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INTRODUCTION .

This 18 the resort of the exper's findinge on his
return niesion to Papun lew Guinen, in pursunnce »f the
action tnkeu Ly the Govermwent on the reconmendations
nnde by hin in the terminal report subnmitted by hin in
July 1977,

Durin: ciscuseions held with the concerned offi-
cials af the Govermment, the scops ¢ f work recuired to be
perfarme’ by the expert wns definel ns unders

(1) to evalunte the technicnl dnta ns collected
by the Governnent.

(11) to corry out an appraisal of the financinl

stu'y of the project ns perparec by the Gavermment for the
estnblishrent 2f n 100 ncre solar snlt plant in Len Len,

Papun New Guinen.

(111) t2 prepnre specifications for Lroject encineerin
of the pro osed plmt, to achieve the followin/ tariets of
pracuction,

(n) cnttle licks = 1000 tons per nunum,.

(b) Cookins mnlt = 1500 tone per annum (iodised)

(¢) Table snlt = 500 tous,

(1v) to contnct en-ineerin firns in In’ia t2 locote
suitnble equipnent for the nmanufacture of snlt cattle licks
(1000 tons per annum), nfter completing his studies in
Papun Pevw Guinen.

The present miseion wns ori-inally £or a duration
of one month, includin; .ravel, debriefin; and report-
writin .

' In view of the Daucity of time, the duration
was extended by two weeks, on the reauest >f the Government
supported by Resident Representative, UNBP, Port .doresby.
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pceordin ly the expert eornenced his unissinn on
2nd Decerber 1978. He arrived in the field on 8th
December, 1978, He completed his stulies and observations

~n 22nd Decenber and left for Vienna for debriefins on
28 and 29 Decerber, 1978, Therenfter he returned to

Indin and visited Bombay and Madrne and contncted n number
af industrial en-ineerin; firms t9 collect informntion
re-arding availability, prices and delivery scheduies of the
mchines recuir:d, viz. Crusher, Mixer and Hydraulic Tresc
stc., of suitnble =mige and specificotions for the
panufncture of Salt Cattle licks,

During his two weeks' stay in Port Moresby, the
expert carried sut an in-depth study of nll the recorde nnce
available t2 him and held discussions with the officinle
sf the varioue Government deportnents and acencies. He nl®n
unde two vieits to the site to inspect the site and
weather recording instrunents and station.

The findin-s of the expert in the licht of the
infarnation ag available vith suitable conclusione and
recormencntions hnve been recorded in the followin/,
pares of this report,

The expert plncee on record his sincere thanks for
ghe co-0peration and help he received frorm all the

nrencies durin; hie stay.
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DATA COLLICTION:

(1) The weanther stntion established nt Len Len
(Project nren) and the nutomontic weatlier recorcer installed
nt the Project Site (nren B of the tidnl flnt) were faund
to be NQOT functionins properly and therefore the datn fur-
nished an’ co2llected from these sources is nat considered
relinble. Proper arrancements for their installntiou and
mensurements nre recuired to be mnle,

(2) The investi ations re;nrdin; soil, water etc.
nre detniled nnd comprehensive and the datna recei ved confirne
thnt the 1local #rile nre suitnble-impermeable nnd strov,
enou h t9 undertnke manunl harvestin, operntidms and for
1i;ht mnchices to ply., The beds of the crystnllisers woulc
however require t> be compactec,

(3) The aveil sble Aatn recarding salinity of the
creek watcr is very scanty. The mensurements of salinity
anl annlyeis of the wnter >f the Mokeke creek the wnter of
which will be utilise? for esnlt manufacture, hinve not been
token re ularly. The work shovld be tnken up in hand
in the comin: dry season.

(4) The contour mnp of the nren is complete. The

mp, however, recuires to be upto dnted by inecludin~
a mnll strip of 1an upts and forming the Mokeke creel,

(5) The tidnl wnters do not sprend over the fint
during the dry senson and therefore pumpin; >f creek brine
from the Mokeke creek will be neceseary.,

(6) The results of three drill hioles mnle in the aren
hnve not established the yresence »f any substnantinl snline
nquefer and tterefore, the possibility of tapping sub-soil
“brine of hirsh density is ruled out.
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TECIMICAL FIASIBILITY

(7) AE the datn for the project site is still inconplete,

a correct estimate »f the prafuctivity »f land in

aren D of the Tidal Flat proprsed for construction of the
Plant (in terme »f tons per acre) cannot be forued at this
stoce. AN aporoximate estingte (90 tlho assumption that
the cliuntic factors 2f Port Moresby may be applicable

to the projcct aren an® the ealinity of the Mokeke creek
is 20 pe which was mensure four tines cdurin: the

expert's visits to the site and after takdncother limiting
fnotors iotp consideration) would be thint 2000 tons to
2500 tons per aunum could be harvestec from the proposed
100 nere plaut annunllye.

BCOROMIC VIARILITYs

(8) The estinntes of capitnl osutlay ns prepared by the

Govermment for construction of a salt plant over nn area of
100 ncres (estinmated procuction 2000/2500 tons per annum)

nre comsidered very hi-he

(9) These estimntes do not inclure the full requiremcnt
af plant and niachi nery and uildin;s (to procuce purified
snlt, iodises salt nn! canttle licke) and therefore there
is 1ikely t2 be further increnee in the envitnl sutlay

t7 the tune of 30% (K 860,000 « U.S5. $ 115,0000.00=-n8s
a-ninst K.690,800 = U,S. $ 920,000)

(10) The cost of production of snlt ex.factary ie
1ikely to be kina 95 per ton (1 kina £ US 8§ 1.33 app.)

There will be a #mnll I.R.He 2f 5.9% , the sellin. price of

snlt is fixed ot K 150 (U.8. § 205,00)/ ton which is the
o

CIF orice of the importe’ esalt nt hc T2 in Papun hew Guinen
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(1) Ify however, the capcoeity of the plant is doubled
(aren 200 ncres nnd estimnted procduction 4000 tons per annum) ,
the capitnl osutlay will incrense further by 30% (K.1155,500

= UsSe $ 1540,500,00). The cost of production will come dawn
t2 K 68 = 70 / ton (U.S5. § 91.00) and the internnl rate of
return (I.R.Ke) will be 11,758 if the gsellin~ price of

8nlt is fixed nt K 110 / ton. (UsSe § 150.00), as nrainst f

¥«150 (UoSo $ 205.00) of imported snlt.

(12) The forei n exchan;e component of the cost of
the project is estimnted at 25% including the cost of project

en/ineerinc, The remninir expenditure will be required
in nntisnnl currency (Kina)

(13) The wide cnp or hish cost of imported snilt i
(CIF K 150 upwnrd/per ton) and the opuortunity for emploync,
for about 30 workers in the nanufacturing senssn anc about
10 = 15 workers all the year round are the plus points

2f the project. On the other hand, the hirh eapital utlay
and lack of suitnable skilled labsur and supervisory stoff
in Popun New Guinen are the ndverse ngpecte 5 the Project,

(14) The Government is therefore requested ts re=exnmine

the teclinienl nnd financinl nspects of the project ns dis-
cussed in this terminnl report and arrive at n suitadle
decision. In canse they decide t5 9 nhend with the project,
then steps mny be initinted for (n) collectin; the remninin:
dnta ns discussed in the reyort and (b) requesiing UNIDO/UNDP
for earrying out complete en;ineerin; and economic fensie
bility of the project for an estimeted pProduction of

4000 tons per annum for which the market in Papun New

Guinen exists ns msen from the fisures of import of

salt (3773 tons in 1975-" .76),
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RECOMMENDAIIOQNS

FOR ATTBNTION OF THE GOVERNMENT
RATA COLLECTIQ)s

1. The work rerar l}t collection of metenrols:icnl dantn
from the station at Leg/ and from the automntic recorder ne
instnlled should be properly orranised and supervised

82 n8 to ensure avnilability of relianble dntn., fssistance
of the kntional Wenther Service, PG, should be tnken,

2. The mensurement 2f salinity of untcr »f the Molkele
creek nt lenst once weekly nnd annlysin; tlie snmples »of
creek wnter should be re{ulnrly'perfamed durin. the entire
duration o5f the dry senson (April thro' December, 1979).

B The contour map 9f the nren should he uptadnted by
includin; additional aren,

4, The Burenu of “/nter Resdurces shold Le ncddressed to
unliertnke the work of mensurenent 2f flow in the Mokeke
an Knuka creels durin; the wet senson coruencin:s Janunry
1979,

5 te 83590 a8 after stulyin, the financial inmplicatione
of the project ns revised, the Government nrrives at n decisinn
to (o nhend with the project, UNDP/UNIDO nay be requested

to nseiet the Government in carrying out conmplete enineerin:
and econonic fensibility of n viable enlt plant for

Pnpun New Guinen.

FOR AITENTION OF UNDP/UNIDO

6. Upon receipt of n request fron theGovernment, neces-
sary nseistance and suport uay be extended tos (1) enrry out
project en;ineering (i1) to construct the plont (1ii) provia:
supervisory stnff to ensure effective controsl sver manufac-
turing and processin. operntiosne for about 3 years and

(iv) to train PNG ntionnle ns supervisore and skilled warknen,
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QIAPTIR 1
EVALUATION OF TECHNICAL DATA

1.1 Te Government establislied n snnll observntion
station at Len Len for recordin- neansurenents of the
followin~ instrunents by the villa e pnstor:

(1) Rain fauce

(i1) Evaponeter

(111) Moxinun and ninipun thermoneter.

(iv) Dry and wet bulb thertometer

(v) Wnter nminun and nmininun thernoneter.

1.2 The datn recorded for the period April to Noven=
ber 1978 and ns conmpiled Lns been cenrefully exnuined but
severnl obvious errors were noticed tl.erein. DBesices,

durin: an insyection of tlie observntion stntioun, it wns
noticed that the nensurenent an’ recordin- s nre 1ot bein-
cdone proerly and re-alnrlye.

1.3 Also, 1t was noticed thnt the instrunents hiave

_j0t been locnted in an oyen olnce, On tlhe otlier hong,
their 1ocntion behind the villa e pnstor'e house bein:
too close to tlie liouse and tie surroundin- trees, tended

to obstruct the novenent of nir. These fnctors would

invarinbly nffect the rnte of evnporntion, terperanture,
Mmidity etce

1.4 In a"dition to tLe anbove facility, an autonntic
veatler recorder Lins been instnlled nt the project mix site
(nren B) (Refer to Locality Plan vide Annexure 1 of
Bxperts' Terninal Report of July 1977), since Septenber,

1978 0 record (i) evnporation, (1i) wincd spee? ond (iii)rni .

fall, On inspection of this eguipnent, it was noticed tint

the evaponeter tube was lenkin: at omof the Jjointe. Thus

recordin-: of svaporation by this equipnent would not slow
PeteOe
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correct rnte of evaporation.

1.5 In view of the nbove, tlie datn supplied by the
villa-e ppetor for the Lea Len wentlier station and the
recor’in e of tlie autouatic instrunent caunot be relied

upon nor applied for calculatin: &alt productivity of the
lands, In tle circunstances, it would be esanfe and andvisable
to ndopt the metereonlo:ricnal Jata o9f the Jackson Air Port,
Port Moresby, the detniled records of whicli are available
for the net 30 to 40 years, for carryin: out detniled
en-ineerin~ of the Project.

1.6 The officinls of the Nantionnl Wenther Service

with whor this naotter was discussed n-reed with the nbove
evaluntion,.

1.7 The followin- follow up nction is tlierefore

recnunendel s

(i) T.e instrunentes nt Len Len slould be instnllec
at an open Nlace and a place 18 availnble barely 10 neters mm
away fron the present location.

(ii) The autountic weatlier recorder should be inspected

re-ularly an?l ag soon as sorie neclinnical fault 18 uoticed,
the gane should be attended to.

1.8 The officinls of the Nationnl Wenther Service
who acconpanie! tlie expert to the site Linve nrreed to nssist
tlie Business Development Department in (i) and (ii) above.

1.9 Soil Datn:~ The Depnrtnents of Minernls,Ener:y,
Geoloricnl Suriey (Mines Division) and Works and Supply
Lave carried out detniled investi atione on the loenl
soile etce ant the followin- points linve been confirned

by tlien,
PeteOo
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(1) Tie soilZimpemenbla .

(i1) T.e bearin- stren th »f the 80il is nlegunte
for manunl linrvestin:. an< hoistin: practices anc also ir
li it maclhiines to work.

(111) T:e crystallisin- aren wiil, lLiowever, require
compaction.

(iv) The lenkn-e from the pou’s, if any, will be
witlinu reasonnble 1init.

(v) There is 1no likelilinod of dilution of brine with
under: roun” wonter.

(vi) 'fhe occurrence >f Bub-soil brine in copious
sup.lies is not confirme! by the results of 3 drill lioles
drilled 11 the investi-ate! arens.

(vii) 7The local clay ies suitnble for makin: sto) banks,

an! for enctli=fill,

1.10 In brief, the site is coneidere’ suitnble for tle
conetruction of the plante. The resulte of wvarioue sites uny
be seen in tlie iollowin reports received in tle 2usiness

Developuent Office, Ministry of Conmercc, Pnpun, lew Guinen.-
(1) Letter No.E 4836 dnte’ 1-9-78 fron the Geolo-ical

Survey, Depnrtaent »f Minerals & Tner'y, Papun, New Guinen.
(i1) Letter No,PR 03 Jatel tlic 1BtL Au ust '78,
Te  artnent of Worke and Supply, Governuent of Papun, lew
Guinen.
(441) 2ctter N2.B.3036 Antel 21=9-78 fron the
Geola: icnl Survey, Depnartment of Tatural Ressurces, Ministry
2f Minernls & Bner-y, Pnpun liev Guinen.,

(1v) Letter No, dated February 1978 fror
Geola icnl Survey.
Pelt Do
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1.11 2i’nl_infornntion.

Insjections were mnn’e durin: the period June
t> Noveriber, 1978 by the officers »f tlie Dusiness Develd'w
nent Office, to nbeerve tlhe soyread nnd extent of Li 'L tides
in the tidal flnt B, ey linve reparted that tidnl waters
do nat Fench tl.e flat curin~ the dry senson, especially
July to Decenber,
1.12 Frov tlieee observntions, it is inferred tint
(1) sen water sv:plies for the promee’ plarnt will hnve to
be net by Hunpin’y nmﬁﬁﬁ%t tliere ie 1ikely to be 1little
Ann-er of floodin- of the proooeed Hlant site by tidal
waves etce

1.13 CREEK WATER DENSITY AND ITS CHEMICAL COMPOSITI.:

™is datn Las not Leen collectid in siite of

clenr ruidelines 'iven ln8t tine, apyoreutly becnuse the

Mokeke creelk, the wnter of which is proposed to be harnessed,

is very ?ifficult of nccess frou tlc Droject sites There ie
a thick rrowth of an rove, the ~rownd is gsluslLy and the
Man rove belt befare the creek is infeste’ witl swoarnms of
rosocuitoks, In foruntion on this point is available only
fror. two reacin & an’ therefore durin: visite to the eite

and 20
9 13th and 14th Decenber '78, snujyles were ‘rawn an' have

been -iven for nnnlysis in the University of Papur New Culnen.

Further instructions hnve been ;iven to collect this datn
re-ularly durin; the mxt dry senson by nskin- a small
clenrin- throu 'l the Ganrove. TFor the purpose of the
oresent stucy, the snlinity Lins been assume? to be 2° Te

ne nensure’ on 14th nn? 20¢th Decerber 'T8,

DPetede
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1.14 Topo raphic nape~ A detniled comtour nmay of
the aren B (Project site) on n lnr-e scnle 1.1000 hae Leen
prepnreds Fron this mnp, it ic seen that the lande are flnt
wit: a very :entle 8l19e townrde the creek.

1.15 The aren of the flat B is 109 hectnres, sut of
whicli anly 40 hectare is propose’ to bLe utilime” at reseat

for n production of 2000 - 2500 tons ver anuune Thus, tlere

il

nrple ecooe for expaasion of the Hlant 89 that a& o when
it becoues necessnry to incrense production, tlie snre coul .
be .08sible encily,
1416 The contour map ns ,reparel, Lowever, doee not s,
the position of the Mokekn nnd Knukn creele an' the aren
covered Ly Man-rove /rowth Letween the Creeke nn- the Flnt
S8ince een wnter supply would be derive! from the Mokelin Cree
it is su ;este! thint thie Creek nnd lie nren between this
Creel an’ tiie Flot B oceunied by + ¢ ‘a2 rave belt ony nlen
be included {u this unp.
1,17 Qther dntne

The flow of wnter in Mokeke Creek durin the wet
genson ie nlsd recuire? to be nensure’ with n view to exarine
the LnzZard »f inundntion of the plont site by excess 1224
waters of tiie Creek durin, heavy an! intehsive rnins especinlly
durin- the hish tide hours., The officers of the Wate.
Resources Durenu, Governuent of Papun, New Guinen, were
nccordin-ly contrcted t2 supoly this infornantion, They
inforned thnt they have not oarrted sut thie stuly, Tley
inve a;reei to do #0, durin; this very wet season (Jnnunry
1979 onwards), upon receipt of a formnl recuest fron the

Detoede
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Bueiness Developuient Departuent. It i8 surrested that
suitable nctiosn nmay be taken in thie re-nrd. ‘

1.18 Unit¥ rotes. The rates of various kin‘s of
operationsg of civil coustructiasn works an” the cost of

materinle aul wn-es of skilled an:’ unskille. and su.ervi 8ory
work persorE shoulc .he collecte? from the National 'orks
Authority, &0 thint this infornation uay be Landy aod
avanilable to the contractor who will carry out aur Project
Enrineerin ancd work out detniled cost estivintes of

di fferent s, erations,
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CHAPIRR.IL

PRODUCTIVITY, RENUIRBMENT OF LAND
AND LAYOUT.

2.1 In the first ternminnl renort »f the exvest, it
was estinntel tha. (1) the neg productivity of lond in

nren B of the Len Len Tidnl Flnt would be 27/30 tone of enlt
per ncre (parn 4.4) and (i1) 100 ncres >f land would be
required for the construction oftle pilot plant to obtnin n
procduction of 2500 = 3000 tons of salt per annun, These

conclusions wvere arrived nt o2n the followin: nnin assunptione:-

(1) The tidnl watere of the Kaukn Creek nensurin-
2.25° De avern-e salinity would be available for feedin~ the

plant,.

(11) The xzm ross fresl. wnter evaporation at
Len Len Plaut site would be nt lenst 49.35" for the dry sen-
son, May - lovenber, if not more, which ie the evaporati m fo:

Port Moresby (firure adopted fron the report of M/s.Doninion

Snlt Cﬂo)

(Inches) '
Moy Juue July Auce Septe Oct. Nove Totnl,

FeW Bvaporn=
tion, 6.7 5.19 6,7V T7.08 8,15 7,69 7.2 49,33

Rainfnll 2,24 1,57 0,83 1422 1,57 1.54 2.64 11,61

2.2 Subsequent observatiocne nnde durins thie dry senssn

1978 (May - Novenber) nt the Len Len station ds not support
this nssumption as the craoss fresh wnter evaporation ne

rerorted is only 44,86 inches.:

Petede
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(Inclies)
May June July *u « 35ept QOcte Nove Totnl

FWecvn 0= 5052 5.64 4080 5.68 7046 8,80 6096 44086
ration o1
Len Len

Rﬂi"lfﬂllo 1.62 0048 2.79 0073 0032 0023 2o° 8016

Furtlier, the density of Mokeke Creel wnter

ns uersured on 14th and 20tli December was only 2% 1e and

therefore thig enlinity is lese than tlnt nensured durin:
June-July, 1977 for the Knukn Creek (2.25° Be avern~e.)

243 Therefore, ns n result of these varintions,

the procductivity of the 1nnd after takin: into coneideration

the effects 2f set bnck rnins etc. is estinnted nt 20 tons

of snlt per ncre 2alyns unders=

Revised galéutgggon.

F.W. Evaporntion, 44 .,86"

Bvaparntion in cloeed

and snline 44 .86 x 060 = 2609"
Less Rninfnll. 8.16"

Net evaporation, 18.74"

Snlt content of Creek wanter 22 Be = 1.75 tons/
ncre wnter evaporation,

Therefore foar n net evaporatisn of 18,74" = 32,80 tons.

21311 Allowin~ 40% for ercolatisn and handling losses,
the net productivity will be 20 tons/acre.

244 However, ne stnted in parn 1.5 thnt the dntn
collected nt 8 Len Len Station is not reliable anc

therefore ndaptin, the evaporation and rainfall dataof
Port Moresby nnd nssunin: salinity »f Mokakn Creek ns

27 Be, the nnticipntec yproductisn from a 100 acre snlt
Plant would work sut ns unders=

Petede
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F.We evaparation 49,35 inclies,
Rainfall 11,61 "
FMonet evaporation, 37.74 o

Evaporation in closel surface
nnd enline &slutiong 37,74 x 0.60 = 22.64

Snlt content of 2° De.Sen-Water. 1.75 tonse Ler !Q
ncre inch ‘f

TLerefore, for o net evaporation of 22.64 inches,
the raductisn will be 1.75 x 22.64 tons/ncre
= 39,62 tons/ncre.,

Production from 100 ncre plant = 39,62 x 100 = 3362 tons. *,
Allowin 40 = 45% for landlins 1osses and pereoslation etc,
the net production ie nnticipnted nt m&_ﬁ s 2300 toe.

Production ranc ey 2000 to 2500 tone Der anmutl.

2. 5 - b J§1. .

The ratio of evaporatin: ponds t5 the crystallisin’
ponds, in view of the reviced dantan may be 16 s 1 (ns jer
Ammexure 1), 85 thnt the Lreak u, 3f areas of Reservoir,

Condensere nn Crystnllisers should be s

Reservoir 30 ncres.
Condenser Stnre I « 32 ncres,
Condenser 8tn-e II - 16 acres,
Condenser S8tass I1II = 16 ncres.
Pre=crystnllisers « 1 ncre.
Crystnllisers. « 5 ncrse.

Total. 100 ncres.

- e, W -
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SHARTER 1]

PLANT CONSTRUCTION AND INSTALLATIONS

Je1 The constructionnl detnils 2f the plant come
prise nainly of three pnrtes-

(1) Conetruction »f earth works ns per lay out
Plan.
(2) Instnllntisn of required machinery.

(3) Constructisn of requirec buildin-s.,

.11 . Construction of enrth works.,

This 1is the mnjor item of construction and
invectnent., The Government hne /Ht prelininary estimntes of
thie work franed by n Civil PEn-ineerin: Consultant firn

- M/8.,Willin-, & Partners. Acca'rflin{ to their desin, tle

estinnted cost worke sut ta K 540,000 (U.S. § T756,000).
The desi n nn’ estinntes were discussed with tids firm

with n vievw to recuce the estimntes. Not ruch success ‘
coull be nchieved excent that they asreed to reduce the

size of the platform and specifications of the partition
bunds, On the sther hand, it is felt thnt the estiunte ie

capmble of fuither reluction by reducin/ the sections

of (1) peripheral bunds (1i) the nccess rond and the
crystnllisers' embnrkments, This is su;~ested an practie

onl considerations an' thot M/s.Doninion Salt Co who esti-
nnted o work of this nature in 1975«76 for n bisr~er size plant,

at thies very site, nseuned snnller sections., However,
without enterins intd> any contraversy in this natter,

1t is suspested that the firm which will carry out

“tshe detniled project ensineerin will tnke note of the
above sbservations.

vtttbo
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Fe1e2: Dustallntisn of Plant and Machinerys

The Government intends to utilise the production

from this plmt for unnufacture of canttlelicks an for
nalcin: iodised and cookin: salt. Therefore, the followin-
nachinery will be recuireds-

(1) Pumps

(2) Sinple maintenance ecuipment like
Tractor, trailsar, Qump truck etc.

(3) Tranejyort like Cor, Van, Mator cycle.

(4) Cattle Lick makin' Jlmt - Happer, Mixer °

Hydraulic press = Caoncity 1000 tan/nnnun.
(5) Purificntion plant =
happer, conweysr, classifier, ceutrifure ete,
Capncity 10 tone per dny.
(6) Isdiention Plmt -~ hopper conveyor,

Ribbon Mixer stc.
Capncity - 7 tons per dny.

(7) Wei hin:. scole, bnr =Stitcliy - mchine,etc,
(8) Wnter supyly.

The estinnted cost »f tha recuired equipnent
would be K 150,000.,00 (U.Se $ 210,000) ne a ' mnst

K 784600400 provicded in the firnmeinl study prepared

by the Government. Detnils uny be seen in the

Annexure 2,

3e1e3 ne tian of n'Be

Buildin s of suitnble sise anA specificatione will
be required firi-

(n) Offi:e, store, Metereoslo icnl 8tation, Laboratory.
(b) Gonrnces.

Labour Shed,

Shed for Cnttlelick plmt,

Shed for purification plant,

Shed far isdisantion plant,

Ware House for cattlelicka and isdised ealt.

Gunrd roonm,

Urinals ond Lavatory.

Woter Stornse tarks an sslution tanks etc.

The cost of buildin s is estinnted ot X 130,000 (U.S. § 182,000)

Ch PV B DO
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32 pceardine to production schedules only 30%

production will tnke ploace in the first yenr, 60% in ttie Rmidxym::
2nd yenr and 100% in the 3rd year after coupletion of
construction worke The plant and uachinery an? the

buildin-e will accardin:ly be recuired nostly in the

2nd ar 3rd year of workinmof the plant,

33 Th,e crude snlt ns produced fron the pouds
will be henped, drnined nnd sun=dried and stored on the
platforms in the cryetnllisin, area fron where it will

be removed periodicnlly ns per reoui rement of the
processin; plante. The henps 2f anlt norde iutd proper

slin;e and size nny be covere! with palythene sheet

1inin: aseinst rain wneh




CHAPTER IV

ECONOMIC VIABILITY OF THE PROJECT.

441 Ti.e construction of thie 100 ncre sdlar sanlt
plant recormended nfter thie first mission 2f the expert
wn8 su-rested in the nature of an experimental plant
mainly to establish the possibility of nanufacturin,

snlt in Papun New Guinen with o view to rain experience
in the techniques and practices »f eslar &nlt manufacture.
(Parne 5 and 6 of the report of July 1977 uuter 'Summary’
refer).

4.2 The intentisn n& such was to include mininum of
aoerntions at this sta e and reacl a str.e o7 ability

to praoduce crule salt on the grounilnaé tlaus arrive at o
cauvinecin: proaf of the possibilitieaﬁﬂcvelagini the
snlt industry on scientific nnt cconordce lines,

4.3 Trom the economic study pripared by the
Depnrtnent of bHusiness Developuern i inr subuission, it

apsears that Government now contenplate tlie coustruction
af the proomsed plmnt n8 n profit - earnins concern aof .
cr:.nercinl nnture. The stuly ae carric?! sut lLins

revenled nn attractive internal Rate of Return on the

investmente totnllin: nenrly K 750,000,00 (about 1 Million
UsSe (ollnrs.) Accordin: to the study, the processin; of
about 2500 tons of snlt to produce cnttlelicks, refined
snlt, iodised snlt etc. is envisnzed. The details »f

the finnncinl stu’y have been scrutinised in the 1lirht

of specificationg of the finished product ne recuested
by the Governnent and it hns been found that provieion
for more equipnent nand buildinis will be recuired to be

included in the estimte, The estimtes of investnents

Petede




were ncecordin:ly reviewed an? the finaneinl picture of

the project hins emer;ed ns unders=

i8_per NPCP Subniseisne.

Capitn). Tuvestuent over 3 yenre.
Earth works K 540,000

Buildin/se K 18,200
Plont & Machinery X 178,800
Project en ineerin: K 54,000 K 690,800
Workin  expenditure K 60,000

14

far no mmstmkxR estivnted production of 2500 toans of
salt in the 3rd yenr.

43 o1 The procuction of 750 tous in the first yenr

and 1500 tone in the 2ud is proposed to bé 851ld ns
crude snlt @ K 68/= per ton and in the third year 2000
tane will be processe’ nni valued at K 75/= per ton

and 500 tons will be crude salte The pJroject will
ensure n poeitive cash flow in the a’veﬂthnr and the

internal rate »f return will be 10,5%. The punexure 3
rnay be scen for detnils., The Goverment appear to be

iuntereste in this project,

4.3.2 liowever, ns stated un‘er poras 3.1.2 nand 3.1.3,

the re uiremente of Plant and Machinery and buildines !
usk have not been properly estinnted, The revisel fi-ures

hnve been estinnted ns unders

p.t Do




Capitnl Investnent

Enrth Worus 540,C00 00
Buildian:s 13%0,000,00
Plant & Machi cery 130,000,00
Project enineerins

and investnent expen- 60,000,00
di ture,

Total. K. 860’000.00
Annual workin, exe 60,000,00
Deises, - - - -

K. 920,000000 (UoSo
$ 125,0000.09
43 .3 The estinnted production fron this plant

nny be 2000 tons nnd even if the selling price of salt ie

fixed nt the CIF price (K 150,00/Ton), the internd rate

of return is estiunted nt 5.93%40unly which i& nat attractive.
Theproject ns such is nat econorically vinble. The hi-hi
initinl investrent is maiuly nttributed to hich cost of
enrth works - which nccounts far about 68% of the total
cist, the bnlance on buildin s 16% and plant and unchinery
16%,

4 4 There nre n# such two nlternntivess
(1) t9 bring down the initinl cost of construction and
(i1) ¢5 plan a Vic-er size plont.

44 .1 Therefore, the finnmneinl implicntiong of a
pPlant of 4000 tons capncity of snlt wns exarine nnd tne
fallowin; picture hns emer;ed,

t utlay aver thre enrs .

148:6%0:8

1) Earth Works K
g?} Buildin's K
3) Plont & Machinery K _200,000,0Q
K 1095,500,00
(4) Project Businecrins K 60 ,000,00
K 1155,500,00
(5) Workin- expenses., K 160,000,00
K 1255,500,00
(U.s. $ 1,70,0000.®
approxinately)
PUIPAPY Peted
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44,3 The xtut estimated production of 1300 tans

in the first year, 2600 tons in the second year an’

full praduction »f 4000 tons from the 3rd year onvards
lins been nssured.

444.3 Tie study showe thnt if the finishied praduct

is s71d at K 110,00 per ton (ng a ainet the impart price
of K 150 per ton), then the project will show

cash flow with m internal rate »f return of 11,7523.¢

(Annexure 4 nny be seen,) The study further shows
thint by 33% i:crense in the initinl capital outlay-
better finmcinl results will accrue.

4% cost of production.

Agsuning the entire amount to be rnised

ns 1..n bearinr a rate >f 9% per annum ns inte rest,
anc ‘e reciation at 3% on xmixwmkxm mud works, 5% on

buildin & and 158 20 Plant and Mnchinery, the cost of
procuction ex. factory for the two nlternntives discusscd nbov:

worke sut ns underi-

(1) 100 acre plant, Ke 95.9) per taqéuég?
(Praoduction 2000% gons) T

(2) 200 acre plant Ke 68 400 per ton (U.L.$
(productiosn estiunted 91.00

* 4000 tons per angun)
(* when the plant /nes into full procductiou.,)

(Annexures 5 nnd 6 may be seen for detnils)

P ot e
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4.6 Prices of imported snlts
txux
Conrse 3Snlt in 50 Kr.bage K 68.00/tan FOB
(fustralinn
Port).

Cookin: Balt in 50 7' .bnre K 75.00/ton "

Frei-ht chinr;es

Ex.Port Australin to K 90.00/ton

Lne Loe(Papun New Guinen)

CIF Price

CorrBe Snlt Bx.Lne Lne 68 + 90 = K 158 / ton.
Cookin: snlt " 75 + 90 = K 165 / ton.

(Sources File 1D.54=11=13 PTII pn e 166
9f Tusiness Develo ment, Ministry of
Counerce, Pnpun New Guinen.)

These prices nre substantinlly hi her than the estinnted
Ex.Factory cast of production (pnrn 4.5)

4.7 re for norket for the increased pracuction, it

is felt thnt in view of the increncin  trencs in importe
(ns stnted in parn T3 of the first terninunl report

whicl shows the imports »f salt totnllin to 3783.69 tons
durin: 1975=76 ne nrninst anly 2706469 tons during 1970=71)
the eetinnted productiosn after snnll internnal cushioan
stock (say 500 tons) will find ensy market for internal
consumption in Popun New Guinen.

4.7.1 It is further etnted thnt the forei;n exchanse
component of the Project is likely to be of the order uf
20 = 25’ Oﬂly.

%8 In view of the nbove, the follawing couree is
su/;; esteds~

To prepare complete en-ineerin; of the Project Ly
n firm which possesses experience 2f Praject Bnrineerins of
Sol ar Snlt plants. From such n study, the possibilities »f
reducins coet of initinl investments anc cost of production
will be clearly braought sut vis=-n-vis the size nndenpncity

of an econanicnlly vinble plante.
Peted.
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4.9 siuce the Gavernuent propose to uulertnke this
aroject ng a Cormercinl Enterprise witl enplingis on nttrnc-
tive returns on investuent, the picture ne enerrin: fron
the fore 72in- parns raphs nay be sunmarisc’ as unders=-
(1) The initial cnpitnlzautlny »f tlie Project
for estanblishment »f a 100 ncre (xggg - 2500 ton roduction)

will 1increnge Ly nbout 30% nver the estinnted amount of
K.690,000.

(2) The estinnted cost of production »f salt is
likely to2 be K 95 per ton ex.factory and therefore the
proposed sellin: prices nssured in the Cosh Flow Sheet
(K68 nn2 75) would result in lose,

(3) The Internnl rnte of return is not likely
to exceed 6%, if the sellin ,rice »f enlt is fixed nt
Ke150.,00 per tou which ig the CIF price of inported ealt,

(4) If the camcity of the pDlont ie doubled

(200 ncre praocduction 4000 tone) the capitnl outlay will
incrense by 30% »f the estiniated Cnyital sutlay of 100
ncre plant.(i.e., from K.860,000 to» K 1155,800). The Pro-
ject will yield an internnl rate »f return of 11.75%

by fixin; the sellin: price »f salt at X 110.00 per

ton ns n ninst K.150 per ton of imported snlt (CIF).

4.10 In view of tle above, the Govermentis regueste
to tnke n cnreful 19o5k nt the economics o2f the project and
wei;li the snme with the couparntive ndvantn-es vigz.

(1) the sellin: price §f indizendsus salt will be less thnn
the imported price and (41) employment for some nntionals of

Papun New Guinen will be nvailnble,

pﬂtcbo




«19a
tie
4e11 In cose/Goverment decide to pursue the project,

it is sur~ested that steps far undertnldn conplete and
detniled encineerins and economic fengibility »f such o
gtudy should be tnken in hand,

4el2 The Government desired thnt thecxpert: should
rrepnre the s.ecificatisng of the finieclied procucte =
crule snlt, cnttle licke, enokin. &nlt and kitclen enlt -
proposec ts be manufnctured &5 that the snne vy be
supylied ag nu annexure to the Notice Invitin: Tendere for

Project Encineerin: ,

4,13 The s;pecificatisne of finished products,

viz. tarcets of productisan and Quality of snlt recuired to bLe

nchieved nay Le scen at Annexure 7.



CHAPTER V.

PROJ ECT ENGINEERING, CONSTRUCTION
Al'D OPERATION.

5.1 The next 1r;icnl step nfter the prelininnry

fensibility studies (technicnl and econonic) is to enrry

out thie complete en:ineerin- of the project,

52 Project Engineerin;: envisn, ee the availability
neteoaroln icnl
of necesenry basic dntn, XeRWRWEINXTENL, soils, sen wntcer,

cealosienly hydralarsienl and a [ 99d coutour mp. Genernlly,

metedrslosical and sen water data for 3 to 5 venars is token
into consicderntion to nrrive nt a correct iden 97 nvernce

prevailin, conditione,

53 In the present study, this :re-recuisite is not

fully net with, as in epite »f the best efforte an’ intentions
of the Goverurent, meteoroals icnl n:) Creel: wnter dntn ns

in
¢lllected nre 1ot representntive »f nvern e conitions far[the

first 1nstnuce, it is for n lirite. perin? and then it has

nat been faunl t9 be correctly receorled,

Sed On the other linnd, the Goverurent are anxisus t5
gsee thiat the irplementntinn of the Project shisuld nat be

delnyeds Tlicy hnve nrrared for thelense »f thie lenge »of
the 1ands and lnve nllotted priority to this Project.

545 Therefore, if the Governnent feel inclined

ty tnke th thf ;hraject ns per revised econouic feasibility
(parns 4.3 %. actian o carry 2ut the detniled ensineerin;:

of tle Project should be tnken by using the followin; dntn:=

(1) Metesrola:icnl Dntns As avnilable for Jackesn
Air Port, Port Moresby., (Dvring discuseiong in the National

Wenther Service, the ospinion wns thnt ns the dntn collected

Pet oo,




-l e

fron Len Len stntion and nutonuntic Wenther Recorder

is not relinble, it would be ndvisnble to adopt the
meterrsln-icnl dnta far Part Moresby ns clinatic eanditions
in Len Len npoear to be drier than tunse in the Port

Moresby.)

(2) Woter Densitys The recori bein- very scnuty

and insufficient, the snlinity of Crcek wnter sliould be
nssuned nt 22 e, the ren'in; whicl wne mensured on 3
Ai fferent dnye nt different tines.

(3) 5911 conitions.~ Ae8 per conclusions of Geoalnricenl
Survey nnd S7i1s Resenrch Centre, Governnent 5f Pnpun lew

Guinen,

56 Plant Constructian an’ speration,

it i8 rccomnmended that the work of the Project
En-ineerin: be entrusted to an experienced firm whd linve

cearried sut detniled en;ineerin: of Salt !osrke ancC have
constructed and successfully opernted Snlt Plants in

res ect of tar et of oroduction, ounlity nnd cost of
nraoduction etc. eitunted in nrend hovin- clinatic an?

other conditione identical to thiose obtnining: in Papun
New Guinea, In other words, the entire project ghould be

executed on n complete turn key job bnsis to nn experienced
firm.

566l One eguch exjerienced firm is M/s.Dominion Snlt
C2., Ltd.,, n Government >f Newzenlnand Undertnkin: whicl: ie

o,erntin” a Snlt Plant nt Lnke Grnssmere where clinntic
eancditione are reported to be identicnl with those

in Len Len nren of Pnpun New Guinen, Therefore, nfter
prior ajproval of the Government, n meetin wae held with

an officinl of the Newzenlnnd Hi: h Cormmission in Port
;}otoﬂo
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Moresby withi n view ts enguire wlhetl.er the saic Conpany
would be interested in taldon up the Project ns n Turn Key
Jobe S5 far, no reply hne been received. Howvever, it would

be in the interest »f the Project t7 entrust the execution
of the Project to thie firw oar another firn of repute and

ex)erience,

5642 M/s.Iuperinl Chemicnl Industries, Australin ane
M/a.Tectnosel, Milan, Itoly anre tws> other experience?
firms why nay be sent n ¢apy of the Notice Invitin- Tenders.
5e7 A& the nctivity, ns envisnsed in this Project

would be n new adventure in Papun New Guinen where skilled
lobour an’ upervieory ataff for pPlant contral etc. nre
nat availabie, far n successful coupletion and achieverent

of tar ets, the continuntion of Supervisory Control by the

Construction Countractor far about three yenrs nfter the
Plant oes into jroduction should be provided in the

Contract. Durin this periud, the lnbourers of Pnpun New
Guinen should be trained,

PSR-




ANNEXURE 1

Gross Fresh wnter Evaparation, 49.35 inclies.
Rainfall 11.61 inches,
Net fresh wnter Evaporntion,. 3774 inches,

Rntio betwesn evn aration in
crystallisin~ Ponde nnd 0.7
evnoration in evaporating *
ponds,

Su)nge o
Volune 5f creek wanter nt 2V ne « 1000 litres,

Then ns per Stnulard Tnbles,

Volune of Creek wnter nt 3.6” e - 562 litres,
(A it enters the evaporatiy ponds),

Volume prior to enterin- crystnle 62 Litres,
lisin: ponds (at 25° Be)

Volume of wnter at 30° ne

(when 1t will lenve the cryetnle 16 litres.
lisin: ponde)

Tle rntio between evnsration in evayorating
ponis and crystnlliein  ponds (0.7) i1e therefore scunl to
thie ratio betveen the reduction 7 volure of wnter in the

evnporation ponds i.e. (562 - 62) = 500, ’

ancd reductisn in volume in the arystnllisins vonds (62 « 16 mxss

w 46) or 0,7 = % -%-.\"11631

ey




ANNEXURE - 2

Detnile 2f Plant and Machinerye.
(the pnrn 31 02)

A8 rtguired.

1) Troctor
2) Trnilors
3) Dump Truck

4) veirhing
nachine,

5) Ba; Stiteldn:
nachine,

6) Purificntion
Plont,

7) Cnttle Lick
Plnnt,

8) Iadientinn
Plnnt

9) Pumpe

10) van

11) Car

12) Motor ikes

Tatole

1
e
1

RN - o N -

5]

o= »=x xR

=

X

L8 provided.

10,000 .00
6,000,00
10,000,00

9,000.00

40,000 400
20,000,00

20,000.00
20,000.00

7,000,400

1 |000000
1,000,400

150,000,00 =

(U.5.8 200,000,00)

Notes~ Iten 9 has been included in the estinnt

of enrth works (3.1.1)

K 10,000.00
K 3'ow000 .
K 60,000.00
K 5,000.00

I 16,000,00 %

K 600,00 ;
Ke94600,00 (UeS.$
26 ,000,00
qrprax.)
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AMNEXURT « 5,

Statenent »f Invest-ents nn' Cost o7 Production of
Salt Tlant - Production of 2000 ton/annun. (Vide parn 4.5)

I.

1)

2)
3)

4)

5)

II.

Capital Outlaye.

Civil Construction works
sther than pump houses,

Tuil'in- s,

Plont & Machinery
other than punmps

Project En:ineerings
and survey,

Workin- Capitanl.
Trtal Con.ital outlay

Coet of product

[le

Interest nt 9%

De,recintion,
Warkin: Capitnl

Tatnl.

Praduction
Coet of .roluction,

Cost of imported snlt
conrse snlt from U.K.

Cost of imported anlt
from pustrnlin.

Cnttle Licks

*ee

K 540,000

K 110,000

K 130,000

K 60,000

K 60,000
"k 920,000

(U.S. § . 128,0000,00)

82,800
48,200
60,000
191,000
2,000 M.T.

Ke 9505 / Ton,

K 95.00/ton Fx.Lne

K 150,00/Ton Ex.Loe
(Uo fo‘ 205»00/“0)

K 4-5 to 5
sach ex.lne
(0030. 6.00 to 5-70)

-
N o



ANNEXURE = €

Stntement of Iavestments and Cost of production of Cnlt
Plaot - Production of 4000 ton/nnnum.

(Vide parn 4=5)

I. ln‘gtlﬁggg“
Enrtlworks K 745,500
Buildin:s X 150,000
Plant & Machinery K 200,000
Froject Burineerin- K 6C,000
Workin: Capital K 100,000
Tatale. K 255,500 (UG, 8
170,0000.00)
IT. Gost »of - roduction.
Interest nt 9% | K 106 4445400
Deprecintion, '8 65,865.00
Warkin: Capitnle K 100,000,00
K 278,860,.,00
Cret of production K 278,860,00
’ [
K 68400 / Ton(U.S. $ 91,00/

ton.)
Coet of inported :
conrse &nlt from UK. K 95.00/ton (U.Se$ 127.00/ton)

X.Ine ‘
Cost of inpnived salt
fron Auetraline. K 1”000\"3?3!1 (UoSo‘o 200/&9"1
appr X, "
Cattle Licks K 4.5 to 5 (Usls$ 6 to

ench ex.Lae 607)




‘7

ANNEXURE =7

PROJECT ENGINEERIIC FOR £ SOLAR SALT DPLANT IV THR
LEA LEA TIDAL TFLATS
PAPUL NEW GUINEL

(vide para 4.13)

SYECIFICATIONS.,
(n&8 nnnexure to Notice Invitin: Tendcrs)

Prepnration of a conplete en;ineerin- project report for the
estnblishuent of a 3%2lar Salt Plant of the annual capncity »f
3000 tetric tons of salt in srea B of the Tidnl Flats

at Len Lea in Papun New Guinen, corresponding to the
fa11owin: specificationes

Procductiong

(1) Crude salt ne harvested s 3000 tons
to> be proceseed furtler
ot to produces

(11) Kitchen salt 1500 tons

(purified and isdised)
(1i1) Cnttle licke 1000 tons (uein - crude snlt)
runlitys

(1) Crude snlt
chenicnl compositiong
8adium Chiosride 95.0%
Soulble nntter other
thoan RaCl 400‘
Inaalu%lez Lese than 1.0%
smn Moisture content 4 tn 6%

(11) Kitchen snlt (15dised)

Chemical Composition:
Sodium Chlaride 97.00%
Soluble Snlts
(Cn8o4 ,M Bo4,
M:C12, CacC12 2,50%
KC1 etc.)

Insoluble mntter

Lese thnn 0.50%
Indine ng KIO3
(I part »f KI03 in 40,000 parts »f
enft or as prescribea by the Henlth
Dept.)
Potoat




.!.

NOTE: The salt shall not contnin any substonces in

V' guantities which mre harmful to the henlth »f
the consurer,

X DH TeO to 745
Llknalinity
ns Nn2C03% Oe1%

Physicnl charncteristicss

Colour White
Shape Crystrlline,uni forn,
8ize nnd fine, free
from rrit
Packing 50 K:e20lythene H.D.bn; s,

(111) Cattle 1licks(plnin)
Cuemicnl compoeitions some ns crude salt at (i) above,

Physicnl charncteristics

Colours White

Shape Rectanular or souanre
blocks,

Wei ht 20 t92 22 Kre ench plece,

Stren th Hard and stran’: &5 ne "‘f‘ﬁ)
to crunblemt pressure

Packing Polythene or paper bn{l‘é'/"’g
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