 

whether the coastal standards or short sea outfall 

standards o Some of the important data are not included 

and mentioned to refer the original EIA (e.g.: quantity 

and quality of effluent). Those are required to be 

incorporated, in order to get a clear understanding of the 

project & alteration o In Chapter 5 it is mentioned that 

a sub-surface wetland will be constructed. A 

clarification is required whether a sub-surface wetland 

is still to be constructed with the current proposal. 

The final treated effluent standards will be Tolerance limits for the 

discharge of wastewater or effluent into Marine -Waters Tolerance 

limit values for a short sea outfall specified in Extraordinary Gazette 

Notification 2264/17 dated January 27th, 2022.  Correction has been made 

in the relevant section. 

 

There is no artificial wet land is proposed in the new proposal 

 

 

 

 

2.2.4 Under the section Environmental Management Plan 

(page 73), it is mentioned about Common WWTP. 

Corrected 

3.0 Comments from Dinesh 
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No. Comments  Responses  

3.1 Clause 2.2.3 Page 13 Figure 2.5 Concentrated Dye 

recovery before mixing with other wastewater streams 

is recommended to be introduced as it is difficult to 

remove colour at low concentrations when mix with 

other wastewater streams. 

The industrial operator shall adopt industry best practices, and dye 
recovery processes shall be implemented prior to the mixing of dye-
containing effluent with domestic wastewater and sewage streams. 

3.2 Clause 2.2.5 Page 15; 4. Safe Disposal Practices 

"Holcim" to change as "Siem Cement" 

Corrected  

3.3 Clause 2.6 Page 18 Please address following concerns 

in the operational strategy 

The report should clearly specify how the effluent from 

each industry after complying coastal water standards 

independently by individual industries with individual 

sampling point located outside each factory premises is 

collected through a common effluent collection network 

with one common pumping main that discharge to sea 

outfall beach chamber. After discussing with BOI, 

indicated whether BOI is maintaining this common 

treated water collection network and pumping station 

and mansion that what is the intended method of interim 

operation by JJ mills until common network is 

commissioned. Also explain how the online monitoring 

system (parameters to be monitored) is planned to 

operate and whether it is monitored centrally by the BOI 

Environmental Management Division officer within the  

 

            Effluent 
 
 
 
 
 
                        Domestic wastewater and sewage 
 
 
 
 
 

or 
 
Effluent             Chemical treatment             Biological treatment 
 
Domestic wastewater and Sewage 
 
The necessary corrections are done in the relevant section. 
 
The necessary corrections are done in the relevant section. 
 
 

Industry 

E.T.P Pit 

Pit 

Factory boundary Common collection line 

  S.T.P 
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No. Comments  Responses  

 

 

 

 

 

 

Eravur Textile Zone and whether online monitoring by 

each and every industry. 

 
Sample collection can be done as per the above diagram, where 
effluent generated from the industry is directed to an effluent 
treatment plant and treated effluent is directed to a separate pit. 
The same procedure to be followed for domestic wastewater and 
sewage. Samples can be collected from these pits for testing and 
the pits will be located outside the industry boundary.  
 
 
Online monitoring system shall be implemented at each industry 
(page 22) - “Each industry will install an online monitoring system for 

selected parameters to continuous monitoring of the discharge quality of 
the wastewater” 
 

3.4 Page 19; 2. Primary Treatment 

Primary treatment comprises of pH correction followed 

by Coagulation, Flocculation, Sedimentation, jar test 

equipment and recruiting trained qualified staff by each 

industry is mandatory to ensure proper operation. 

Depending on dye types in order to remove colour 

Powdered Activated Carbon (PAC) dosing prior to 

Chemical treatment or Granular Activated Carbon 

(GAC) Filtration just after final treatment/or as 

Emergency Management Plan may be required. 

Additional pretreatment techniques may be required and 

the industries should adopt best industry practices on 

treatment to suit specific dye types intended to be used 

in the respective textile production processes. 

 
Following process shall be included  
 
Primary treatment (following process shall be included) 
 
pH Correction      Coagulation       Flocculation        Sedimentation 
 
Industries will be informed to adopt best practices, including the 
given comment by Mr. Danesh 
 
Should mention about the lab facility and availability of the 
qualified staff. 
 
Necessary corrections are done in the relevant section. 
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No. Comments  Responses  

3.5 Page 19; 3. Secondary Treatment 

After chemical treatment (Coagulation, Flocculation, 

Sedimentation) organic matter for food for the bacteria 

as well as macro and micro nutrients may have 

substantially reduced. As such it is strongly 

recommended to introduce sewage (black water & Grey 

water) generated from factory staff of individual 

factories prior to their respective biological treatment or 

else need artificial dosing to meet food and nutrient 

supplementation. It is also necessary to establish 

laboratory to monitor basic parameters including Sludge 

Volume Index, Food/Microorganism ratio which is 

referred to as F/M ratio. 

Note: we have indicated that there will be sewage treatment plant 
and the effluent treatment plant  
Comment is accepted 
 
Effluent             Chemical treatment             Biological treatment 
 
Domestic wastewater and Sewage 
 
Domestic wastewater and sewage shall be added with pre treated 
effluent. This will then be biologically treated with sewage and 
domestic wastewater 
The necessary corrections have been made in the relevant section 

3.6 Page 20 Method of verification 

Please refer to comment given above under Clause 2.6 

Page 18 with regard to online monitoring of effluent 

(what parameters) prior to common effluent network or 

clearly specify the strategy to ensure compliance and 

transparency. 

No 2.6 – Periodic lab testing will be done by the BOI from the 
sample collection point. Parameters will be decided according to the 
production process carried out by the industries. 

3.7 Page 21 Clause 2.7 specifies Short Outfall standards and 

Clause 2.7.1 Costal Water. 

Please specify the correct standards to be adopted 

uniformly throughout the report 

 

The final treated effluent must comply with the tolerance limits for the 
discharge of wastewater or effluent into marine waters, as specified for a 
short sea outfall in the Extraordinary Gazette Notification No. 2264/17, 
dated January 27, 2022. The relevant sections have been updated 
accordingly.  



8 
 

No. Comments  Responses  

3.8 Page 21 Clause 2.7.2 

Beach chamber monitoring is not practicable for 

individual factory monitoring as individual piping to 

beach chamber is not practical. Please refer to previous 

comments and propose suitable mechanism. 

 

This is not for monitoring of individual industries but to ensure the 
quality of wastewater prior to discharge. 
 

3.9 Page 21 Clause 2.7.3 

Re use applications please consider other than 

landscape irrigation which is not permitted for industrial 

effluent. 

 

 
Treated wastewater can be reused only for the non-portable 
activities or treated effluent will not be used for irrigation. 

4.10 Page 22 last para 

Specify whether BOI is operating the common effluent 

network and its monitoring. Monitoring of colour 

standards should be mentioned appropriately in the 

report as compliance of colour limits are be met by each 

and every industry specific treatment prior to discharge 

to common effluent network assuming that only 

common pumping main is discharging to the beach 

chamber (Long Term) and JJ Mills as (Short Term). 

It is recommended that industries treat nutrients (N, P) 

as it may be necessary to treatment N,P limit in coastal 

waters in future CEA standards become likely to be 

stringent to avoid algal bloom formation. 

 

BOI will provide only a treated wastewater collection and pumping 
station only. 
 
All wastewater including domestic wastewater/ sewage shall be 
treated to the proposed short sea outfall standards. Except 
parameter COD. In respect of COD the level shall be less than 
250mg/l 
 
In terms of nutrient removal – Individual industries shall come up 
with a mechanism for nutrient removal as per CEA standards. 

4.11 Page 24 Clause 2.9 second Para 

Sludge from dewatering process (mechanical 

dewatering or sludge drying beds) the filtrate should be 

re directed to inlet of the treatment plant. 

– Corrected  in the report 
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No. Comments  Responses  

4.12 Page 36 Table 5.1 it is recommended that the individual 

treatment plant designs along with technical staff to be 

deployed to treatment plant monitoring and operation 

including laboratory staff to be reviewed by H&M 

Committee prior to implementation. The EIA 

Consultant is requested to get CEA opinion and add to 

the report accordingly. 

 

Hope this is to get the approval from HM committee each industry 
for the treatment plant.   

4.13 Page 37 Zonal Septic Tanks 

Please recheck as septic tanks producers' anaerobic 

sludge and may not suit the operation. Further septic 

tanks may not contain adequate organic matter instead 

it is more realistic to add artificial supplementation of 

acetate.  

Nevertheless, alt BOI plants such as BEPZ and SEPZ 

have successfully managing holiday periods as security 

and other personal still working during these periods. 

This type of situation may arise only situations such as 

Pandemic periods which could start up by seeding from 

domestic wastewater treatment plants operated by 

NWSDB in worse case scenario. 

 

We are not intended to allow industries to set up septic tanks and 
all domestic wastewater shall be discharged to in house treatment 
plant. 
 
 
 
 
 
 

4.14 Page 37 Activated Sludge is Not Effective in Nutrient 

Removal 

Not agreed with this statement. Biological Nutrient 

Removal (BNR) can be done most effectively with 

Reverse A20 process (eg. JaEla & Soyzapura WWTP in 

operation since 2011) 

Maintaining Subsurface Constructed wetlands may 

require more or similar footprint while more wetland 

Industries shall be responsible to select the treatment methodology 
and BOI/CEA will review the methodology. 
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maintenance compared to similar capacity BNR 

treatment. 

Better we not specify specific treatment processes to be 

adopted so that industry can propose suitable system 

which could be review by H&M Committee. Check 

with CEA 

 

 
 
 
     Accepted  

4.15 Page 40 Table 5.2 EQ Tank Sludge 

EQ tank can be designed to minimize sludge 

accumulation by deeptnjng a sludge poket with 

submersible wet well pumps. EQ tank should be 

ventilated (preferably via odour control system) and 

adequate mixing not to create anaerobic conditions. 

 

Waste Activated Sludge can be considered for 

multipurpose biomass boiler feeding as adopted in MAS 

Fabric Park 

 

 Accepted  
 
 
 
 
 
       
 
       Will depend upon the industry                                                                                                                                                

4.16 Page 43 Dye paste for brick making 

Lending to third party will not ensure proper disposal or 

regulatory compliance unless if implemented within the 

Zone as a common facility under the guidance of BOI. 

Further leachability test for brick to be considered. 

However, at MAS FP they are using boiler ash with 

cement etc. to make interlocking brick but they do not 

use dye paste directly. Therefore; correct as appropriate 

preferable after discussing with MAS to make the 

practicality of the statement. Using bottom ash as 

mentioned in page 48 may be feasible. 

 

 
All hazardous waste will be disposed via INSEE Ecocycle / CEA 
approved facility.  
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4.17 Page 46 Expired medicine/Pharmaceuticals 

Please re check the requirement. Is it for medication for 

workers or intension to use Pharmaceuticals industries 

is not clear. 

 

Corrected 

4.18 Page 60 Aerators and Sludge Pumps in clarifier 

Aeration technology can be surface aerators or fine 

bubble aeration. In case of fine bubble aeration blowers 

are required. Therefore, better to generalize aeration 

technology. Further not that mechanical aerators 

produce aerosols select technology as appropriate. 

 

Sludge pumps are not installed inside the sedimentation 

tanks (progressive cavity type or submersible wet well). 

Therefore; correct as appropriate 

 

Remove from the original report 

4.19 Page 61 Environmental Management unit 

Please specify EMU is under BOI or at each Industry 

clearly after discussing with BOI 

 

EMU will be operated under the Board of Investment (BOI). Each 
industry shall establish a dedicated Environmental and Social 
Monitoring Unit to carry out monitoring activities effectively. 
 

5.0 Prof. Ajith de Alwis 

5.1 It is unfortunate that this report has become a necessity 

as proper concept of an industrial estate had not been 

able to be followed. This will be an estate without a 

common wastewater treatment plant. 

 

Now each and every industry will have their own 

WWTP and the estate would provide a short sea outfall. 

The conditions have been set for first discharge to the 

The new proposal is intended as a temporary solution until the 
construction of the common wastewater treatment system. This 
does not mean that the common wastewater treatment system will 
not be implemented. 
 
Agreed. Necessary guidance on adopting circular economy 
principles has been provided in both the original EIA and this 
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common disposal point and then for the short sea 

outfall. Believe these conditions have come with 

scientific merit. If yes, the rigor necessary is in ensuring 

compliance. If industries adopt policies and systems that 

support technologies that support circularity there 

should be a rewarding mechanism. 

 

 

 

I have submitted comments earlier with respect to the 

initial EIA and still some of those are applicable. As 

BOI has decided to go ahead with the development, I 

will stay confined to the specific aspects of this single 

industry and its discharge process. 

 

The revised land allocation needs more justification. It 

appears that the green cover is significantly reduced. 

The table should have another column with the 

percentage change indicated to indicate direction. If all 

the industries are going to have their own treatment 

systems the footprint calculation needs more attention. 

Textile and Dyeing facilities will have different systems 

to that of apparel industries. This should be given more 

attention in the adjustment presented. 

 

It is indicated that Activated sludge for sewage 

treatment. I think the on-going coindustrial estate 

strategy thinking should be recommended to Eravur 

rather than this type of 'systems of the past' 

recommendations. 

Supplementary EIA. In addition, close monitoring of effluent and 
waste management practices will be carried out by the BOI. 
Furthermore, the proposed developers intend to cater primarily to 
the export market, where buyers place significant emphasis on 
environmental sustainability and circular economy practices. 
Therefore, the individual industries are expected to adopt policies, 
systems, and technologies that support circular economy principles 
and sustainable resource management. 
 
Agreed, and priority has been given to address these comments in 
both the Original EIA and this Supplementary EIA report. 
 
 
 
 
Under the new land allocation plan, the waste management area has 
been increased by 5.46 acres, while the area allocated for the 
common wastewater treatment system remains unchanged. The 
footprint required for individual treatment facilities cannot be 
defined by the BOI, as it is entirely the responsibility of the respective 
developers. No major changes have been made to the green cover 
area, which also includes the designated buffer zone. In addition, 
each individual industry will maintain its green environment to the 
maximum extent possible. 
 
 
Agreed and corrected. The proposals for the individual treatment 
plants will be reviewed by the CEA, BOI, and the Technical Evaluation 
Committee (TEC) prior to implementation. 
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With this condition perhaps a more detaile< 

presentation targeting individual industries and the 

specific WWTP system needs to be identified, 

committed to the technology configuration and 

presented. 

 

6.0 Comments from RDA  

6.1 The SEIA should give due consideration to road safety 

risks during both construction and operational phases, 

particularly in areas where project activities interface 

with existing road networks 

Due consideration has been given to all concerns raised regarding 

both the construction and operational phases, particularly in areas 

where project activities interface with the existing road network, as 

addressed in the Original EIA. This Supplementary EIA mainly 

focuses on the construction and operation of advanced individual 

treatment systems by the respective industries until the common 

wastewater treatment system is established. 

6.2 The SEIA should address potential risks associated with 

the transportation of hazardous materials (e.g., sludge, 

chemical residues) along public roads during 

construction and operation phases. It is essential to 

outline appropriate control measures such as spill 

prevention protocols, vehicle standards, driver safety 

training, and emergency response mechanisms to 

minimize risks to road users and surrounding 

communities. 

 

6.3 To prevent traffic congestion or obstruction, sufficient 

off-road parking and queuing space for project-related 

transport vehicles should be ensured within the project 

premises. 
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