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IKTBODUCTION. 

TUia is the report of the exper's finding« on hit 

rtturn niesion to Papua New Quinto, in pursuanee of tht 

notion tnkeu by the Government on the recotaaendations 

node by hin in the terminal report submitted by hin in 

July 1977. 

Durin:   discussione held with the concerned of fi- 
dai« of the Governoent,  the «cope a f work required to be 
perforata by the expert was defined as under. 

(i) to evaluate the technical dota as collected 
by the Os ver nue nt* 

(ii) to carry out an appraisal of tht financial 

stuf'y of the project as ptrpartd by tht Oovernatnt for the 
establishment of a 100 acre solar «alt plant in Leo Len, 

Papua Mew Guinea« 

(iii) to prepare «peci fi cation«  for project enrineeri 
of the proposed plint, to achieve the following target« of 
production. 

(a) cattle lick« - 1000 tons per annus. 
(b) Cookin;; «alt - 1500 tone per annusi (lodistd) 
(c) Table «alt   - 500 tons. 

(iv) to contact en .ineerin,   firn« in Int'.ia to locate 
suitable equipnent for the manufacture of salt cattle licks 
(1000 ton« per annue), after completing his studies in 
Pnpun New Guinea. 

The present oi««ion was originally for « duration 
of on« nootht inoiudinr;   revel, debriefinc and report- 
writinw:. 

In view of the paucity of time, the duration 
was extended by two weeks, on the request of tht Government 
supported by Resident Representative, UWP, fort .orssby. 

p.t .0. 
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Accordingly the expert  corme need his nission on 
2nd December 1978.   He arrived in    the field on 8th 
December,  1978.    Ke competed his studies and observations 

on 22nd December and left  for Vienna for debriefing on 

28 and 29 December, 1978.    Thereafter he returned to 

India nnd visited Bombay and Madras and contacted a number 
of industrial engineering firmo to collect information 
rerardinr; availability, price« and delivery schedule« of the 
anchine« reouirsd, viz. Crusher, Mixer and Hydraulic Tres*- 
•tc. of suitable site and specifications for the 
nanufacture of Salt Cattle licks. 

During his two weeks« «tay in fort Moresby» the 
expert carried out an in-depth «tudy of all the records node 
available to him and held discussions with the officiale 
of the various Government department« and agencies.    Ke also 
wade two visits to the «ite to inspect the «it« and 
weather recording instruments and station. 

The findings of the expert in the licht yf the 
infornation as available with suitable conclusions and 
recomendatir)ns have been recorded in the foilowin. 

pac«« a* *lli8 report. 
The expert placee on record his sincere thank« for 

the co-o cerati on ani help he received fror, all the 

agencie« durinr  his stay. 
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ft JIMIUIX 

DATA convenort 

(1) The weather station established nt Ler\ Leo 

(Project aren) and the automatic weather recorder installed 

at the Project Site (aren B of the tidal flat) were found 

to be    Hg| function!nr properly and therefore the data fur- 

niihed an"  collected froa these source! is not   considérer! 

reliable.    Prober arran^eaents for their installation and 

sea sur eme nts are rea ui reel to be onde» 

(2) The investigations re;;ardin:; soil, water etc. 
are detailed and comprehensive and the data received confiras 
that the local soils are suitable-impermeable and strot\ 
enough to undertake manual harvesting; operativas and  fjr 
lifbt oachines to ply.    The beds of the crystallise« woulu 
however require t:> be compacter1.. 

(3) The available data rernrdinr; salinity of the 
creek water is very scanty.    The measurements of salinity 
and analysis of the water of the Mokeke creek the water of 
which will be utilise'! for salt manufacture, have not been 
taken regularly.    The work should be taken up in hand 
in the cocîin;  dry season. 

(4) The contour nap of the area is complete.    The 

sap, however, requires to be upto dated by includi ti- 
fi so all strip of Ian1 upto and formi nr; the Mokeke creek. 

(5) The tidal waters do not spread over the flat 
during the dry season and therefore pumpin;   of creek brine 
froo the Mokeke creek will be necessary. 

(6) The results of three drill holes mode in the area 
have not established the  presence of any substantial salit» 
aauefer and therefore, the possibility of tappine sub-soil 
brine of hif;h density is riled out. 

p.t.o. 



TIC!! T. CAL P3AS IB III TY 

(7)        As the dato  for the project site is  still incanirete, 
n correct estirante  of the productivity of inni in 
nren B of the Tidal Flot proposed for  construction of the 
Plnnt  (in terns of tons per nere)  cannot  be forra«* nt this 
stnre.    An approximate estinnte (on thvi n» simp ti on that 
the eliantic  factors of Port Moresby any be applicable 
to the project nren and the snlinity of the Mokeke creek 
is 2° Be which wns mensure'1, four  tines durin;: the 
expert«s visits to  the site nnd nfter tnkinr;other litaltin; 

fnctors into  consideration) would be thnt 2000 tons to 
2500 tons per nnnum could be harvested from the proposed 

100 nere plnnt nnnunlly. 

1C0KWIC VI ABI LIT Y i 

(8) The estitintes of capital outlny «• prepared by  the 
Government  for construction of a ealt plnnt over an nren of 
100 acres (estimated    production 2000/2500 tons per amura) 

are considered very hi;;h. 

(9) These estimates do not include the full requirement 
oí plant nnd machinery and building (to produce purified 
salt, iodised snlt and cattle licks)  nnd  therefore there 
is likely to be further increnee in the  enpitnl outlny 
to the tune  of 30* (K 860,000 - U.S. I 115 »0000.OQ-ai 

against K.690,800 - U.S. I 920,000) 

(10) The cost of production of salt ex.factory is 
likely to be kinn 95 per ton (1 kina fi    US • 1.33 app.) 
There will be a small I.R.Ii. of 5.9* , i£ the sellin:  price of 
salt is fixed at K 150 (U.S. • 205.0O)/ton which is the 

CIF price of the imported snlt at lue '. ' ¡ in Fapun foew Guinea 
p »t «o. 
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(11) If, however,  the edacity of the plant is doubled 
(area 200 acrea  and estimated production 4000 tona per annua), 
the capital outlay will increase further by 30# (K.1155,500 
- U.S. $ 1540,500.00). The cost of production will come down 
to K 68 - 70 / ton  (U.S. $ 91.00) nnd the internal rate of 
return (I.R.R.) will be    11.755* if the selling  price of 
salt is fixed at K 110 / ton.  (U.S. $   150.00),  as arninst 
F.150 (U.S. I 205.00)  of imported salt. 

(12) The  foreign exchange component of the cost of 
the project is «atinatta at 25* includine; the coat of project, 

engineering.    The reoainin/. expenditure will be rcquirtd 
in national currency (Kina) 

(13) The wide ¿;op or hi¿h cost of imported ta It 
(CIP K 150 upward/per ton) and the opportunity for tnploync-, 
for about 30 workers in the manufacturing; season an«1 about 
10-15 workers all the year round are the plus points 
of the project.    On the other hand, the hitfi capital outlay 
and lack of suitable skilled labour and supervisory staff " 
in Papua New Guinea are the adverse aspects of the Project. 

(H) The Government is therefore requested to re-examine 

the technical and financial aspects of the project as dis- 
cussed in this terminal report and arrive at a suitable 
decision.    In case they decide to :o ahead with the project, 
then atepa nay be initiated for (a) collecting   the ramni ni nu- 
dato as dlscuaaed in the report and (b) requesting UNIDO/UNDP 
for carrying out  complete engineering  and economic feasi- 
bility of the project for an estimated production of 
4000 tona per annuo for which the market in Papua New 
Guinea txiata aa  «en from the figures of import of 
aalt  (3773 tona in 1975-" :76). 

f 
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BIS o M M J2 fia I IS w s 

FOR ATTINTIOK OF THE GOVERNMENT 

MA ÇQïf^ÇTi9}n 

1. The work re^ardin^   collection of meteorolo.-ical dntn 
fron the station ot Lea£ond fror, the automatic recorder as 
installed  should be    properly organised nnd  supervised 
so ns to ensure nvnilnbility of reliable data.    Assistance 
of the  notional Weother Service, RIG, should be  taken. 

2. The measurement of salinity of ,/nt^r of the Kokeke 
creek nt least once weekly nnd analysing   the sncples of 

creek voter should be rerulnrly performed rlurin/. the entire 
duration of the dry season  (April thro«  December, 1979). 

3. The contour mop of the nren should be uptodnted by 
in ciudi n;   additional  aren. 

4. The Bureau of '-/nter Resources should  be addressed to 
undertake the work of nensurenent of flow  in the Mokeke 
nnd Knukn creeks during   the wet season cor ne nein,;; January 
1979. 

PROJECT BMQICTSlIWi 

5. As soon as after studying  the financial implications 
of the project as revised,  the Government arrives at a decision 
to fo ahead with the project, URDP/UHIDO nay be requested 
to assist the Government in enrryinc out  complete engineering 
and econonic feasibility of a viable salt plant for 
Papua New    Guinea. 

FOR ATTENTION OF UNEg/UKIDO 

6. Upon receipt of a request fron theGovernaent, necer- 
•nry assistance and support uny be extended to (1) carry out 
project engineering (ii)  to construct the plant  (iii) provide 
supervisory staff to ensure effective control over nanufac- 
turinc and processing operations for about 3 years and 
(iv) to train PNG rrÉionnls as supervisors and skilled workmen. 

,i 
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OjAPT» I. 

EVALUATION OF TECHNICAL BATA 

1.1 The Governnent eetabli«h«d a ••nil obaervation 

station at Lea Lea for recordin- neaeurenent« of the 

followin- instrumenta by the villa 0 pastori 

(i) Rain finirti 
<ii) Evaponeter 
(iii) Maxinun and aininun theraoneter. 
(iv) Dry and wat bulb th«rnoB«ter 
(v) Wntir nucioun aad nininun th«rnon«t«r. 

1.2 The doto r«cord«d for the period April to Noveri- 

bar 1978 and a« conpil«d lina bean carefully «xaulncd but 

••verni obviou« error« were noticed therein.    Besides, 

durin    an    inspection of the observation «tation, it was 
noticed that the neasurenent an«1 recording are not beici; 
done properly anc1 re.alnrly. 

1.3 Also, it waa noticed that the instrumenta hove 

10t been locatec: in an open place.   On the other hand, 
their location behind    the villa;« pastor's house bei>r: 
too cloa« to the houe« and the «urroundin; trees, tended 

to obatruct the r.over.ent of air«    These factor« would 

invariably affect the rate of evaporntion, temperature, 
tteidity    etc, 

1.4 in addition to th« above facility, an autonattc 

weather recorder ho« been installed nt the project sili site 

(area B)  (Refer to Locality Plan vide Ann«xur« 1 of 

Exporta«  T«rninal Report of July IST?)» «ine« 8«pt«nber, 

WÎB to record (i) «vaporation,  (ii) wind «p««d and (iii)rni 
fall.    On in«p«etion of this «guipmnt, it vas noticed that 
th« evaponeter tub« waa If akin; at on of tb«    joint«. Thus 
r«cordin- of evaporation by this «quiprient would not ehow 

p.t ,o. 
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correct rate of evaporation* 

1.5 in  view of the above, the data supplied by the 

villa e pnstor for the Lea Lea weather station and the 

recor^iivs of  the automatic instrument cannot be relied 

upon nor applied for  calculatin;   salt productivity of the 

lands.    In the  circumstances,  it would be  safe and advisable 

to adopt the uetereolo; icnl data of the Jackson Air Port, 

Port Moresby,  the detailed records of which are available 

for the :>nst 30 to 40 years,  for carryin;   out detailed 

enineerirr   of the Project* 

1.6 The officials of the National Weather Service 
with whom this natter was discussed agreed with the above 
evaluation. 

1.7 The followin;: follow up action is therefore 

recomuenfledi«» 

(i) The instruments at Lea Lea should be installed 

at an open place and a place is available barely 10 rieters m 

away fron the present location. 

(ii) The automatic weather recorder should be inspected 

re;ularly and as soon as some mechanical fault is noticed, 
the sane should be attended to* 

1.8 The officials of the National Weather Service 

who accompanied the expert to  the site have af'reed to assist 

the Business Development Department in (i) and  (li) above. 

1.9 Soil Data;- The Departments of Mineral s,Ener. y, 
Oeoloricnl    Survey (Mines Division) and Works and Supply 
have carried out detailed investigations on the local 
soils etc. and the followin- points have been confirmed 

by them. 

p,t*o* 



r -3- 

ie 
(i)  Tl.e  soil¿inpernenble. 

(ii)  The bearin;   stren th of the soil is ndequnte 

for nnnunl  hnrvestin;   nn ": hoistin.   practices one1, nlso   ±br 

li; ht tinelli nes to work. 

(iii)  T':e crystnllisin'   oren will, however,   require 

confection. 

(iv)  Tlie lenkn e fron the poiv's, if any,  will  be 

within reasonable linit. 

(v)  There is  no likelihood of dilution  of briiit   with 

under; roun : wnter. 

(vi)  The. occurrence   if sub-soil brine in copious 

sullies is n^s  confirm:1, by the results of 3 drill holes 

drilled ii  the investigóte1, oreos. 

(vii)  The local clny is  suitnbl« for nnkin;. stop banks, 

on',  for enrth-fill. 

1.10 In brief, the site is  considerei1 suitable for the 

construction of the plant. The  results of various sites tiny 

be seen in the  ¿ollowin    reports received in the Business 

Development Office, Ministry of Connerce, Papua, Hew Guiñen. 

(i) Letter No.E 4836 dated 1-9-78 fron the Geolo i cal 

¿urvey, Deportment of Minerals L Ener :y, Papua, New Guineo. 

(ii) Letter No.PR 03 dated the 18th Au. ust   «78, 

Deportment of Worke and Supply,  Government of Pnpun,   lew 

Guinea. 

(iii) Lutter Ho.1.3036 dnted 21-9-78  fro a the 

Geolo, ical Survey, Depnrtnent  of Triturai Resources, Ministry 

of Minerals & Bner;y, Papua    New Guinea. 

(iv) Letter No. tinted February 1978 fror. 

Geolo;i cal Survey. 
p.t ¿>. 
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1.11 ïldnl infornati on. 

Inspections were    an-'e durin    the period June 

to November, 1978 by the officerà of the Business Develop 

nent Office,   to obeerve the  sir end and extent of hi, h tides 

in  the  tidnl flnt B.      They hr.ve reporter1  that tidnl waters 

do not  rench  the flnt duri tv the dry season,  especially 

July to December. 

1.12 Fror, these observations,  it is inferred that 

(i)  sen wnter  supplies for the  pro >oped  pln'.:t v/ill hnve to 

be net  by putrpl n .:> nnd that there is likely to be little 

dnn-er of floodin-   of the proposed plant site by tidnl 

wnves etc, 
1 •13 CRBEK WAT« PBKSITY AND ITS CKBHICA* COMPOSITI ,;' 

This dntn has not been collected in spite of 

clear sidelines riven Inst  tine,  apparently becnuse the 

Moktke creek,  the wnter of which is proposed to   be harnessed, • 

is very difficult of access frou the project site.    There is 

n thick rrowth of n'.nn rove,   the ,-rov.nd is slushy and the 

nan  rove belt before the creek is infeste*, with swnrns of 

EoeouitoÉs.    In formation on  this point is available only 

fror two reoAin-e and therefore durin;   visits to the Bit« 
and 20 

on 13th  nnd Hth Decenber '78, sacples were drawn and have 

been riven for analysis in the University of Papua   Ntw Culotn. 

Further instructions have been ,;iv«n to collect this dntn 

reularly during  the «xt dry itason by tiifciir  a «soil 

clear!ir-, threw; h t\m Snrrrov«.    For tht purpo»« of the 

present study, the salinity lias been a*mined to be 2° Be 

as oeoaured on 14th otid 20th Dtetcber 'li. 

P#t.D. 
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1»14 TOiKT.rajUlc nor».-   A detailed cootour nop of 

the oren B (Project site) on o lor; e «cole 1.1000 hne been 

prepared.    Fron  this TO,), it ie seen  that the lands ore flnt 

wlt'.i o very   entle slo >e towards  the creek. 

1.15 The oreo of the flat 3 is 109 hectares, out of 
which only 40 hectors is proposer'  to   be utilised nt    resent 

for a production  of 2000 - 2500 tons per nnnun.    Thue,  there     -s 

arcale sco^e for  expansion of the plnttt so thnt oß ond w!ien 

it  becoues necessary to increase production,  the sore oui". 

be    os si ble easily. 

1.16 The  contour nap os prepared,  however, floes not  ¡sh; 
the position of the Mokeka and Kauka creeks at:'.'!   the aren 

covered by Man-; rove ;rowth between the Creeks mr   the Plat ; 

Since sea wnter supply would be derived  fron the Mokeka Cree ., 

it is su. jested  tîiat this Creek and    he area between this 

Cresk an    the Flat B occupied by t  e iinirrove belt noy also 

be included iu this uap. 

1.17 Other data. 

The flow of water in Mokeke Creek durln," the wet 

season ie nlso  required to be measured with a view to «tonine 

the hasard of inundation of the plant site by excess flood 

wot«« of the Creek durin,   heovy nnd intensive rains especially 

durln- the hirh  tide hours.    The officer« of the Watei 

Resources Bureau, Oovsrnnent of Papua, New Guineo, were 

accordingly contacted to supply thi« infamati on.   They 

inf»roed that thsy hav« not carried out this «tudy.   They 

hnv« o;r««d to do so, during thi« very *«t season (January 

19Î9 onwards), upt>n receipt of a formal reouest fro« the 

p.t.o. 
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Bueineee Development De.mrtnent.    It is su; jested tlmt 
suitable action nny be taken in this retorcí. 

1.18 Unit rates.     The rates of   various kin's of 
Derations of civil construction works on.1  the cost of 

nateriols nul wn-ee of skillet1 anf. un ski lie : and supervisory 

work persons »houle,   be collecter1 fron the  Nationol Works 

Authority,  so  that this information tiny be handy oml 

available to the  contractor who will carry out ourfroject 

Enrineerin.   and work out detailed cost estivate* of 

different operations. 

j 
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SMàSBSBUuL 

PRODUCTIVITY, RE^UIRfMEHT 07 LAND 
AND LAYOUT. 

2,1 In the firtt terminal report of the t.zpt*t, it 

was estimated tho« (i)  the net productivity of lnnd in 

oreo B of the Leo Leo Ticini Flot would be 27/30 tons of finit 

per ocre (porn 4.4) ani (ii)  100 ocres of lnnd would be 

requirsd for the  construction of^he pilot plant to obtnin n 

production of 2500 - 3000 ton» of salt per annua.    These 

conclusioni were arrived ot on the following nain nssunptiones- 

ti) Tlit tidal waters of the Knukn Greek neosurin-; 

2,25° Be overo e salinity would be available for feedin- the 

plant. 

(ii) The gm :TOBS fresh water evaporation at 

lea Leo Plant site would be at least 49.35" for the dry sea- 

son, May - loveaber, if not more, which is the evaporation foi 

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

bolt Co.) 
(Inches) 

May   June   July    Au¿> Sept. Oct. Hov.     Total. 

F.W.Evnporo- 
ti on. 6.71    5.79 6.71    7*08   8.15 7.69   7*20 
Roi nf nil 

49.33 
2.24    1.57 0.83    1*22    1.57 1.54   2*64     11%61 

2.2 Subsequent observations node durinr the dry season 

1978 (May - Novtobtr) at the Len Len station do not support 
this assumption em the cross fresh water evaporation as 

reported is only 44.86 inches.» 

p.t.o. 



F.W.evn lo- 
ro ti on for 
len Len 

Rainfall. 
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(Inches) 
Mny      June   July    "u   .    Sept    Oct, Nov.    Totnl 

5.52    5.64    4.80    5.68    7.46    8.80 6.96    44.86 

1.62    0.48   2.79    0.73    0.32    0.23 2.0        8.16 

Further,  the density of Mokeke Creek writer 

ns nerauMt! on  14th nod 20th December wns only 2° B« nnr* 

therefore    this snlintty is lese thnn thnt nensured durin,' 
June-July, 1977  for the Knukn Creek (2.25° Be avern^e.) 

2.3 Therefore,  ns n result of thest vnrintions, 

the productivity of the lnnd after taking into  considération 

the efftcts of set bnclc rnins etc. is eetinnted nt 20 tons 

of snlt  ;*r nere onlyns underi- 

Revised Cnleutation. 

F.W. Evaporation. 44.86w 

Evaporation in closed 
am1, snline 

Less Rninfnll. 

Net evaporation. 

44.66 x 0.60   - 26.9" 

8.16" 

18.74" 

Snlt content of Creek wnter 2° Be » 1.75  tons/ 
nere wnter evaporation. 

Therefore for n net evaporation of 18.74" • 32.80 tons. 

2i3 » 1 Allowing 400 for percolati on and handling losses, 
the net  productivity will be 20 tons/acre. 

2.4 However, ns stnted in porn 1.5 that the data 

collected at S Lea Lea Station is not reliable anr1 

therefore adopting  the evaporation and rainfall datnof 

Port Moresby and ne sun in-   salinity of Moknkn Creek ns 

2° Be, the anticipated production fron a 100 acre snlt 
plant would work out as undert- 

p.t.o. 
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F.W. evaporation 

Rainfall 

Î.W.net evaporati on. 

Evaporation in  doted surface 
tin!-: soline soluti one      37.74 x 0.60 

Salt content of 2° Be. Sen-Water. 

49.35 inches. 
11.61      " 

37.74      " 

22.64 

1.75 tone per 
acre inch 

Therefore,  for n net evaporation of 22.64 inches, 

the  production will b« 1.75 x 22.64 tons/acre 
• 39*62 tone/rvcrc. 

froduetion frati 100 ocre plant « 39.62 x 100 - 3962 tone. 

Allowin, 40 - 45# for Imndllnr losses and percolation etc. 

the net production is anticipated at   3962J JO   - 2300 tane. 

Production ran^ei    2000 to 2500 tone per annun« 

2.5 iñY"axii of the gInnt* 

Hie ratio of «vaporatine; pondi to the eryatalUiin; 

pondi, in view of the revittd dato Bay b« 16 i   1 (ai p«r 

Annexure 1),  so that the breo» up of areaa of Reiervoir. 

Condensers and Cryitallisers should be i 

Reeervoir 
Condenwr Sta;« I 
Condenser Sta-e II 
Condenser Star» HI 
Pr«-crystalli««re 
Crystallise«. 

Total. 

• 30 acre«. 
- 32  aerei. 
-16 aere«. 
- 16 aerei» 
- 1 nere. 
- 3 aeree. 

100 aeree. 

j 
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PLAUT CONSTRUCTION AND INSTALLATIONS 

3»1 The constructional detraile of the plant con- 

prise    iminly of three porta»- 

(1) Construction  of earth works 08 per lay out 
pi on. 

(2) Installation  of required Machinery. 
(3) Construction of required building«. 

3.1 «1 Construction of earth works» 

This is the ctfljor i ten of construction and 

investnent»   The Government has rot preliminary «stinates of 

this work fratied by n Civil Engineering Consultant firn 

- H/e.Willing & Partners.    According   to  their dssifn,  the 

•stinoted cost works out  to K 540vOOO (U.S. I 756,000). 
The desi n nnd estimates were discus seri with this firm 

with a view to reduce the   estimates.    Kot euch success 

could be achieved except  ttmt they agreed to reduce this 

size of the piattona and speci fi entions of the partition 

bunds«    On the other hand,  it is felt thnt the estimate is 

capable of further reduction by reducing- the ssctions 
of  (1) peripheral bunds (ii) the access road and the 
erystallisers' enbontaasnts•    This is suf,r;ested on practi- 
cal considerations an1, that M/s.Doninion Salt Co who esti- 
mated a work of this nature in 19T5-76 for a bi:;rsr sise plant, 

at  this very sits, assumed snnller sections.   However, 

without entering into any controversy in this natter, 

It is su£jested that the fire which will carry out 

tlie detniled project en:ineerin   will take note of the 
above observations» 

p.t.o. 



-11- 

3.1.2;        Installation oí Plnnt nnd Mnchineryt 

The Government intends to utilise the production 

from this plmt for unnufncture of cnttlelicks nnd for 

nnkin-  iodised nnd cookin;  snlt.    Therefore, the followin;- 

nnchinery will be requiredt- 

(1) Punps 

(2) Sinple nnintenance ecuipnent like 
Trnctor, trnilor, dunp truck etc. 

(3) Transport like Cnr,  Vnn, Motor cycle. 

(4) Cottle Lick nnkin;   pi mt - Hopper, Mixer * 
Hydrnulic press - Cn,;ncity 1000 ton/nnnun. 

(5) Purificntion plnnt - 
hopper, conwyor, eins si fi er,  centrifuge etc. 
Cnpncity 10 tons per dny. 

.(6) Iodisntion Plant - hopper conveyor, 
Ribbon Mixer etc. 
Cnpncity   - 7 tons per dny. 

(7) Wei;hin;  scnle, bn; -Stitcliu,   enchine,etc. 
(8) Wnter supply. 

The estinnted cost of the required equipneat 
would be K 150,000.00 (U.S. •    210,000) as n;ninst 

K 78,600.00 provided in  the finmcinl study prepnred 

by the Governnent.    Detnils uny be seen in the 

Annexure 2. 

3.1.3 Construction of buildln-«. 

Buildings of euitnble sise an«* spécifications will 

be required fort- 

ín) Of fi :e, store, Metereolo, icnl Station, tabornt>ry. 
{b) Onrnces • 

Labour Shed. 
Shed for Cnttlelick plant. 
Shed for purificntion plnnt. 
Shed for Iodisntion plait, 
Wnre House for cnttltliok« nnd Iodised snlt. 
Ounrd roon. 
Urinnls nnd tnvntory. 

[j) Wnter Stornos tntfct mC solution tanks etc. 
The cost  of bui lain s is estinnted nt K 130,000 (U.S. • 182,000) 
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3*2 According   to production schedules only 30$ 

production will take pince in  the first yenr,    60$ in the 2**xyi: 

2nd yenr nnd 100$ in the 3rd yenr nfter couplet!on of 

construction work.    The pinti t nnd anchi ne ry niv1. the 

buildin;;s will nccordiivly be required nostly in the 

2nd or 3rd yenr of workin-of   the ylnnt. 

3,3 The crude snlt  ns produced fro» the ponds 

will be henped, drnined nnd sun-dried nnd stored on the 

plntforas in the cryatnllisin,   nren fron where it will 

be removed periodicnlly ns per reouireaent of the 

processili:   ¿leint.    The henps of snlt arde Uto proper 

•hope nnd sise nny be covare! with polythene sheet 

linin-   n;;ninet rnin wash. 
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CHAPTBR IV 

BCOHOMIC VIABILITY OF THE PROJECT. 

4.1 The construction of the  100 acre solar salt 

plant  reconaended nfter the first nission of the expert 

was su rested in she nature of an  experimental plant 

mainly to establish the possibility of nanufacturin: 

snlt in Papua    New Guinea with n  view to rain  experience 

in the techniques and practices  of solar snlt manufacture. 

(Paras 5 and 6 of the report of July 1977 under 'Suonar;'« 

refer)» 

4.2 The intention as such was  to include ni ni nur.: of 

operations at  this stare and reach a str, e of ability 

to produce crude salt on the ; roun d n¿¿ thus   arrive at a 
convincili'   proof of the possibilities¿dcvelo,<in;   the 

salt industry on  scientific an::  econoric linee, 

4.3 rron the economic stud'/   prepared by tht 
Department of    Business Deválopnen ó   í'or submission, it 

appears  that  Government now contendiate    the  construction 

of the  proposed plant as a profit - enrnin:  concern of - 

coi.r.ercial nature.    The study as  carried out has 

revealed an attractive internal Rate of    Return on the 

investments, totnllin;   nearly K T9O.OO0.O0 (about  1 Million 
U.a. dollars,)    According   to the   study, the processin;   of 
about 2500 tons of  snlt to produce cnttlelicks,  refined 
salt, iodised salt etc. is envisaged.    Tht details of 
the financial study have been scrutinised in the lir;ht 

of specifications of the finished product as rsauested 
by the Governnent and it has been found that provision 
for more equipment and buildin.r:a will be required to be 

included in the estitnfte.    The eetimotes of investments 

p.t.o. 

i 

j 

.-m. 
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were    accordingly reviewed on:1. v.he  financial picture of 

the project hns enerred ns untleri- 

As per NPCP Subnission. 

Capital Investment  over 3 yenre. 
K 540,000 

K    18,000 

X    78,800 

Earth works 

Bui lain; s. 

Plant & Machinery 

Project en;ineerin;: 

World. i\, expenditure 

Totnl. 

K    54,000  K 690,800 

K    60,000 

K 750,800 (U.S.I 
105,0000) 

for nn nrtafcxi estimated   production of 2500 tons of 

salt in  the 3rd year. 

4 3 .1    The production of 750 tons in the first yenr 

and 1500  tons in the 2nd is proposed to be sold as 

crude    snlt 9 K 68/- per ton nnd in  the third yenr 2000 

tons will be processed and valued nt K 75/- per ton 

nnd 500 tons will be crude snlt.    The project will 

ensure n positive cnsh flow in  the   -*/eni yenr nnd the 

internnl  rate of return will be 10.5*.    The Annexur« 3 
nay be seen for detnils.    The Government appear to be 

interested in this project. 

4.3.2 However, ns stnted under paras 3»1»2 and 3.1 »3» 

the re uireinents of Plnnt nnd Machinery and building ' 

xst have not been properly estimated.   The revised figures 

have been es ti nn ted as under» 

p»t .0. 
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Capital Investment 

Earth WorVjb 

3u il il in: s 

Plant & Mo chi aery 

Project etirineerinr 
nod investirent exten- 
di ture. 

540,000.00 

130,000.00 

130,000.00 

60,000.00 

Total. 
Annual workin. 
penses. 

ex- 
it.    860,000.00 

60,000.00 

K. 920,000.00 (U.S. 
• 125,0000 .09 

43 .3 The estinoted production fron thia plont 

nay be 2000  tona and even if the MlUnc price of snlt ie 

fixed nt the  CIP price (K 150.00/Ton), the internal rate 
of return ia estimated nt  5.933¿only which ia not attractive, 
Theproject as such ie not economically viable.    The hi,h 
initial investment ia naiuly attributed to hi;.h coat of 
earth works - which accounts for about 68JÍ of the total 
coat, the balance on buildings  16* and pintit and machinery 
16*. 

4 4 There  are as auch two alternati vea« 

(i) to brine down the initial  coet of construction and 

(ii)  to plan a bi^er size plant. 

44.1 Therefore, the financial implications of a 
plant of 4000 tons capacity of salt was examined and trie 
following picture has emerged. 

Cenital Outlay over three ytare. 

\\\ SOW??" g ì!»88 
(3) Plont & Machinery       K .2004QOOjOQ 

,AS T,    4    * «   , K Î095,500.00 
(4) Project Engine ari or   K     60,000.00 

,,, u    w K 1155,500.00 
(5) Workin; expensee,       K    160,000.00 

+***+ 

K 1255,500.00 
(U.S. I    1,70,0000.00 

npproxinately) 
p.t.o. 

__^ 
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2 

4.4.3 The xtiot estimated production of  1300  tons 

in  the first  year, 2600 tone in  the second year an:1. 

full production of 4000 tons fron the 3rd yenr onwards 
has been assumed. 

4.4.3 Hie study shows that if the  finished product 

is  sold at K 110.00 per ton  (as n. ninst the inport price 

of K 150 per ton),  then the project will show 

cash flow with   m- internal   rate of return of 11.7523.JS 

(Annexure 4 sin y be seen.)    The study further shows 
that by 33$ increase in the initial capital outlay- 
better financial results will accru«. 

* •%.' Cost of production. 

Assunin,: the entire amount to be raised 

as 1. ..n bearing  a rate of S% per annuo as interest, 
and   'e «recintion at 3% on nubcnfcxa smd works,  5% on 

buildings and 15# on Plant  and Machinery, the cost of 
production ex. factory for the two alternatives discussed nbo' 

works out as under»- 

(1)  100 acre plant. K.    95.5') per ^^noî* 
(Production 2000» ton«) ?*.00) 

(2) 200 acre plant K.    68 .00 per ton (U.L.I 
(production estimated 91.00 
• 4000 tons p«r anturi) 

(* When the plant roes into full production.) 

(Annexures 5 tvnà 6 nay be seen for details) 

p .t »o • 

v* 

_-_^i 
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Prices of imported snlti 

Conrse Snlt In 50 Kfi.ba^t        K   68.00/ton FOB 
( Aue t ml inn 
Port). 

Cookin    snlt in 50 K. .bn;s      K   75.00/ton    » 

Freight chnrr.es 
Sx .Port Austrnlin to K   90.00/ton 
Lne Irf»e(Pnpun N«w Guiñen) 

CI F Price 
Corree Snlt Bx.Lne Lne    68+90    * K 158 / ton. 

Cookin:  snlt        " 75 + 90   = K 165 / ton. 

(Sourcei File No.54-11-13 PTI.I pn'.e  166 
of  Business Development, Ministry  of 
Couoerce, Pnpun New Guiñen.) 

These prices nre substnntinlly hi. her thnu the estinntea 

Ex.Fnctory cost of production (porn 4.5) 

4.7 As  for nnrket for the i nere need production, it 

is  felt thnt in view of the incrensirr   trends in iuporte 

(ns «totea in  pnrn 7.3 of the first terni uni  report 

which shows the inports of snlt   totnlli'.i;   to 3783.69 tons 

durtn; 1975-76  ne n.-ninst only 2706.69  tons rturin:;  1970-71) 

the  estirjnted production nfter stwll internnl  cushion 

stock (say 500  tons) will find ensy anrlcet for internnl 

consumption in Pnpun Hew Guiñen. 

4.7.1 It is further stated thnt the foreign exchnn; « 
component of the Project is likely to be of the order of 

20 - 25* only. 

4.8 In view of the nbove,  the fallwinc course is 

SUA' «steal- 

To prepare complete encioe«rin;: of the Project by 
n firm which possess«« experience of Project Enfi nee ri tir of 
Soler Snlt plnnts.    Froa such a etudy, the possibilities of 
reducing cost of ini tin! investments nn«1 cost of production 
will be clearly brought out vis-a-vis the size nndenpneity 
of nn econonicnlly viable plnnt» 

p.t.o. 

- ^- 
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4.9 bince  the  Government propost  to undertake  this 

project  as n Commercial Enterprise wit!.' euphasis on  attrac- 

tive returns on investuent,   the picture ns enervi n¿- fror, 

the   fore: oin    para  raphe r.iny be  suvannrise1 as un'1er: - 

(1) The initial  capital  outlay of Mie Project 
2000 

for establishment -Jî n 100 acre  (2968 - 2500  ton production) 

will    increase by about 30?» over the estiuated amount of 
K.690,000. 

(2) The estinoted cost of production of salt is 

likely to be K 95 per   ton  ex.factory and therefore the 

proposto selling    prices assumed in the Cash Plow Sheet 

(K68 ani 75) would result in lose. 

(3) The Internal rate of return is not likely 

to exceed 6%, if the selli n;   price of salt is fixed ot 

K. 150.00 per ton which is the CIF price of inported salt. 

(4) If the capacity of the plant is doubled 

(200 acre* production 4000 tons)  the capital outlay will 

increase by 30£ of the estinoted Capital outlay of 100 

acre plant.(i.e. fron K.860,000 to K 1155,800).    The Pro- 

ject will yield an internal rate of return of 11.75J* 

by fixin;  the  selli n;   price  of salt at K 110.00 per 

ton as a ainsfc K.150 per ton of imported salt  (CIF). 

4.10 In view of the above, the Government!* requested 

to take a careful look at the economi es of the project and 

weir'h the same with the comparative advantages vi*. 

(i) the sellin : price of indigenous salt will be less than 

the imported price nod (ii) employment for sont nationals of 

Papua New Guinea will be available. 

p.t.o. 
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the 

4.11 In cnse¿Goverra:icnt decide to pursue the project, 

it is su:\-;esteci that itejs for unrtertoldn... complete nnd 

detniled engineering nnd economic feasibility of euch n 

study should be tnken in hnnd. 

>-i¿ The Government desired thnt        expert should 

prepnrt the spécifient! on s of the finit ted product* - 

crude solt,  cnttle licks,   cookinr an It and kitchen snlt - 

proposed to be mnnufnetured so  thnt the anne uny be 

supplied ns nn annexure to the Notice Invititi.:; Tenders for 

Project  En;-ineerin... 

4.13 The specifications of finished products, 

viz. tórrete of production  nnd Bjunlity of snlt required to be 
achieved nny be seen nt Annexure ?. 

s> 
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CHAPTBR V. 

PROJECT ENGINEERING,  CONSTRUCTION 
AlrD OPERATION. 

5.1 The next loficnl step after the preliminary 

feasibility  studies (technicnl  and economic)  is to carry 

out the complete engineering of the project, 

5*2 Project Engineering envisages the availability 
meteo rolo, i cal 

of necessary basic data, SW*aR9t**»x**)tâ, soils,  sea water, 
^eolo/ical,  hydrolo'ical  and a  /.ood contour nap» Generally, 

net eo rol or .4 col and sen water cinta for 3 to  5 years is token 

into consideration to arrive nt a correct i^ea of average 

prevnilin;   conditions. 

5*3 In  the present  study,  this    re-rec uisite is not 

fully wet with, as in spite of the best efforts an-1, intentions 

of the Government, meteorolo ical an'I Creel.: wnter data as 
in 

collected ore not  representative of avera. e  conditions for/the 

first instance, it is  for a li ni te", period  and then it  has 

not been found to   be correctly recorded. 

5t4 On  the other hand,  the  Government are anxious  to 
see that the  icpletientation of  the Project should not be 

delayed.    They have arranged for thelease of the lease of 

the lands and have allotted priority to this Project. 

5*5 Therefore, if the Government feel inclined 

to take up the .project ns  ;>er revised economic feasibility 
(pnroe 4#3   ;» action to  carry out the detailed engineering 

of tl* Project should be taken by ueinr the following data:- 

(1) Meteorological Datai    A« available for Jackson 
Air Port, Port Moresby,  (fivrinc; diecuseions in the National 

Wtother Service, the opinion wo« that ns the data collected 

p.t.o. 

v> 
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fron Leo Leo station nnd nut aunt i e Wen the r Recorder 

Is not reliable, it would be ndvianble  to nciopt  the 

meteoroloicnl data for Port Moresby ns clinntic conditions 

in Leo Len nppenr to be drier thnn  those in the Port 

Moresby.) 

(2) Water Densityi The record bein   very sennty 

nnd insufficient, the salinity of Creek water should be 

nseuned nt 2° jje. the rendin;  which wns measured on 3 

different days  nt different tines. 

(3) Soil  conditions.- As per conclusions of Geological 

Survey nnd Soils Research Centre,  Governnent of Pnpun Lew 

Guiñen» 

5»6 Plnnt Construction and operntion. 

It is recommended that  the work of the Project 

En.- inceriti:, be entrusted to nn experienced firn who hnve 

carried out detniled engineering of Snlt Works nnd hnve 

constructed nnd successfully operated Snlt Plnnts in 

respect of tnr.et of production,  aunlity and cost of 
production etc.  eitunted in arene hnvirr  eliantic nnd 

other conditions identical to those obtnitiin^: in Pnpun 
New Guinea.    In other words,  the  entire ¡project should be 

executed on n  complete turn key job bnsie to nn experienced 

firn. 

5.6.1 One such experienced finn is H/s.Doninion Snlt 

Co., Ltd., n Government of Newzenlnnd Undertaking which is 

o;>erntin.'; a Snlt Plnnt nt Lnke Grnssraere where clinntic 

conditions nr« reported to be iâenticnl with those 

In Len Let» nren of Pnpun Hew Guinea.    Therefore, nfter 

prior npprovnl of the Governnent,  n neetin,   wns held with 

on official of the Newssenlnnd Hi; h Corixuiseion in Port 
P.t.o. 

* 

i 

> 
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Moresby with  n view to enquire whether the ani* Company 

would be interested in tnldn ; ux> the Project ns n Turn Key 

Job.    So far,  no reply hne been received.    However, it would 

be in the interest of the Project to entrust  the execution 

of the Project to this fir« or another firn of repute and 

experience. 

5.6.2       M/s.Inperinl Chenicnl Industries, Australia and 
M/a.Technosel,    Milan, Itnly ore two other experienced 
firns who may be sent a copy of the Notice In vi tin.- Tenders. 

5.7 A« the activity, ns envisaged in this Project 

would be a new adventure in Papua Hew Guinea where skilled 
labour and »aperviaory itaff for plant  control etc. are 
not available,  for a successful  completion and achievenent 

of targets, the continuo ti on of Supervisory Contrai by the 

Construction  Contractor for about three yeare after the 
plant c;oes into production should be provided in the 

Contract.    Durln    this period,  the labourers off Papua New 

Guinea should   be trained. 

_*. 
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ANNBCURE 1 

Groas Freeh water Evaporation. 

Rainfall 

Net freah wnter Evaporation. 

Ratio between evaporation in 
cryetnlliain;- Panda anr1. 
evaporation in evaporatiti, 
ponfia. 

49*35 inches, 

11*61 inches. 

37.74 inches. 

0.7 

Su ppoee 
Voluoe of creek wnter nt 23 Be      - 1000 litres. 
Then ns per Standard Tables, 

Volune of Creek wnter nt 3.6° se -    562 litres. 

(As It enters the evaporntiit   ponds), 
Volune prior to enteric crystal- 62 Litres. 
liain- ponds (nt 25D Be) 

Vol um of wnter nt 30° jje 
(when it will lenve the cryetal- 
li sin: ponds) 

16 litres. 

The rntio between evaporation in evaporating 

pone1.» nnd crystallising ponds (0.7) is therefore equal to 

the  rntio between  the  reduction of volune  of wnter in the 

evaporation ponds i.e. (562 - 62) « 500. 

on* reduction in volume in the eryatallieinr ponda (62 . 16 
• 46) or 0,7   -      ¡00       -    500     -    >"% 16 i  1 

46 5T? 



/NI!SCURE - 2 

Dttnile of Plant nnrl Machinery« 
(Vide pnrn 3.1.2) 

4« require d. 

1 K 10,000.00 

¿s provided. 

1)    Troet or K 10,000.00 

2)    Trnilore 2 K 6,000.00 K 3,000.00 

3)   Dun;) Truck 1 K 10,000.00 — 

4)   wttrMnr; 
no chi ne. 1 K 9,000,00 — 

5)    Boc Stitchin; 
ranchine. 1 

6)   Purification 
Plant. 1 K 40,000.00 K 60,000.00 

7)    Cnttle lick 
Plnnt. 1 K 20,000,00 K 5,000.00 

8)    Iodiention 
Plnnt 1 K 20,000.00 — 

9)    Purine 2 K 20,000.00 T." 
1.V 16,000.00 

10) Vnn 1 F 7,000.00 -. 

11) Cor 1 K .   7,000,00 — 

12) Motor Bikee 2 K 1,000.00 K 600.00 

Total. X 150,000.00 
(U.S.I 200,000.00) 

•^.94600,00 (U.S.! 
126,000.( 00 

opprox.) 
Motet- I ten 9 hoe been included in the tetinntf 

of enrth worki (3.1.1) 

v* 
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AFNEXüRS -  5. 

Statement  of Investments nm!  Cost of Production of 
Snlt Plan! - Production  of 2000 ton/onnun.(Vide porn 4.5) 

1'    CnJitnl Outlay. 

1) Civil Construction  works K    540.000 
other thon pusp houses. 

2) Suil'in/s. K     110,000 

3) Hont & Mochinery 
other thon pun?« K    130,000 

4) Project Bn/ ineerin- 
nnd survey. K     60f000 

5) Vorkirr Copi to I. K      60,000 

Total Copitnl outlay K   920,000 

(U.S. $  .  128,0000.00) 
11 • Coet of production. 

Interest ot 9% 82,800 
Depreciation. 48,200 
Workin;   Copi toi 60,000 

Xotol. 191,000 
Production 2 »000 M.T. 
Cost of   yroluction. K, • 95.5 / Ton. 

(U. .S. I 128.00/ton) 

Cost of iaparttd snlt 
et>arse Bait frao U.K. % f5.00/tt>fl    *•!*• 
Cost of iraported «alt 
from Australia. K 150,00/^  fit.!** 

Col Ut Licks 

<ü.f.|    205.00/lon) 

K 4.5 t» 5 
tfch   ex.Lne 

(U.S.I 6.00 It» 6.70) 

—^ 
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ANNJ3XURE - 6 

Statement of Ioveatocnts nnd Coat of production of Cnlt 
Pinot - Production of 4000 ton/nnnum. 

(Vidt porn 4-5) 

Z. inytifatnf 

Enrthworks K 745,500 

Bui Id in;.a K 150,000 

Plnnt k Mnchinery K 200,000 

Project In;ineerin: K 60,000 

Workin/  Cnpitnl K 100,000 

Total. K       1255*500  ,*u.c. I 
170,0000.00) 

"• Coet of .Toductlan. 

Interest nt 9% 

Deprecintion. 

Vorkin;   Cn;iitnl. 

Coet of production 

Cott of imported 
con ri« snlt froa U.K. 

Coat of imported anlt 
fron Australia. 

Cnttle Licka 

K 106,445.00 

K 65,865.00 

K 100,000.00 

K 278,860.00 

K 22»ë§ 
K 68,00 / Ton (U.S. 1 91.00/ 

ton.) 

K 95.00/ton (U.S.I 127.00/ton) 
TÄ.Ine   * 

K        150.00$Ton  (U.S.$.   200/ton 
npprox.)  H 

K 4.5 to 5      (U.; .1   6 to 
each ex.Lne     5,7) 



ANNEXURE -7 

PROJECT ENGINEERIIC FOR A SOLAR SALT PLANT IF THE 
LEA LE/..  TIDAL FLATS 

PAPUA HEW GUINEA 
(Vide porn 4.13) 

SPECIFICATIONS. 
(ns nnnexure to Notice Invititi:, Tenders) 

Preparation of a complete engineering- project report for   the 
establishment  of n  ¿olnr Snlt  Plant  of the  nnnuol  capacity of 
3000 Metric tons of snlt in Aren    B of the Tidnl Flats 
at Len Len in Papua New Guinea,   nor responding to the 
followin,   specifications« 

Production» 

(i)        Crude snlt ne harvested  i    3000 tone 
'F to be processed further 

and  to producei 
(ii)      Kitchen salt 1500 tons 

(purified and iodised) 

(iii)    Cnttle licks 1000 tons (usin;   crude  snlt) 

ruality» 

(i)        Crude snlt 
cheaieal conposi ti on i 

Sodiuo Chloride 95.0* 
Soulble natter other 
thon NnCl 4.0* 
Insolubles Less than       1.0* 

Moisture content    4 to 6* 

(ii) Kitchen salt (iodised) 

Chemical Composition! 

Sodium Chloride 97.00* 
Soluble Salts 
(Cn8o4,MjSo4, 
M6-C12,  Ct»Cl2 2.50* 
KC1 etc.) 
Insoluble nntter 

Lese than 0.50> 
Iodine ae KI03 
(I Part of KI03 in 40.000 parts  of 
salt or as prescribed by the Health 
Dept• ) 

p.t.o. 

._•»» 



NOTBi  The snlt ahnll not  contnin ntiy eubstnnces in 
v     qunntities which   nre hnrnful t:>  the henlth of 

the con surer. 

Xx pH 7.0 to 7.5 
Alkalinity 
na Nn2C03 

Phyaicnl chnrncteristica» 

0**\% 

Colour White 
£hnp« Cryatrlline ,uni f ornf 

size nntl fin«, free 
fron r;rit 

Pnckin;:i 50 K;;.?olyth«ne H.D.bn/e. 

(ili) Cottle licka(plnin) 

Chenicnl composition»  anne ns crude ariLt at  (1) above* 

Physical chnrncteristica 

Colouri 
Shape 

Wei;ht 
Strength 

Po ekln Aì 

White 
Rectnnculnr or aounre 
blocke. 

20 to 22 Kfj.  ench piece. 
Hnrr1. mid at ron;; a o na ILOJL 
to  crunblemt praaaure TO« 
Polythene or pnper bn,^* ' °• 

J 






