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s¥mo @  Number 2; 2014 December ’»cexd Volume 13 & Chronic Kidney
Disease(CKD) in Sri Lanka —Current Research Evidence Justification eces ¢2500 g».

0@ gom 09 - @090 OR §&o@ eRIY y iwmw

Collected Location Fertilizer Al Cr Ni Cd Pb ]
type

Anuradhapura Urea 37 3.9 1.4 0.4 3.8 6.0
NPK 203 3.9 1.4 0.4 3.8 20.1

TSP 9.949 52.9 35.2 3.6 50.7 107

Medawachchiya Urea 32 3.9 1.4 0.4 3.8 6.0
NPK 262 3.9 14 0.4 3.7 6.5
TSP 9.405 43.6 27.1 4.0 79.2 75.9

Medirigiriya Urea 25 2103 1.4 0.4 3.7 283
NPK 135 23.7 1.4 0.4 3.8 6.1
TSP 8.563 59.5 223 46.1 411 5.8

Girandurukotte Urea 54 19.6 1.4 0.4 6.0 25.3
NPK 143 22.8 1.4 0.4 3.8 6.1
TSP 9.016 65.9 24.2 39.8 58.2 64.1
Girandurukotte Urea 27 Nd 1.6 Nd 4.0 Nd
NPK 77 2.6 1.3 0.5 2.6 119
TSP 5.177 19.2 10.6 2.3 67.2 364
Kandy Urea 52 21.0 1.4 0.4 3.9 24.4
NPK 140 221 1.4 0.6 3.8 6.1

TSP 10.113 62.1 27.3 4.3 80.2 166
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0O Oedd edTe DNIOFIO JwiBm D1 ¢dm» ocs @wkd® Bwr w1 O BNRWGO
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6.6.2

0853 Bwwd 50 = od@w dem S8BT w®vremIw MO VO A8 Bwwd 50 ews Fomm
©3088080 B®IN® HWWMBOB ¢O DO ¢ AP,

eBOR g8 ewedesd (Single Supper Phosphate) @wsie®id Beuiemwd ¢daxs B8y
Bees0¢50066% 8820 Bwsagmre BHBS

Be0¢50066 98BBe® DB} @wdeszrd

BEBH3 BLcrnmides w8mnd oWOR ol ewideldd (Single Supper Phosphate)
e®Jx @2y 60,000 = D880 BLwrcme HEHB 820w BsY gun @we®d
Bsocmnmce wew §8m» powddme Gi8ud 8wxm 733 ¥ 20, 98 8ecwd®
Ee ¢gog 06 8 ®es 06 = 0= 2006 DSved 8/ o ewdedd Giss B In®
D&Y BEew W0 @it edn 9aBux wc Ay eq( preliminary project proposal for
manufacturing of SSP fertilizer using local phosphate rock ) ©xoea Da8med ¢8O0
By, @0 @23 100,000 2 De8m00wBsy ¥ Bewoesnmacws 0@ BB eewo
2006 D88l B veasT gMD Fewtddmne WRYRD B §ec Gi8sE 8Bwvx 1,222 o
g @m0 2006 D&sed 928y § DxisaB ©wdyrd Bwr®m en®mJ gfwd ¢ By .
& amd 2017 d8vw O» SO0 OO DxwaBw §®W WS @RI e¥neds’ 2017
DEvede s Om Dxosad D&md( project proposal for manufacturing of SSP)
988uf Wo AP, eOE 8 ewdedd (Single Supper Phosphate) e®Jx= @isy
100,000 =& Bdesocmne BE® wews 68w 8Bwm 9,000 =53 goewdsme mRyEn 90 OB
D02 Da8med WD (4:8<q® 18).

BEBY8E BEesrcmnmisws’ 0i8m BB8e® Dieosim®

O8e0DE @6l ewdedd widnersy eOE yud ewdedd (Single Super Phosphate)
Bdwocme BB wewr sFByds ad®cs gdas Om ¢nsd d¢ gmwme A 88T ewd
@®00 Bdwrcmrw BBedsT wuwr 0nwm. gnwemne Bied® Sedn 8BO6 00O Ondx
gm0 @00 Bhwiermw BEO Rwede @d. ded® BEBEdS 0w e®c0 Bdwcme
BBe0s! vwm MESTHOC/BLBem D gD@BmDG wewr BEBEES a6 gmwsIw
BEOO D8O Dwwmom G81E BBwm Bwwm»d gdm eewe (§ e @8y
@cbned®siy ¢ gnd) eB8HC v wBeD. (:18w® 19)

e Batteries
e Detergent
o Fertilizers

e Iron and steel pickling
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6.7
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e Lubricating oils
e Oil additives
e Agriculture chemicals
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SLwQupmieTener. 1974 b pewiget Curgl wraul L SIBHSHHEF  Fenuulemed
dflw  oeneleonen  BWHOB6T OBHTLHS  meUuSBLULULQRHBHSHILET 1978 b
LTSN BUTH DIBHBLOIQHMBWTOEH DJFTEIG GHIRISHBIGET LHMID SNLILGUITH6T
SiHeHHDS  F(BSHSTUNSHDEG @UUMLSSIULQHHESH. 1992 b Y6016
Gurgy) EUEMTWLIMISSLILIL L ORVIAT)Y: QumerdGuL- SITFTHIS sLbLIeof
CarpmIcIsaILULLSET L] ASST  DUBW6E| [BLAUGHMBUITEIH  DHSLOLSTIUITED
GumOameTeniul(h eumHSIIDGI. eTeueuToTulamid, @Re@Gelwed sewBilgsaiul (46
SpmIBE6T SLLHGHSID SiHemen brlge silelpsHed FApiune FGUGSSIUSDE
(WYWITHBHHSH 6TOTLSHI DHEUSTONSBLILL L ).

@mé@nd  QFuwiulL  pwLmEg  s&Ouy  QurenGulsends@  (Triple  Super
Phosphate) yguiLmasll uwau(GeHSEaFmW Sallds aluj GQurerdGulsensm (Single
Super phosphate) swrfliuspasre - @s@Gelweme  LWLSUTLRHEG  1(HSSHIS
Q&meTemeLTLD 61601 uevGeumi ENW@YERIG S TTuIFSB6M e [hHSHI
QauefuBSSILLIRHBSHILET  susHFwumISSIUL L  QumedBul.  SipgTmie  swue,
aleugm  SIMWFSH LPHMID  DMWFFTmeUUTETTeL UBouml  FhaHFUuEIGaiear CuTg
Fodd aluy QumeBul swrfliusm@&Hs STwmeid ahsSUULIYHBHID DHSTLOTEILD
@ UMY Si(POUBHBLILILIQ(hHEHBATE0M6V.
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02.

(wwLEIG &uf QuredBulsendg (Triple Super Phosphate) WyduiLms eiumeusy
saflds  a&luy  GQumed@ul  (Eppawala Single Super phosphate) sefleiit 2 pusd
SpTwlEsIulmbGID WL k@ a&iuy Gumred@ul (Triple Super Phosphate) @ement
@mésewd  QFwusmsts  QFee]  GFLwluGderm  GeueflBTli(h  HITewIWLD
GrusasluBeuGILET  Wemaswmer o pusdHsenen  gmmiod  QFuleuSHeT  eLp6Ld
QeuefBTL(h  HTETWOTHEND 2 _MPSEHIQUSTE SHBGW. SeueuTCm  elumTaIeL
GumerBul sefled OGalwid woHmw SpFels Weaud JFPw  emelsd  2_eTenHesn
sTyewioTs  SHEOUTWEg  Salywreds srenlubdam Fnprs olwurdemwts Gumeo
yomiGrmuwl  wmmid Gpsw  ChrTemw  (GHmMES  FmlpUSTE  G(HBH@GHW  6IaILGIO|LD
GeueMIu(BSSIUL Y HBSSH. Coeibd, Hales auj GumenGul (Single Super Phosphate)
o MU LoMHmILD o MugdHenuwl LeLESRTLILI(H S 1H6060 FBUBOUSST  eLpevLD
suemIuUMIBSIULL  eomsT  QumedBul  oFTEIs  susimw  CaTHmIelsSHe
GMECaTemen BlennCeupmieusm & BL6UIYHMD 3(CF: 1: GoueutTL QLo6ITLI

SIUSTONBBLILL LG

SiPflsmaulear LaTareniub HeTenLOULD

QurmenTaTy  (PeHwsg oD QsTemiL Guimenad  euemomer  siliumeus  GuTerdGuL
Gelwensw @evmienasulsasr oielmeHd OCFwupuThseEnsE FHUBSSHIUG CBHTLIUTS
SIPFTEIGBLD aumTWMISSH 6vmIsT QuTedBul opgFmms swueil, Sgfwed &L e,
uevGeum) SINEhT H6T, ML 60TENTH6IT, WrBsasHavleemeuf e, LoMHMILD
oom_selweonenjaeflen  sauasHNG 2 LUlRmbaal. G, elehepTer  wHmiD
OamPemI L oemwsdler  Superten G elehEpTer  OGIMSHEOITEO  6TLILITEUED
QurenBul.  @Gealwelesr SiewwaiLd, HOBHSH o Husd OCFUIWSIngUl ULFD6T
OO SILFM6eTmW LWSTUTL NG (hHSH 2 aTbBTl(h aleusTwshdnG Cheneuwimest
ugemememw 2 MusHH QFUISH0 OHMILD lugmenseilar elmensHmer QHTLIUTS
agssly ULBum ufiCrramenser GCMOxa(H SPEmae  HWTHSSILLIQHESSI
eteueurmmuienitd, 1971 <opib  opewigest Cung @enmisTewiul L. kg GQuredGul
@alwemev 2018 i opewih @miFeuenguyd BTl et S lelpsHEE
FUBSSHIUSDESG Cohemeuwmen wpwmFser sGUUSNE GCmaampiil’ L i) sendE
(WRWTHHHSH. 611 HMMTL 6D MWD Fepd FHH0BMENH (HMMBGHWD 6UmBUT60
QumenBul@alwensy  QurmentaTy FHwumTs almensHpenTall  UWSTUBSHIIBSDES
SIUeTEeT Seuaid QFVIHHIHND BHd alCFL DMdmaullsr eTHFUTFLILT@GLD.
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03.

3.1

3.1.1

3.1.3

3.1.5

3.1.6

3.1.8

3.1.10

3.1.11

sfsmauimend swumflegd Gurg Weaumpliul’L BenL (Penmaeit

BbHF NGB BMULIG SWImifla @Lb Gurg) LevTeu(HLD THEDL_(LPEDM B 6T
WesTUMMUILILIQ (h b SH60T.
SyauemEsEmenl UfLASH SBoucosmeng CFaiflHzHe0

auenrwmiGsIUL L eomisT QureBul oygmmis swusiuier (LPL) oiemwly ymeid)

sue»uMIBSIULL  eomsT  Qured@Gul  oipFTmis  swueiuler (LPL) 2 @meurdsssd

FresLw
1988 @& 68 YD B6VBB LIFMENTHM6T (LPNDMLILGSHHIHN NHBTTFFLLLD.

Preliminary project proposal for the manufacture of SSP Fertilizer using local Phosphate
Rock - Lanka Phosphate Ltd.

Sri Lanka Standard Specificatin for rock Phoshpate

aleugm SmWEFSITe0 aupmISLULL “aleusmw QaTeOmILUD” FehFlens

Project Proposal for manufacture of SSP - Lanka Phosphate Ltd.

Market Survey for Eppawala SSP Fertilizer Lanka Phosphate Ltd.

Manufacture of coconut Fertilizer - Lanka Phosphate Ltd.

Research Findings on ESSP Fertilizer - Lanka Phosphate Ltd. & Agriculture Department

2008 o0 gpewigest Bumgl evmiaT QuUTELBUL oyFTmIs  sbueiulermed  (LPL)

wHHW &HOTLED sFHsTrgenuds@ (CEA) Fwujulssiul (heten &HmTLed Blemeveniod

BTéHHD QFHTLuTer WHIIH Sibamns
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3.1.12

3.1.13

3.1.14

3.2

3.2.1

3.2.2

3.2.3

3.24

04.

05.

5.1

Cxflw elehepmenr weiGHes  (NSF)  apsod  LFASSILBHSIUL (HeiTen DL FTUIFS
N EBMmB

HHW euEId NSNS

@3 FOUBSILTS UPEIGLILL (HeTeN HeTHSTUIE] MUl a6TTHSH6NT

gl Lf_ 556061

BmWSHNMHNDH UFLFHH HHeucvsmentl QuDmIs GsTeTensy

FUTH(PEY  LUEBMVSBBHIT  (patermer 2 UuBbdHT — FhpeT L2 Leuss
SlUTHMLOHHSHI WLOMID JTRIL UOSMOVSBRBEHHN W(HHHeu L sHer Guymdifluiy

FOIe QUG SleuTHMLOBBSH a1CFLSHHIeuLTRT 2 FHalenwill QuDMISOETaTET6D.

auemFwmiBsIUL L eomisT  QuTedBul  swueiulesr (LPL) sHeneveuy wwmmid GQurg

(PEBTMLWTENE] 2 6oL bEW GO L (HEHTMOSHHIUSHIL T H6VHSHIEN]TUITL 6D.

QumerdBul.  @elwed HuID  GumredGuL  swueiuler o PuSHEH  BleneVWIEIEEmENT

DIUSHTNGHH60.

sembaTwIoleT GBTeH0EH606m60

@mé@nd OFuim WL kig &&luj QurenBulsenda@ (Triple Super Phosphate)
WrHuiLre seaiss  (Super Phosphate) swmflé@d  GosemeuliumnBaée — Bewil &mevld
LWIfBEHSBTET  LFMENH BHMUBEHHHTH SHWTHILSDSTS  6TlUTeus0  GuTerbGuL
@alwemey  Fplurenr  wemmulsd LWSTUBHHIHD, DIULFMENTHMET  H6VRIMNHUN6T
alougmul  BLOUGSHMBHEHHHTEHL  LWSTUBHHID Quiviend, ST  Cxhemeulium(p

LOMID (PeHBWGSHIMSMHBL UFL FeHHe0 R DOUDHM([HHBHI.

sHembaTUley CBuraaEsveneoulest oL HULTHE6T

auemFumBGEIULL  @evmiend  QumedBul  oipFTmie  swueiluler  (LPL)  erlumeusv
Orsmer SieeuenssHNEG Sulermed urHiy goulL ST STIeIons Fev  (LPdauILDT e
SLOUDTRIBET  JOUMLHSHHHTED  DbHSH D 6UCIRIS N6 BHeTBBTUINIMN G L

uweTu(bhsHd QBmerTen  (LPIQWITH([HHSHEMLD.
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5.2

06.

6.1
6.1.1
6.1.1.1
6.1.1.2
6.1.1.3

sombsTUIcdE GBIy SleusTalliyssens@ Guedswons ganerw  GQeusfeurfluime
OaTheogTy SprTUIEFS SMdamasamenud OFSTLIYUGSHHE OCBTERILH6ET SHTJ6IILDT S
seueurprenr  Geuefleunfl  onsmasaiear  SeusTailiybsenst  SHQLILIHL WTHES

Oamewi(h BLOUQHMB 61(hdbd Gauestipuil([hbHHemLD.

ML (LpenD

eriumeusy QureBul Galwed QFBTLFuTer DM(LPeSLD

erumeuey QumerdBul. Galweller Sienweal (b H6w(HLIRHBEVILD

yelFsfizalwed - Hemewmissensdemed 1971 o0 opewigenr  Gumgl  umenm
OumenBulseflen 02  @Gelwedsen siiumeuey  wOMID  Halfspen  LyCaamiserien
sen(hLlssIUL Y HHSHaT. SeupPled  GurmentsTy  Gumiod OQsmewiL  WslGUflw
Gelwed  SIITHYY  WTall LiHeTen  seomeu  LF6xss OFwevsll  Lfleleviemen
siluTeusy LIPGssHH0 imbHIeTNG. @b CQuTedBul Gelwed 06 gy &6eom
ooy Semeleomer HleoliL@GdHulsd ugailujeTeng eemayd WHaD HeuaTOTET 3, UleT6T
Gural eLEE @Gealwsd wPmWw NG Gelwers @rewh  (02)uGHoenTs
SenmisTewT  (PRUOTOD  aILHEG op  OsnG GelwevseT (pempBuwr 40
Wevellwesr Gommles OaTerssT wHmId 20 Wevelwen Gmmled CaTearseT ienalsomet
B HHBMEMUENL WG| 61601 usLG6um) ufGam Hement SIS M BB 6N

OeueiILGSHINBHSH. (Mesteflenemiy 01)

Guaid giememuiLed - gleurgd wrdfl syeysefest (bore - hole sampling data) Wysmywd
@alwedlest 35 FHaipld Semeurarensy Hlev L LSHBHSH DiHTeuk 400 g 2wy
Carl(hé@” (Contour line) Guwed SiMBESIOTNG. ASHHWIEIS ULEEG GH6Iwede0
14 Wevellwesr Gumms Gamaimid COsmE @Gelweler 07 wWeoellwer Gmmis Gsmet
SiGTEUTRTMAIUID [Hl6v UL HFHMEG Boed DIemLoHHI6TEN).

QumerdBul.  epelIOUT[HEMTS  HEWILSTEL  LOMMID  GHUIEISTD  LUITHEHHSHS
Gxpemeuwimert LFeneNT 2 _MUSHF, HTEHML 2 ewiey 2 MusHd Cerurerl  QuT e
o _musHd, ueBeum GraTwerl QurmeT 2 MusHd, CFWUMENBWTET 6TVIDLY 2 MUGD,
wlurewiLl QuTheT 2 Musdl, WHBEH 2 MUSH, uTewIL LFH UmBHET 2 MHUsH

eTeTLUMMIM @G LWITLBHSHSH60TLD 61631 EEUBISTGWTLILIL L9 (HHSHSI-
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6.2

6.2.1

6.2.2

eiumeuev QumrerdGul. Galwedlesr FHpLLbaFmisein

elumeuey  QumendBul  Gelwevmend SwemL L (Apatite) eeipn  selwl  Qumefes
Quuwifled  SIMWasLILGSHSILLRHHBHILST  RHs0  Fngpmgenr  GQumerduged 33
FHIHHHHHSH 40 FHaIHL euemgwTer Senelsd 2 eTenLBISWINBHDH. RbD
QureroGuL GaIWevme g 6J60)60T1 UL ICET IR SIEMLOH G616 @ 6116UTMIT 60T
@alwevsemen el dplurensted GmUusterd Qurgieurs QumerdBulsefled
siLBdBweien Qs wd (Cd) woppd opgeis (AS) @bGealweseiled  &mHSHHe0
Q&MeTeMILLTS ey STLIUBE@IMG  6TOTLH  BGIBISTEILILIL (HETETENLOWIT G LD.
61601 B6u URIB6MTGHF &3 60 DIMLOHSHI6IT6N FTeuBsha LG eme6T Sl HHSH
gl posTuesHer  (Interational Fertilizer Development  Corporation)  ewpeotd
@enmisTILIUL (heTem  (pewmuled @He0 Ol blwd 2 eTenLdsd  0.0005% o @LbD.
(Weresilemesotiiy - 02)

Goepd, AmBre GmTuisE LFusdwoTs STHSMUUSTS SIS TEuTLILL L 61T6T
Oaolwid oI SpFeld @me@Gd CFuwiu’L Grgrwerl uFamenseaied iHd
Semailed  sLmISujeien  Curdepid, etliumeusy  QuUTeBULH6fled Ibs GrFTwied
WsaD GHMDHSH AeNelsd DILRSUeTeNH 6160  UmIWMISHS @R6vmiensd GuTerdGuL
swueflwmsd (LPL) eleugmw oemwsdnEg s@itiiemeaussiul (heen SHalshdh  &Uuy
@umerd@Gul_  (Single Super Phosphate) swrflé@o Qewndl L  SMemaulet epeold
o MIFILGSBUUL(BeTengl.  DeueutBn B  SfEmauled  elendaioeilaaliul L
(wemmemouled @b Galweonandl 2 EsHH0 QmpsHam  dApns 10 GQuredGul
GNWELBEHHGH6T LBIGIement. (esteflenemiiiy 02)

2 meuluLw 01 - GuredBul @Gelwelsr ienweaiL b
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6.3

6.3.1

6.3.2

6.3.3

6.3.4

aIIUMISSIUL L. Gevmiens OUTaLBUL SFFTES SLbL6T

suailenwl 2_(H6umd @560

1982 @ea1 17 b Qevdad HOUNB6T JHBTIFFLLGHHGT cpeold 1992 upemev 10

b e aumrumisHs Revmiend QuTedBul. DFFTEIE SUsT 2 (HeuThsUUL L Gl

swuailulear srrGhTSHE

eTiumeusy QumerdBul.  Gealwenev Fplurs uweaTUhSHS 261 LFFHGl6men  QUITerOLIFen

LPEVLD [BLOG| STUIBTL ML eueNoemLWF OQFUIgH60.

swuailulear GFwmpuesi

GOOTLVIGE STHBLOTET WO LUHW BOL(pmpulrLrs GQurerdurevsemer &w
Caxemeuemw! LisHdH QFuig Cxpdlw GQuTeBul GmmeuliLmlenL BlammGaummisHe.

swuaienwsd Carpmels@d @GnsGsTer

e 1957 @& 49 b Bevdsd  JFTEIS  MBHOBHTH0  Fnl (HHBHTL6T
SHBMIFFLLSHGT S ufsHsonel  sinlelsseder  cpsod  GeuefluiiL il G
2 (HUTHBUULL SIJFTHIG  SIRIBHIGET OO &Sl euenmiIseT  TalmHHd)
L (bSHSTUMHHNT @@ uUGdHwmer  etlumeusd  QuTedCuLl  QFWMEIL L Gdleu
Qrwpur@Gasenerl QuTmIiBuMMeD, CFwWMUBHSHIHE0 LHMID BHenmBEUMMISH6L.

e BB GMUILOULL oyFmmis &Imsh BHTemi(hmed LOHMID ST EUETHEISET
STl mHsHHo FaL_(HHSH TS 60T ETLILIT6U6V QumerdGur_ QFwHHL LTS
QuwilLiu (BeTen  UGHUWIETHID DHST  cpevld  LWSTUGSHSUUGHITD  SieHFULD

OMID DIMFWLTH SpHETEIGHAT FIOUBSLOMET 2 _flenwenwlll QuMMISOCHTaTET6D.

e BB GMUILIULL oipgtEIes &Jmieh GCHTavi(hhed LMMID Sl  EUETHEISET
IIlpaHs L BHBTUmSBHer  etliumeusy QuTedBul  QFWMEIL L LomasL
QuwilLiu’ (Beten  uGHuler opFeTmiBeTer 2 6T8em  evevg  GeuafuledmHbH Sl
o (Heurdlem DA BT BIH6NT FVINBHOIT, LoMMILD 2 _flenLowIT6wTEnLOE 61T

2 _ATENMLGHW SMAHH 2 _Flemwsmenujd QuDHDIGOCSTeaTET6.
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Gupammw &ymsd CHTami(hHe0HaT WMHMID &Sl auenmEIGeT  AeHIHHH
gl (heHsTuesHer  etiumeusy  QuTedBul.  QEFwmd L Lorsll  Quwifliul (heen

LGHWIST Dimenshg CQUTMIISSmETULD CFNIGHE HiHH60.

Gumanmw srmsd  CaHTemihHeo  WHMID Sl euenmBeT  JeHHH S
gl (heHsTuasHer  erliumeusy  GQumedBul.  GawmdlLorsl QuuifiLiulL ugd
QsTLIUTET  IMISHFH LUSHSHBIEH6T, HWIHGHHET LOOHMID 6L RISEN6NL
QumMIEOBTETETEDL MMILD UFTLOFESH60.

GupamPw SipFTme SImsD CaTavi(heHe OHMID Halw euemiseT almsHe
gl (bbsTuaidhder  eiumeuey  QuredBul  GQFwmdA Lwrsl  Quuifleiud L
uGHle 2 HHACWTEHHTH6T 2emAITHEDHEBEH CoueneLEUTUILILGEHMET 6ULDMEIEGHH6V.
GuomamPw  oFTEIE  s&JEED  CaHTav(hHed | WLHMID SN EUETEIE6IT
SalmsHS  mlBHSTuaHHer  etlumeuey  GuTerdGuL OQFwmHLLoTsll
QuuwilLiu’ L ugHuier eueniles GCBHTEEHIHMBTE MBFFTSHIHLUULL  DIDRTHS
RUUBSRISMEMULD 2 L aTLIQEHMNBHMENULLD QHTLIHSH ComOsTeenge0.
GupamPu SyFmms &IEIE BHTawi(hhev LOHMID &l euenmiseT TalmHHHd
gl (bHHTumSHHer  eilumeusy  GQumedCGul  QEwmdlLworsl GQuuifliiu’ L
L& uleorms0 SI6V6VG) SDS THTTHSH (L (CF: N[N SIMETHF)|
BLOIQSMBHET  HMILD  HSSUIULL  6UPEIG — [BLOUQHMBEHET  FLOLHSLOT60T
SINBMBHMETL QUDMISHOHTETENED.

QuTeBUL.  SIVVEHI DiFH FTIHS BN CUETEIGMET BB, SHIWLIFSHSH60,
UPBELL 6D,  (PmDMLLILGSSMN, OCFwaiwempluGHH0, OO  SWTHHH0
wwpdaemen GmOaTeTeme.

OQumerBUL.  SIeVeVEHI DG FTIHS 61HTeuH  HLLLIST  DVVGH  DIH 6O [HHSHT6oT
st  gemetwl QHTLIYULL  seflwl QuTHLsefllal Sieved gaTeus =2 U
QurpLsefllar suemie e005H MBHOBTINN CumIdseilar gaTouk 2 musHHL
QurpLasemer 2 MusbHd QFUISH0, SWTHeHHe0, et  aleugewid  GFUISH6D,
Qameeuetie] QFUIHD, SemehFWILBHHD, FHMSUUGBSHHL, alpumen GCFuIHeD,
BméGd Fuigsen le0eng gnmiod GFuige.

QumrerdGuL_ NV 6J60)60T UL @aTLFyulL sesilwLl QurpLasemern
B HOBBHHS6V, U S05GSS60, &SP B FHH60, PDDDLULGSHSIS6O,
QFweT(penmlUbBHHIHL, SWTHHH0 LOHMID 2 MusHd CFuished (pwmdsemen
GuomOsmeierme.
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6.3.5

6.3.5.1

6.3.5.2

eiiumeuey  QumedBUL  Gelwelem SNelmsHEaETE FOUGSHIMBDG BLoLeTulermed

I(HHBBIIQUI [HL6UIPEHENHH6NT

eiiumeusy  QumerdBul.  @elwelest SaHHHEHTE FHUBSHIUSNG SLOUTUETTED
61(hBBIFnlgUl HLEUYHMBHET HGD HTLULIHETM6.

0) pewiLameoll uuinfaseEnsstes Gurevured Coemeuliuml enL  BenmEGaummadnigul
uFemensenen 2 _MusHd CFuig 2 6mpTL(h Cameuliurhodenen  HenmBGeummls

OBTETEM6D.

(i)  GmmsTe LUy & (6TH & BT 60T Quimerduyerd GamemeuliumL_enL DIMLH G
OameTendamigul LFmeNHemen 2 MUGH CFulg 2 eTBTL(H Chemeulium(hosemern

BenmBeaupmle Gameienev.

(i)  PewiLaTeL OO GnmsTeol uulfseEpssTs Gureduyed GhemeuliLm’ enL
BlenmBeummsO®meitend  dnlgul  UFMETHMT 2 _MusHSH QFuik  gomiod)

QFu1560.

(V)  QuredGul semenL UwWsTUBSHS 2 _musHd QFUIWIGBIFnIguI usLBeum

o _MusdHsemen BombsTeTeeD.

uMIWLNSSH Bevmenad OumeBul  opsmmes  swusiular  GeuemeuddHensdlsleern
o LUsJEUIBRIGM6T LwWaUGHH SBmea@d  OGsuls  golyfles oufleow  wmmid
eiiiumeusy  uTemm  GumedBul.  (ERP) Ggemeuwimenr @rsmwies  HenL (LPenmaEEha@L
LWSTL(BRSHIUSET (LP6VLD elILTaIL Helds &&luy GQurerdGuiigener (Eppawala Single
Super Phosphate) o mugsd Qguiweomd etesr 2006 Sy Spewigent Curg IGUTG
QumedBul. oipgmmie  swueiluler smeveugted OQEwpulL  CGuymdflwy Fheen L.
2 Loaushs lujaefear Hmeouillged @evmiens QumerdBul. oIFTEIS  SUNWIT6D

ufiGansenet QFuighl &L gssT LUULmbsal. (Ueaieflenswiiiy 03)
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2 HeuluLw - 02

DEMONSTRATION PLOT

[AGBOPURA]

6.3.6 QumedBul @ealwensew SWBHSH OCFulugpsnTs FOHUGSHIUSDSG SLoUTUTET

GUGTTTBISH 61T

(M

(i)

(i)

Bevmiena OQumedBul oFTEIs swueiuled GurHw lene| weldh eueTEIG6T

srelu(bdeimento. (Uestefenesriy - 04)

eiumeus  umemm  QumedBul. (ERP)  @elwelesr 2 fleww  sipsmms

B SHNGFOFTHFHIOTE R([HSHH0. (eeienswiliy - 05)

BVEIND QumerdBuL SITFTHIS &Lbuesil I & GF QFTHHLOTHS
STEILL{HEUSHET  STTEWIOTS  6llUToUeL SHHs &uy GurevGul  (Eppawala
Single Super Phosphate) @emen GubUBEHHIMUSDHBTE lUFTUI  DIWMIDFH
LoMMILD 6JEMEUTLL SITFTEIS I\MI6U6VTEI S 61Tl 68T UmBI@UmMedlen 6oL

QuDMIBOEHTETEHLD GUisVIenLD.
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6.3.7

6.3.7.1

6.3.7.2

Spmdlenims GG @GMUILiu’ Leurm wreflll wommid Cuends  euENEIS6T
@ssuauiL  STulUBEUSST  STTILTE  SEVGTE  6IILUTEIN  HHS
ainy  GQumedGul  (Eppawala Single Super Phosphate) 2o mpugdulene
@evmienad  QurendBul  opFTmIs  sbueld@  CumOaTeTeTeLTD  ETRTLG)

sprTFfasefel®mba 2 MIFHIUGHSUULL G (Metelememriiy - 06)

@evEImas QuTedBuUL SIFFTEIS Swuailuils BlswpaTe CFwmSmet

aleUFTWSHMSH SIQLILIHL WITHS Qs mesrL QummHenTSHTFLD smetliu(h&esTm
Aevmiemaswlen Uysmer gmmiwdl uulprdlw Gxpulemev, @mUuy, eurFenesill QUTH6T
auensmwl Gumey OFHeaTene (WHevlw BewILsTevll UUNTHEHHGHSH CHemeuwmenn LFene6r
2 _MusHHeEsTE Gevmend QuTeBul. SFFTEE SWURiWTed Sevmiemnaulevieien 12
ST HIMIGUEITTEISH (6Th (&) eLpELLIQUIT (HL_ 61T GULDMRIGBLILIL L GL_63T IbSD
BloeuenshHerTed 1992 opb  pewigellBHHSH  BSIM ey  SUUFmeT 2 MUSHH
Qeuiwiulp  eumAamal. CHBuTew 2014 D pewigeT  CUTH  AUMTWMIHS
@evmienas  QuTevBuL.  oFTmIs  sueiwTsd  sumfluursvalsd GBhThmielsaiiul L
O\H6316m 601 LUFemn6r 2_musd BlensvwishHeVId HETTLSHT6VLI LU HEHHHTSH
FUBSHLUUBIED  uFemen 2 pusHHHeT  grbldsiul (heTener. 1976 b
oLengellhbadl 2019 b pewi(h suemy QL (BOwTHs GuTerdGul  Galweoseiledhbal
1.4 Wevellwenr Gl OFTar SemeuTaieneu@evmiensd QUTELBUL. SIFFTEIS  SLDLI6T
OMID  GgETHU  DJFTHIG  [HMIUSTRIGENTE0  LWSTUGSSUIULIQHHSHHI  6TEITLISHN6T

BREIBTONHInQUSTE R(HHDHH. (Neteienewiiiy - 07)
Aevmiens OGureBul oiFgTmIs  swueflwumed 2013 b ewnged(hhd 2018 b

SLWI(H UM MbBH (BT BTevdHHer Bumzkl wTHATWL  GQumrerdGul. 276,431
QL fls Osmeaiser 12 seflwmy swuailseEndd alhusnet QFUILILLIQHHSHET.
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Sl Lauement @evdasd 01 - QumredBul swuafuier elpusmerset 2013 - 2018

6 UaITerD SIS HLDLIGH
§.m.#& swuel - QasmupLdy
F.m.8 @bl - (G (H6ITH60
BameSerd &LDLIGHT

Geoull. o651 LU
F.e1.8  sLbued

GT&HEOLMY  SLDLI6
Garepwy QamwFBaed sLDUE
6UIBIBLD SHLDLIGHT

19@iom  sLbLI6wT

yeyesiend Sieii sLbLies]

g DT BHLDLIGT

QTS LD

Siemdlewimis 2013

QFuiwiu’ L. Qurss GumedBulseflesr oiemeuresr 276,431

elpuenen QFunuiu’ L oeney (Cwlflés G mer)

2013 2014 2015 2016 2017 2018
18,850 18,450 19,650 13,450 15,250 14,665
10,500 11,500 12,500 8,500 9,050 9,470

2,100 2,350 3,200 950 1,032 19,895

4,900 4,500 4,050 2,500 4,360 5,860

1,975 1,650 1,800 1,200 1,335 1,605

3,225 3,050 2950 1,500 1,825 65

3,500 3,900 5400 2,650 3,511 4,401

375 325 350 285 234 -
325 495 520 120 390 50
- - 1,280 2,500
- - - 330

1,300 730 820 850 819 1,258.8
47,050 46,950 51,240 32,005 39,086 60,100
2018  &meoluGHuWlesr  Gumgkl  sLDUETWITED

Qo HgLd

100,315
61,520
29,527
26,170

9,565
12,615
23,362

1,569

1,900

3,780

330

alpuen 6ot

Ol fls OzTarsefsd 36

FHAIHID SleMeuTesiened 6 Leujerd Sl Soueid@ ealpusmer CQFuiwiul g hbSEI.

eaieid, 2018 op0 ypewigest Gurd B swuell  OameTeuse] OQFUL 14,665

Quwlfles OTaiseT eneuTareupmil 61 @UUIBnsUTsd F.0,.8 Swual (G HaITE6e0

@enmed 19,895 Qi flé Gzmaiser sleneuraneney Gamereuste] QFUILINILLIQHHSHE.

6.3.7.3 2014 o0 opewigest Burg Gevmiensd QuUTeLCUL SIFFTmIS HWuiwTsd suTfluGuTen

WrCaasdlev OFHaimen UFmem 2 _MUSHH Bleweowld 2 (HEUTEHSIULQHBHBIHILOT b

2 NUSHUWISNT SLBHS BTG (HBEHHDBTR Qeorud SC HIULIBSTme.
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Yyeftey
() QewumdlL QFeve e

@6VImLILD

6.3.7.4

QU(HLOTEUTLD

Sl Lamen @Hovdsd 02 — OFaimen UFmen 2 _MusHH HaneowsHer Geomud /

BULD - 2015/16 —2018/19

216 2015/2016 2016/2017 2017/2018 2018/2019
¢pum ¢rpuim apum epuT
45,880,398 23,634,560 36,883,192 23,334,967

(46,139,320) (28,002,807) (43,779,678)  (35,536,695)

(258,922)

(4,368,247)

(6,896,486)

(11,701,728)

GupamMP  SiLLeuswent Revdad 02 @eveTen  Haeucvsefller Uysrynd  OHerener
ugemen 2 _musdH BemeowsHer GBsmMw  mULmeg 2015/2016 oy oy ewngenen
HEUMTSHHM S 2018/2019 oyb
FHIBHHFHTL DNHBNHHHHSHH TATLH DHeUBHTANSBUILLL F.

61(hH&HIHOBTeTEmHUTE0 opemigest  Gumg 4,519

@evmiens  QuTeBul.  oFTEIs  suaiulaT LITSTET  AUHLOTRIHMS 2 _MIPEHEHLD

(pOOMMOWTRT 2 6THTL(hd  SWuUile@  peoliQUTHLSEMTES  6TLILIT6U6D

Qumerd@ul.  (ERP), o _wijsywmen eiumeusv  utemm Qumerd@ul  (HERP)  ommid

gma 2 Pus sHSILGSSNSNBHS  SLES RS
DLEWI(BBEMNE 2_MPSHHIGNEN  QUHLOTEID LOHMILD SHDBTE @L Guppy GCFeveyser

UTenMm

QUL Bemern

wemmBw i Leusmewt 03 wopmid 04 Gev HFLULL (H6iT66T.

SiLLaamem @evssd 03 — QurerdBul swuailuler elpuenen eugmomend 2014/15 —
2018/19

2014/2015
(eum)

2015/2016
(emum)

2016/2017
(emum)

2017/2018
(euIm)

2018/2019
(euIm)

QgL
(apum)

6TLILITA6V uremm 429,697,844

QumrerdBul.  elmuenest
2 WITsHLome erliumeusy 99,817,395
UTenm QumrerdGuL

almLen 6ot

424,243,777

92,069,620

263,439,661 360,912,445 397,972,670 1,876,266,397

78,840,900 97,490,490 111,524,775 479,743,180
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Qg ev16m 6T LIG 60 61T 520,655 46,424,398 23,813,360 29,676,203 20,837,197 121,271,813

U6 6wt

wyfwr enb.g.9 wHmID 395,100 (3,000) - 5,472,100 640,000 6,504,200
eJemenTLL uFener

elpuenet  (sLoueluilest

2 MusH S1606V)

530,430,994 562,734,795 366,093,921 493,551,238 530,974,642 2,483,785,590

sueiulemed alpuenet aumoraisHed 2014/15 opb opewngedmba 2018/19 oypib
aLewi(h  euemgwimenr 05 oypewmi(haefles Gumg o emipdHd  euHLOmEID ehum 2,483
WeoelWenTeds SHHSHILET UHD DHH6MEY OIDLIENST  AUHLOTEILD  6TLILITEUEY  LITENM
QumrerdBuLs6MelHbH S 2 _MPSSLILLIYHBESHI). SIS RLBOwTHs  elphusner
QUHLOTETHHD 75 FHOIBHLD DIETEUTOIHT (GHLD.

SlLLouemew Qovdsd 04 — QuredBGul swuefuler GFsveyl uGUUTUIE WHEOILD

@eomud - 2014/15 —2018/19

Qzevese6i 2014/2015 2015/2016 2016/2017 2017/2018 2018/2019
U eHLIT ity ity eHLIT
alpuenerd &luiLd 250,027,971 319,223,189 248,209,748 296,818,870  341,893.72
LETHSH6MMSHSH60
QaFeveymeiT/elhLen 6ot

LoMMILD udiTh 6560
QEonme 12,366,891 3,396,237 2,699,064 3,560,858  3,940,92

Bpourtas  QaFeveymer [

OaTnaFTam6v LoMMILD

Hmanss Geease. 192,170,979 217,005,254 193,907,231 204,872,991  189,960,22
B Gasveymeir - - 2,153,976 1,482,609 476,97
QLoTHHLO 454,565,841 539,624,680 446,970,019 506,735,055 536,271,85
ouflé@ (LpeITedrT G6VITLILD 117,858,487 60,893,567 (32,007,850) 38,679,281 28,663,25

(peold - yewidemas  2014/2015 — 2018/2019 Gevmienas QurerdGul.  yFTHEIS

SLoL6oT
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6.3.7.5 Hpeuestdo 1 Guolfléd Gxmer QuredBulyest alpusneassTed OFee] GaFWIwIbLLL
Aywid oy elpusmer alensd S Leusnent 05 v HTUUBIEIDS.
SiLLeumew Bevdad 05 - vG SHywapd Grszs Sywapd 2015/15 - 2018/19

2014/2015  2015/2016  2016/2017 2017/2018  2018/2019

eHLIT eHLIT eHLIT eHLIT eHLIT
1 Guifled Osmer 4,326.25 4,692.91 6,207.19 5,867.17 6,292.49
@mamen Gmyig
Sywid (emurm)
1 Guorfé  3,291.01 4,107.21 5,814.13 4,150.54 4,228.51
Oz Teeiin@
o _MusHwmmp  &Slyuid
(emum)
1 Guol_fla 7,617.26 8,800.12 12,021.31 10,017.71 1,0521
QB TevIeNIS &)
AT Y: 3 (VAT
(eBum)
2_Husd Sy 43.2% 46.7% 48.4% 41.4% 40.2%
Sywid QorsHs
ArwsHer % o5
6TLILIT M6V UTenm 8,778 9,000 9,500 9,500 10,000
Qumerd@uL (ERP)
alpuenet  elemev 1
QoL flés Cxrearaing
(epum)
o wit  syHHevmen 11,500 11,500 11,500 11,500 12,500
6TLILIT6L6V Umemm
GumerdGuLigevt

(HERP) elmLen o1
alemev 1 Guoilflaé
Qzreareing (qmHum)

37



6.3.7.6 PneuanisHet FLbdH WMbH I(HB6T BTeSHHMETEN 2emAuIT SEFud i L 6uenesot
@evaad 06 B0 HruuBGAeimgl. epum 1,162,027,831 ous QHHSSHI-

SiLLeumew @evdsd 06 - Hyemewils Syund 2014/15 - 2018/19

2014/2015 2015/2016 2016/2017 2017/2018 2018/2019
(@um) (mum) (aum) (mum) (®um)

Gurds omPwiy &@gwd 192,570,757 236,020,214 224,677,764 230,782,595 277,976,501
(erpum)

Orss Sywd (emuT) 454,565,841 539,962,680 446,970,019 506,735,055 536,271,853

Quorsg  empluiy  dyuib 42.4% 43.7% 50.3% 45.5% 51.8%
Oz Syuwig et

FHIBHLOTS

oem A1y 6TemT6mNSh NS 326 286 347 331 335
R o6 AU I(hHSHTH

Boeueid  CupOsTedIL  590.707.84  825,245.5  647,486.35  697,228.38  826,780.60
gyngflé Syuwd (emHum)

6.4 eilumeued umenp OQumeCuigenerl uweUGSH Halss SuuT Gumred@ul (Single

Super Phosphate) ugenen 2 _pusd GFulousear (WoHEWISHSHIaID

6.4.1 2014 o0 oyewngelphgk 2018 oD OLewi(h  GUEDTWITET  DYEWIYMBTET OGS
amSuIsT Sinsmaulst LFsTIw Sevmimnsd &LbH 05 DLmihEeT STevsHHler Curg
FyTFiwuTs @ SpewigmasTs 1,033,000 CamsLwiiseT eneurer GpbmH uuITFOFUImS
BunOsTatgHhIHILST uFmen OCQFwenssHE  FHroysellar LFSTIL  SHBTH
ggrgfuns Gmé@d GFuls (wwL g S&UuT QumeGul ugemem 35,991 Gl flé

Omesamen LWTUGSHUNHHSHI.
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6.4.2

Sl Lauemewt @evdsd 07 — OpOHuUUITF QFumas GFuig OsmeteniulL GamsésGLwir

oleney - 2014 — 2018

2014 2015 2016 2017 2018 Qo SHLd

@mBm LuaTE GFuIens 964 1,254 1,114 792 1,041 5,165
LI6BOT600TLILIL_ L Qama6iLwiT
Sleme] (000)

aleugm oiemw&Har cpsold Fomilesiul L 26/2018 opb @evéds 2018 s 23
b FaFw  omwsFFgemer  alehepTuaisHed  (Leieilenewiiiy  08) 2018  oyd
oTeMBTH QUTeBUL SILmSW NysHTer GBIl LFmeT 6UmNSEHENTTE  (LPLOLOLEIE
aut  QurenBulsefler (TSP) Bzl Bzmemeuliun® 96,000 Gl flé OFTeaiser et
STUULQ(BHSSI-

oL wiIG &uT GuredGul semen (Triple Super Phosphate) @maé@ind GQauiausnE
GumOameTemiul’ L OFevey @evmemauier OCwLTss @nEHGLHF CFeveilar FHaisLTs
d(hHHISCBTeTmBUID 2014 o0 Semigent Gumgl 0.025 Fzeaiswrsad 2015 b
apemngest  Gumgl  0.028  Fzeiswrsand 2016 o pewigesr  Gumgk  0.049
gaeaiarsad 2017 o yewiger Gurgl 0.04 Fgeaiswrsad 2018 b ) 6wTIg6T
Gural 0.129 szeiswrsad uURlURUITE: dAHeTHHF CFTHHHHH.

SlLLouemew @evdasld 08 — @né@d CFUwlULL (WWILEKE &UuT GumerdGuLl

@zmLiTuTer eluyLd.

2014 2015 2016 2017 2018

(LP(LDEMLOWLIT 60T
Bm& @0 @g6vey 2,535,163.10 2,572,466.50  2,794,393.00  3,198,580.31 3,613,703.06

eHUT  LOl606SIUI6TT
uFemen  @MébGHLHF

QFevey -  epum  35,591.00  39,573.10 19,904.20 15,672.89  42,520.46
Ol 6NwI6sT
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6.4.3

6.4.3.1

(LPLDLOL_TBIE) &HUIT

GumerdGuL 637.84 710.84 1,377.07 1,306.58 4,664.90
Bnas@wHF  CFevay

UM 1O606UIGHT

QEIGIR

Qauiuwiu’ L

(LpLDLOL TBI(G) Uiy 13,919.65 15,036.45 32,902.66 30,314.00 87,782.45
Gumero@uL_igevt

oemey - Gl fle

Qg et

(LP(LDEMLOWIT 63T

BaGLHF

GF6vailed

(LpLDLOL_MBIG) &y 0.025 0.028 0.049 0.04 0.1291
QurerdGuL

BnesawdHF  CFevay

FHOIBHLOTH

@mé@od GFUIWNULL uFm6NL LWETUTLIQET LTSHBIONET alenermeydserr

BVEIMNBHG UFMNTBmeNT BmeHGWLd CFuiund Gurgl LOHMID BTLIQED UFN6THEM6NL
uweiuGssid  Curg LIF6m 61T 61601 P HMG &L (hLULBSHBHIUHMEHLD D6
FUBSHLUUBIen vulTsefler uTgHsTUmL 2 MFILGSHIMNSHDBTEHAD 1988 @6t 68
D RQeVEH LFMENEBMET QUOEIGUBSHBHIH0 IRBTTF FLLSHH cpevld emUT(HH6r
aldsaUulBeTengiLer st cpeold 01 HBeordymd  QumrerdBuiiiged Gsigdluid 05
WeoeldlgTOmEH oiFs  Qumiodenw  GaTemi(heTen  LUFMNEMET  BHHBTLIQNE
BméGd QFung SHoL  QFuwiul (hetengl. (Uerelleneniiy 9) ssusurmruienid
SLITUIFS  Siemasaied HgehsTl LUl (heTeneurm Wsed 2 wieuter OQsiguoluib
oI SpFald FHAIBHMS OamewiL QuTedBul.  @Gealwed smewiubdam  Foorr,
Quevmerd, Gmmismer, 2 evudlevgmer, wWGAWT Gumeim HTHBET GEVEINBHS
L mig a&ut  QumedBuilsenen (Triple Super Phosphate) @ma@nd) Gauidein
BTHBEHHG WLHHUID WPHHAW QLHMS eudldbHeimenn eraLgh LFm6m QFuIe0dd3 6
sreysefiler Uysmrw @enmismswiliul (hemengl. (Ueefenssrliy 10)
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6.4.3.2 Guoad GasldluioTeig walld 2 Lb@GI UTHHOTE HhFeH QIFTWeIl QuUIT[hHeNTS
o aTeNGILel  SMIBIEEIGaNe0  BawliLsmeonsd  Qasuilwd  Gealeug  FnBysd
QFwPOULTmWESEG LIsSTalons STéEswelliusTsa)n iSNG Bweodsons  FIed
womid  cpememuled YmmIGhTUI GFEIGHE FMiGHNEmEBHT (HMHMEUMLFH60, DIHB
Br5s  SWHSW Bumetm e  CuTulsEnEHE Osgllund 2 Leled  BFmHe0
SlgliuenLwns  smweusts  Gurprdfflwr & 15 Herprwes  womwd  Cuymdflwir
Grramest gFHHrNd opHCwmflemed 2009 o0 pewigent  Bumgl  CopOETERwIL
apyyriFfsefer  yasryw  (Uaeflenswriiy  11) QeuelluGSHSUULRBHHSH. Db
LITUIFSBETET ANBMBHMEN FUTH(LPeU LOBMVSBWHWD Geusflul’ Geitem Number
2;2014 December Journal @est Volume 13 @so Chronic Kidney Disease (CKD) in Sri

Lanka — Current Research Evidence Justification op& &L Oul gmbsa!.

Sl Laumen @evdald 09 — ugFamenseiled SLESujeien o GeoorasshHear ieme]

Goraifléasiur L LIFenen Al Cr Ni Cd Pb U

QL mIS6N UM S

SIBITTSLTID Urea 37 3.9 1.4 0.4 3.8 6.0
NPK 203 3.9 1.4 04 3.8 20.1
TSP 9.949 529 35.2 3.6 50.7 107

LoSHeUTFSW Urea 32 3.9 1.4 04 3.8 6.0
NPK 262 3.9 1.4 04 3.7 6.5
TSP 9.405 43.6 27.1 4.0 79.2 75.9

QA RAfw Urea 25 2103 1.4 0.4 3.7 28.3
NPK 135 23.7 1.4 04 3.8 6.1
TSP 8.563  59.5 22.3 46.1 41.1 5.8

Syewut (b Cam_GL Urea 54 19.6 1.4 0.4 6.0 253
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6.4.3.3

6.4.4

6.4.5

NPK 143 228 14 04 3.8 6.1

TSP 9.016 65.9 24.2 39.8 58.2 64.1
Syewt(hmHEamL_GL Urea 27 Nd 1.6 Nd 4.0 Nd
NPK 77 2.6 1.3 0.5 2.6 119
TSP 5.177 19.2 10.6 2.3 67.2 364
H60TIQ Urea 52 21.0 1.4 0.4 3.9 24.4
NPK 140 22.1 1.4 0.6 3.8 6.1
TSP 10.113 62.1 27.3 4.3 80.2 166

wmeHHIUT LUyFaier By oeuisenmed Bhdw usHflenss@®Hs FTUNSSUUL (HeTern
AmewsHeMHHHHE  LNH0sHESIULL  HHeusos6eflar LTSI  Gevmienaulle
Qwrss Beotiuginled 1/6 Seneuten 11y8saFD wamGeued o' | Fo55 CHFILTS
o oengiLeil BF WwHIHW wwewev BTLeBHEH S Curadl ughaeTeng. GCzsulemsv,
o (HMENHHIPMIG LOHMID  gmerw  sTUIsH  LWITFOFUIMNSHEHHEG QTFTWeL
OQuUTHLBET DHB Senaled FHUBHHWSBET STTHIDLTSD ST(HE6T DHeUNHL UBDEG
FOTHSILTE SLLCUNESTD WewT DYHHF CF6OsVID UTHILSHSHEHLET  STFTUl6e
BFaL  QurpLseT wammeued Bfled sevadaimer. SeueuTCn  Galllund HHs
Seneleomen @yaTwie 2 e6TefBaEnsHE WHHUTL L BIg &uT Qumrerd@ul (TSP)
(WPSAWTRISTGW. (eeilenewiiiy 12)

Bevmimauled salds anuy GumrerdGul  (Single Super Phosphate) o musgulenest
o TwlEs  (Wwpuwrs  QEbBETe0  mEH0sTH  alflumLeugiar  yHw  Chrys
OamPed 2 HaTssIUL (B TSNS  UTDGEMSS  SHJD 2 UWIFEUDL UL 6T
SmaBTenulsveTen LIFCssmiseilsd Coifled OHTHD EUTUINILGHSHEHLD 2 (HEUTGL  6T6
Qumer@Bul. oiygmmIs swusiluleamsd alsugmtw JwwFHANEG Fojulss slds SUT
QurenBul. swTfléa@ QFwdALL snsmauls wpeod GeuefiLBSHSILLIQHHBHEI
(Venrerflememiiiy 13)

SeeuTCm  etliumeuey uTemm  GQuUTELBUL &6 OC@dWluId MM LFaNS  (GHODHS
Slenaled  SHTMILLGOUSIITED BT (peVd  SUTHHSUUGHITN  FHHEH — &UUT
Qumerd@ul  (Single Super Phosphate) uvweIUGSHSHIUSET  cpeOld  HHOUTIPS
SalywenLbg sreviliubGdeam Fmbre Grmenwilt Gumsv yYOmMICHTUWI, mesw Gmmul,
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6.5

e Gumestm GhTUISEMTE  FepssHHMG gOUL(HeTen UTHEBIOTET  HTHEBBIGH6NT
GmmeusnHLWD et Burmfluiy eueiiedll  QUIFIOET DlGUTHEMET 2 6ITEMLBEUW  6J(LD
pUTBm6NS OQamewiL  Guwelammed prruiFfulener  CumOsTewi(h  eupmIsu|eTen
Phosphate fertilizer is a main source of arsenic in areas affected with chroaic kidney
disease of unknown etiology in Sri Lanka ereim oppmuisd oipleaemaulest  epevld
wopmid 2017 wemev 11 b Had  eleugmw  womid  sTeoBL  SlalhHEHE
SmwFHemed LISTHHD GeusiluiLinbdearn algiFy alehepmen FehFensulet epevLd
alenesoeMbaElIUl(HeTengl. ASNEBEEIS HBHHBTVHHD Fepdld (PBBICHT(HHSHIENTEN
BB @GP L GxToowT ChTUISEHHEG LISHTE STJaUIoTE 2 6fen Q&L Owid
OMID SpFNd GHMMEUTH 2 66 LFMENEHMmeNl LWTLIHSHSHIUSHMITE0 DibEHTUISET

GSMDEUMLFO QL OUMIGeT SenmisTelUl (heTengl. (LUeefenewriiy 14)

salss auuy OuredGul (Single Super Phosphate) 2 _pusd QFwWeusmsTe
QFwHE_L 1D

BFQFLDHLSHHmen  D(WeOUBSHHUSDBETE MBHOBHTIH0 IaHSH DiemOFaH
gojulsHs 2006 ouBe0L 29 b HeEHU  SwwwFFTMed  allehEhTUNISH MBS
(Deiteflenemiiiy  15) Siou/06/1596/266/025 opip Bevdbs 2006 GeiGswbUl 13 b
HaHw  smwFFyemen  FHywomend  (Hemeflenswiiy  16)  euPRBISIULIQHHSHSI
SIS LOT 60183 6vT Aysmyd W8y yememaeflest BAFmy o miHium’enL
o MIFILGSHIUSDETES — JuDPenst  JWPWOUBSSHID  cuemauId  Seupmlenen
ENIMCEERIENE) (Lp6ITERTIT DT FMTEIS (O TN T LomiFyenioliy
1,60 60515 (&) (L6 60 63T V% elugLoTs Wemmuiey QFuIusD G S
SToreledaslul RhHbsH. S LS mss0sTH0 AlelHsHd mwsdear 2006
Beubuy 08 o HeHu  Ghlysser wwopmid  BlEH  AHALLOLD  SiemwFHe
SIUSTANIHHMEN  DIMOFFTMEU HOUMSHNG 61(hSHHIHE QHTewi(h CFUDHL L GHmg
IWPOLBSHIUSNBTR SESHTTHMS  (Heiasienswory - 17) eupmiuNmbSHS!.
Guoaid, RFOFWNHL L SHMI  DI(POLBSHSHIUBHERT (LP6ULD LFNET BN SHLOHBHTHE
QFevey Qauiwtul’ L eumLIbS Frmaf OFeveurdw epum 900 Wevelwener CFilsHs
(W Owaa masH0SHTHmen S TwllugnaTar CQwrss BiHsh Cxhemeuliumd  epum
681 Wevedlwent  etedIaD  SeuPPled 50  FHaisHmH 2 6MBTL(H  eURISBET
AEIGUSTEAD  OGH 50 Faaissdnars @Qevmiens  GuTed@ul  sLbue
umISTIIeneT eUPEIGHaSTEHAD OB flalbalIul g HhHl.
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6.6

6.6.1

6.6.2

Falds &uuy GumedBul (Single Super Phosphate) usemen o _PuUSHEGHSH

Cxamauwmen Feolluyfls 2 MusSEH FTemeoujLea 2 _MuUHEH QFulzev.

2 _mushdHF Fmemevenw MBiFwreais@Gw GFwumd L NCyyenevwt

soollwfe o pusderameuLal Salss aluj GuredGul (Single Super Phosphate)
60,000 Gl flé QFTaiser 2 Husd CFUiwsInQul @RUIeOTa6TeN LFmeT 2 MUSHHF
FTmeVSBTET  OHTLES  (WpHeS®H epum 733 10evellWet  6IvToylD  DiGHement  LOeNF
QFVSHGHID &MV 06 Spewi(hEeT 06 LTSHEISHET 6eleied 2006 LD Spemwnger GuTg)
AIWMISS — @evmiend  QumedBul  opgTmIe  swusilwme  swmfléasiul (b
simwEFFNGF Fwojiulssiul L (Preliminary Project proposal for manufacturing of SSP
fertilizer using local phosphate rock) GQsFwpH L SNEmsuled STLLOULQHHDS
100,000 QL fa0s e Buwlievereneud (OF 20 (. 2 _MHuUSHHEF FTMEVENUI
o TwIIlugsNaTE 2006 b opewnget Gurgl  elenevoanidaeiler LFsTrw  (WHeSH
Qauiw  Geuewnguipbed uewid  apur 1,222 evelwenTds RHHSHILET 2006 b
apewngest  Gurgl  FwjulssiulL  QFupdiL  GCGyyememt  Si(PeOUBSHBSLILLTS)
MEBAILIULQYHHESH. ASDHEHewmE, 2017 b pewi(h  uemdy  AHFQFWHSHL LD
LTSS IUL Y HEETHHET — HTJewioTs 2017 o opewngesr  Gung  Wewi(HLd
Qewpd L  oféens  (Project  proposal  for  manufacturing  of  SSP)
gojulssiul mbegl. Helss anuy GurevGul  (Single Super Phosphate) 100,000
Ol PssTar 2 pusHd QFuugsmETs (HUT 9,000 Wedelwer wWaed®h OGauiwiiur
Gouswi(hOe DFQFLDHALL SiflEmauled sTLLUULQHbSS. (el 18)

Fgoolluyfles 2 pusd BlmeowsHmd CaTomeliuder (Wwosluwdbgieud

eiiiumeusy  uTemM  QureBulsemenl LWSUBSH Haldbs &uj CQuTCHL Hemen
o MusdH OQFwugsmaTs Feolluyfles e CHameuliLBOUZIL ST DBHMST MG
QFUWIUBET cLpeUlD  DI6V6VGHI BBHTLIGED 2 MuUSHFH  OQFUICUSHET  (LP6VLD  EULPMIHEVTLD.
@maGd  QFuuw  Burgk  CeuelBTi(h  BrewwE Hode0 2 (HEUT(ESH6USBIL 63T
@BHILYeD 2 MusHd  QFUISH — ReoTUsTLTRIGTGW.  SeuautCm  Feolluyfle
OVGHMS BBHTL IR 2 Musd QFulusaT peold Heeumd mEH0HTIfe®sT |
o _musdaeaier GCpemeuliurignarTs Feolluyfles ibevdms Bma@God CFuleusnE
AUGBLIBSLD OFeve] Gauiwiu@d apum BHIM WeOeWMIGE AHBEMUTH  LIeNISHMS
(BevmIn®d FmIes  HmemssasHar  Hreysefler  Uysryw)  GFbéEs  (piguyb.
(Vesrexfllememiiiy 19)
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6.7

6.8

o Batteries

e Detergent

o Fertilizers

e Iron and steel picklicg
e Lubricatating oils

e Oil additives

e Agriculture Chemicals

QumrerBGuLenL. ¢euLIQUTHENTS LIWETLBHHHIHED

epeolIQuThenmas  eliumeuey  umenm  GQurmBul (ERP) oisbevg 2wy  syshdleomest
eiiumeusy umemm GumreBuissmen (HERP) @ma@od) QFuigsd “LevmiGend wmmib
gemeiw  BUTBEHHEG 6HITE mBHHTN0  SlalheHd dmwFHear  QFueomeny
LODID FMOWGUTHET 611D  6UPHGHS SFUler \FsETyw  (PpenMULTLLT6]&EHLD
drdeurdasend  QuredBul.  GHalwsd FOUBSWLTS 6HOSH 2 L aTLgsHmnBullsid
mBFFTHHBUSDEG (WWTHHHSHILST eiliumeusy umenm GQumed@ul. (ERP) sieveugl
o Wy srsdHeomen eiumeusy umemm GQumedGul (HERP) epsotiQummentas  gmmiod)
QFWieugild FHaljssiiul(herengl. (Lerelenemwiiiy 20)

2019 wemev 12 o Had BHOLQUOD eleugmul emwFdler uFemen 3pCeoTFened
Gapadenr (Fertilizer Advisory Committee) cpsold OamemviBeugiul L STLOT6IHS 60
Gysmgw  eleugmuilsend@ wwL kg &uy  GurenBul  (TSP) @meu  udeors
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07.

7.1

7.2

7.3

salldhd iUy Qumred@Gul (SSP) uweuhsHgusnNE@G 266 @GHalSHSHeID 6ILILT6I) LIT6nM
QumreBulsemenll UWATUBSHIUSET (PeID SHalssd FUf QuTeBulsamen 2 Mus s
QFWIusNBTE HTLTANIHHMID 61am  SHmeid 6i(hedsIULIRHBSSH. (Uereflensswiiiy
21)

SIUSTHTLIL| B H6IT

sds  auj  GumevBuilsemen (Single Super Phosphate) o pusd OeuiusnE
Cxpemeuwiment  BLOUGHMBHET  CLONOBTATOTULLTHH6 STJ6EOIOTS  (LPLDIDLBIG, — &UJ
Qumerd@ul.  (Tripple Super Phosphate) senen @ma@wd OQFUMBHSBTS EUHLTHISLD
QF6v6) QFwiwiu(Ld GeuefBTL(H B T 630TLLITEI & 61T 60T 3616 LUILIQWIT s
SIHBFHHHHDHH 6160TUSH DEUSTENBBILULLFHIL 63T 6TLUTeUs0 UTenm QuTerdCuLsemerLl
LwWSL(hSS Salss auy  GurevGulsemen (Single Super Phosphate) @pbmmiiged
2 NusHEH QFUIUSHHTE @QUIIENID SHTRILLLIQHBSHID 2018 b yemiger  Gumg)
sbs aluy  Gumed@ul  (Single Supper Phosphate) 3,508.5 GQuwlifléd Qs metise
Senaled @mEHGLd  QFWSNEG EwHEs meEHw  Guurs QLmeoy 1,276,500
QF6ve QFUIWNIULYHBBSH 6TATUSI USTRNHSULLL FI.

ugemen 2 _musHd OCFuigk  gmmind CFUIHN  eumTWMISS @evmiens  GuTervGUL
Spgmmis  swueiules siglumLs GnaBsrentes Gmbs GurdHaid, Sidbaswbue
SLTLNSSUULH 25 SpuihaEndE& GumulL ST &SLBHNHHSHID 6.2.7.2 b
upHulesr  Aysmyd  QureBuLssmeNl  cpeolIQUTHLBNMTS  Flev  HLOURNBEHDH G
alpuener QFUIUHMITUD OHETOID UFMENHOT 2 _MUGHH QFUIUSMETULD HNTHSHI
GomIsTeol  UWIfF QFumasGHs BCHemeuwmer GQuTeBUL uFmeTsmen 2 _MusHE
QFWIUBMNG DI6VEVGH FMITW 2 _MUSHBMEN LeLaUMBLIL(BSHBHIUSDEG HLOLGT SH6U6TILD
OF e IGHHUI([HBBAT0M6V.

&LbS mMbH pihselled sbusiular Owrss HrusHed 46.2 Faaisw CuTH
oemfluy  Sgwd o eTenLmIAUNBHSHILET @  2mfuenyl  ugTwfliugnaTs
gymgfluns  epumr 718,089  ojemeumen  aU(HLMBS  HJwHend  souell  GFevey
QFIHMHHSHILET DEHTWSHDEG @UILTES SwusiuILOl®BBHEH QUTHETTHTY&HHMEST6T
umiseily Gurdwsres Gevemev eiaiug GG 7.2 oyib upbHuled ST LU (HeTen
womid  OsMG Gealwevdeaisd sTewiliUGSEm 60 Wevellwer Gl fld OCHTeIserT

Sleneutest  Qameevenayseafled  0.02  FHaisomer  Q@BMETENMeVEEMET  LDTSHHTLD
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7.4

1.5

7.6

1.7

7.8

SUGuTenBul  @alweosefllar 2 flew @UUeNLESIULL  generul BlneUsImIsEHD 1992

@e1 Levteony soueflud LweTuBSHHUNHBBSHI.

eliumeuey  umemm  GumedBul. (ERP) wmmid 2 wibsd SHywomen  eIlUTeled  LITenm
Ourev@ul. (HERP) @m 0@ Owlfls Osreaeisr OGurss o musHdHd Slrugdsd
40 FHAIBHHM G Gupul L SI6TEUT U661 o _mugbHwmm HrwsHms
o een SulBHSHILST Sbuaiulesr Geomu@pd 2014/15 o0 SpewiBLT @UIHmSUTED
2018/19 o0 opeviigest  Gurg 76 FHaisomet  Seneled  eIDFFAWNL B HHSHEMLD

SloUGTANGBHUILLL F|.

Guoaid 2016/17 o oewngedhHEH  2018/19  opd LB CUEDTWITET  CLPSIM)]
aemihEefed ettiumeusv umenmm Gumerd@ul. (ERP) 1 Guwlifles Osmeieier alpuene

alemeowimeng QTsHs 2 PusHHS HJwsms alLds GHoPhS CuDHUTE BHHBHH
OIRTLGE| SiUBTeloSBLILL L G).

6.4 o upHuled sSTLLOUL(BeTemeurm @VEINEDHEG @DéEGHd  GaFuuiuGasim
ugemensaTed BumsTaTemiuGdain CFeveasemen BGFllea@Gw GHNECHTERLET Haldhs
auj QuTeBulsemen 2 MusH OCFulugsnaTed @M QFUDALLSHMmS 3L TWLIIILSDG
2006 meuwbuy 18 b HabdH DMWFFTMeU BISHTID CUDMISCBTETETILL Y HHSHILD
BFQFuPA L HMms TwIIILENEG 2019 @&8zTul 31 b Hed auengujd b6
BLOUGEHMS 61(HHH(HHBNVM6V.

goollwfles o pusdFsremeouLeal  Falss  s&Uf  QuTedBulisenen 2 MU
Qeuwiugnarer  QFwumA L UGyyememt 2006 D LEWIPED  SH(PEOLBSBLILLTS
MEBAILILLL ST STJewions 2017 b LewiLenalsd Sibd @uieveneneuds CammemiL
o NuGHHF FTemevenw! FBFewuliugmars cpum 7,778 Wevedlwenr Gevdsions HIIH
Qzuiws  Geuswng  gOULRHBSH.  Cwed 2006 o opewiger Bumrgy
FQFWPH L Gms pTolEETHHET  STFewions 11 pewibaseT  &TeolilGauied
Fs SeneuTenr BmEGWHEF QFeveneu GHOsETEwI(H (WWWLEIG &Uuf Gumerd@ul

(Triple Super phosphate @mé@wd Gauiw Geussig GHUL IQHBHSHI.
safldbs  auy  GumenBuisenen  (Single Super Phosphate) 2= pusd OCaulusnE

Gapemeuwimenr Feollupfls 2 MHusHH Fremevulensn 2 6MBTL IR0 GHTHMIOIILHET  CLPEVLD
Battariees, Detergent, Fertilizers, Iron and Steel pickling Lubricating Oils, Agriculture
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7.9

7.10

7.11

7.12

Chemicals gpdw emagh0sTevsaiar Chemeuium iyng gFeolluyflbdene Gméd@wd)
QFWIUHMHBTH QF6v6) QFwIFeTm QeuefBTL(h [HT6S0TLLILD (PPAUGHILD
GFlbBHIYWSTE QHHHH 6160TLUSH  IHUSTONSSILULL FHIL T 2017 DD SY,E0TIQ6N
Gurgl GCumanPu masH0sTINe0saMEr  ChemeuliuTiynaTs  Feollugfle @mé@Eod)
QsuwisusmaTe @LOumm OFsvey epum 100,701,249 o6 QHHSI-

eiumeusy  QumrerBul sefled smewiiubGdam Oslwd GFjwmerd 0.0005 FHaiswrs
BmbsIILET @néGod QFuiwiul L (pwwLmig &uj GuredGul sefsd (Triple Super
Phosphate) simidlujeiien QsllwgHer Siene] BFewulssliul g hosale0emen 6T6Ia|LD
Byewulssiu’ L Galilud Senemel WmasHs (WWWLEEG &&uf QuredGul (Triple
Super Phosphate) priiged dev @Lmiseied SMIBLIYSESSImQUSTS S(HHSHH 6IIOLD
BGoBsv 6.3.2.1 LD ubSHuileo G L SLTTUIFS SINdHenBH61T60
STLLUUCHBSSH. aeflan, Gurdw  euenmiEseT  STEUILIULIQHBSHID  6TLLTEID
QureBulgsmerl uweiuBHSH HalleHs Uy GQurTeBulgemen 2 HusHH OCFUIMSNHE

Bxpemeuwimen (LWMFE6T 61(HBHBLILLIQHBEHMN60M6E0 6T6TLSHI DleUSTRNHBUILL L S|

Guaid, @bs BmwéGd CFLWIULL  UFMHMEMET  UWSTUGSHHIHD L6V
CrTuisEndE@ STIILTS QMHHDHH  6160IUSH  SOTRISTEILULULIQ(HHSHID  DieleuTm
uFmensenesl  @meGUHBmen L GHUUBSHIUSDSITH @0 (PWHHWTS  (GODHS
OalwsgILeaTer QuTeCULsMmeTl LWaTU(hSHH UFmeTHmeT 2 _MusHH CFUIUBDS

BLOUQHMS 61(HHBLILLIQ(HBHBHANE0M6V.

Gueveten 6.7 o0 upHuilet  WgsTID  efleuFTulEEhHES — (PWOWLEIG — &UT
QuTerdBUL_&(ETHe G LI (TSP) udevm s HNHD Uiy QumerdBuL_semenLl
LWRTLU(RSHBHIUHMET  2aHGHaldHHe0  MMID  eiliuTeusy  umenm  QuTerdGuLsenerLl
vweu(hsHSH Salss  auy  GuredBulsemer  FWTHUUSMEG o2MHGIHH0  616TM)
STomend 61(hHBIULIGHESHID 2019 Heubu] 25 b Had eumdTUD DIGHITLOT6TSH 68
Wysnyn BLalgsmnd 61(HHBLILLIG(HEHHT06m6V.

2014 LD S|, 600119 63T Gurg) SLOLIETWIT60 eumflu@umev yCaash 60

SIMWEHELIUL(heTen QFHeuiend LFenen 2 _MuUSHHF Fmemev 2015 b Sp6uTg60(HHSI
BLLLD SiewLWD @@ Bloneuerons wrHulmbadl.
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08.

8.1

8.2

8.3

8.4

uflibgieny Seit

BLHS MbH pewihEefar CuTm WLISHHTL @M LEINEG 46 FHOIBHD DieTeuT6nt
gyngfl  emAuy drwugmas ComOsTewih 1992 b Jpewlged 2 (HeuThsUUL (h
Guewtiul (5 6ubhd eUMIWMIGHSH @Revmend CQuTedBul  SFFTEIE  SUSTImWS
Gz Tmmieid@Lb GMBBHTemer allenemdmest Tl SIDLHGI O3 01 OVEING))
QumrmiliyeuTuihd BUFsaTeTed elenyauTd BLANYSMSB 61(HHHe0 Geusmi(hLd.

(@zmLgy: 7.3)

(wempwitenr  FrsHweuen  opuieilet  Ueteny  Feollwflds SubHy  Blemeowlghenguld
sbs aluy Qured@Gul  (Single Super Phosphate) o pugsd Hlemevenwigbensuld
Cxrmrpmielshs OUTHIWSHEHHEG OCOBTHHTE HEVEVTH UMBUINILD  FOHOTLIHS
urdly gmnuLTe amsuled iHs denaled HSalss aluy GQuredBGul  (Single
Super Phosphate) @enewt o pughd OQsuig 2 6MpTLH BommeuliumlenL Lo
QFwiusnGw Bwends 2 musHemw gomiod CFUIUSDGD CHMEUWITET [HL 6UIYHMD
61(HSHFH6V.

(@zmTLgy 7.6,7.7,7.8)

BaHsToHH0 dHs Salywnsed sremituGdearn fAnprses Chrul, ypmICHTUI Spdlw
OxmmmT  GmmTuiseT uFausDEG UmsILIYF OCFLHSImg s SHBSUUGHS TN
@mé@nd QeFuwliuGdaim @bl mig &uj Qumrerd@ul  (Triple Supper Phosphate)
ugemem LWeTUTLIgenss WL (BLLGSSHISN CUTHSHSTIZ eamad GHmDbheH CsigLiluid
Pmd  opFells  FEHIGHHILET  eliumeaiey  QuTeBul  (@Gelwensoll  LWSTUTL I9ME
d(hSHH BHBMVMDMUIS GHMOULSNEG BLOUQHMBD 6T(HHSHEV.

(@amLiy 7.10)

ses aiuy GQumenBuiigenes (Single Super Phosphate) o pugd  Qeulusn@s
Cxpemeuwiment  BLOUQHMBHET 6T(HLILGHST  (LPVD (WPWIL MBI &Uf  GumerdGuLlsener
@na@d  GFlusmaTs  aumBLIBBL  OFve OCFuiwluGdeam  Geuedbrl (b
BTILSHET DieTened (GMOULSNEG BLAOIQHMS 61(HhHH60.

Q@zmLyy 7.1)
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8.5

8.6

8.7

8.8

8.9

AMIWNISHS Bevmenad QuTeLBUL oFFTEIS &LUNSGHE QFTHSLOTET EUETEISM 6L
uwetuhsE 2 _pusHasmen LeaumaslILBSHSNNGE FHLBDHSIeUS (peold GumerdGuL
Gelwensy Hplural LWETUGSHIUSDEG HLoUHME 61(HHSH6V.

@amjy 7.2)

sbuelwred  surflwGurey BxFsH0 emhHEeTeN OFHeiand LFmeT 2 HUSHD)
Bemeowibemd  @eomud 2 _emPpd@GLD  Bimeuetors  rhmusNEG — CoHemeuuwimen
BLogEMS IHUUSNGW  sbusiuler @eootudms IFsFlugnEn  BHemeuwime
BL6UQHNE 6T1(HHBH60.

(@zrLiy 7.12)

MWy  suaiseEndsated GureBulsamenr elpusner Gawww Gurg drwusHms
&L BUUBSHSHIUBE  (POLD  S606VG|  LIPMI  (PenDenS6fled  STwsHms WmssHg
alpuener afensvenwl BIFeuIILSNEG BHLOUGEHMBS 61([HDHBH6V.

@zmLiy 7.5)

amwFarmaiar SmESTID HMLSHETEN Haes auy GurmedBulemL o mugd
Qauigd Grwmd L wommid  Feolluyfls o HusHd FTenevWLeNTaT  HaNss &UT
QuredBul semen o MuSH GFleusmsTe CFUDHLLEHMmS D(PeOL[BSHHTMLOSDT 6
STTeRIDTT el WEEmenl ufl HUUSHSTS (LPenMWITET LFFe0NaTSemeT HLITHSHIH60.
(@sTLy 7.6)

aleusmulsEndg WbLEG &uf GuredBuiim@ (TSP) udleomen saids auf
QuredBulasenstl (SSP) uweauGHSID (WeEwdHHeud CHTLIUTS elleuFTulsEnsd s

OzeMoyuBSHHISH60.
(@zrjy 7.11)

Db, /L ige

' e 8. & oldmoras
SINB BTN TorSEm.

AT B Mg

L eiTuy,.15.&. a0 yioy SHew
HEIHBTUIOUTEN] HEMEVMLD DFLH
2020 gemeufl 20 Had
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Special Audit Report on Evaluation of Optimum Utilization of the Eppawala Phosphate
Deposit for the Development of Sri Lanka

01.

Executive Summary

Sri Lanka is endowed with two rock phosphate deposits and the Eppawala Phosphate
Deposit which is economically more significant, is located in Eppawala in the
Thalawa Divisional Secretariat in the District of Anuradhapura. This deposit which
covers an area of about 06 square kilometers has been identified to be with a capacity
of approximately 60 million metric tons. The deposit has been discovered by the
Department of Geological Survey in 1971 and preparation of survey maps, earth
boring, collection of samples etc. have been carried out related therewith during the
period from 1971-1974. The District Development Council had commenced small
scale mining in the year 1974 and the said task had been assigned to the State Mines
and Minerals Development Corporation in the year 1978. After the incorporation of
the Lanka Phosphate Ltd. (State Company) in the year 1992, the mining thereof is
being carried out by the said Company. Even though 46 years had lapsed after the
discovery of this deposit, it was observed that it had not been utilized at optimum
level for the country’s development.

Many experts have revealed through researches that this deposit could be utilized for
the purpose of producing Single Super Phosphate which can be substituted for
imported Triple Super Phosphate. Further, Lanka Phosphate Ltd. (State Company),
Ministry of Agriculture and the Cabinet of Ministers had decided to produce Single
Super Phosphate. However, the said decisions have not been implemented up to now.

If Eppawala Single Super Phosphate is produced as a substitute for Triple Super
Phosphate, the foreign currency incurred for importation of Triple Super Phosphate
will be saved and furthermore, foreign currency could be earned by exporting the
surplus production. As Eppawala Phosphate contains a trivial amount of Cadmium
and Arsenic, it has been revealed that the chronic kidney disease which is a tragic
situation at present, as well as cancer and heart disease, could be minimized. Further,
it was observed that action should be taken to achieve the objectives of establishment
of the Lanka Phosphate Ltd. (State Company) through production of Single Super

Phosphate and diversification of products.
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02.

03.

3.1

3.11
3.12
3.13
3.14

3.15
3.16
3.1.7
3.18
3.19
3.1.10

Background and Nature of the Report

The attention of the Government, Lanka Phosphate Limited (State Company),
political parties, various experts, environmentalists, residents of the area and media
personnel has been focused on the contribution of the Eppawala Phosphate Deposit,
which is a natural resource with economic significance, towards the development
process of Sri Lanka. Moreover, the National Science Foundation which comes under
the Ministry of Science and Technology had prepared reports on the location of the
Eppawala Phosphate Deposit, fertilizer which can be produced therefrom and
production of fertilizer required for local agriculture by utilizing the said deposit and
by carrying out various experiments on the richness of the fertilizer. However, the
aforementioned parties have failed to take necessary steps even by the end of the year
2018 in utilizing this Phosphate Deposit which was discovered in the year 1971, for
the development of the country. As such, the expectation of this special report is to
draw the attention of the parties concerned, in utilizing this Phosphate Deposit in an

economically effective manner so as to minimize environmental and social issues.

Methodology followed in Preparation of the Report

In the preparation of this report, the following methodologies were adhered to.

Collection of Information by Examination of Documents

Articles of Association of Lanka Phosphate Limited (State Company) (LPL)
Certification of Incorporation of Lanka Phosphate Limited (State Company) (LPL)
Regulation of Fertilizer Act, N0.68 of 1988

Preliminary Project Proposal for the Manufacture of SSP Fertilizer using local
Phosphate Rock — Lanka Phosphate Ltd.

Sri Lanka Standard Specification for Rock Phosphate

“Krushi Thakshana” Magazine issued by the Ministry of Agriculture

Project Proposal for Manufacture of SSP — Lanka Phosphate Ltd.

Market Survey for Eppawala SSP Fertilizer - Lanka Phosphate Ltd.

Manufacture of Coconut Fertilizer - Lanka Phosphate Ltd.

Research Findings on ESSP Fertilizer - Lanka Phosphate Limited and Agriculture
Department
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3.1.11

3.1.12

3.1.13

3.1.14

3.2

3.2.1

3.2.2

3.2.3

3.24

04.

05.

5.1

The Evaluation Report on the Environmental Impact submitted to the Central
Environmental Authority (CEA) by the Lanka Phosphate Limited (State Company)
(LPL) in the year 2008

Research Reports published by the National Science Foundation (NSF)

Reports of the Central Bank

Audit Queries issued in this connection

Other Examinations

Obtaining information by browsing the Internet

Obtaining expert advice of the former Vice Chancellor of the Sabaragamuwa
University, Professor Chandana P.Udawatte and Professor Channa Jayasumana of the
Medical Faculty of the Rajarata University

Holding discussions with the Top Management including Chairman and General
Manager of Lanka Phosphate Limited (State Company) (LPL)

Observation of location of the Phosphate Deposit and production locations of the
Phosphate Company

Scope of Audit

Examination was carried out on the requirement of producing Single Super Phosphate
as a substitute for imported Triple Super Phosphate, optimum utilization of the
Eppawala Phosphate Deposit for producing the fertilizer requirement for long term
cultivations, ability of using that fertilizer for agricultural purposes of Sri Lanka and

the requirement and importance thereof.

Limitations of the Scope of Audit

As the Head Office of the Lanka Phosphate Limited (State Company) (LPL) was
subjected to fire, certain important documents were destroyed. As such, those
documents could not be used in Audit.

5.2 Action had to be taken in relation to the observations of the external reports

as the other external professional exploration reports had to be made

applicable in addition to the direct observations of the Audit.
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06.

6.1

Process

Introduction to the Eppawala Phosphate Deposit

6.1.1 Location and Finding the Eppawala Phosphate Deposit

6.1.1.1The Department of Geological Survey had found 02 Rock phosphate Deposits from

Eppawala and Kavisigamuwa areas in 1971. The largest Deposit with an economic
value is located in Eppawala area of the Thalawa Divisional Secretariat in
Anuradhapura District. This phosphate deposit has been expanded in an area of 06
kilometres and it can be identified as two (02) parts namely North Deposit and South
Deposit when this deposit is studied very carefully and various investigation reports
reveal that the north deposit and south deposit contain 40 million metric tons and 20

million metric tons respectively. (Annexure 01)

6.1.1.2Further, according to the bore -hole sampling data, 35 per cent of the

deposit is located above the ground level, viz, above the contour line of 400
feet and accordingly, 14 million metric tons in the North Deposit and about
07 million metric tons in the South Deposit are located above the ground

level.

6.1.1.3 It has been identified that phosphate as a raw material can be used for the

6.2

6.2.1

manufacture of fertilizer for long term and short-term crops, production of
animal feed, production of water softeners, production of various chemicals,
artificial bone production, Manufacture of ceramics, manufacture of

medicines and manufacture of paints.

Specialty in Eppawala Phosphate Deposit

Eppawala Phosphate deposit is called Apatite in its mineral name and the
average amount of phosphorous in this deposit is between 33 per cent to 40
per cent. Since it has been identified that the Cadmium (Cd) and Arsenic
(As) contained generally in phosphate are present in insignificant levels in
this phosphate Deposit, this is specific to the other similar deposits present in

the other countries.
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As identified by the International Fertilizer Development Corporation in
Bangladesh, the composition of Cadmium in this Deposit is 0.0005%.
(Annexure 02)

6.2.2 Further, it has been confirmed by the project report on the manufacture of
Single Super Phosphate submitted to the Ministry of Agriculture by the
Lanka Phosphate Limited (LPL) that the Cadmium and Arsenic which have
been identified as chemicals severely affecting the kidney disease, contain in
Eppawala Phosphate in very minute levels, whereas the chemicals contain in
very large amounts in the imported chemical fertilizers. Likely, according to
clarifications made in the report, this deposit is included in to the best 10

phopshate deposits in the world. (Annexure 02)

Figure 01 — Location of the Phosphate Deposit

6.3  Lanka Phosphate Limited (State Company)

6.3.1 Establishment of the Company
Lanka Phosphate Limited (State Company) was established by Companies
Act No. 17 of 1982 on 10 July 1992.

6.3.2 Vision of the Company
“To enrich the soil fertility in our motherland by providing phosphorus

nutrient with the optimum utilization of the Eppawala phosphate deposit.”

6.3.3 Mission of the Company
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“To fulfill the national requirement of Phosphate Fertilizer by being Self-

Sufficient in Phosphorus through an environment friendly and state of the

art process”

6.3.4 Objectives to be accomplished by the Establishment of the Company

To takeover, succeed and carry on the business of the part as Phosphate

Project, Eppawala of the state Mining and Mineral Development

Corporation which was created by Gazette Order published under the State

Industrial Corporations Act No. 49 of 1957.

R/
L X4

X/

X/

K/
L X4

K/
L X4

To succeed to the ownership of property movable and immovable
owned by and used by the part designated as Phosphate Project,
Eppawala of the said State Mining and Mineral Development
Corporation.

To succeed to all rights including powers, privileges and interests
arising in or out of such property of the part designated as Phosphate
Project, Eppawala of the said State Mining and Mineral Development
Corporation.

To succeed to all liabilities of the part designated as Phosphate
Project, Eppawala of the said State Mining and Mineral Development
Corporation.

To receive and maintain all books, accounts and documents relating
or pertaining to the part designated as Phosphate Project, Eppawala
of the said State Mining and Mineral Development Corporation.

To offer employment to officers and servants of the part designated as
Phosphate Project, Eppawala of the said State Mining and Mineral
Development Corporation.

To succeed to all contracts and agreements entered into for the

purposes of the businesses of the part designated as Phosphate
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X/
°e

X/
°e

X/

Project, Eppawala of the said State Mining and Mineral Development
Corporation.

To succeed to all actions and proceedings instituted by or against the
part designated as Phosphate Project, Eppawala of the said State
Mining and Mineral Development Corporation.

To carry on the business of mining, separation, refining, treating,
processing and preparation of  phosphate or other related minerals.
To manufacture, produce, prospect for, procure, store, market, sell,
import or export any product of commercial or industrial value from
phosphate or other related mineral of any compound or derivative
therefrom or any by- product.

To carry on the business of refining, treating, processing preparation
and manufacture of any by- product which may be produced as a
result of the mining, separation, refining, treating, processing and

preparation of phosphate or other related mineral.

6.3.5 Measures that can be taken by the Company for the Utilization of the Eppawala

Phosphate Deposit for the Development of the Country

6.3.5.1 Measures that can be taken by the Company for the utilization of the Eppawala

Phosphate Deposit for the development, are given below.

Meeting the local requirements by manufacturing Phosphorus fertilizer for
long-term crops.

Meeting the local requirements by manufacturing Phosphorus fertilizer for
short-term crops.

Manufacture and exportation of Phosphorus fertilizer for long-term and short-
term crops.

Manufacture of various products using Phosphate

6.3.5.2 Trials have been conducted and shown by the Lanka Phosphate Limited (State

Company) itself under the guidance of Prof. Chandana Udawatte, the then Chairman

of the Phosphate Limited in the year 2006 that the Eppawala Single Super Phosphate

can be manufactured by subjecting the imported Sulfuric Acid with the Eppawala
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Rock Phosphate (ERP) into chemical reaction, using instruments existed in the
worksite of the Lanka Phosphate Limited (State Company). (Annexure 03)
Figure 02

DEMONSTRATION PLOT

Al [AGBOPURA]

6.3.6 Resources owned by the Company for the Utilization of the Phosphate Deposit

for the development of the Country

I Adequate human resources available with the Lanka Phosphate Limited (State
Company) (Annexure 04)

ii. The Eppawala Rock Phosphate Deposit is owned by Government institutions.
(Annexure 05)

iii. Ability to obtain the assistance of the Ministry of Agriculture and other
Government institutions for promotion of the Eppawala Single Super
Phosphate due to ownership of the Lanka Phosphate Limited (State Company)
by the Government.

Accordingly, it has been ascertained by researches that the Lanka Phosphate

Limited (State Company) can easily manufacture the Eppawala Single Super
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6.3.7

Phosphate due to availability of human and physical feasibilities as mentioned

above. (Annexure 06)

Current Performance of the Lanka Phosphate Limited (State Company)

6.3.7.1 The Lanka Phosphate Limited (State Company) supplies raw materials to 12 private

institutions of Sri Lanka for the manufacture of fertilizer required for perennial crops
such as Tea, Rubber, different kinds of spices as well as Coconut which are the major
export crops of Sri Lanka which has an agriculture based economy and those

fertilizers are being manufactured by the said institutions since year 1992. Moreover,

the manufacture of fertilizers used for perennial crops, has been commenced as well
in the Coconut Fertilizer Mixing Plant at Wariyapola, established by the Lanka
Phosphate Limited (State Company) in the year 2014. It could be identified that about
1.4 million metric tons out of the entire Phosphate deposit had been utilized by the
Lanka Phosphate Limited (State Company) and other Government institutions from
the year 1976 to the year 2019. (Annexure 07)

6.3.7.2 The Lanka Phosphate Limited (State Company) had sold about 276,431 metric tons of

Institution

Phosphate to 12 private companies during the period of 05 years alone from the year
2013 to the year 2018.
Table No. 01 — Sales of the Phosphate Limited 2013-2018

Quantity sold (Metric Tons)

2013 2014 2015 2016 2017 2018

Baur & Company (Pvt) 18,850 18,450 19,650 13,450 15,250 14,665

IC_ZtI% Holdings PLC - 10,500 11,500 12,500 8,500 9,050 9,470
Colombo

CIC PLC - Kurunegala 2,100 2,350 3,200 950 1,032 19,895
Hayleys PLC 4,900 4,500 4,050 2,500 4,360 5,860
Allied Companies 1,975 1,650 1,800 1,200 1,335 1,605
CFC PLC 3,225 3,050 2,950 1,500 1,825 65
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AgStar PLC

Colombo
Fertilizers Ltd

3,500 3,900 5,400 2,650 3,511 4,401

Commercial 375 325 350 285 234 -

Lankem Ceylon PLC 325 495 520 120 390 50
DIMO PLC - - - - 1,280 2,500
Brown and Company - - - - - 330
PLC

ASIA and Company 1,300 730 820 850 819 1,258.8
Total 47,050 46,950 51,240 32,005 39,086 60,100

As such, 36 per cent of the total quantity of 276,431 metric tons of Phosphate sold by
the Company within the period 2013- 2018, had been sold to the A Baurs &
Company. However, a quantity 19,895 metric tons of Phosphate had been purchased
by CIC Company- Kurunegala as compared with 14,665 metric tons of Phosphate
purchased by that Company in the year 2018.

6.3.7.3. A Coconut Fertilizer Mixing Plant had been established in the Wariyapola area by

Lanka Phosphate Limited (State Company) in the year 2014 and the profit of that
Plant in the four preceding years, appear below.

Table No.02 Profit/ Loss of the Coconut Fertilizer Mixing Plant 2015/2016-
2018/2019

Year 2015/2016 2016/2017 2017/2018 2018/2019
Turnover 45,880,398 23,634,560 36,883,192 23,834,967
(-) Project (46,139,320) (28,002,807) (43,779,678) (35,536,695)
Expenditur

e

Profit (258,922) (4,368,247) (6,896,486) (11,701,728)

As per the information in the above Table N0.02, it is observed that the net loss of the
Coconut Fertilizer Mixing Plant had increased by approximately 4,519 per cent in the
year 2018/2019 as compared with the year 2015/2016.
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6.3.7.4.The income earned in five preceding years by the sale of Eppawala Rock Phosphate

(ERP), High-Grade Eppawala Rock Phosphate (HERP) and other products as raw

materials to local companies, the main source of generating of income of Lanka

Phosphate Limited (State Company) and the expenditure incurred thereon, appear in

Tables No.03 and 04 respectively.

Table No.03- Sales Income of the Lanka Phosphate Limited - 2014/15- 2018/19.

Income
Sale of Eppawala
Rock Phosphate
Sale of High-
Grade Eppawala
Rock Phosphate
Sale of Coconut
Fertilizer
Sale of Yuria,
M.O.P and other
fertilizer. (not
products of the
Company)

Total

2014/2015 2015/2016 2016/2017  2017/2018 2018/2019  Total
(Rs.) (Rs.) (Rs.) (Rs.) (Rs.) (Rs.)

429,697,844 424,243,777 263,439,661 360912,445 397,972,670 1,876,266,397

99,817,395 92,069,620 78,840,900 97,490,490 111,524,775 479,743,180

520,655 46,424,398 23,813,360 29,676,203 20,837,197 121,271,813

395,100 (3,000) - 5,472,100 640,000 6,504,200

530,430,994 562,734,795 366,093,921 493,551,238 530,974,642 2,483,785,590

The income earned by the Company from sale of fertilizer within a period of 05 years
from the year 2014/15 to the year 2018/19, had been a sum of Rs.2,483 million and

the highest income therein had been earned from Eppawala Rock Phosphate. It is 25

per cent of the total income of sales.
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Table No.04. Expenditure Analysis and the Profit of Lanka Phosphate Limited

(State Company)

Expenditure 2014/2015 2015/2016 2016/2017 2017/2018 2018/2019
Cost of Sales 250,027,971 319,223,189 248,209,748 296,818,870 341,893,724
Distribution 12,366,891 3,396,237 2,699,064 3,560,858 3,940,926
Expenditure/  Selling
and Distribution
Expenditure
Administrative 192,170,979 217,005,254 193,907,231 204,872,991 189,960,227
Expenses/ Factory and
Administrative
Expenditure
Finance Cost - - 2,153,976 1,482,609 476,976
Total 454,565,841 539,624,680 446,970,019 506,735,055 536,271,853
Pre- tax profit 117,858,487 60,893,567 (32,007,850) 38,679,281 28,663,251

Source: Annual Reports 2014/ 2015- 2018/2019 Lanka Phosphate Limited (State

Company)

6.3.7.5 The cost incurred for the sale of 1 metric ton of phosphate by the Company and the

Sales Price, appear in Table No.05

Table No.05 Cost per Unit and the Total Cost- 2014/15- 2018/19

Direct Cost per 1 metric 4,326.25
ton (Rs.)
Non- manufacturing Cost 3,291.01

per 1 metric ton (Rs.)

2014/2015  2015/2016 2016/2017 2017/2018 2018/2019
4,692.91 6,207.19 5,867.17 6,292.49
4,107.21 5,814.13 4,150.54 4,228.51
8,800.12 12,021.31 10,017.71 1,0521

Total Cost per 1 metric 7,617.26
ton (Rs.)
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Non- manufacturing Cost 43.2% 46.7%

as a percentage of the

Total Cost (%)

Sales Price of Eppawala 8,778 9,000
Rock Phosphate per 1

metric ton (Rs.)

Sales Price of High-Grade 11,500 11,500

Eppawala Rock Phosphate

as per 1 metric ton. (Rs.)

48.4%

9,500

11,500

41.4%

9,500

11,500

40.2%

10,000

12,500

6.3.7.6 The Employee Cost for the five preceding years, of the Company appear in Table
No0.05. It had been a sum of Rs.1,162,027,831.

Table No.06 Cost incurred for the Staff 2014/15- 2018/19

Total Employee Cost

Total Cost

Total Employee Cost
as a percentage of the
Total Cost

Number of Employees
Average Cost incurred
by the Institution for

an Employee

2014/2015  2015/2016 2016/2017  2017/2018  2018/2019

192,570,757 236,02021 224,677,764 230,782,595 277,976,501
4

454,565,841 53,9624,68  446.970,019 506,735,055 536,271,853
0

42.4% 43.7% 50.3% 45.5% 51.8%

326 286 347 331 335

590,707.84  825245.5  647,486.35  697,228.38  829,780.60
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6.4

6.4.1

Significance of manufacturing Single  Super Phosphate Fertilizer using

Eppawala Rock Phosphate

According to the Central Bank Reports for the years 2014 to 2018, Sri Lanka had
cultivated paddy in an average of approximately 1,033,000 hectares per year within a
period of five preceding years and 35,991 metric tons of imported Triple Super
Phosphate Fertilizer had been used in this connection, as per the data of the National
Fertilizer Secretariat of Sri Lanka.

Table No.07- The extent of hectares in which paddy had been cultivated - 2014-
2018

2014 2015 2016 2017 2018

Extent of hectares with 964 1,254 1,114 792 1,041
paddy cultivation (000”)

6.4.2

(As per the Central Bank Report)

According to the Cabinet Memorandum No.26/2018 of 3" of march 2018 (Annexure
08) submitted by the Ministry of Agriculture, the national requirement of Triple Super
Phosphate being the main direct fertilizer containing phosphate, has been 96,000
metric tons for the year 2018.

As a percentage of the total expenditure on imports in Sri Lanka, the expenditure
incurred for the import of Triple Super Phosphate has increased gradually that is,
0.025 per cent, 0.028 per cent, 0.049 per cent, 0.04 per cent and 0.129 per cent in the
years 2014, 2015, 2016, 2017 and 2018 respectively.
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Table No. 08 — Details of imported Triple Super Phosphate

2014 2015 2016 2017 2018

Total expenditure on 2,535,163.10 2,572,466.50 2,794,393.00 3,198,580.31 3,613,703.06

imports — Rs. millions

Expenditure on the import 35,591.00 39,573.10 19,904.20 15,672.89 42,520.46

of fertilizer —
Rs. millions

Expenditure on the import 637.84 710.84 1,377.07 1,306.58 4,664.90

of Triple Super Phosphate

Rs. millions

Quantity of imported Triple 13,919.65 15,036.45 32,902.66 30,314.00 87,782.45
Super Phosphate — Metric

Tons

Expenditure on the import 0.025 0.028 0.049 0.04 0.1291
of Triple Super Phosphate
as a percentage of total

expenditure on imports

6.4.3 Adverse Effect of using Imported Fertilizer

6.4.3.1 Regulation of Fertilizer Act, No. 68 of 1988 provides for the control of the quality of
fertilizer in the importation of fertilizer to Sri Lanka and in using fertilizer in the
country and the safeguard of crops for which the fertilizer was being used.
Furthermore, the import of fertilizer over 05 milligrams of cadmium per 01 kilogram
of phosphate to the country has been prohibited thereby (Annexure 9). Nevertheless,
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the countries such as China, Belarus, Jordan, Uzbekistan and Malaysia that endowed
with phosphate deposits with very high percentages of cadmium and arsenic as
research reports have pointed out, are the major countries from which the Triple Super
Phosphate is imported to Sri Lanka as per the information made available by the

National Fertilizer Secretariat (Annexure 10).

6.4.3.2 Moreover, a research conducted by Professor C.B.Dissanayake and Professor Rohana

Chandrajith in the year 2009 (Annexure 11) has revealed that cadmium is a poisonous
chemical harmful to the human body and the deposit of cadmium in kidneys over a
long period causes functional disorders in kidneys and in addition, entering
cadmium into body is the main reason for several diseases such as cancers in liver and
brain, anaemia and high blood pressure. The report pertaining to the said research has
been stated as “Chronic Kidney Disease (CKD) in Sri Lanka — Current Research
Evidence Justification” in Volume 13 of Journal Number 2; 2014 December

published by the University of Sabaragamuwa.

Table No. 09- Quantity of Metal contained in Fertilizer

Collected Location  Fertilizer Al Cr Ni Cd Pb
type

Anuradhapura Urea 37 3.9 1.4 0.4 3.8 6.0
NPK 203 3.9 1.4 0.4 38 201
TSP 9.949 52.9 35.2 3.6 507 107

Medawachchiya Urea 32 3.9 1.4 0.4 3.8 6.0
NPK 262 3.9 1.4 0.4 3.7 6.5
TSP 9.405 43.6 27.1 40 79.2 759

Medirigiriya Urea 25 210.3 14 0.4 3.7 283
NPK 135 23.7 14 04 3.8 6.1
TSP 8.563 59.5 223 461 411 5.8
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Girandurukotte Urea 54 19.6 1.4 0.4 6.0 25.3
NPK 143 22.8 14 0.4 3.8 6.1
TSP 9.016 65.9 242 398 582 64.1
Girandurukotte Urea 27 Nd 1.6 Nd 4.0 Nd
NPK 77 2.6 1.3 0.5 2.6 119
TSP 5.177 19.2 10.6 23  67.2 364
Kandy Urea 52 21.0 1.4 0.4 39 244
NPK 140 22.1 1.4 0.6 3.8 6.1
TSP 10.113 62.1 27.3 43 80.2 166

6.4.3.3 According to an online quote submitted to a National Newspaper by Dr. Prasanna

6.4.4

Cooray, the Mahaweli catchment area covers about 1/6 of the total land area of Sri
Lanka and this runs from the central Hill Country to the lower area. Due to the very
high application of chemical fertilizers to tea, potatoes and the other vegetable crops
and with soil erosion that accompanies with the deforestation, poisonous chemicals
are finally mixed with water in Mahaweli River. Among the cadmium-rich chemical

applications, triple super phosphate (TSP) is unique. (Annex 12)

It had been revealed through the project report of manufacturing Single Super
Phosphate submitted by the Lanka Phosphate Limited to the Ministry of
Agriculture that if the manufacture of Single Super Phosphate commences in Sri
Lanka, new direct employment opportunities would be generated with the expansion
of the industry and the living standards of people would be uplifted and a certain
number of indirect employment opportunities would also be generated in the close by

areas. (Annexure 13)
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6.4.5 Likely, it has been clarified by the research report on the heading of “Phosphate

6.5

Fertilizer is a main source of arsenic in areas affected with chronic kidney
disease of unknown etiology in Sri Lanka” issued after conducting researches
by a team comprised of seven members including professor Channa
Jayasumana and by Vidusara Science Magazine issued monthly by the
Ministry of Agriculture and Livestock Resources on 11 July 2017 that the
harmful effects of kidney disease, cancers, heart attacks, diabetes which have become
a catastrophe to the society will be minimized by using Single Super Phosphate
manufactured from Eppawala Rock Phosphate as there are low amount of cadmium
and arsenic present in Eppawala Rock Phosphate. Accordingly, it has been identified
that the said diseases will be minimized with the use of fertilizer which contains
minimum amounts of cadmium and arsenic that are the major reasons for the
aforementioned non-communicable diseases present in the society today. (Annexure
14)

Single Super Phosphate Manufacture Project

Cabinet Decision, No. g®z/ 06/1596/266/025, dated 13 September 2006 (Annexure
16) had been arrived at with respect to Cabinet Memorandum (Annexure 15)
presented by the Minister of Industrial Development on 29 August 2006 in order to
implement the said project. According to that decision, it had been decided to carry
out a comprehensive review with the Public Enterprises Reform Commission in view
of ascertaining the financial viability of the said proposals before being implemented.
Once the Note of the Minister of Industrial Development, dated 08 November 2006,
and the observations made by the Minister of Finance and Planning had been taken
into consideration by the Cabinet, approval (Annexure 17) had been given to
implement the project. It had further been stated that, through the implementation of
the said project, the average expenditure of Rs. 900 million incurred annually on the
import of fertilizer would be saved; and the total funds required for commencing the
industry would be Rs. 681 million whilst 50 per cent therefrom would be provided by
the local banks whereas the remaining 50 per cent would be borne by the Lanka
Phosphate Company Ltd.
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6.6

6.6.1

6.6.2

Manufacturing Single Super Phosphate with a Facility to Produce Sulfuric Acid
Project Proposal for Constructing the Manufacturing Plant

The preliminary project proposal for manufacturing of SSP fertilizer using local
phosphate rock prepared in the year 2006 by the Lanka Phosphate Limited (State
Company) and presented to the Ministry had stated that the capital investment for the
fertilizer manufacturing plant with a facility to produce Sulfuric Acid under the
capacity to manufacture 60,000 metric tons of single super phosphate annually, would
be Rs. 733 million, and the payback period thereof would be 06 years and 06 months.
For the commencement of a manufacturing plant with the capacity of 100,000 metric
tons, a sum of Rs. 1,222 million would have been invested as per prices in the year
2006, but the project proposal presented in the year 2006 had been abandoned without
being implemented. Accordingly, as the said project had not been commenced even
by the year 2017, another project proposal for manufacturing of SSP had been
presented in the year 2017 stating that a sum of Rs. 9,000 million should be invested
in order to manufacture 100,000 metric tons of single super phosphate (Annexure 18).

The Importance of Establishing a Plant to Produce Sulfuric Acid

Sulfuric Acid is required to manufacture single super phosphate using rock phosphate
found in Eppawala, and it can either be imported or produced locally. Issues relating
to foreign exchange arise when importing, whereas producing locally is profitable.
Furthermore, the sum of over Rs. 100 million (as per data of the Sri Lanka Customs)
incurred annually on the Sulfuric Acid imported in regard to the following industries /

products would be saved by producing Sulfuric Acid locally (Annexure 19).

e Batteries

e Detergent

o Fertilizer

e Iron and steel pickling
e Lubricating oils

e Oil additives

e Agriculture chemicals
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6.7

6.8

07.

7.1

7.2

Utilization of Phosphate as a Raw Material

According to the verdict “ Bulankulama and others vs Secretary to the Ministry of
Industrial Development and others”, relating to the export of Eppawala rock
phosphate or high-grade Eppawala rock phosphate as raw materials, the defendants
and the respondents are not allowed to enter into any agreement relating to the
phosphate deposit. As such, the export of Eppawala rock phosphate or high-grade
Eppawala rock phosphate as a raw material is halted. (Annexure 20)

It had been decided by Fertilizer Advisory Committee of the Ministry of Agriculture
on 12 July 2019 to encourage the farmers to use single super phosphate instead of
triple super phosphate, and encourage the manufacture of single super phosphate by

using Eppawala rock phosphate (Annexure 21).

Observations

It was observed that the monies spent on importing triple super phosphate had
gradually increased annually due to failure in taking measures to manufacture single
super phosphate. It was also observed that an expenditure of US $ 1,276,500 had been
incurred in the year 2018 to import 3508.5 metric tons of single super phosphate
despite the possibility of manufacturing the single super phosphate locally by using

Eppawala rock phosphate.

It was a main objective of the Lanka Phosphate Limited (State Company) to
manufacture and export fertilizer. However, even after a period of 25 years since its
inception, the Company had failed to manufacture phosphate based fertilizer for short-
term crops or diversify the other products other than selling phosphate to several
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7.3

7.4

7.5

7.6

1.7

7.8

companies as a raw material and manufacturing fertilizer for coconut as mentioned in

Paragraph 6.2.7.2 above.

Of the total cost of the Company for the 05 preceding years, about 46.2 per cent had
been attributed to the average cost on employees. The Company incurs an annual cost
of Rs. 718,089 per employee, but it was observed in accordance with the facts
mentioned in Paragraph 7.2 above that the contribution of the Company to the
economy was insufficient in relation to the said cost. Moreover, of the amount of 60
metric tons of phosphate existing in the Northern and Southern deposits, an amount of
0.02 per cent of phosphate had been utilized by the other institutions with rights to
this deposit whilst the Company had utilized the same since the year 1992.

Of the total cost incurred on manufacturing one metric ton of Eppawala rock
phosphate and high-grade Eppawala rock phosphate, over 40 per cent had attributed
to non-production cost. A decline of 76 per cent was also observed in the profit of the

Company for the year 2018/19 as against the year 2014/15.

Further, it was observed that the sales price of 1 MT. of Eppawala Rock Phosphate
had remained less than the total cost of production during the period of three years
from 2016/17 to 2018/19.

As referred to in Paragraph 6.4, with the intention of saving the expenditure on the
exported fertilizers to Sri Lanka, the Cabinet approval had been granted to initiate a
project for the production of Single Super Phosphate on 18 November 2006.
Nevertheless, the Company had not taken steps to commence the above project even
by 31 October 2019.

Since the project proposal for the production of Single Super Phosphate with a
Sulfuric acid plant had been abandoned without being implemented in the year 2006,
a sum of Rs.7,778 million had to be excessively estimated for the construction of a
manufactory with the same capacity by the year 2017. Further, as a result of not
launching that project in the year 2006, Triple Supper Phosphate had to be imported

incurring higher import expenditure during a period of 11 years.

It was observed that there was a possibility to completely save the foreign exchange
spent on the import of Sulfuric requirements for the industries such as Batteries,

Detergent, Fertilizer, Iron and steel pickling, Lubricant oils, Agriculture chemicals by
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7.9

7.10

7.11

7.12

08.

8.1

establishing a manufactory in this country for the production of Sulfuric acid required
for manufacturing Single Super Phosphate and the expenditure incurred for the import
of Sulfuric to meet the requirement of above industries had been Rs.100,701,249 in
the year 2017.

As had been specified in the research report mentioned in in Paragraph 6.3.2.1 above,
the Cadmium composition contained in the Eppawala Phosphate stood at 0.0005 per
cent and the Cadmium composition of the imported Triple Supper Phosphate had not
been measured and further, Triple Supper Phosphate containing excessive amount of
Cadmium could be found in several places in the island. Nevertheless, it was observed
that necessary steps had not been taken to produce Single Super Phosphate with the

use of Eppawala Phosphate in spite of the availability of adequate resources.

Further, it had been identified that the use of these imported fertilizers had resulted in
outbreak of several diseases, whereas action had not been taken to manufacture
fertilizers utilizing Phosphate with least composition of Cadmium as a measure to

limit the fertilizer importation.

As referred to in Paragraph 6.7 above, a decision had been taken to encourage the
farmers to use Single Super Phosphate (SSP) instead of Triple Super Phosphate (TSP)
and to produce Single Super Phosphate using Eppawala Rock Phosphate.
Nevertheless, the above decision had not been complied with even by 25 November
20109.

The Coconut Fertilizer Mixing Plant established by the Company at Wariyapola in the

year 2014 had become an institute running at loss from the year 2015.

Recommendations

For the successful achievement of objectives of the establishment of Lanka Phosphate
Limited (State Company) established and maintained since year 1992 whilst bearing
an average employees cost of about 46 per cent only within the preceding five years,

the responsible parties should take expeditious measures.

(Reference: 7.3)
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8.2

8.3

8.4

8.5

8.6

8.7

Necessary steps should be taken to establish a Sulfuric acid plant and Single Super
Phosphate manufactory after conducting a formal feasibility study and thereby
produce the Single Super Phosphate in large scale without causing inconveniences to
the public and damages to the environment so as to meet the local requirement and

export the excessive production.

(Reference: 7.6, 7.7, 7.8)

It is appropriate to limit the use of Triple Super Phosphate which is deemed
contributed to create the present severe crisis of spreading non-communicable
diseases such as kidney disease, cancer, and to take necessary steps to minimize the
above situation with the use of Eppawala Phosphate deposit containing low
percentage of Cadmium and Arsenic.

(Reference: 7.10)

Action should be taken to minimize the amount of foreign exchange annually spent
for the import of Triple Super Phosphate by making necessary arrangements for

manufacturing Single Super Phosphate.
(Reference: 7.1)

Measures should be taken to ensure the optimum use of the Phosphate deposit by way
of effecting production diversification using resources owned by the Lanka Phosphate

Limited (State Company).
(Reference: 7.2)

Necessary steps should be taken to make the Coconut Fertilizer Mixing Plant
established at Wariyapola a profitable institute and to increase the profit of the

Company.
(Reference: 7.12)

In the sale of Phosphate to other companies, action should be taken to fix a price
exceeding the production cost through cost controlling or any other method.

(Reference: 7.5)
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8.8

8.9

A formal inquiry should be conducted to ascertain the reasons behind not
implementing the Single Super Phosphate Manufacturing Project and the Single Super
Phosphate Manufacturing Project inclusive of Sulfuric acid plant for which the

approval of the Cabinet of Ministers had been granted.

(Reference: 7.6)

The farmers should be emphasized on the importance of using Single Super

Phosphate (SSP) in lieu of Triple Super Phosphate.

(Reference: 7.11)

5gd./W.P.C. Wickramaratne:
Auditor General

W.P.C.Wickramaratne

Auditor General

2.0 January 2020.

74



#9a® 01 _|

65)6&6@ DB DRe® BEED $
groOd® LMD |

D0 cotced Hdoc aAs Hvecns gde &0 fT
o® 90 ceBa adsn MBNCES) Bi®E
@ed GeNEGBD 6EIGEO0 HRIGIEHG 500

@tled DR WO LoD

0050 30660 gIMOG

9E008 PO BLSL
@0 eS80 BRIO®

el DeE

6eBE 605 8EORH BNER

5, GO &5» =B @o8BoBHOLGE)

29/02/2008

75



TE—

e ey T A — e £ L Lt

e T

O (= 9l0]

03e)0e 883 ex&edd oisiend 70 Q,L‘:Dti)@(:'s 8c meede § dem ecobonedsind
(oo @ T3 & cod DLBMEGK) B emim osfon EF 6®0 & @-med 883
O Olemds @ oSnd eddedd 5o eeee oiged. 0D § ©-med
N @DLRH @m)a@@d&, 00 MSOND cweds O8 GOMEE Wy D& gmo
eled® e®co es@ai@ e@En eNESesd e@emO OGIMD OleBed 60 mnsiond
0P8 0. EQ DRe o ogm 058 ememd EMEESD qogils e @
eo)edd oW GBS 08 &@G)Q@ smac_;;og @co)cﬁ@m wOe_:sg (aé)ca 3 8@)8 epcog@
qeand o OWmos ©em qos: WEUEIGHCEBEETTEOIEHIIEREEYE

e 08 Ede gud 68 OCm) oaca S@E 8@@'@ RIHI0w] g@)@wasi DLBDD

B o8 Eed. ewmed o OdeDe emdedd misiond PEDO c®em ewise)
5 -0kt §woRs mofecieatitn on Qdg e@® Db @EIED EDE BO3aBko
eEe oleen. OROE sl ewiBm MBOL HSo®bonsled 00 o®us eomd 8O
e90sn § o680l acod O@d ¢ 838 viow e P90 Dmwain gbddd eEe
®ED NRO Qn ed.

&80 ee)dedd &I g@éﬁcswma é&@eﬁ £OuB® emdedd eeem0 éﬁéq@@
;_@E_é‘)&;; éa)fsééa 2D)©0ed mbEe O a03 83D 8w mz@g@ OB, ©EIEn
@e)d@éc‘) ED® gEcOB opmd eweg) OHPE OB m@mg@aﬂ gder ©®6 &y wo
abes 003D @D e SSP eoemo SHoced. O DW® O o) Oess
oRED 0 EOMInd SEDSRn 6cds oo o0 GIOE gEens Mm®O o@i®
WO oem ¢ adcs o O+ eDemO ODG O NRe®s crod OHLBWO
&éc;aés ©®.60). 50000 @e;i@@éa Sdecen @6 80000 o o) o
oo dhame SR @-m) @_c}‘a)é@éﬁ o8 gedu®) Ol

& qad o8 afuebe (2008-2011}@@.@0). 70000 & SSP eme:md 50000 o®a®
DEeerOSy OB Guo e0n cled =P O e®ed. 31000 ¥ g TSP esend
0500 nEend. ewmed oy im0 gdes & oS0 TSP g&w O e®.ed).

57000 &5 eOeds gows He SSP e®.ed). 130000 f 506080 emdedd oGO

SOIL TECH LTD, No. 352, Rajagiriya Rd, Rajagirlya. Tel: +94 11 2 86 18 18 ; Fax: +94 11 286 1271

76




T P ey =TT

L ST —

Lo YT L e P
L ————

/8

Beed. oPn Omwied ecde gerebe (2011- 80 @E3wd) agd wBPD DB

gemes wod.

oneah Speo oo ddedeamui®n, _8@@@@55

@ E-ed dd:0e oo SLe® nGod cd sodedd wisien g 80 g
gud 88 e owend cQot Big eed 0820 @Bed 86D Hed dud
oees Jewe 860 gesrs oieiond oEEnens O NG,

00.00). Bgoe 55-60 & =@ § 00)8650 e-Buns dS9e ercmcc’él@mesi e g
oo @0 o0 G @68 cOBm» gdezmdn gad [oldle)] De6 100 @0 O 8¢,
gOwocn. JEed 883 oSend gOMvens) ni) gmo 00 e Oe®) 6rE)

@50 MmO Duens EHCB eamed.

o OsePe ©ioy 00 eOsd Sweo ee15e:30 mésSe)o;;@mS efen oOE

HEDOD SNSLD.

woigy Heos eededs o) enito &® SSP eo® m@mg@aﬁ 53BN T
ara® S0 e crm@@co o, cOR domed 80 58. 2 b dealn IHS
Deddmesens emd Bo gmd eriBo ndnd I coeem eodedd ousiond
6bn e OE HESHH OB 8 o0 adopn 908 eaed 5 ee®
See O Qc__;@ 580 esity @8 . @I ged®® D B0BED ecobuedsindd
gosd O god m@@ e® 80 SSP Sdmem@on oo gé)zs aDBHn O

gessed 888 Mbe oo Qm&m DANEN
caEedd 5o omnsle DS : ﬁmg dOmen em
| o088 men Swds ddewe @6)5 Soe aor geden gods ©

oe® S0e enives) 30D e®) :@ems)cﬁcn.

t} O DENOHDVD  GENHLE.
eNMBRO o®) &

03. erend =OCem 3EO®

& Seom goedn gud ewiEv Est)aac?) coEed @med OBy 20 emeced GOU®.
® gedwed co IO @G "®@J0e®el 300 B0 570 WO eOma 0. edB®
Qe o aLg Qocs @@)Qé weOds VES obm sos 900 BE) g OO
SOIL TECH LTD, No, 352, Rajaglriya Rd, Rajagirlya. i Tel: +94 11 2 86 18 18 ; Fax: +94 1.1 2861271

77



o8t I ecoecor opm omdens ®iESDn B 8. Eedwed co® dOwmed
BBl (48 570) we @eess 5O OSeBOg B3O GOORRO® emis £H5eds miss
on ¢O8 § 9850 ng GDOO gm GEED E££68. emsesd oNSOND o6

geten Ls® w0l cHonwrs MO coed &0 cdnd OBecsm wmiddr B0
0P § we OIn. -

@ SemiPnd oieHede 0O 33@@@@@ & ©@med B85 -Bbmed o 89
@c)éqcaﬁ 8 PO § @ eee OeW3Ed, eEIDES &, DeEIOEO,
eolside s @éca RerjoGd coisdegsd, FSVEL, 6D b, GO
aie, BOE, crzesOcsS B0wod 6n 08 ne eanwmi srMNBe memmn HIEo.
OBBONO 600 m®En cOE @ wled e 9HE OB, emdedd 5Tn 96
@Oen® Bxmed ©ns Q@Q’@@d BED b god e SN aBc @I SO0
| pEdD @O StneE e SEHOD Hi 6O,

| Q) Qes@ma)mGE) GOB0eedE 608 wdes eomedd osend caot 50 om
e Hle cee emdd eccwds gm DOG. cq;cbz &) cre & & BEedgeS
e®.00). Pgwe 40 &® 15 &5 oo EJ@ 08t Q@)QI‘JCD&SS aqtd 99 wevmn H38 OGes
@@53@65 88 e clonsd gud sedusies oelened 35% o oo Vel

59 0309 (68 400 ©e@08 LD 90ds) ome BOD) b 005. ©d aae
caoL &a@d @@.60). ”Q@@D"@ 0T o 8 BIJOPD gmPs B88086. 06
6®.eD), @m‘@ 7 O o8 onB®o &ad 30 & 8O @t eeidedd o@wd® G WH®
e m@&) OdeS cimd B® we Wb By cadr Hled 88 ©30eD ol el
860 eo)dedd ©0n oBIG e®.ed). eopm® 131.3 6.

>

6@ oo cady Sled HERP @@)@@)0 50cd0 oco) BOLtn mHD B wo g
quo 60y ©:00ed 8O @@)mm es)) OCEBE om Qe .cha&?) S B

S0 Om®es meden lGe!3] ®m5@m5§)b 80 o= eof oo o e®lad® gee
@@Eﬁ gl 8 Ewds oo o)@ mEeNE LMD gHE oot ©d. gedred
Q@ﬂ O Oxens =Pmed 2ud) £68. 0By 3P meden e®f & P wEoed
530036@ @@@ @) e®] BB oHO cx) Doy ememid gnd erid qIE, HeC®n
@@ 8 O gy & @)b@caca B0 qROOD nd) o I oOgved 8 olen
@@555) eontesd orwa® @G)zsdb)es;@cs 80 B8. 6 B g § IO emeces ©FED.

@cai&) Me 06 Sen ek 6’3@) MED cuRs § OB mE SOt Sen

' SOIL TECH LTD, No. 352, Rajaglrlya Rd, Rajagiriya. Tel: +94 11 2 86 18 18 ; Fax: +94 11 2 86 12 71

i1

78

i3



s i ; (©) oded , cowe cos om oEEnd a¥rn Ao 590 emDenBHJE.

() eemIO Sdeimmdn gEHde e ARG ON AL ITSIGIGE

: (€9)  -eDeMIO Alddend oide® emdendde

II. goeds 908 63,
€0 qeeds Ald 8368 oo

231 8P oxdese
2311 aR8eda OLOO oo M8 (=10)3¢ 6]

w0 mHT oo gedw 99 O 99y ecidedd m@ene ©Sm DEQD  Heses
az& qac &5%m Or emBedd (P,0s) o®Ene 40%. o =@ O guo gemd ®Osed
cordsod  (Py0s) (crom 4) GO 10-35% oBm ed. im0  odede (Cion 4)

e (HEAP) 0@ emigeod (P20s) o@me 40% 6. emEood (P20s) agom
e S010Q HS20@ ee)BeSd ememets a®ens edecsd  (P20s) g@mne 28% e@s
; . 90 eodeod #50m oo B G0 ofs &c owmed. ewiBo @OBEDIO
28000, eoxdeod 3 (PZOS) 28% 0& O8O eodesd emEmG (ERP) , eBewhe
:_,_J O g8 o®erens gdw@s gwo & S0xEedse eV mim.

SO o0 500 ocm), CIo0 Do eoec® 5080 (@me ®Joe® &0 cra“)
0 ) goEs @i emdedd O@RED QOEKD , BEEWIO HEF®IEMDOD ORYEXm
D0 Guidem GO0 oEdLe wsn CRINERD e emed. | oot
cped A, B, C, D, E, F, G aﬁ'@)e} 1970 Be® 0 w0med geP A, B, C, D, E,
® G emosdg b,

' eoxdedd o e®ENn (Ot 4 ew 5) = 8D P we 40
1@@)8 ®Jo® (ge.g8 400) © oY gif o®wun = 35%
40X 35%

v
L}

- PODO® ad isH® o GBS o®ue

fl

e 700,000

15

79

. SR 01} BPwe 14 R



14,000,000 - 700,000

cOws ®Rwe 13.3

980 OHOnd I:l_;ma)e:.cs i

=3
@
8
o
8.
@
&
4
&
8
@
8
2
)]
7c)
[¢]
S
&
il

e BEwe 15

i H emoed emeg® 09080 gug (@8.8 400) aif
e (15X37.5%) .

80 BBwe 5.6
eo). peone H emded mifd® o qif) oKL P QO 5B eNrEE OB MIk.

ae® H emded OS00@ ememd (ERP) eocwm aib
e iesd @@ene 7 X 80% = e BRwes 56

5ecde coee® ®J00 (0.8 400) O 9wg 5
Medo ey R = D) BRws 18.9

). D8 H weimed i 8g womed & e ofdetn o) on@d MBUKmGenes Q)
IML - B Obwed wifi® Reopw oo, gomomedt &8 H weeed e

GO0 oco IML -~ A dbuwed Qpupes e@wide Bieo O® EBed 7@
3 g; -
)&:m}&)r.ﬁ oo gin. 038 ond odadn Scve EDed. O8 mdd wd 0 gedred

Pt <.

a6 codedde SSP ecemd 53@emnd Ot oy qio.)
XS oume® o i ©CF 99 emead dmeabo | @e)@g)a ®0080 (8. 8. 80 i

0) goe qa& seIdees0 g@)ﬁn-caeﬁ q@Ozg 100 ) 5@;&3 tm)@c:)aﬁ o0ul®) ) . &S

et = iy e 34 e s T

D & Eia cn&)cﬁ m@mma m@@ stBecs BO @@55 m&es ’@Q DI 808@8

ay q’zﬁi @em@@ o6 @e m@)aecs @bdDm o om mo:@@eﬂa ®o c:»ogaﬁo
0 oxff Obwed od Oidn =i, 9 Swm mihd B wde meed ©d oub o
o cond empieds guo.

16

80




PROGRESS
REVIEW

From :- 01¢ January 2019 to 31st July 2019
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AT THE FIRST GLANCE

Plonplioras is an essential nutrient for plant growth and also réquired for all animals
for thedr living. 1Uis a non- renewable and a dwindling resource worldwide. It has been
sntlmated that all known phosphate deposits will be depleted within the next 50 years
ad the remainder of the reserves base in the next 100 years (Herring and Fantel,
LI%M), This conclusion has a great bearing on what we do with our own resources of
phosphate in this valuable deposit.

Umly two apatite occurrences have been discovered in Sri Lanka so far and they are
lowated in lippawala amd Ridigama. I have been told that another occurrence
aupposed to be phosphate is located somewhere in Trinco but no information is
available. lippawala phosphate deposit was discovered on 4t of April 1971 by the
Ceological Survey Department. The deposit has 60 million metric tons of phosphate
(Northern arca has 40 Mnmt. and Southern has 20 Mnmt.). It is classified as a high
prade deposit because it contains about 33-40% of phosphate and one of the richest
and unique apatite deposits in the world. The deposit is exposed in the form of 6 hills
rising, to maximum elevation of about 200 meters from the mean sea level and covering
a surface area of about 324 hectares. Before the discovery of this deposit a large amount

ol Rock phosphate was imported wasting valuable foreign exchange.

Rock Eppawala rock
A phosphate phosphate 70,000 +—————— _—

Year . .

imports (Mt.) 60.000

(IRP) (Mt) ’
1968 65,970 0 50,000 -
1978 42,300 0 40,000
1980 37,800 9,200
(990 | 18,700 21,200 30000 =
2001 12,900 35,400 20,000 +——— — e ——
2002 7,700 38,400 10,000 Ao el R
2003 110 40,100 _ e
2010 Nil 46,300 0 gyt T
2011 Nil 59,200 1968 1978 1980 1990 2001 2002 2003 2014
2014 Nil 57,900 « ~ ~IRP Jmports (Mt) —— ERP Sales (Mt.)
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I production of phosphate fertilizer began in 1974 and since then for the last 40 years
wt have consumed about Rs. 2 million metric tons of phosphate or is about 3% of the
total reserves. At present Eppawala rock phosphate fertilizer (ERP) used for plantation
(raps such as tea, rubber, coconut and annual use is about 60,000 mt. the revenue for
[9/8 was Rs. 2 mn and in 2014 the revenue was Rs. 533 mn. And in 1976 the production

was 045 mt. and now it has gone to over 60,000 mt. in 2014.

“uiles of ERP has a direct relationship to the prevailing weather conditions and climatic
changes, product prices for tea, rubber and coconut, fertilizer promotion programmes,
ollier major fertilizer prices, fertilizer pricing policies and its subsidy feature,
povernment policies in agriculture generally and plantation crops in particular and the

plobal economic situation and the price stability in export market.

Il\e important question is when and what action to be taken to reap the full benefits
the valuable national asset to the national economy with the principle of sustainable
development. Department of agriculture having considered long-term comprehensive
rescarch has recommended Single Super Phosphate (SSP) fertilizer as an equally
oificient phosphate fertilizer for our farmlands instead of Triple Super Phosphate (ISP)
which is currently being imported. Since Sulfuric acid is not manufactured locally,
lere is a strong requirement to establish a Sulfuric acid manufacturing plant in the

country.
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and fruit crops in the country and moreover the only fertilizer manufacturing
company in the country at present irrespective of the category in both state or private

sector as such.

In addition, in accordance with the National development plan for subsidizing
fertilizer in the vision to self sufficient in fertilizers and ensure to promote low cost
fertilizers manufactured by utilizing locally available resources we are in the process
of manufacturing fertilizers for coconut, rubber and tea. Further, in accordance with
the current adoption rates, just before the implementation of fertilizer subsidy for
plantation crop sector, the tea sector consumed around 80% of its use as Eppawala
Rock Phosphate fertilizer (ERP) and whereas rubber and coconut sectors consume
30% and 20% respectivel'y. The fertilizer subsidy extended to the plantation crop
sector offering greater convenience to the farmers, growers and the smallholders and
unstinting support to the agricultural development of the nation, the demand for
fertilizer has suddenly increased tremendously and market has expanded to a very

high potential.

It is brought to the limelight that all chemical fertilizers and toxic agrochenucals,
including specially the Triple Super Phosphate (TSP) fertilizer that is currently
imported from other countries contain Cadmium that is harmful to the kidneys. The

“mcenaraa,

Eppawala phosphate deposit which is classified one of the ten lowest Cadrmum (Cd)
Egr:tammg _deposits _in the world contains 0.0005% (International Fertilizer
Development Corporation (IFDC), Alabama) and therefore there is a strong need to
utilize this national asset for the betterment of the agriculture. Most of the sedimentary
depoéits contain Cadmium in higher amounts world's standards. We have now

reached an era in which it moves towards to progress by sustainably utilizing its

natural resources for the betterment of the country and its people.
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page 112
Analyzed result
Sample name TSP RSD Date 2/2/2018 10:19 AM
File name TSP Counts 1
Application Mineral Sand Sample model  Bulk
No. Component Resuit Unit Statistical error Detection limit Quantitation limit
1 P205 38.6 mass% 0.0855 0.0526 0.158
2 MgO 26.7 mass% 0.638 L7 5.14
3 CaO 21.1 mass% 0.0347 0.0038 0.0115
4 Si02 4.12 mass% 0.0423 0.0438 0.131
¥ 5  Al203 3.54 mass% 10.0891 0420 0.360
et S S smesson e T o i
7 Fe203 1.64 mass% 0.0031 0.0026 0.0078
8 K20 0.461 mass% 0.0059 0.0046 0.0139
. 9 Zr 0.230 mass% 0.0016 0.0005 0.0016
& MO 0191 mass% 00021 o007 . 00081 ..
11 TiO2 0.0803 mass% 0.0017 0.0015 0.0046
12 Cl 0.0763 mass% 0.0008 0.0004 0.0012
13 Eu 0.0740 mass% 0.0038 0.0110 0.0329
14 Zn 0.0525 mass% 0.0004 0.0002 0.0006
I5 St 0.0330 mass% 0.0002 0.0002 0.0006
e 00249maqs% ........................................ o e s
17 Dy (0.0136) mass% 0.0017 0.0050 0.0149
18 Gd 0.0135 mass% 0.00L1 0.0025 0.0076
19 Ba 0.0111 mass% 0.0006 0.0012 0.0035
20 Y 0.0108 mass% 0.0001 0.0001 ~ 0.0002
e T L S o S
22\:‘ Cr 0.0040 mass% 0.0002 0.0005 0.0016
23 As 0.0034 mass% 0.0002 0.0004 0.0013
24 V 0.0030 mass% 0.0004 0.0010 0.0030
25 Ir 0.0025 mass% 0.0002 ) 0.0004 60012
= rsrmenssm 00025mass%00001 s S
o 27 Ta 0.0023 mass% 0.0003 0.0008 0.0023
28 Rb 0.0020 mass% <0.0001 0.0001 0.0002
29 Tm (0.0016) mass% 0.0005 0.0014 0.0043
30 Au 0.0011 mass% 0.0001 0.0003 _ 0.0010 L
31Hg TS T L s o e i G
32 Sn 0.0011 mass% 0.0001 0.0002 0.0007
33 Ni (0.0010) mass% 0.0002 0.0004 0.0013
34 Co ND mass% 0.0006 0.0019 0.0057
35 Pt (0.0005) mass% 0.0001 ~0.0003 oo0to
e e (00004)mass% RS 26 e o S o R
37 Rh 0.0004 mass% 0.0001 0.0001 0.0003
38 Se (0.0001) mass% <0.0001 0.0001 0.0002
39 Ga ND mass% 0.0001 0.0002 0.0007
40 Tb ND mass% 0.0038 0.0115 0.0346
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Annexure 1

5285 ® 6c8nePduifnd, @IS IGLERCD .
if § 5 b, GLiymLeNnesr .
s mus HoanTEHSe D,
DEPARTMENT OF AGRICULTURE, EEI_"ADENI_YA
e - A —
' oing fory ] s
h Your No.
05 Jan 2006

The Chairman
Lunka, Phosphate Limited

. Through Dircctor General of Agriculture

. Results of Adaptability Trails on Suitability of Eppawala Single Super Phosphate us
Phosphate Fertilizer for Rice Cultivation in Sri Lunka

Based on the request made by the Lanka Phosphate Limited, Extension & Training
Division together with Rice Research & Development Institute coordinated a multi-
location adaptability trails program to test the suitability of Eppawala Single Super
Phosphate as Phosphate fertilizer for rice cultivation. Lanka Phosphate Limited provided

all fertilizers, based on the DOA recommendations and some logistic support to conduct
these trials. b

These trails were conducted in 100 locations for three seasons namely 2004/2005 Maha,
2005Yala and current 2005/2006 Maha season; lit each location 500 sq meter plot was
trcaled  with  Phosphate  fertilizer with r-3--%1::{5:1%:,1& Single "Supper Phosphate
(8SP){(Calf;PO),H,0} as the source of Phosphate fertilizer which' was manufactured-
using Eppawala Rock Phosphate (ERP). It was compared with another 500 sq meter plot
treated with cummcrcially available Triple Supper Phosphate (TSP). . Phosphate fertilizer
was applicd as basal at the rate of 35 kg/ha of P30s basis and N & K;0 nutrients was
applied in the form of Urea and Muriate of Potash, based on the DOA Tecommendation of

the respective agro elimatic regions. Other agronomic practices were followed according
to the DOA recouunendutlons. '

These trials were conducted iu furmiers® ficlds under farmer managed conditions' in 13
( Kurunegala, Puttalant, Anueudlinpurn, Polanaruwa, Monaragala, Ampara, Trincomalee,
Hambanthots, Hasalukn, Maluwweli System C, Muhaweli System H Mahaweli System B
and Udawalawe ) admlalstative dinticts of Low country  Dry und Intermediate Zones

- and 6 administrative dletrlels (Kalutard, Riunpurs, Ganpatia, Kandy,Kegalle and Galle)
i i of low country wet zone, These filaln werw canducted under supplementary irdgated and

complete rain-fed conditiong by the ante plot for past tiree seosons. Extension officers of
the respective distriots selegtad farmets aad supeevised tieso tralls.
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Summary of the yield data of the two seasons are given in the table below. The detail
result in each location is annexed. ;

Season Agro- No of Yield of TSP Plot tha [ Yield of ESSP

climatic Results Plot t/ha
Zone used
2004/5 Maha | DL & IL 59 4.7 4.9
WL 39 4.3 4.9
2005 Yala DL & 11, 30 6.4 6.2
WL 19 3.7 3.9

Results indicate that therc are no significant diffcrences in the yields of ESSP plot and
TSP plot, which indicates thal with out any substantial yield losses TSP can be repleced
with ESSP, ‘

It was also reported that ESSP plots showed more greenish color compared to TSP

throughout the growing period. -This may be due to the effect of residual Sulphur
nutrients in the SSP. '

However in most location, farmers and extension officers complained that as powdery
naturc of ESSP has & tedency to blow away with the wind when applying to ths field,
because of its powderes form, where as TSP was easy to apply as it is in the granular
form. : ‘ :

-

It could be concluded that there is a technical feasibility of replacing TSP with ESSP
without eny yield losses, if ESSP can be formulated as a comect granular form and price
of the phosphate nutrients in ESSP is comparable with that of TSP. However the yield

g results and soil test values of one more season is needed for final release of the
s recommendation,

& I. G AMS Emitiyugoda DD/Ext Q. —-C'Oé"’"‘“

CSR AN Al prnrma T oo ssssnaunnnrns .

Extension Coordinutor / ESSP Trajls program

2. Dr. D B Wickramusinghe RONDIRRDL. .., %
Research Coordinntor / ESSP Truils program

3. MB Dissanayuke ADATTC, MR ee~—2T \

..............

.......... Tl

Copy to Director/Ext & ‘Tv/RRDI tur Intormation
3 b Advanced Cog;_x_“lo D'r.‘f_’.flmnd.uilzl Udawatic, Chairmen, {.anka Phosphate Limited

A T U = —
1§ -
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Lanka Phosphate Limited

Cadre Information as at : 31.12.2018

,," Existing Cadre
. Salary Service =il = 1 W
Designations Code Levels g § 7:’ ‘E
THEE:
1912
=}
General Manager HM 2-1 1
Deputy General Manager
(Production) 1
HM 1-3
Deputy General Manager
{Non Production)
Finance Manager
Production Manager HM 1-1

Human Resourse Manager(Admin & HR)

Operation Manager

Accountant

Mechanical Engineer

Production Engineer

Internal Auditor MM 1-1

Security Manager

Asistant Suplies Manager

Asistant Marketing Manager

Supplies Officer

Admin. Officer (Admin & HR) M 1-1 Tertiary

Mill Officer : Level

Storese Officer

Asst.Field Officer

Assistant Mill Officer

Foreman - Mechanical Secondary
z — MA 2-1

Foreman/ Supervicer - Civil Level

Asst. Quality Control Officer

Garden Supervisor

Book Keeper

Store Keeper

Asst. IT Officer

Assl. Marketing Officer

Asst, Supplies Officer

Asst. Welfare Officer MA 2-1| Secondary

Personal Assistant Level

Asst. Security Officer

Admin. & HR Assistant

Asst. Finance Officer

Asst, Transport Officer

Management Asst. MA -1

Welder / Fitter 12

Driver 12| 1

{Mechanical Driver 1

Wheel loder Operator

Morter Mechanic

Fork Lift Operator PL 3

Charge hand (Electrical/Machanicle/Morter

Machanic)

Electrician

Machine Operator(Mill/Crusher)

Security Sargent Primary

Bunglow Keeper Level

Mason

Senior Leve
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Existing Cadre

Designations Sé:;r:' SE:::IC: ? 'g 3 .:é:

=l g <

F181°02

o
Carpenter 1
Miner 6
Salesman &
First Aide PL2 2
Lab Aide 1
Library Attendent 1
Assit.Machine Operator(Mill/Crusher) 10
Telephone Operator 1
Cleancr 7

Seccurity Guard 23 1
Storeman 7
Serviceman (Bag Machine) PL 2 2
Pumpman 2
Asst. Electrician %
Serviceman (Vehicles) Primary 1

Office Aide Level 7% i
Labourer 4

Production Aide PL 1 95 7
Maintenance Aide 0
Garden Aide 9

Total 3250 11 0] 9
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Lanka Phosphate Limited
Cadre Information as at : 31.12.2017

Existing Cadre

Salary Service
Code Levels

Designations

Permenant
Contract
Casual

Other(Acting/...

General Manager M 2-1

—

Deputy General Manager
(Production)

—

HM 1-3

Deputy General Manager
(Non Production)

Finance Manager

Production Manager

HM 1-1

Human Resourse Manager(Admin & HR)

Operation Manager Senior Leve

Accountant

Mechanical Engineer

Production Engineer

Internal Auditor MM 1-1

Security Manager

Asistant Suplies Manager

Asistant Marketing Manager

Supplies Ofticer

Admin. Officer (Admin & HR) IM1-1 Tertiary

Mill Officer Level

Storese Officer

Asst.Field Officer

Assistant Mill Officer

wl|ol—l— o~ o=~~~ lol~]l—] ©

Foreman - Mechanical ary
= eC a MA 2-1 Secondary

Foreman/ Supervicer - Civil Level

Asst. Quality Control Officer

Garden Supervisor

Book Keeper

Store Keeper

Asst. IT Officer

Asst. Markeling Oflicer

Asst. Supplies Officer

Asst. Welfare Officer MA 2-1| Secondary

=== == |Oo|lol—lol—

Personal Assistant Level

Asst. Security Officer

Admin. & HR Assistant

(=] e o

Asst. Finance Officer

Asst. Transport Officer 0

Management Asst. MA 1-1 31

Welder / Fitler 13

Driver 141 1

Mechanical Driver

Wheel loder Operator

1
5
Morter Mechanic 1
Fork Lift Operator PL 3 6

Charge hand (Electrical/Machanicle/Morter
Machanic) 2

Electrician 3

Machine Operator{Mill/Crusher) i)

Security Sargent Primary 2

Bunglow Keeper Level

1
Mason 2
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Existing Cadre
S 2
=}

Carpenter 1
|Miner 7

Salesman 3

First Aide PL 2 3

[.ab Aide 0

Library Attendent 0
Assit.Machine Operator{Mill/Crusher) 10

Telephone Operator 1

Cleaner 7

Seccurity Guard 19

Storeman 7

Serviceman (Bag Machine) pL 2 2

Pumpman 1
Asst.Electrician 2

Serviceman (Vehicles) Primary 1

Office Aide Level 14

Labourer 4

Production Aide PL 1 109
Maintenance Aide 4

Garden Aide 11

Total 330 1 | O
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Lanka Phosphate Limited - Eppawala

Cadre Information as at 31th December 2016

EXISTING CADRE as
DESIGNATION SALARY CODE|  M3!12.2016
Permancot .
/Cont._|
General Manager HM 2-1 01
Deputy General Manager 00
Produclipn 1M 1-3
Deputy General Manager 01
Non Production
I'inance Manager 01
lfroduc_lmn Manager HM 1-1 01
Operational Manager 0l
Admin. & HR Manager -
Accountan 01
Mechanical Engineer 01
Production Engineer 01
Internal Auditor MM I-1 01
Assistant Supplies Manager 01
Assistant Marketing Manager 01
Security Manager ** 01
Supplies Officer 01
Aqnun.‘f)thcer(Admm & HR) IM 1-1 0l
Mill Officer 01
Stores Officer 01
Assistant Field Ofticer 03
Assistant Mill Olficer 03
Forman - Mechanical 01
FForman - Civil -
Asst. Quality Control Officer 01
Zstate Supervisor 01
Book Keeper 02
Store Keeper 01
Asst. I'T Officer MA 2-1 02
Asst, Marketing Ofticer 01
Assl. Supplies Officer 02
Asst. Welfare Officer 01
Persannel Assistant 02
Assl. Security Officer 03
Admin & HR Assistant 01
IYinance Assistant 02
Asst. Transport Officer 01
Management Asst. MA 1-1 29
Welder / Fitter 16
Driver 13
Mechanical Driver 0t
Wheel Loader Operator 06
Molor Mechanic 06
Fork Lift Opcrator PL. 3 06
Charge hand (Elecrical/Mecanical/Mortar
Mechanical) 03
I:lectrician 03
Machine Operator (Mill / Curser) 14
Security Sargenti 03
Bunglow Kceper 02
Mason 02
Carpenter 02
Mincr 07 ,
(4]
5. M. A?’?’\ K\ Manchana
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EXISTING CADRE as
DESIGNATION SALARY CODE e o
Permanent (,;::l"

Markcler 02

IFirst Aider 02

tab Atlendent 01

Iibrary Attendent 01

Machine Qperator Assistant

(Ml (’ul'fcr) Pl.2 09

I'clephone Operator 01

Clener 07

Seceurity Guard 27

Store Alde 08
Serviceman (Bag Machine) 02

Pumpman 02

Flecrical Assist 03
Serviceman (Vehical) 02

Office Aide 135 01
Production Aide 91
Maintenance Aide PL1 04

[state Aide 08

[.abourer 03

346 01
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DESIGNATION

a

ate Limited - Eppawala

th ril 2

SALARY CODE

EXISTING

Permanent

General Manager

HM 2-1

1

Deputy General Manager
Finance, Admin & HR

Deputy General Manager
Mktg, Production & Maintenance

HM 1-3

Finance Manager

Maketing Manager

Production Manager

Maintenance Manager

Admin. & HR Manager

HM i-1

Accountant

Mechanical Engineer

Mining Engineer

Production Engincer

Eletrical Engincer

Internal Auditor

Legal Officer/ Secretary to the Board

MM 1-1

— o= oo~ lol—|—|o |—

=
[l

Transport Officer

Supplies Otficer

Admin, Officer (Admin & HR)

Mill Officer

Mining Superintendent

Machanical Superintendent

Finance Officer

Security Officer

Marketing Oifficer

IT System Officer

JM 1-1

[ £l Rl | VI [l

=

Asst.Field Officer

Assistant Mill Officer

Forman - Mechanical

Forman/ Supervicer - Civil

Asst. Quality Control Officer

Estate Supervisor

Book Keeper

Store Keeper

Asst. [T Officer

MA 2-1

U PU (DR N FUD (VRN IR ' (TR ) [EY [Say PN

Management Asst.

Asst. Marketing Officer

Asst. Welfare Officer

Asst, Transport Officer

Asst. Supplies Officer

Asst. Security Officer

MA I-1

b
o0

[NNY [E SN PISER FEDY

Welder / Fitter

Driver / Mechanical Driver

Weel loder / Driver

Mechanic

Fork Lift Operator

Charge hand

Electrician

Security Sargent

PL3

— =
wINg

Bunglow Keeper

Mason

Carpenter

97
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Machine Operator 14
Miner PL2 6
Marketer 3
First Aider 3
Lab Aide 0
Library Attendent 1
Office Aide 15
Labourer 4
Time Keeping Aide 1
Tea Maker 3
Clener/ Serviceman 10
Seccurity Guard PLI 18
Water Supply Aide 3
Production Aide 92
Maintenance Aide 6
Estate Aide 1
Store Aide 1
Supply Aide )
TOTAL 286
* Bussiness Promotion Officer

(DMS approval to be received)
Prepared BY © i Checked BY | coovevmmmrnmsminensnssninransnss

General Manager
Lanka Phosphate Ltd
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Lanka Phosphate Limited - Eppawala

Cadre Information as at 30th June 2014

EXISTING
DESIGNATION SALARY CODE o
Permanent /Cont.
UL
General Manager HM 2-1 0
Deputy General Manager 0 |
Finance, Admin & HR HM 1-3
Deputy General Manager |
Mkig. Production & Maintenance
Finance Manager 1
Maketing Manager 0
Production Manager HM 1-1 |
Maintenance Manager 1
Admin. & HR Manager 1
Accountant 1
Mechanical Engincer 0
Mining Engincer 0
Production Enginecr MM 1-1 |
Eletrical Engineer 0
Internal Auditor 1
I.egal Ofticer/ Secretary to the Board 0
Transport Officer 0
Supplies Officer |
Admin, Officer (Admin & HR) |
Mill Officer 0
Mining ?upcrmlcr}dcnt IM 1-1 0
Machanical Superintendent 0
Finance Officer |
Security Officer ]
Marketing Oflicer |
IT System Officer 0
Asst.Field Officer 4
Assistant Mill Officer 2
Forman - Mechanical 1
Forman/ Supervicer - Civil 0
Asst. Quality Control Officer MA 2-1 |
Estate Supervisor 1
Book Keeper ]
Store Keeper [
Asst. IT Officer 0
Management Asst, 26
Asst. Marketing Officer 1
Asst. Welfare Oﬂlc‘cr MA 1-1 1
Asst. Transport Officer 1
Asst. Supplies Officer 2
Asst. Security Officer 2
Welder / Fitter 9
Driver / Mechanical Driver 13
Weel loder / Driver 4
Mechanic 2
: = PL 3
Fork Lift Operator 2
Charge hand 2
Electrician 3
Security Sargent 1
Bunglow Keeper 2 ]
Mason I
Carpenter |
Machine Operator 13
Miner PL.2 S
Marketer 0
First Aider 3
l.ab Aide 0
Library Attendent 99 I




Office Aide

-

Labourer )
Time Keeping Aide |

Tea Maker 3

Clener/ Serviceman 7

Seecurity Guard PLL 18

Water Supply Aide 3

Production Aide 93 48
Maintenance Aide 6

[3state Aide 4

Store Aide 2

Supply Aide [

TOTAL 276 50
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The Chairmun
‘Lanka, Phosphate Limited

- Through Dircctor General of Agricufture

. Results of Adaptability Trails on Suitability of Eppawala Single Super Phosphate s
Phosphate Fertilizer for Rice Cultivation in Sri Lunka ’

Bused on the request made by the Lanka Phosphate Limited, Extension & Training
Division together with Rice Research & Development Institute coordinated & multi-
location adaptability trails program to test the suitability of Eppawsla Single Super
Phosphate as Phosphate fertilizer for rice cultivation. Lanka Phosphate Limited provided

all fertilizers, based on the DOA tecommendations and some logistic support to conduct
these trials. i '

These trails were conducted in 100 locations for three seasons namely 2004/2005 Maha,
2005Yala and current 2005/2006 Maha season; Iy each location 500 sq meter plot was
trcated with Phosphate  fertilizer with E%;pp'awala Single Supper Phosphate
(SSPY{(Calf,P04), 30} as the source of Phosphate fertilizer which was manufactured-
using Eppawala Rock Phosphate (ERP), It was compared with another 500 sq meter plot
treated with commercially available Triple Supper Phosphate (TSP). Phosphate fertilizer
was applied as basal at the rate of 35 kg/ha of P,0s basis and N & K,0 nutrients was
applied in the form of Urea und Muriate of Potash, based on the DOA recommendation of

the respective agro elimatic regions. Other agronomic practices were followed according
to the DOA recommendatlons. ‘

These trials were conducted in farmers' fields under farmer managed conditions in 13
( Kurunegala, Pattalon, Anurndlapura, Polonaruwa, Monaragala, Ampara, Trincomalee,
Hambanthou, Hasulukn, Maliweli Byutem €, Maluweli Systemn H Mahaweli System B
and Udawalawe ) adminlsteative distiicts of Low country  Dry und -Intermediate Zones
and 6 administrative distrlets (Kalutar, Rutnnpurs, Gampaha, Kaody,Kegalle und Galle)
of low country wet zone, Tlese (i{uls were conducted under supplementary irrigated and
complete rain-fed condtlgig [ e anvg plot fop past theee sensons. Extension officers of
the respective districta agleolod Bisiers sad wipecyisod theye (rails,

104
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Summary of the yield data of the two seasons are given in the table below. The detail
result in each location is annexed.

Season Agro- No of Yield of TSP Plot tha | Yield of ESSP
climatic Results Plot ttha
Zone used
2004/5 Maha | DL & IL. 59 4.7 4.9
WL 39 4.8 4.9
2005 Yala DL & 11, 30 6.4 6.2
WL 19 3.7 3.9

Results indicate that there are no significant diffcrences in the yields of ESSP plot end
TSP plot, which indicates thal with out any substantial yield losses TSP can be replaced
with ESSP. ’

It was also reported that ESSP plots showed more greenish cojor compared to TSP

throughout the growing period. This may be due to the effect of residual Sulphur
nutrients in the SSP,

However in most location, farmers and exiension officers complained that as powdery
naturc of ESSP has a téndency to blow away with the wind when applying to ths field,
because of its powdered form, where as TSP was easy to apply es it is in the granular
form., : ' :

It could be concluded that there is & technical feasibility of replacing TSP with ESSP
without any yield losses, if ESSP can be formulated as a correot’ granular form and price
of the phosphate nutrients in ESSP is comparable with that of TSP, However the yield
results and soil test values of one more season is needed for final release of the
recommendation, _ -

l. G AMS Emitiyagodu DD/Ext HQ......
Extension Coordinator / ESSP Trails program

2. Dr.D B Wickramnusinghe RO//D/RI{DI.....‘I@%..

Research Coordinntor £ ESSP Truils program

3. MB Dissanayake ADA/FTC W"”’}?’Z"I{.& ......
Copy to Director/Ex( & Tea/RRDI {or Informution
Advanced Co_py"_to Dr. Clhiandpng Uslnwatic, Chnirman, L.anka Phosphate Limited

N L £
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9112459906

ERP & HERP Milt Production History - {1976 -2019 October)

Year Production (MT)
1976 645,150
1977 3,556.200
1978 5,338,900
1979 8,667.750|
1980 14,074.550
1981 15,294.200
1982 13,994.200
1983 . 15,726.525
1984 14,226,000
1985 - 17,213.750
1986 14,976.700
1987 18,371.700
1988 f 23,105.300
1989 24,460,350
1990 | 32,563.150
1991 - 19,693,250
1992 26,609,400,
1993 30,162.150
1994 26,865.900
1995 32,115.150
1996 - 34,111,950
1997 29,634,600
1998 : 36,597,940
1999 30,268,350
2000 35,084,300
2001 35,769.200
2002 b 38,097,150
2003 41,357.300
2004 B 43,524.200
2005 44,999.150
- 2006 42,489.8001
2007 40,128,625
2008 B 41,946.700,
2609 . 365,347.000)
2010 B 46,308.750
2011 . 58,524.850
2012 e 47,558.525
2013 49,106.350
2014 B 62,400,425
2015 | 52,503.200
2016 B 40,380.1.50,
3517 il 42,547.350!
2013 | 47,137,200
2018 - Octot:.§ 40,491.0G0

J oduction M

R

]

1,374,379.340)

.
i

106

LPLHO
2 | a@8w® 07
_ =

A




e S R VI SO R L Y <1 ®@wm® 08 r

28 E® g ms0°0wW

3@ OeHFDE weadrw

weod@ gome 1 26 /2018 B8omiey geme 7/1/2/2/13

CwlonmEa

2018 v wrimed 80 Hwid®x Dz 382
@330WIC B3WNINIC e9Bes 2T Bl soe@IDH BBS

2015 DSsw ¢cwlDr Bwad®m §, 0mdrld ewe9d dDrers? @iy 636®Id ©wzNd
D Rwdwm 2016 dbved we muImed B8O ©wevId wWEINS Yed yome oy
yBeTRw 0O wmw dw. J gD 8 Dmd wewr cu8dw ewOwd eemasl wews O
B»Imnemd &.25000/-m fecH ¢ gernns Hody eowdo gnls? enddhos evio § abmsd,
oy ,80:8, dDPBy w1 ewlwr wewr ¥OmE Cwldw ewtDwE Odmx wews DadWO
61.10000/- 2 Geexle enidied D GwODEO cyseans RBOD mOyy »dm & edeces
DEODozd ©20690 BWNNC eE yom D@wdum 2016 ve mrimed 80 ¢deddd mim
42 e Bt @m w3 Bed.

23025008 e Cor endxy B8BxY 9O Yed ewitdr JPHO gbaxs @Bwr, 3.9:4.8 ww
90.0.8 0268 8Dan edogeuegs! 8 MR c®® Hed CEe® wuwrdd yhusBewss
gedlv O CE. & 3D rths 020ewWIS DIK® ww PIOE® EwIEWIS BBIN® BBY gdwn
@00wd gumwme 0 Becd.g1® 50 » eeews 83w ©1.2500/- » cu8® SEmd
0©18w0 B 0BV wBD™ 888 vV WD wew S¥w O18wr! B,

2P 8gBe mIEedE Heuind edeogiuelE emewIs 8@ §uIPims EEH NE wWI® Besn
BB WO C¢ 00w Bocd.1® 50 m 83w 61.2500/- BE®0 e®iBwid =280
8800 0u9dolm g.wed 0101Id B®1wd DR fyew E00 Bed HowdBm ©OOD R
PO ewrewIs guemne B ABO 8y Bu. 0® »De edegeueE ewewId Buwad
BEDremw OO0 oy g ¢5d BB 00D Ddsld 01e1Id 0red®De 0widSmId emnw B Sew.
BeOR® ©3I0wIS eDNDO ew1ewd BREuBRD Hed cHedl dodd Dnon »E §ed,
e0ds 88y Be odmnrf gdanm uydh RO wews ewnes 300; RBNeamesy §e8u
Bes.

DO 0EeWIS WIS GeE Yyoom D1D®IWD wder! endShor! eddon BBue®O 8w
GeE@ 09200 d CRogsy 0B 0meMIS BwmDIS eNEe eddn DmDsY & §dDInd
g8nmd ACu® ¢188w. 05000 BYINIC e e BET 9IB® ewewId Bddwieme
08 B v0d 0wigyy GID WIBW 6wewId ymed DB godulw mee due aodxtBn
®008xT 8¢ ezndw.

(/e/ﬂlllﬁ'.‘“c( To CQ%"'OD ‘ ) g




H>eOBI® 62500908 w006 BEC cmdRed (oIl orn 8a® oD NS AB60E By A
’9@3@@26 o & 9 AEB s BeeEs ©®190 c@530 SO e 508 egc:mmsf EQH® ¥ 250820
Rl o@D GBP gmo egaszomzsm% @ﬁﬁf@@'zﬁg Asoew BC gnd 5B wodm oV
E)@)u@m@zs? godHED By BOC em@d8 ag??ns)@é eC® aEu@de:

L2l e®DBI0 ©30@%0 ®cd nB® e e oX¢] QDD ABe® ©376920 e ZNINL
yBesBe es@0@ I DDID £Be® q@@;s@a@cszsf ond @B gmd & B B SEOB BHOEDGS
g @05 palnced ®CP? N BO we¥? el BN OO

@ @060 250070 DICD Bt OB £BO g cOEBS 208 23 ICB ged v
S p@eDi® 0Dmp0 Beo® DDt POSTS oz 828 2018 sl 80 0900 @B,
5.0:.8, 90 .8 ©v 1 @DIBE wEedd P esaty o208 & &S D@DBIO ewle AR RB@

on 8eHd0 BDam @@@@q@ao@@aﬁ A n® 0D Gq B EIACLe) SO @amuﬁ@a B»OGD

Al ) g@ﬁ@wm"a &eC 3590800 ABedr® amd & D9 oL 0mdBI0 ©C ¥ woii
o BEN 2 im0 gm0 528 casS@cazsaa O  goer ST GO@ 8.6u8.1
50.0.8 0B e3aey ©300©20 g@oeﬁ:cﬁys’f '5’3@@5.@1@ 50 » $S &.500/- ® 32520090 @y !
©®DBD £30DED @qao&@@@x{@a S Sesed e300 050 ® G 8w’ 8@@8@5&' GO

o e A0%0m gﬁ@m@zﬂ@@d @and 25283000 ©dcow10®.

iii. S g@d@wm’a aeC 5300830 KRB LR am® eg®m25275f eai®n D® Pyera) @@t :
eE O® sty @ WEE? gO@» e EBy  APD 8.63.8 56.9.8 ®® ql@@)a"?ﬁcsa w@edd K &
5250680 g@o@mw'f Bocd.g® 0@ &8w® &.1500/- = RO CIARLe] Semd DOP GO, 3 g

©26E5 Bt OBOO BHOAR @306V K50.

a;@ﬁmg?sf eai® DDw WED? pEpemd GO D @lbes 3.04.8, 58.0.8 o
eﬁ@@ﬂ'yﬁc&o pEedd @ 557090 qaacms@a@cb wome B 5® ©®LEO Gee®s Yoy
HBHBBD ABO @ el 63900 s@m® 0D @gﬁ@@" B WP @7 Wb

@I @ soen GO 200 BOAR A0 -

\2 ot OB s @r® GOD 232090 e300 DS BB EE® 8eq ©° ehoy @0 DI
D188 wE@Im B B8O g@o0°® @ém@i)éwf ol 09T RAecldnd
ﬁ@@a&d@@z‘f o @B9EOED 25000 gaBHYBBB Sz @00 AealbdHHd 3 G®nd
f}@c}d’éﬁ)@@z@@d mwwoéﬁﬁa@mﬁi 9 s @TIOD HOYHO™ gD e @Oen BB ENIRIN
eCH® I relcas ag&)aszs?@@éosa 583 B0 ;

vi. ®® moeﬁf@o@od@cﬁ o COP ®c I NoRRI) oSt v =i G OC oL ot
elokal ©e3rECDC 60DeELeE 58 ® B HTS ¥ 5O goo O PP NCISNEIR
g GBIE s @0® 00D e c00 qeCP ceD® By BT

vil, @vP @@ BB Bt O o G2y 8O 30 w090 a;omcsﬁ)@ Gorh 2 ndolm o
& @39, 8.08.8 50.0.8 »® @16\@3?5(,53 s Fedd w0 OCP e DR
asbw)sw:mwz%ﬁf ey @I 8D ©50@®I0 25BN EI0 DRWOV D £ @O KOO

9 Cr@yf(‘_'fl',ﬂ_é Gyt = T lpj i
W




=

B |

Viil. 2018 ©&ecs B¢ § w®edd

§OEBmDS sw® Dned erled.

3.3, 8
(@@.@ao)

8
(00.00)

245,000 66,000

155,000 30,000 110,000

400,000 96,000 185,000

J 300 & Dwod ©e Bocd.g® 50 2 ewrewd 83w o

()

@lw, 3.04.8 90.0.8 BY Fe®@dBw) vdedd emewsds

F1e®I B wo
sFedd

386,000

375,000

80,000 761,000

500/~ = w5 gommst Buwe end®

g Becd.g;® 50 » ©6w8 3wz &1 1500/-25 BO2NNC e wden ¢D®1 emedx

@BENIS Y& rewwst 0B e 10586008 8

08696 Becd.91® 50 2 8Swa CBDE8n Drdes 8c

@eWIC Beed.:10 50 » &3 w2t wwernds 8¢
8 0000 wews eeewns Bocd. 919 50 2 &Sz BWEWI Sedes

B8xY 18w w0927 @05cs

e Bwd ewdon

0820198 Becd. 91 50 2 8Sway ce;szs)@’&;) €S B
020008 Becd.$1® 50 2 SSsat BNEIDNS B

g st Bwd eadn BEI 0020WIC Becsl.1® 50 2 &S

@G Shes BB ¢8w wn WIS s

** (e®® 8¢ a0 8w, 8.09:.8. ese0 09.8.8
WG BOR: u8® S eCe we Hed).

0605 B

ix. BB wBgwsY wamme R8O

109

¢00 H&m D82 ewremrs GO@BmIDG e3p36y
(C Pwowst a¢das Oz C1.8.31955 = 880262 @ woedDomrSecssy C 01RO,

QR BVINEed DImm® e eewsy

= S1.3250.00%*

= S 500 .00

= $1.2750.00

= C1.3250.00%*
= .1500.00

_______————______
= <. 1750.00

oCT.9®@ 50 m» ewrems SScsost

E® wew

0@‘_

O

~ FFED"—S‘{;/Q’
snpn0dy EERRWY
st OF e (EEEEQ)

Tt e

C@V‘l . ‘QQ) <




(02885 0viewis ¢Dmrmdes x Bocd.919 50 » 029616 83 we910D X 925 0206116 BS o
g0 6w D8 00dw gy Be . )

= 386000 x 20 X 2750 = 4. 8. 21230
= 295000 x 20 x 1750 = &. 8. 10325
= 80000 x 20 x 250 = &. 8. 400
) = &.8. 31955

@ 992 gz VIII ewdesznd x5 Bgmom 611018 0mne wmsesmes O8xt 5O ng &R

&0l ©DBm ev16wIS Gmawm uDoems ¢8AWS 988 ¥Bwo, 8.94.8 ©6.8.8 ey gre®dBaws
©Jedd ezewId &daumIDs QU gom V B wewns? BOW PO oo uss v ydo&m
@108 B2y gomwze KRB

xi. Gt 290000 ecm BBy BT CAD 05eMIS GamwmIe BEw wdd 88 Axpnf 8890
§O®1 02 woedDrmrdes ¢35 O B0EDO 80,

xii, S @ ydoBm eeewId PDOED 8wd® OBy 8w, 8.0:4.8 ©0.8.8 wy
F1e0IBwo e FToedd wx Bagf 0200110 gWH@ RSO 00N eds} D1 D BBD» e300 wwvmrDd
Bc g»0 0dme g PSR 0800 6dn ende WEW gOES yBeser Ow wiedDomaSed
D@ Bvews? 28 v;R8,

80 g@mcd 58E00Ined wd®on 8 2018 qwdis ewdtzndx O 8, abmed,

ROPTw, ety e G9 D000 DBz erdnet Beso BeDxy woRes 0Dt gtmswemd
Cu8® Daencsy ¢2.40,000/- = D¥lwa espsenm  Sxlwes ceitsen OGO omSey ¢oes 2
BBe® D@16 wEmr O embews edNedsy mutrrwnat g S1.675/- = Seses B8y
$180.00 wews ¢ Dnows? (g% 3300,000% 675) Si8aE 88w 2228 yBecs gdaw
@d.

0D 8602l ewedumndst 2018 v mrtmed B0 BoodOm BBOD g@ms Dol an®Bw
goduler S8, ;

gom 288, § Swdbdmys 00,

" ~ ’7u

28 8® g@imwrcned 2.

DEs 0HIBE
Berids 655 (61e®0)
110 T EhE EOD2@E X




"
s T o Rt b

At gttt oy e T
= Ty e T e e o SRy

AMENDMENT NO: 01 TO SLS 812 : 1988

SRILANKA STANDARD SPECIFICATION FOR TRIPLE SUPER - PHOSPHATE
(FERTILIZER GRADE)

EXPLANATORY NOTE
This amendment is issued 10 include the maximum limitation for the cadmium content in triple

super-phosphate (fertilizer grade), since cadmium available in triple super-phosphate is absorbed
by crops and grains which affects the wophic levels of the food chain (bio —accumulation).
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AMD 373

AMENDMENT NO: 01 APPROVED ON 2008-08-28 TO SLS 812 :1988

SRI LANKA STANDARD SPECIFICATION FOR TRIPLE SUPER — PHOSPHATE
(FERTILIZER GRADE)

TABLE 1 - Requirements for triple super-phosphate

Delete Tabie 1 and substitute with the following,

TANIE ¢ — Naguirements for triple suner-nhosphate

St Characteristic | | Requirement, | Methods of est
No -
(hH (2) (3) {4}
i) Moisture, per cent by mass, max. 4 . SLS 645:Part 2
i) Total phosphates (as P:Os). per
cent by mass, min. 46.0 SLS 643:Part 3
iii} Water soluble phosphates of the
total phosphate, (as P20s).
per cent by mass , min. 80 © SLS 645:Part 5
iv) Free phosphoric acid (as Pz0s).
per cent by mass , max. 3.0 Appendix A
V) Cadmium content (as Cd). mg’kg, 5.0 SLS 242:1973 (Digesion)
max. and Atomic Absorption
Spectrophotometric
Method (Detection)
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Abstraet: Fertilizers, indispensable as they may seem,
are nevertheless materials that also clearly cause serious
environmental contamination notably in the agricuitural soils.
The dire necessity for increased food production has been
more marked than ever.before. Mineral fertilizers, which are
indeed an important nutrient source used, for enhanced food
production, have unfortunately now become a ‘necessary evil’.
Excessive and continuous use of nitrogen and phosphorous
fertilizers for decades have converted the agricultural soils into
virtual chemical time bombs. '.

Phosphate rocks by their very geological and mineralogical
nature contain a host of environmentally hazardous chemical
elements such as Cd, Pb, Hg, U Cr and A's mong others. The
superphospbates are particularly abundant in these hazardous
elements and they contaminate the agricultural soils through
the use of fertilizer. The leachability and dispersion of some
of these toxic elements are most pronounced in some types
of soils such as andisols. After the discovery of the dreaded
disease ‘ftai-Itai’ cadmium has been listed as one of the most
potentially dangerous elements found in phosphate fertilizers.
Uranium, apart from its radiotoxicity, is chemotoxic and on
account of these two properties, it is considered as a disease
causing element. The geochemical pathways lead these toxic
elements into food crops, soil, water, air and ultimately the
human body tissues vig the food chain. Several diseases are

" known to be caused by the excessive presence of the toxic

elements and among them gastrointestinal, pulmonary and
kidney ailments are most noteworthy.

Keywords: Geochemical pathways, heavy metals, mineral
fertilizers, superphosphates.

INTRODUCTION

This review provides information on the abundance of
toxic metals in phosphate rocks and phosphate fertilizers
and their impact on soil pollution, accumulation in plants
and effects on human health, Two elements, namely

cadmium (Cd) and uranjum (U) are considered in detail
due to their importance as potent toxic materials as well
as the availability of much data.

Much of the. world's phosphate fertilizers are
produced from phosphate rocks which contain the
mineral apatite [Ca,(PO,),OH,F,CI]. The term phosphate
rock’ however is rather vaguely defined and generally
encompasses naturally occurring geological materials
that contain one or more phosphate minerals suitable for
commercial use. The term rock phosphate is also used
mainly in the field of agriculture. Mineralogically, the
phosphate rocks have different origins and chemical and
physical properties. The principal phosphate minerals in
them are the apatite (Ca phosphates). Chemically, a pure
fluor-apatite would contain 42% PO, while francolite,
another mineral found in phosphate rocks has 34% P,0,,
The five main types of phosphate deposits mined are:

i) marine deposits

ii) igneous deposits

iii) metamorphic deposits

iv) biogenic deposits

v) secondary deposits formed by weathering

It has been estimated that 75% of the world’s
phosphate resources are obtained from sedimentary,
marine rock deposits while 15-20% are obtained from
igneous and weathered deposits. The biogenic resources
account only for 1-2%'. Fluoro-apatite {Ca,(PO,),F] is
found mainly in igneous and metamorphic deposits and
the hydroxyl-apatite [Ca,(PO,),OH] is found in biogenic
deposits such as bone and teeth in addition to igneous
and metamorphic types. Francolite [Ca,, Na (PO, )
(CO,),F, [F,] is common in the marine phasphates and
to a lesser extent in carbonatite, an igneous type of
phosphate.

*Corresponding author (rohanac@hotmail.com)
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Chronic Kidney Disease (CKD) in Sri Lanka
- Current Research Evidence Justification:
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Abstract

In this article, the current scientific evidence of Chronic Kidney disease with unknown
aetiology (CKDu), were critically raviewed and harnessed with other relevant literature
with & view to justify the possible causative reason(s) for this chronic health problem.
To this end, authors first reviewed the literature on socio-economic, environmental,
meteorological, health arid geo-environmentalichemical aspects in relation to the
CKD of unknown aetiology in Sri Lanka and then studied the known astiology of
CKD (key medical facts) in detail highlighting a comprehensive list of causes. Based
on the nature of economic development in the CKDu prevailing areq, previous studies
have suggested that the causative factor for CKDu is probably environmental and
is related to the nature of anthropogenic activities. Therefore, authors investigated
subject morg into the chronic exposure 1o heavy metals associated with agricultural
activities, Potential sources of heavy metals in the arcaare mentioned. The Eggl}_eg_igal
mobility and health effects of three selected elements namely arsenic (As), cadmium
(Cd) and Lead (Pbl_a:e,sulgipg in detajl. The current scientific observations reported
o CKD were evaluated with established cherical, geochemical, and health risk of
As, Cd and Pb. According to the review, it can be justified that CKDu of the North
Central Province (NCP) in Sri Lanka is 2 decease caused by the chronic exposure
and cumulative effects of slevated levels of heavy metals associated with agriculral
aclivities,

Keywords: Chronic Kidney Diseases (CKD); heavy metals; groundwater; fertilizer;
agricultural activities
Introduction

The outbreak and prevalence of Chronic Kidney Disease with unknown
actiology (CKDu) among people living in some areas confined to North Central
Province (NCP), namely Dehiattakandiya, Girandurukotte, Kabithigollawa,
Medawachchiya, Medirigiriya, Nikawewa and Padaviya in Sri Lanka (Figure
01) was first recognized and announced in early 1990’s according to the
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Table 01: Content of trace elements (mgrkg) in different tertilizers collected
trom study regions (Chandrajith, 2009)

Collected location | Fenilizértype | Al | Cr | Ni [ Cd | Pb | U
Anuradhapura | Urea 37| 39 14! 04| 38, 60
f NPK 203 3.9 14 04] 3.8 201
5 TSP 9949 | 529| 352| 36| 50.7| 107
Medawachchiva ¢ Urea 2 39| 14 [ 04 3.8 6.0
i NPK 262 39| 14| 04] 3.7 6.3
{ TSP 9405 43.6( 27.11 40| 7927 759
Medirigiriya { Urea 251 2103 L4 04 370 283
j NPK 135 237] 14! 04| 38 6.1
| TS 8.563 | 359.5| 223 46.11 411 5.8
Girandurukotte | Urea 540 196 141 04 6.0 2355
; | NPK 143 228 14 04| 38 6.1
, TSP 9.016| 659 24.2|398| 3821 64l
Girandurukott2 Uirea % Nd 1.6 Nd 40 Nd
: NPK 770 26| 13| 05| 26| 9
TSP 54770 1920 106 23] 672 364
Kandy Urea 321 2t0f t4)] 04 39 244
' NPK 140| 22.1F 14| 0.6 38 6.1
TSP 10,113 621 27.3] 43| 802 166 |

Nd - not detected

Besides, the application of animal manures and composts to land also leads
to ac¢umulate heavy metals such as Cd, Pb, As, Cr, Cu, Zn, Hg, Ni, Mo, Se,
TL, Sb. and so forth, in the soil (Basta e/ o/, 2003). Certain animal wastes
such as cattie, poultry and pig manures are commonly applied to top soil as
soil conditioner either as solids or slurries (Sumner, 2000). Although those
are seen as valuable fertilizers by farmers, those manures have the potential
to cause metal contamination of the soil (Sumner, 2000; Chaney and Oliver,
1996). The livestock manures contain high conceatrations of Cu, and Zn and
repeat application can cause considerable increase of these metals in the soil
and water.

Soils act as the major sink for heavy metals and unlike organic contaminants,
most metals do not undergo microbial or chemical degradation, and they
remain in soil for a long time (Kirpichichikova et al., 2006). They may undergo
changes in their chemical forms (speciation) and biocavailability. Toxic metals
in soil can inhibit the biodegradation of organic contaminants (Adriano . 2003;
Maslin, and Maier, 2000). Also heavy metals may pose risks and hazards to
humans and the ccosystem.

Geochemical Mobility and Health Effects of Arsenic(As), Cadmium (Cd), and
Lead (Pb)

45
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5.2. 1 Arsemc (As)

As th,e number of body system affected with As, it is difficult to diagnose
signs:of chronic toxicity of arsenic. A range of non-specific symptoms are
reported such as abdominal pain, vomiting, diarrhea, weight loss and sore

throat on the onset after chronic exposure to arsenic. In addition, symmetrical
:hyperfkeratoms of palms and soles, as well as exfoliative dermatitis and

melanosis are reported as major indicators of chronic arsenic exposure, which

. may mke years to develop. -

There is évidence that chronic arsenic ingestion may cause perivascular and
neurdloglcal effects. Long-term ingestion of arsenic contaminated drinking
water. may effect to peripheral vascular diseases and to peripheral nervous
system (IARC, 2004). Symptoms may include anaemia, leucopenia, paralysm '

tingling of the skin of extremities, foot and wrist drop, tremors, severe pain

and ataxia (IPCS, 1992). An increased incidence of cardiac arthythmias,
myocardial m_|u:y and cerebrovascular disease has been associated with

. chroniic exposure to inorganic arsenic. There is evidence for increase in the
-_mcldence of diabetes mellitus and hepatic and renal injury as a.result of

chronic arsenic exposure (see Table 02). Non-specific gastrointestinal effects
such as diarrhoea and vomltmg have been seen under chronic effects (lARC

2004; . IPCS, 1992).

Table; _02:-_Summary of key ieffects observed in humans after chronic arsenic
expogure (Pritchard, 2007)

Syséem c:r Organ - . ; ."‘ Effect

Re:sﬁirato}y Tract | Inflammation.and fracheobronchitis

Dermal Hyperkeratosis and changes to pigmentation (melanosis)

Vasdular . Peripheral vascular disease (“Blackfoot disease”), myocardial injury
Haeﬁlatologicaiv Bone marrpw.depression (resulting in leucopenia and anacmia) .
Neurological Peripheral hcuropa_thy, encephalopathy

Endocrine : | Diabetes mellitus: :

Liver - 1 Hepatomegaly, cirrhosis, altered haem metabolism

Kidr‘ieys Proximal tubule degeneration, papillary and cortical nephrosis
Gasﬁ'ointéstinal Diarrhea, vomiting T d

522 Cadmmm (Cd)

As reported in toxrcologlcal facts Cd is a chronic toxin. Chronic exposure to
cadmium (Cd) leads to renal failure characterised by proteinuria due to renal
tubular dysfunction as a result of Cd adversely affecting enzymes responsible
for reabsorption of proteins in kidney tubules. This has been evidenced by an
mcrease m urlnary beta-Z—mlcroglobulm Such proteinuria occur followmg

49 i ) L, Chronic Kidney Disease (CKD) in Sri Lanka -
! Y i Current Research Evidence Justification: A Review

i : . i
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25- 134 gm cadmlum mhalatlon or ingestion for more than 10 years (IPCS
.gasmc and intestinal disorders. Cadmium inhalation also causes oa_nger

disorder of heart, liver and: brain, renal dysfunction, anaemia;- hypertenswn
and bone marrow dlsorder (Frlberg et al., 1974).

.-n-—"'_"

The ¢ cadmjum accumulation in the kidney affects renal vitamin D metabolism,
which subsequently disturbs caléium and phosphorous balance by the
excretion of calcium and phophorous into urine that may lead to osteomalacia,
osteoporosis (Soderland et 4/., 2010) and spontaneous fractures. This, as well
as the incteased excretion of calcium may result in bone disease (Chandrajith
etal, 20 I 0)

The njost spectacular disease of cadmium poisoning as result of dietary intake
~of cadmium by people in the Jintsu River Valley, Toyama, Japan, is known as
itai ithi disease. The symptoms are weak and brittle bones resulting painful

bone :dlsease (osteomalacia) combmed with kidney malfunction. Cadmium

p01sonmg was attributed to rice contaminated from Pb, Zn, and Cd due to
mining activities. The ma_]or threat:to human health is chronic accumulation
; : the kidneys-teading to rerial dysfunction. '

F, Lead Py

Lead {is & chroni¢ toxin aﬁd therefore blood lead (PbB) concentration is
taken as a measure of the chronic exposure to assess the health effects (Lead
_Toanological Overview, 2012) Table 03 summarizes the effects of PbB at
different levels.

s 1 iy

T

s

5 In cage. of renal failure, it was reported that chronic exposure to lead can lead
J to nephro oxicity characterised by renal effects, such as glomerular sclerosis,
# interstitia| fibrosis and. proximal tubular nephropathy (IPCS, 1992) which
have been commonly observed among the patients with CKDu in Sri Lanka
(Chandrapth etal,, 2010). The most critical effects of lead toxicity can be seen
in children exposed during fetal and/or postnatal development (IPCS, 1992).
Excessive exposure to Lead can cause serious damage to the gastrointestinal
tract, brain, red blood cells, ¢entral nervous system, and kidneys (EFSA, 2010;
Baldwm and Marshall 1999)

Unfortunately there is no sc1ent1ﬁc data available on PbB concentrations related
CKDp in Sri Lanka except Pb high concentrations in fertilizers determined by
Chandra_]nth etal., 2009, Elevated Cadmium levels in irrigation and drinking
4 water has beeri. reponed from the North Central Province (NCP) of Sri Lanka,
wher¢ chfonic renal failure among residents is common. This is a result of
intensive iuse of cadmium contaminated fertilizers and other agricultural
: chemlcals over a very long penod of time. Cadmium is one of the most toxic
; heavy metals that could ﬁnd its way into reservoir water and sediments. In

i .3 ol
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74 SOCIAL, ENVIRNMENTAL AND ECONOMIC IMPACT ASSESMENT

7.1  TANGIBLE BENEFITS TO THE COUNYRY

There are substantial direct benefits for the country in general and for the area in

particular along with the establishment of Single Super Phosphate manufacturing

" plant and dedicated Sulphuric acid manufacturing plant. The direct benefits can be

summarized as follows:

i

iv.

vii.

Viii.

Saving of substantial amount of annual foreign exchange to the range of
SLR. 15,000 to 20,000 million.

Substantial amount of direct employment generation of nearly 300
persons in the initial phase and more in the latter phase. Social
upliftment of the people, especially those who are living in the
economically undér—privileged areas in the North - Central province.
Providing a low cost fertilizer.

Achieving self-sufficiency in phosphate fertilizer

Saving of valuable foreign exchange for the import of medicine and
medical laboratory equipment for the patients suffering from kidney
related deceases due to consumption of Cd contained food and water
drained from the imported phosphate fertilizers which are known to be
constituting heavy metals Ensuring the good health of the people from
the diseases such as kidney failures and saving of money spent on
healthcare. Eppawala deposit is classified as one of the ten lowest
Cadmium containing deposits out of 414 phosphate deposits of the world.
Burden on the government in paying subsidy for SSP will be much less
than with that of TSP.

Any excess of sulphuric acid can be utilized for country’s other
industrial requirements whereas saving of valuable foreign exchange for
the import of the same.

Country will mark a new benchmark on industrial sector.

130

((:’ i



/
PRELIMINARY PROJECT PROPOSAL FOR
THE MANUFACTURE OF

SINGLE SUPER PHOSPHATE (SSP) FERTILIZER
USING LOCAL PHOSPHATE ROCK

LANKA PHOSPHATE LTD
73 1/1, New Kelani Bridge Road,
~ Colombo 14.
Tel.: 2459906/7 Fax: 2459908
Web site: www.Ipl.lk

JANUARY - 2006
_ P 4

L“__—_-__-‘-

H.R.U.D. ARA A
LANKA PHOSPHATE LIMITED

(STATE COMPANY)

131



9. SOCIAL AND ECONOMIC IMPACT ASSESSMENT

As was highlighted earlier, locally exploited ore from the Eppawala Phosphate Deposit is
currently applied as a direct fertilizer in ground form to perennial crops such as tea, rubber
and coconut and caters to the total “P-nutrient requirement. This constitutes about 50% of
the local phosphate fertilizer market. The rest of the requirement is mainly for vegetables in
more soluble forms. Paddy/vegetable sector “P”- nutrient requirement is catered to by
imported Triple Super Phos;)hate with a total annual tonnage of nearly 50,000 mt draining
the country of foreign exchange to the tune of Rs. 1000 - 1200 million per annum.

Lanka Phosphate Ltd a state company responsible for the exploitation of the Eppawala
Deposit considers its mission the fulfillment of total “p” ~ nutrient requirement of
country’s agriculture with a saving of foreign exchange. Other direct benefit to the country

is the creation of employment, a vital need in the current context.

For the annual production of 60,000 mt. per annum of SSP in the initial phase, company
plans to:

i). Increase rock phosphate production by 50% - 40,000 mt per annum
ii). Setting up of a Single Super Phosphate Plant of capacity - 60,000 mt per annum
iii). Setting up of a Sulphuric Acid Plant of capacity - 100 mt per day

9.1 Direct benefits
can be summarized as:

). Saving of annual foreign exchange to the tune of SLR. 1000-1200 million.

ii). Employment generation of nearly 120 persons in the initial phase.

iii).  Social upliftment of the people, especially those who are living in the
economically under-privileged areas in the North-Central province.

iv).  Providing a low cost fertilizer.

v). Burden on the government in paying subsidy for ESSP will be much less than
with that of TSP.

vi).  Any excess of sulphuric acid can be utilized for country’s other industrial

requireinents.
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vii). Large saving to the government in subsidy extended to currently imported TSP

with the substitution of the same with SSP manufactured out of ERP (Ref.: foot

note).
Footnote:
1. Present annual consumption of TSP for paddy = 35,000 mt
2. Equivalent requirement of SSP to substitute TSP = 70,000 mt.
3. Present subsidy for TSP (35,000 mt @ 25,000/ - per mt.) = Rs. 875 millions
4. Required subsidy for ESSP (70,000 mt. @ 5,200/ - per mt.) = Rs. 364 millions
5. Therefore, saving of subsidy = Rs. 511 millions
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9.2 Indirect benefits

Extension of the magnitude of operations will have a healthy impact on the economy of the
region, not only in terms of the increased work force, but also in the flow-on effects through
the service, transport and retail sectors.

It can be anticipated that the skill levels required by potential employees at Eppawala by the
proposed development of the phosphate deposit will also atiract some high income earners,

thus increasing liquidity and purchasing power of the people in the area generally.

Consonant with the economic impact of the project implementation, a flow-on effect occurs
in local education. Not only may there be an increased localized demand for places in
schools with migration of new workers, but also the heightened profile of the mining
operation may lead to increased future demand for technical and scientific education on the

part of students who wish to seek employment at the works.

9.3 Negative Local Impacts

Noticeable increase in the drurikenness, illicit liquor production and consumption, heavy
indebtedness resulting in strains on family life are possibly the negative aspects of 30 years
of the mining operation and are areas which should be given serious attention by the local
authorities, low enforcement authorities, religious leaders and the Company Management in

the future.
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Phosphate fertilizer is a main source of arsenic in
areas affected with chronic kidney disease of
unknown etiology in Sri Lanka
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[ Abstract

fertilizer and use organic fertilizers instead.

Chronic Kidney Disease of unknown etiology (CKDu) has escalated into an epidemic in North Central Province
(NCP) and adjacent farming areas in the dry zone of Sri Lanka. Studies have shown that this special type of CKD is a
toxic nephropathy and arsenic may play a causative role along with a number of other heavy metals. We
investigated the hypothesis that chemical fertilizers and pesticide could be a source of arsenic. 226 samples of
Fertilizers and 273 samples of pesticides were collected and analyzed using atomic absorption spectrometry and
inductively coupled plasma mass spectrometry for arsenic and other heavy metals in two university laboratories,
Almost all the agrochemicals available to the farmers in the study area are contaminated with arsenic. The highest
amount was in triple super phosphate (TSP) with a mean value of 31 mg/kg. Also TSP is a rich source of other
nephrotoxic metals including Cr, Co, Ni, Pb and V. Annually more than 0.1 million tons of TSP is imported to Sri
Lanka containing approximately 2100 kg of arsenic. The next highest concentration was seen in the rock phosphate
obtained from an open pit mine in NCP (8.56 mg/kg). Organic fertilizer contained very low amounts of arsenic,
Arsenic contamination in pesticides varied from 0.18 mg/kg to 2.53 mg/kg although arsenic containing pesticides
are banned in Sri Lanka. Glyphosate the most widely used pesticide in Sri Lanka contains average of 1.9 mg/kg
arsenic. Findings suggest that agrochemicals especially phosphate fertilizers are a major source of inorganic arsenic
in CKDu endemic areas. Organic fertilizer available in Sri Lanka is comparatively very low in arsenic and hence the
farmers in CKDu endemic areas in Sri Lanka should be encouraged to minimize the use of imported chemical

Keywords: Arsenic; Pesticides; Fertilizer; Chronic kidney disease of unknown etiology; Sri Lanka J

Background

During the last 2600 years, farmers inhabiting dry zone
of Sri Lanka were cultivating rice using irrigated water
and organic fertilizer. In the last two decades, escalating
numbers of patients with a chronic kidney disease were
reported from rural Sri Lanka especially from the North

"Central Province (NCP) (Jayasumana et al. 2013). Minis-

try of Health (MoH), Sri Lanka named it as the Chronic
Kidney Disease of unknown etiology (CKDu) (Ministry
of Health 2009). A WHO led study found the prevalence
of CKDu among the 1570 year olds to be at 15.1% in

* Carrespondence: jayasumanalk@yahoo.com

"Faculty of Medicine & Allied Sciences, Rajarata University of Sri Lanka,
Saliyapura 50008, Sri Lanka

Full list of author information is available at the end of the article
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Anuradhapura and 20.6% in the Polonnaruwa, the two
districts of the NCP (Jayatilake et al. 2013).

Patients with CKDu do not have the commonly known
risk factors for kidney disease such as diabetes and hyper-
tension (Athuraliya et al. 2011). Histo-pathological findings
in the kidneys of CKDu patients include tubular interstitial
nephritis associated with mononuclear cell infiltration,
glomerular sclerosis and tubular atrophy (Nanayakkara
et al. 2012a). This picture of tubulo-interstitial disease
with negative immunofluorescence for IgG, IgM, and
complement are in favor of toxic nephropathy (Athuraliya
et al. 2011). This disease is characterized clinically by
tubular proteinuria; alpha-1 and beta-2 microglobulinuria
(Nanayakkara et al. 2012b). The observed geographical
distribution of the disease and associated socioeconomic

© 2015 Jayasumana et al; licensee Springer. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (httpv//creativecormons.org/licenses/by/4.0), which permiss untestricted use, distribution, and
reprocuction in any medium, provided the original wark is nroperly credited,

138




Jayasumana et al. SpringerPlus (2015) 4:90

characteristics are suggestive of an environmental and oc-
cupational etiology. Several studies have been conducted
to determine the cause of CKDu, and five such studies
had speculated about the causative role of agrochemicals
(Peiris-John et al. 2006; Bandara et al. 2010; Wanigasuriya
et al. 2011; Jayasumana et al. 2013; Jayatilake et al. 2013).
Two of the current authors have formulated a detailed
hypothesis that incriminaftes glyphosate, arsenic and heavy
metal complexes as a causative factor for CKDu among
paddy farmers in rural Sti Lanka (Jayasumana et al. 2013,
2014a, b). However the source of arsenic, mode of entry
and role in the pathogenesis is not established yet. '
Agrochemicals are chemical fertilizers and pesticides.
Herbicides, insecticides: and fungicides are the major
categories of pesticides. Urea, phosphate and potash are
the main groups of chemical fertilizers used in Srj Lanka

{Ekanayake 2009). Chemical fertilizers contairj trace

amounts of heavy metdls and metalloids (Chandrajlth
et al. 2009). Contlnuous application of contamlnated
fertilizers during the past fifty years (since green revo-

lution) may have contributed to increase heavy metals and
‘metalloids in the soil and groundwater aquifers (Wegg;ler
‘et al. 2004). Sri Lanka is the leader in fertilizer usage in the
‘South Asia (Sri Lanka 230.8, Pakistan. 217.1, Bangladesh

184.4, India 178.9, Nepal' 23.2, kg per hectare respectwely
of arable land in 2010) (World Bank 2010).

The newly unprovedivarlettes of rice cultlvated by
farmers requires a large amount of urea, triple s_upe; phos-
phate (TSP) and muriaté of potash (MOP or potassium
chloride), the three main fertilizer varieties- subsidized

by the government (Ekanayake 2009). WHO cLas51ﬁes
pesticides with arsenic as highly hazardous (WHO 2004).

Arsenic containing pestimdes have been barined; in Sri
Lanka since 1995 {Ferna}nﬂo and De Silva 2006); Usmg
arsenic to augment potency of agrochemlcals isa potentlal
way to increase sales. | l

The objective of the present study was to 1nvest1gate
levels of arsenic contamination in the fertilizer and pesti-
cides used widely for rice cultivation, in four areas of
NCP, Padaviya, Medawachchlya, Mahawdachchlya and

-Anuradhapura town (Flgure 1). !

‘Methods i

Collection of agrochemlcals
Samples were collected frdm four areas in the NCP, Padawya,
Medawachchiya, Mahavyll,achchlya and Anuradhapura.
First three towns are situated in the endemic area and
Anuradhapura is the capital of NCP. {

Two sets of samples from each type of fertlllzer were
collected from farmers living close to the above-mentioned

four areas. The fertilizer samples were collected from
farmers into new polythene bags and sealed.’ ‘These fer-
tilizers are usually stored in woven polypropyfene or

polythene bags. (the weight of the fertilizer in atbag or

| ‘.
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the volume of liquid in a container indicated within par-
entheses). Samples of urea (50 kg), TSP (50 kg), MOP
(50 kg), Eppawala rock phosphate (50 kg), NPK mixture
(5 or 10 kg), liquid fertilizer (4 L can), dolomite (50 kg),
compost (5 kg), chicken manure (5 kg), cattle manure
mix (5 kg), wood charcoal (5 kg), paddy husk charcoal
(5 kg) and coir dust (5 kg) were collected from farmers.
238 fertilizer samples were collected. Twelve samples,
four each of urea, MOP and TSP were sent to the Institute
for Integrated Research in Materials, Environments and
Society (IIRMES) laboratory, California State University,
Long Beach (CSULB), USA for further- analysis. All the
others samples were analyzed using atomic absorption
spectrometry (AAS) and stored at the department of che-
mistry, University of Kelaniya.

273 samples of pesticides representing 21 chemical
groups (31 brands) were purchased in dupllcate, in sealed
containers, from vendors in Medawachchiya, Anuradhapura
town, Padaviya and Mahawilachchiya. One set was ana-
lyzed using AAS and the other set was stored with,evi-
dence of proof of purchase at the department of chemlstry
Umver51ty of Kelaniya,

Treatment:of samples ;

Each sample (0.1 g) was weighed mto a 100 ml conical
flask, and digested using US EPA method 3050B as de-
scribed below (United States, Environmental Protection
Agency 1996). Each sample was mixed thoroughly to
achieve homogeneity and sieved using a USS #10 sieve.
All equipment used for homogenization was cleaned thor-
oughly to minimize the potential cross- cOntarmnatmn For
each digestion procedure, a sample was weighed to the
nearest 0.01 g and a 0.1 g sample (dry weight) was trans-
ferred to a digestion vessel. Concentrated HNO; (10, ml)
was added into it. The sample was heated to 95 + 5°C'and
refluxed for 10 to 15 minutes without boiling. The sample
was allowed to cool, and then 5 ml of Concentrated
HNO; was added and refluxed for 30 minutes. If brown
fumes were generated, indicating oxidation of the sample
by HNO3, this step was repeated (addition of 5 ml of conc.
HNOs3) over and over until no brown fumes were given
off by the sample indicating the complete reaction with
HNO;, The solution was allowed to evaporate to appro-
ximately 5: ml without boiling and heatéd at 95 + 5°C for
two hours. The sample was cooled to room temperature
and 2 ml of water and 3 ml of 30% H,O, were added. The
vessel was covered with a watch glass (care was taken to
ensure that losses did not occur due to excessively vigor-
ous effervescence). The sample was heated until efferves-
cence subsides and the vessel was cooléd. The adding of
30% H,0, in 1 ml aliquots with warming was continued
until the effervescence was minimal. The reaction mixture
was poured into a 100 ml volumetric flask and diluted to
100 ml. Each fertilizer was digested in duplicates. Spiked
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samples (10 pg/L) in duplicates were also digested to
confirm the methodology. The same procedure repeated
without the fertilizer was considered as the control.

AAS (atomic absorption spectrometry) analysis
GBC 932 plus AAS (GBC scientific equipments, VIC,
Australia) equipped with .a hydride generation system
(GBC 3000) and graphite furnace (GF 3000) with the deu-
terium background corrector was used to detect argenic.
All chemicals used were of analytical grade, and the
standard solution of arsenic was sourced from Reagecon,
Ireland. Chemicals used were concentrated nitric acid

(70% AR) (Techno Pharmachem Pvt. Ltd.), HCl (37% AR)

(Sigma Aldrich Pvt. Ltd), and high purity hydrogen perox-
ide (35.5%) (Sigma Aldrich Pvt. Ltd). Laboratory glassware
was kept overnight in 10% (v/v) nitric acid.

¢ Standard solutions were prepared daily: for apalysls '
‘The calibration curves were established with: thef stand-
ard solutions and the square of correlation. canﬁc:ent
(R?) was in the range of 0.987 - 0,999 in most ocr:asmns
while AAS was. in use. A

|
H ae |V

?ICP-MS anaIySIs

::Ma)or and trace elements were measured us;ng an
Inductively Coupled Plasma Mass Spectrometer ICP MS; .
HP 4500, Agilent Technologres, Palo Alto, CA) equlpped :
with a quadrupole analyzer'and octopole colhsronfmactmn i

cell that can be pressurized with either a hydrqgen or

‘helium reaction gas. Analysis was done’in accorclan.ce ‘with
‘United States Environment Protection Agency standards
No.6020 M. Samples were injected at the rate'of 0.4 mL/
.min using a peristaltic pump. Carrier Argon gasata rate
of 1.2 L/min ‘was inserted into a Peltier-cooled § oubie-
‘pass spray-chamber through a Babbington-style nc;bullzel
at 2°C. Auxiliary argon gas at the rate of 1.0:L/min and
‘plasma argon at the rate of 12.0 L/min were addgd for'a °

total of 14.2 L/min separated from nickel cones. The ICP-

‘MS was tuned according to the manufacturer suggestcd

standard settings by running solution of 10 pg/L &f Li; Y,

Ce, T, and Co: (Agllent internal standard mix) for reso-

Jution and sensitivity. Optimizing plasma’ conditions : fo

produce low oxide reduced interference levels and; doubly
charged ions (formation .ratio of <1.0% at the iplasma
:conditions of this.) and residual matrix mterferenctzs wele

removed using the collision/reaction processesiin the
octopole reaction system. Accuracy was measured using
the spiked standard solutions. Ultrapure water [MilliQ

:18.8 ohms) was used as blank (1 blank per each logsample
ibatch). i oo

I
1
|

‘Quality control ;
Precision (reproducibility) 'was ascertained using 3 wnhm

day replicate -analysis of samples. The Relative Stﬂnda,;éI
Deviation (% RSD = SD/x of the replicate values X 100

]
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X is mean value) was calculated to give an indication of
sample preparation and analytical precision. Replicates
of samples provided an indication of within-day preci-
sion. The analytical detection limit was calculated as the
concentration of the element which gave a detectable
signal above the background noise at greater than the
99% confidence level, and the detection limit was calcu-
lated as the mean of blanks plus 3 tlmes the standard
deviation of the mean.

Results and discussion

NCP encompasses 16% (10472 km?) of the landmass in
Sri Lanka and is inhabited by 6.2% (1,259,421) of its
population (Department of Census, Sri Lanka 2012). Ac-
cording to the Ministry of Health 73% (50382) of CKDu
patients live in NCP (Ministry ot Health 2014),

Results of 226 fértilizer samples analyzed at Kelaniya
University using AAS are shown in Table 1. Arsenic con-
tent of the fertilizérs (Table 2) tested in IIRMES labora-
tory, CSULB, USA was similar to the results obtained
from the University of Kelaniyd, Sri Lanka. The analysis
demonstrated TSP as a rich source of other heavy metals
as well (Table 2). The highest arsenic content was seen
in TSP and the next highest was in rock phosphate (3Ca
(PO4)2P CLOH") produced at Eppawala (a mining area
in the NCP) and in dolomite! ((taCOs MgC03) produced
in Naula area in the Central province of Sri Lanka.

Natural (or organic) fertilizers such as cattle manure,
compost, chicken manure, paddy husk,coir, wood char-
coal all contained’ very low amounts of arsenic. Cattle
manure may be contaminated with arsenic from grass
grown with TSP and chickens may be fed with arsenic con-
taining Roxarsone, a food additive and an anti-protozoan
drug. The government does not subsidize for pesticides.
Despite the fact that the import of arsenic containing
pesticides is illegal; all 31 pestlt:lde brands belonging to
21 active ingredients contained arsenic (Table 3).

TSP is one of the major sources of arsenic in disease
endemic areas. The quantity of arsenic in TSP is 15 times
more than that insecticide Dimethoate which contained
the highest amount of arsenic among the pesticides. In
2012, the total amount of TSP imported to Sri Lanka was
1.08x10° kg amounting to 2100 kg of arsenic. The total
amount of arsenic in pesticides imported in 2012 do not
exceed 15 kg (mean arsenic congent of each pesticide was
multiplied by the total imported). Thus, confirming fertil-
izers (TSP and others) as the ‘major’ source of arsenic.
There is documented evidence since 1968 that Sri Lanka
has been importing phosphate fertilizers, and its use has
increased during the past 40 years. Althéugh no regula-
tions are currently in existence about fertilizer contami-
nated with arsenic, Government Gazette Notification No.
1190/24 of 29th June 2001 under the Control of Pesticides
Act No. 33 of 1980 banned arsenic as an active ingredient

1 H
I

}
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Table 3 Arsenic content of the pesticides available in Sri Lanka

Active ingredient

Type No of samples Range of as content (ug/kg) Mean as content (Hg/Kg) Imported quantity in 2012 (MT)

Dimethoate | 12 965-2457:
Glyphosate H 18 858-2586
Fenoxaprop-p-ethyl H 12 1254-2578
Mancozeb F o 15 458-2478
Carbofuran ! 18 831-2458.
Propanil H 12 512-2584.
Methorny! | 12 1112-1458
Quinalphos | 12 928-1893.
Carbendazim F 12 1163-1458
Profenofos | 12 458-1452

MCPA H . 18 458-1496
Bispyribac Na H 12 721- 1458
Methoxyfenozide | 1% 12 872911 | .
Thiamethoxam - By 12 542-1024 ;o
Chlophyriphos T 654n36& =3
Phenthoate ik ? 56511258§ s
Diazinon | ' 12 6254995 i L
Oxyfluorfen H' " 06 ! 423788 i
Pretilachlor + Pyrikléef'wzoxim HE 12 o 415855 ¢
Tebuconazole F%‘ 12 : 28&680 :.' %
Imidacloprid [ 180-359

1957 NA
1896 5295
1835 4
1680 692
1578 299
1324 1094
1279 09
1278 08
1278 20
968 141
967 686
923 50
902 ‘ 04
874 , 08
804 420 !
785 32
708 : 197
602 33
530 102
420 - 19

239 ' 33

F =fungicide H = herbicide | = insecticide. ! g

and from rock phosphata also contains arsemc as an

impurity. : ! { .
In the disease endermr: region arsenic content: in sml

gradually decreases as ,we descend “from the surface

downwards of the eartls crust, implying that it is rlot

present naturally but had been introduced most probably
due to anthropogenic activity (Fonseka et al. 2012). The

soil is an important sink for arsenic compounds but the

amount retained depends on the nature of the sm] type.
Arsenic and phosphorous are both group V elements with

similar properties. Howeve'r phosphorous is esserltlal for

plants but arsenic is toxic to both plaqts a. qmmals ]

0
“Since both have snmllar chemlcal pl’Opel‘l’l 5 arsenhte a.nd"‘

A0S faha'tg, compete for same sorption sites in- the root,
resulting in reduction in sorption and incréase: in the
arsenic concentration in ground water in a phesphate
rich environment (Smith and Naidu 2009). PhoSphorus
containing fertilizer added to soil increases the; moblllty of
arsenic and ccnsequently, arsenic becomes more biologc-
ally available (Davenport and Peryea 1991).

Arsenic in water can e:ust both as organic and inorganic
forms. However inorganic arsenic is the prlmary form that
poses human health risk' and exists as arsenate (A504. )
(+5) or arsenite (AsOf“) (+3). In oxidizing conditions
(typically aerobic), arsenate dominates, and in reducmg

Noow

conditions (typically anaerobic and anoxic, such as flooded
rice fields), arsenite (+3) dommates Arsenite is more sol-
uble than arsenate dt neutral pH and af ion concentrations
typical of fresh water (Zhao et al. 2010). Chemical inter-
actions among arsenates, phosphates and carbonates are
important to understand their ability of adsorption to soil,
as sorption properties of these anions are almost identi-
cal. The arsenites (+3) are more soluble, mobile and
toxic than the arsenates but both forms have harmful ef-
fects on humans, plants and animals. The World Health
Organization (WHO) has recommended maximum pet-
missible level for arsenic in drinking water as 10 pg/L
(World Health Orgamzathn 2011).

Arsenic in soil can contaminate drinking water and
food crops including vegetables, fruits and grain. Accumu-
lation of heavy metals in vegetables occurs after appli-
cation of phosphate fertilizers (Jiao et al. 2012). Recently,
Codex has adopted a 1r1g:_(Lmum leyel for inorganic arsenic
in “polished rice as 200 Hg/kg (Food and agricultural
orgamzatlon of the United Nations 2014). Chronic arsenic
poisoning causes many health hazards and entry of mi-
nute quantities of arsenic into the human body through
the food chain over several years can cause many non-
communicable diseases (Kapaj et al. 2006; Golka et al.
2010). Increased amounts of arsenic in urine have been
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Table 1 Arsenic content of the synthetic and natural
fertilizers available in Sri Lanka

Noof Rangeof Meanas Imported
samples as content content quantity in

Type of fertilizer

(mg/kg)  (mg/kg) 2012 (MT)
TSP** 17 2549-3786 31.00 108229
Eppawala rock phosphate 15 34-2181 856 PP
Dolamite 15 6.01—;.61 6.58 PP
NPK mixture# 15 1.95-7.28 5.88 4879
Urea** 18 088-109 092 302831
Ammonium sulphate* 10 071-121 094 77199
Cattle manure mix 18 076-1.02 084 PP
MOP** 18 ND-1.02 044 111855
Compost 20 ND-134 041 PP
Chicken manure 18 025072 038 PP_
Liquid fertilizer” : 15 ND-0.65 033 ! 241222
‘Paddy husk charcéal 16 ND-023 ‘010 PPl
Coir dust e ND 1000 i PPi 1
‘Wood charcoal 15 . ND 000 5 PPé ;

i
PP Purchased and préduced in Sri Lanka. *The government Imports and

‘heavily subsidizes these fertilizers. *mainly used in rice cultivation 'Irrgponed

by private sector and not used in paddy cultivation. }

!

i

Table 2 Trace metal proflles of commonly used ferﬁlizers in Sri Lanka
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in pesticides in Sri Lanka (Fernando and De Silva 2006).
Level of trace metals in the fertilizers including arsenic
can vary widely according to the country of origin, but
determining the country of origin of the fertilizers is
extremely difficult (Dissanayake and Chandrajith 2009).
Arsenic content in the phosphate fertilizers available to
the Sri Lankan farmers is comparatively high when com-
pared with the arsenic content in phosphate fertilizers
available in other countries (Mortvedt 1996).

Imported granular TSP is mainly used for perennial
crops such as rice and vegetables. Eppawala rock phos-
phale (from an open-pit mine in NCP of Sri Lanka) has
avy very low: solubility and is only used in long-term crops
such as tea, rubber and coconut mainly in the wet zone
of Sri Lanka (Dissanayake and Chandrajith 2009), Its
usage in the CKDu endemic areas is minimal. Apatite
structure in phosphate rock includes.heavy metals such
as As, Cd, Cr, Hg, Pb, Se, U and V. Aside from its pres-
ence in the phosphate rock, arsenic may be introduced
as an impurity in the sulfuric and phosphoric acids used
in the manufacturing process of superphosphate. Sul-
furic acid manufactured from pyrite is used extensively
in the fertilizer industry; and o'ﬁen contains considerable
amount of arsenic (Tremearne and Iacob 1941), Phos-
phoric acid manufactured through sulfuric acid process

(mg/kg) Urea ‘Mop TSP

Element : Mean Range . i Mean Range Mean Range

Al 26 1033 R ECE 97.9-231.1 99390 89230-112900
Sb 01 0102 501 : 0101 60 5.7-60

As .0l ND-03 . 403 02-04 289 | ‘ 265-319
Ba 01 0.1-0.1 2 N 10-13 71" ' 776834

Be 0. 0.10.1 L 404 i 0102 22 l 21-23

cd ND ND ! o 0102 204 1 1920

Cr ND ND {12 0427 293 ' 226337

Co 01 0.1-01 '02 : 02-03 60 5964

Cu 02 0.1-04 103 03-04 150 142-160 |
Fe 10 ND-17 123713 2252326343 112153 109103117603
Pb 02 02-02 'o8 08-09 2525 2517-2639
Mn 03 0.1-04 f123° 116137 19480 ! 1886.0-2034.0
Ni 10 0237 fos 02-05 250 239271

Se 02 ND-0.5 b 1421 20 12-25

Ag 01 0101 fo. 0.1-01 03 0.1-03

St 0.1 ND-0.1 102, 98-106 245 230-2779
Bl 01 ND-0.1 o) ND-0.2 05 0505

sn o 0102 102 | 0203 07 07-07

Ti ND ND 141 2650 4396 37904963
v 02 02-04 {03 02-05 370 349-393

Zn ND ND fos 02-13 4898 4436-5440

143




Jayasumana et al. SpringerPlus (2015) 4:90

shown in two previous studies among people living in
CKDu endemic areas (Jayasumana et al. 2013; Jayatilake
et al. 2013). Other than arsenic Cr, Ni, Pb and V content
in phosphate fertilizers is also high. Nephrotoxicity of
these heavy metals on animals have been discussed widely
(Vyskocil et al. 1994; Loghman 1997; de la Torre et al.
1999; Sahu et al. 2014). However, a possible role for Cr,
Ni, Pb and V in CKDu in Sri Lanka is not studied in-
depth. The hypothesized interactions of these metals in
the presence of high levels- of arsenic particularly
when present in drinking water from" shallow wells
with a high level of hardness and the role of these metal
complexes in the causation of CKDu has been dis-
cussed in a previous publication by the current authors
(Jayasumana et al. 2013),

One of the major limitations of the study is the ab-
sence of chain of custody-in the collection of agrdcheml-
cals. However receipts of all pesticides purq:hasbd and
few photographs of fertilizer samples, being taken from
farmers are ava111able. We could only repeat the analysrs
in ICP-MS in selected fertilizer samples (5 3%} due to
resource llml.tahons , S S

CKD eptdemlc in Central America with sum}ar l'usto-
logical findings (L6pez-Marin et al. 2014) and it's;associ-
ation with large-scale cultivation of sugar carje {@rantes
et al. 2014) have shown remarkable s!rmlanties vnpth the
CKDu epld.emlq in Sri Lanka. Recent research! hasc shown
increased amount of arsenic in water and scul in the
endemic areas in El Salvador (Lopez:et al. ,2013,).
Conclusion : ;
Findings suggest that agrochemlcals espec1ally Ehosphate
fertilizers are a major source of inorganic, arsenic_in
CKDu endemic areas in Sri Lanka. Study hlghhghts l:he
magnitude of an “environmental issue that has received
little attention. Increased arsenic contaminationi of the
soil and ground water can adulterate food and drmkﬁng
water. Arsenic content in the organic fertilizer ayallable
in Sri Lanka is comparatively low and hence the farmers
should be encouraged to minimize the use of 1mported
chemical fertilizer and use organic fertilizers in order;to
avoid further envtronmental damage and human health
hazards.

[T}
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B) Agenda Items:

(I) Cabinet Papers

26.

Cabinet Paper 06/1596/266/025, a Note 1o the Czbinet dated
29.08.2006 by the MMSTeT of Industrial Development on
"Development of Lafika Phosphate Ltd,” ~ (Cabinet decision
dated 10.05.2006 on CPO0G6/0815/274/009 tefers) Cabinet
considered the documents attached to the Note, namely, (i)
the Comprehensive Project Proposal, (if) the Financial
Feasibility Report, and (iii) Addendum to the Financisl
Feasibility Report, together with the observations of ‘the

‘Minister of Fipance and Planning and it was decided that in

the first instance, the Minister ‘chould submit his own
recommendations on these reports -followed by a detailed
review to be mads dn—consultation with PERC before

- implementation, in order to estzblish the financial viability of

the proposal.

Action by: My/Industrial Development — observations of the
Minister of Finance and Planning annesed.
Copied to: My/Finance and Planning
~ My/Skills Development and Public Enterprise
Reforms '
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Note to the Cabinet

's{';;;"\ 2% P ‘f
o) Eﬁﬂ‘?mﬂ@aj /Q:‘
e QMnistry of Industrial Development

<0/9p{50\1S =
08™ November 2006

Recommendations on the Project Proposal Reports for production of
Single Super Phosphate (SSP)

Ministry : Ministry of Indusmal Development (1'6‘]:615 to the Cabinet _paper
00/1596/266/075, a Note to the Cabinet dated 29.08.2006 by the
Minister of Industrial Development on "Development of Lanka
Phosphate Ltd.”, and Cabinet decision dated 13.09.2006 accordingly.)

Title : Development of Lanka Phosphate Ltd.

With regard to the Cahinet decision dated 13.09.2006 on Development of Lanka
Phosphate Ltd., I would:like to submit my recommendations of the Comprebensive
Project PropObal for Development of Eppawala Deposit, Finaneial Peasibility Report and
Addendum to the Financial Feasibility Report for production of SSP fertilizer,

Eppawala Rock Phosphate (ERP) and High-grade Eppawala Rock Phosphate O—TE;RP) are
used for perenmjal crops, such as tea, rubbef” aWd™Totonut in St Lanka. Paddy and
vegetable cultivation require phosphate fertilizer of different types, which are more
soluble and not currenfly produced by LPL. Hence, soluble phosphate fertilizer 1g
mported for paddy and vegetable cultivation *equuements Incuming the outflow of
foreign exchange.

‘Manunfactured SSP is a substitute for imported Triple Super Phosphate for short term
crops. The nature of the Eppawala apatite deposit strongly favors the production of Single
Super Phosphate which 1s an environmentally friendly product. A viable SSP industry can
make a significant contribution to the development of agricultural sector by providing
cheaper, locally produced fertilizer as import substitution saving Rs. 900 million per

anmum. N = —————

The total fund requirement of the project, approximately around Rs, 681 million, will be
obtained through long-term financing from Eommmercial Banks.” Bank of Ceyfn &
Peoples Bank have agreed to grant a loan on 50% basis to the new company based on the
assets of LPL and assets of the new company as guarantee. Lanka Phosphate Limited will
confribute a pproximately Rs. 100 million c apital for the new project. Lanka P hosphate
Limited continues mining of rock phosphats. i -

The Company using its optimaum manufactunng capacity intends to produce 70,000 MT of
Single Super Phosphate fertilizer in substitution of 31,000 MT of Triple Super Phosphate
fertilizer per annum. The company pays royalty to the government annually through
(GSMB for mining rights on the basis of 4% of selling price of the total production.

BB e va
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The Company anticipates a cash surplus of Rs, 25.1 million in the first ysar of gperation
after making all attributable deducting tax, and  continuous average giowth of 97% over
the five years of projected operation. The expected Net. Present Value (NPV) over this
period is projected to be Rs. 80.7 million which is equivalent to Rs.1.1 billion over 20
years. : '

The company expects that entirety of the project investraent would be realized in the forth
year of comumercial operation and hence, it is viable and profitable to be commenced as
indicated above.

Considering the abovs facts of the proposal and related documents, I strongly reconumend
the implementation of the project and approval of the Cabinet is sought for the same.

=TT

a Welgama
Minister of Industrial Development

T
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PRELIMINARY PROJECT PROPOSAL FOR
THE MANUFACTURE OF
SINGLE SUPER PHOSPHATE (SSP) FERTILIZER
USING LOCAL PHOSPHATE ROCK

®

LANKA PHOSPHATE LTD

73 1/1, New Kelani Bridge Road,
Colombo 14.
Tel.: 2459906/7 Fax: 2459908
Web site: www.Ipl.lk

JANUARY - 2006 V s

(STATE COMPANY)
EPPAWALA
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11 PROJECT COSTING

11.1 Capital Cost

Capital investment consists of:

1. Setting-up of the single super phosphate (SSP) manufacturing plant.
2. Setting-up of a sulphuric acid plant.
3. Enhancing the rock phosphate quarrying and grinding facility.

The details of above capital investment are given below;

SLR
1. SSP manufacturing plant
Plant cost = 100,000,000
Civil construction including warchousing = 15,000,000
Erection & commissioning = 5,000,000
Subtotal = 120,000,000
2. Sulphuric acid plant
Plant cost = 415,000,000

2,000,000

Civil construction including swvarehousing

2 (HNLO00

Eraction & commissioning

iF
ool

Il

Sub total 425,000,600

(o]

Enhancing the rock phosphate quarrying & grinding facility:

Plant & machinery cost = 70,000,000
Civil construction = 135,000,000
; Erection & commissioning = 3,000,600
Sub total = 88,000,000
4. Working capital = 100,000,000
Total cost = 733,000,000
34
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As there is reliable information that a number of interested foreign parties have either made
inquiries or forwarded project proposals to the Board of Investment (BOI) Sri Lanka, seeking
approval to establish a sulphuric acicd plant final decision on this project by Lanka
Phosphate Ltd will have to be taken giving due consideration to the above with the approval

of relevant authorities.

11.2 Cost of production of sulphuric acid:

[tem SLR per m¢.
Sulphur = 2,040.00
Power = 400.00
Labour = 1.400.00
Maintenance = 1,500.00
Depreciation i = 1,400.00
Overheads = 260,00
Total = 7,000.00

11.3 Cost of production and selling price of single super phosphate:

Item SLR per mt,
Sulphur = 1,600.00
Sulphuric acid = 2,700.00
Power = 400.00
Labour = 300.00
Maintenance = 330.00
Depreciation = 200.00
Packaging = 500.00
Overheads = _ 330.00
Sub total - 6,400.00

(V9]
L9 1]
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. 1

add: Profit margin 25% = 2,240.00 -t
Ex-factory price = 8,640.00
add: Transport cost from Eppawala to Colombo = _1,000.00
Sub total = 9,640.00
add; Whole sale dealer margin 15% = 1,446.00
Sub total = 11,086.00
add: Retailer margin 10% = 1,109.00
Retail price = 12,195.00

Note: The fixed overheads including project-financing costs are expected to be covered by

the profit margin of 35%.

11.4 Pay back period - six and half vears. I
1
11.5 Comimittee comments
I3
At the detailed project report level, the project viability should be assessed in terims of Net 4
Present Value calculations once the detailed information is available. 1
N
r
I
.
5
k

APl
[N
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note).

Footnote; R i
1. Present annual consumption of TSP for paddy
2. Equivalent Tequirement of SSP to substitute TSP
3. Presentsu bsidy for TSP (335,000 mt@ 25,000/- per mt )
4, Required subsidy for ESgp (70,000 mt. & 3,200/~ por mt)
3. Therefore, savine of subsidy

155

Large saving to the §overnment in subsiily xtended to currently imported TSp
with the substitution of the same with 5 manufactured out of ERP (Ref.; foot

e |

= 35,000 mt .
= 70,000 m¢. |
= Rs. 875 millions
= Rs. 364 millions



Lanka Phosphate Limited

Project Proposal For

. Manufacture of Single Super
. Phosphate
i
|
| 1
f
il
| ‘ Lanka Phosphate
) Lvimited_
(State Company) H.R.U.D. BANDARA
Sieiiice | GENERAL MANAGER
New Kelani Bridge
Road
Colomba 14 // 4
A A7 - /
2' i ;;fﬂM
. _ER.UD. BANDARA
GENERAL MANAGER
LANKA PHOSPHATE LIMITED G

IRTATE AALIAA LU
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6. PROJECT COSTING

—— —

R ——————

It is not exaggeration to say that as was highlighted earlier: locally exploited ore from
the Eppawala Phosphate Deposit is currently applied as a direct fertilizer in ground
form to perennial €rops such as tea, rubber and coconut and caters to the total “p -
nutrient requirement. This constitutes about 30% of the local phosphate fertilizer
market. The rest of the requirement is mainly for vegetables in more soluble forms,
Paddy/ Vegetable sector “p~- nutrient requirement js catered to by imported Triple
Super Phosphate with a total annual tonnage of nearly 100,000 mt draining the

country of foreign exchange to the tune of Rs, 13,000-20.000 million for annum,

Lanka Phosphate Ltd a state com pPany responsible for the exploitation of the Eppawala
Deposit consiclers its vision the fulfillment of tota] “Phosphorus” - nutrient
requirement of country’s agriculture with a saving of foreign exchange. Other
directed benefits to the country are the creation of emplovment, vital need in the

current context.

61  PLANT CAPACITIES AND THE REQUIRMENT
At present the Triple Super Phosphate consumption of the country is about 1,000,000
mt per annum [t is a scientifically proven fact that Single Super Phosphate is twice

used to get the same agronomic effectiveness of Triple Super Phosphate.

Triple Super Phosphate (46% -phosphate) = 2 y Single Super Phosphate (18% -
phosphate)

Hence Annual requirement of Single Super Phosphate = 200,000 mt. Figure has been
arrived at with the assumption of only the local requirement.

In the initia] phase, it is recommended to manufacture 2 Single Super Phasphate
tonnage of 100,000 m¢ perannum. Production is to be gradually stepped up to achieve
the total market demand. Thus, injtia] Production leve] Perannum = 100,000 mt of

Single Super Phosphate ( SSP).
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6.2 INGREDIENT REQUIREMENT PER TON OF SSP

Phosphate Rock (28%) =0.626 mt
Sulphuric Acid Conc. (98% H:504) =0.390 mt
Therefore,
Annual requirement of Phosphate rock =0.626 x 100,000 mt
= 62.600
265,000 mt
Annual requirement of Conc. Sulphuric. Acid = (.390 x 100,000 mt
= 39,000
= 10,000 mt

For the annual production of 100,000 mt annum of SSP in the initial ’hase, company

plans to:
i.  Increase rock phosphate production by 100% - 60,000 mt per
annum

i.  Setting up of a Single Super Phosphate Paint of capacity- 100,000 mt per annum

iii.  Setting up of a Sulphuric Acid Plant of capacity -200 mt per day

6.3 CAPITAL COST

Capital investment consists of:
1. Setting-up of the single super phosphate (SSP) manufacturing plant.
2. Setting-up of a sulfuric acid plant

3. Enhancing the rock phosphate quarrying and grinding facility
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The details of above capital investment are given below;

1. SSP manufacturing plant SLR (MN
Plant cost = 1000
Civil construction including warehousing = 250
Buildings for offices and other accessories = 50
Subtotal = 300

2. Sulphuric acid manufacturing plant
Plant cost = 6000
Civil construction including warchousing = 530
Buildings for offices and other accessories = 30
Subtotal = 6400

(U3}

Enhancing the rock phosphate quarrying & grinding facility:

Plant & machinery cost = 400
Civil construction = 230
Erection & commissioning = 30
Subtotal = 700
4. Working capital = 60
Total Cost 2 4000

6.4 BRIEF DESCRIPTION OF ALL MAJOR COMPONENTS OF THE PROJECT

1. Ram materials
(a) Phosphate Rock
Mining - Excavation ot weathered rock, drilling and blasting of

Un-weathered rock
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/3/FAC ~£.08.2019

All FAC Committee members,

The first Fertilizer Advisory Comrﬁittee meeting of the year 2019 was held on 12t July at
Minlstry of Agriculture, Rural Economic Affairs, Irrigation and Fisheries and Aquatic Resources

Davalopment.

'(.j The minutes of the meeting was finalized with the comments of committee members.

B

The minute Is attached for your reference.

Priyanga H. I-Iazcﬁﬂua/\ava

Direclor olc -
Natlonal Fertilizer Secretariat
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Minutes of the Fertilizer Advisory Committee meeting of 2019 held on 12"
July at National Fertilizer Secretariat, Ministry of Agriculture

The first Fertilizer Advisory Committee meeting of the year 2019 was held on 12
July at 10.30 a.m. at the National fertilizer Secretariat with the chalrparson of Dr.

W.M.W. Weerakoon, The Director General of Department of Agriculture,

Committee members attended

1. Dr. W.M.W. Weerakoon — Director General, Department of Agriculture-
Chairman, FAC
2. Mrs. Priyanga H. Handunhewa — Director, National Fertilizer Secretariat ~
T Convener for FAC
@?} . 3. Mr. W.M.M.B. Weerasekara — Commissionaire General — Department of
Agrarian Service
4, Mr. Ke"erthi Kotagama ;‘Director— Hector Kobbak‘ad'u'wa Agrafian Research
Trainir;g Ins;citﬁte |
5. Dr. GP ;::Gulnar::atn’e - H'.ead/ Soils & blant Nutfitién Divisior{ —Tea Research
ln;titufe — represented Direc;co'r/ T-e.a Research institute |
. 6. Dr. M.A.P. W.K. Malawiarachchi— Principal Agriculture Scientist — Field Crop
Research and Development Institute
7. Dr(Mrs.) R.P. Hettiarachchi — Principal Research Officer — Rubber Research
Institute
8. Mr. P.R. Idemekorala — Deputy Director — Department of Export Agriculture
9. Mrs. N.K.F. Nadeesha- Senior Research Officer — Coconut Research Institute
10. Mrs. V. Sri Lalitha — Assistant Director — Sri Lanka Standard Institute
11. Mrr. A.S.Y.P. Ranasinghe — Assistant Director — Centre for Sustainable
Agriculture Research and Development Institute
12. Mrs. N.R:N. Silva - Assistant Director — Horticulture Research and

Development Institute
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Other officers attended

1, Mr. Kasun Mahathanthijlg — Deputy Director — National Fertilizer Secretariat

2. Mr. ‘Chandana Ruwan Siriwardena — Assistant Director — National Fertilizer
Secretariat

3. Mr.A.G.D.S.K. Sisira Wijesundara - Assistant Director — National Fertilizer
Secretariat | |

4. Mr. T.M.K.P.Kithsiri Hemarathna - Monitoring Officer — National Fertilizer
Secretariat

5 Mr. S.H.M. Thameem — Developn’de‘nt Officer — National Fertilizer Secretariat

Dr. W.M.W Weerakoon , The chairman, Fertilizer Advisory Committee chaired the

meeting and welcomed the all participants.

Matlers arising from the previous FAC meeting, which was held on 2018.11.16 and

A current issues are discussed in the followings,
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BULANKULAMA ANTY OTIHERS
v.
SECRETARY, MINISTRY OF
INDUSTRIAL DEVELOPMENT AND OTHERS
(EPPAWELA CASE]

SUPREME COURT

AMERASINGHE. J.

WADUGODAPITIYA, J. AND
GUNASEKERA, J.

SC (FR} APPLICATION NO. 8§84 /99
MARCH 15™, 16™, 28™ AND 30™, 2000

APRIL 7™, 2000

Fundamental rights - Proposed agreement for exploration and mining
of phosphate - Enuironmental and developrnent policies applicable to
expioitation of natural resources - Iniernational standards and
requirements of dowestic law - Coniraciual provisions caleulated to
cireumueent loenl faws - Denial of the right of {he public to object to
the proposed agreement - Articles 12(1j, 14({1){g) and i4(1}[N of the
Consiitution

After discuscions thar ended on 04. 08. 1997, the representatives of
the Governmen: and Freeport Mac Moran of USA and its alliliate
IMCO Agrico initialled the final drafts of th iFels vesiment
Agrecment and subsidiary documents in respect of a deposit of
PROEphaTE rock at Eppawela in the Anuradhapura disrrict. The
proposed agreement granted the Company the sole and exclusive right
tal to search and explere for phosphate and other minerals in the
Exploration Area (b} to conduct lest or pilot operations at any incation
within the Contract Area {c) Lo develop and mine under Mining Licences
any phospnate deposits tincluding associated minerats) found in
the Exploraidon Area.

The petitioners being residents of Eppawela engaged in culiivation and
owning lands there. one of whom was the Viharadhipati of a temple,
complained of infringement of their rights under Articies 12(1}. 14(1){g)
and 14(i}ih; of the Constitution by reason of the proposed agreement.
They relied on thic analysis of several professional experts and reporis of
the National Academy of Science and the National Science Foundation

who were of the opinion that the proposed agresment will not only be an

environmental disaster but an econonic disaster,
e e e e e, ————— e

In respect of preliminary objections raised on behalf of the respondents :
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5r Lanka Loaw Reports i2000{ 3 S LR,

It is unnecessary for the purposes of the task in hand to
r into the matter of the alleged beneficial nature of the
posed agreement: The petitioners case is that there is
“ymminent infringement of their fundamenta! rights
anteed by Articles 12(1), 14{1)g and 14(1)(h). ! have
ed my reasons for upholding their complaints. The
Jlancing” exercise referred to by learned counsel has been
eady done for us and the Constitution sets out the
—cumstances when any derogations and restrictions arc
rmissible. Article 15(7) of the fundamental rights declared
d recognized by Articles 12 and 14 are “subjecl to such
strictions as may be prescribed by law™, among other things.
. »meeting the just requirements of the general welfare of a
5 mocratic society.” In the light of the available evidence. lam
ot convinced that the proposed project is necessary to meet
ch requirements. In any event, the circumstances leading o
e imminent infringements have not becn, “prescribed by
" but arise out of a mere proposed contract. and therefore
o not deserve to be even considered as permissible.

( RDER

.  For the reasons set out In my judgment, [ declare that
an imminent infringement of the fundamental rights of the
titioners guaranteed by Articles 12(1). 14{1)(g) and 14{ Dh)

‘has been established.

_ There is no assurance of infallibility in what may be done:
but in the national interest, every effort ought to be made to
minimize guesswork and reduce margins of error. Having
‘regard to the evidence adduced and the submissions of
learned counsel for the petitioners and respondents, in Lerms
of Article 126(d) of the Constitution, I direct the respondents
g to desisi from eniering into any conlract relating to the
I\ Eppawela phosphate deposit up to the time.
" (1) a comprehensive exploration and study relating to the (a)
locations, {b) quantity, moving inferred reserves into the
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Bulardulama and Qthers v, Secrelary. Ministry of Industrial 321
Development and Olhers (Amerasinghe. J.}

_proven calegory, and {c] quality of apatite and other
phosphate rminerais in Sri Lanka is made by the third
respondent, the Geological Survey and Mines Bureau, in
consultation with The National Academy of Sciences of Sri
Lanka and the National Science Foundation. and the
results of such exploration and study are published; and

any project proponent whomsoever obtains the approval
of the Central Environmental Authority according to law,
including the decisions of the superior Courts of record of
Sri Lanka.

1 make further order that {1} State shall pay each of
petitioners a sum of Rs. 25,000 as costs: (2) the fifth
sspondent shall pay each of the petitioners a sum of 12,500
costs: {3} the seventh respondent shall pay each of the
itioners Rs. 12.500 as cosis.

JADUGODAPITIYA, J. - | agree.
ASEEERA, J. - 1 agree.

elief Granted.
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