
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


JAMA ¡ c;. 

¡-WM KKí-í--:..'- 

Ciin.M.'A M.'ll       •< ' 

fc¿ 

024-** 

•::•:.•: o;1.;:»....;..';•?; 

F!-:'.M!.'!:¡KI- 

ra¡M.ir.t; 

Si*i 

UNIDO r.xj- -1 

{c* r?o JAM--} 

\J    The vxewy ani  cjuruonr i ¿i/i-tasí 4   n, \i>,     ••.*:•'•'   '• 
ariii io rut   nocetBarily  reflect   the VI«WK  of thi   ..  -i>l ;' . »• 
dtiCtraorit   hat; been reproduced without foraal  i*ditii,t. 

i...t t, h- 

r lé.7?-M0G s^i 

a 





-  1  - 

C 0 U T K !J  ? i> 
Pa, 

INTRODUCTION 

I.      WORK  IX)NE 

1.    Solar Salt Production 

a.      The Great Morass 
fe.      The Great Salt Pond 
c.      The West  Harbour Pond? 

'i 
4 
4 

Feasibility Study for the Production of 
K^Vpon 'ie,- V  
Harbour Sit«- 

:>,•)!  p, !• Yf^r at _Wt;st 

Preliminaty Capital Co   i Priii    .(•• 
Production CoMs Kstim  U-t. 

3 7 

1° 

d.      The  YaHabs Salt i\-uùt. Aroa 21 

Feasibility St'/dy for lU-  íVooürtit.T. of 

Yatlahs Site 22 

Preliminary Capital ft! Khtij.iates 
Production Costs, FMin  ite« IM 

Conclusi or.« iind i'ropoicd Projet-ta R <••£.• rdjii¿ 
E?.^§r ?*li Produrtior, in .h,n- «:ra 

Conclu* ion« Ht-garding tb«- VMM H   ro<nn  .   u 

Project No, i 
Project H«. Ï 
Project He.   1 

C««teluaip«a .»"gardlnf A« Y all**» Ute 

peagaet ita« I 
«Pr*a]pe*w Fia«   9 

»IP»! NLlW!«?.£M4ai.JNl!,»Jt;» 
lítfll,ltJ*C8«!í» 

3s 

SH 

»« 



ii 

2.    Chemical Complex Basin! on Salt 40 

Diagram of Unilii of Complex 41 

Effect of Plant Capacity on Cost of Manufacture 
of Caustic Soda and Chlorine '•! Jamaica 42 

Preliminary Economic Study for llic Chlorine - 
Caustic  Plant 42 

Utilization of Co-Product Chlorine for the 
Production ofTitanium Metal from Titania Slag 45 

3«    Suj^uric Aciri and/or Ammonium Sulphate from 
Anhydrite or Gypsum 4(¡ 

Manufacture of SulphuricLjAcjkj_by_ Kent -ISO Procedió 

Economic Study for the Mt'.nvifacture of 
Sulphuiic Acid ^ithc\r_fj^o>n_^ihy"jrÏÏ£j^ 
Sulphur 47 

Capital Cost Estimates 47 
Production Costs Estimate* 50 

Conclusions Regarding Sulphuric Acid 54 

Manufacture of Ammonium Sulphate from 
Gypsum or Anhydrite 55 

*•    Manufacture of Bagasse Pulp and Nc\vsprinj_from 
*•£«»£ Sé 

5•    Manufacture cf Chemicals (Acetic and Citric AcidB) 
by Fermentation of Molasses 56 

*•    Recove rjT. J°j_^jì£-Iìjcjj,». *>nd / o~ M an ufa e tu r e of 
By-Prrducts fro n jCinuents and Unused Remains 
Pf Local Leather Tanning Industry 57 

*•    Other Task» Undertaken ,)t the Roquent of the JIDC 57 

Disposal of Process Waste of the Contemplated 
Yeast Plant at Spanish Town 57 

Manufacture of Cassava Products (Especially 
Starch) from Locally Grown Causava $9 

!T? 



- iii 

7. (cont'd) 
Manufac(ure 0f Lubricating Grease 59 

Manufacture of Thermo-Plattic Compounds 59 

II. VISITS TO SITES,   WORKS AND MANUFACTURERS 59 

III. SYMPOSIA.   MEEl | NGS A ND I NT ER VIEW S 60 

4 "•   '- ~.U~..f*;j. 





y } i>.A.v.     i< r !• *   ,   ¡ 

i' i.s ¡ i- !('   ; 

œiLNTKY :      Jv.M-WA O)  Mi   : '   ';      l ;. A. 

]'U().H-:C;T K<\ :       JAM O;I -!H
I
 ..;) 

LN'íl.^-'i,I?c.;.T.1HI;; 

Th«.' Jn.i ¡i;  ti jt 11' :•  i'í  ti.i s  ,» fc ¡,i(;;.i •. i     ;        .. ¡ <    ¡     ,.  . . j      , 
pertaining  ¡o invt i>t;;.ent  pr<>:.iotio.-.,   i.«-. ,   f.jr.i.'.'.•.;;<•;. o:' ; -    ; 
for expansion and fe    ir.v.   invt-t..mci.ts on the !•••-:'.  of :MI .• /. .     'í i. • 
dutic¡; al.'iO ii.clud' d tiie pro»'.üi..>n oí «• i.*_i¡.i• f iir;;.   'V.    i\--'.      ',   ; 
íyiiig linkage indut.t ; hü as v.vll ,.í> und» . \u'.: ••,.-. ¡ra • iVili! .   :,    '..,;.: 
other  relevant tatk.s as  r ctp.i i t-d  by lin   J.o.i :•. ii L    '••: ].-.. *-' -i   ! •» 
Corporation (JIIJC). 

Accordi!.gly,   ai, over »'.Il tursi"/ i,r '.h.    sita  '' •:. 
chemical indu tit r it •&  i.i Jamaica v.a¡. l"i¡;.t a arle,   a<ui  e «-• : i • - i i   '    '    ; '!- i 
project« were identified in the following f :>• ' t: :, : - 

- Production of solar  sa!t f r r •..,  :,, .•   v.a'.rr. 
- Electrolytic caustic sod;i   atri chlorine. 
- Manufacture of chlorinated eie ri v.it i v< r an:! p. lr.<. 

chemicals as part of a chlorine-caustic ein- ¡vu    i 
complex. 

- Manufacture of sulphuric  aci-.l «md/or ammr :.U.- 
sulphate from gypsum and   ur1-yd .-ite. 

- Manufacture of bagasse pulp and n..-\\ sp. iM  fn:¡,   La;;- 
- Manufacture of chemical t  (citr.c a.-.d at.». ; it   i.ciV. ) ¡y 

fermentation of nud trie- . 
- Recovery o¡ chenue.ih, and niatiuírrt.u-.   of i ,   ; 

from effluents and unused remain*  oí le,*.,.-.! '.*..:'.», r 
tanning industry. 

Surveys and fe-f s ibi lily Mudics for some of '.ho , 
potential projects have been completed to a sati.- factory ef'oc,, 
work on other projects is still proceeding. 

v e 
v. e Vi 

NOTE: "Thia  report has not been cleared with the U .ini Natio-"; 
Industrial Development Organization,   which tines not.   th   rci'oi»,   ne<. 
share the vievj «-.ioresccd." 

;r 
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JTi/lfi 1_HíHJfJVt:  _C]içniiijnl_JiT(luiitrif8  5lh July, J971 

At the request of JJDC,   the export undertook alno the 
following tasks: - 

- Reviewed    and studied Mu   quillón of the discharge 
or treatment of process wa;;to of a contemplated 
yeast plant to.be consti ¡.teJ near Spanish Town. 

- Started Hit investigation and frasihility study for the 
manufacture of cassava products,   especially starch 
(still not completed). 

- Started investigations regarding two other projects, 
namely,   the manufacture of Lubricating Greases and 
the manufacture of Thcrmopl.-v He Compounds with the 
purpose of giving recommendations to the Incentive 
Applications Committee of the .line for eonsidej alion 
under the Industrial Incentives  Law (still not completed). 

During the overall survey and the investigations carried 
out several visits to institutions, chemical works and other plants as 
well as to possible locations for salt works and site« for other project 
were made. p     J 

During this term of duty numerous meetings and interviews 
with manufacturers and relevant Government   authorities look place an ! 

four symposia on different subjects were attended. 

It seems now that the mission would be leading to a specific 
project for   he production of solar salt,   initially at the level of , 6i 000 

,   I     t°»*/year.  and possibly later to another larger production oroiect 
of about 148, 000 tons/year (or 116, 000 tons/year). P     J 

with re.ar« ,„ Î" t* n.le¿ntimc " Was PossibIe to reach useful conclusions 
with regard to a chlorine-caustic complex based on salt.      Units of this 
chemical complex with th,ir opitmum capacities have been cuggo3 c 1    s a 
project that could be implemented in Jamaica in one or more stages. 

...|nfc     •        • w   "tUdy WaS alS° carricd o«* on the possibility cf manufacturing 

new Kernt iVtf        " ^^ " ^^ ** "w <"«<»*« accordTng to th.       § 

IZuT   ?    Vr°Te Ìn WhÌCh lin,e iB Produ"d as * by-product instead 
ItJ," (Círrt)-      ThÍS 8tUdy reVealed ^ -Citions ïndeïwh eh íiÍ- 
process would be more economic than the conventional 6ulphur Un-ni^ 

fJ       „ li was not possible to complete investi cation s nf fh- ~n, id«««- «h»,«, p„..lblI1U01 in 1UM^ ^^V^liVL 

jg~* 
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.Î,ÎP*'.i!1£EfiîL!...Çi"'.lî2k":!!. '/îi'l'^^li '••• î>tt) .lu'».   T'Y! 

alignment duc lo cither lack of time   or UIUA;.• ilabi; it '_,   oí i u<<.) in; ( :'.... 

Detail«; of work done arc ou'.lin.: • <] ir, the following  ;t ct;<-: 
of this report. 

1. Solar Stlt Production 

Solar calt ib being produced in ,• oim   coiihtr;^ i¡. ti.e 
Caribbean and Central American region in v,h;c.!t v-ceín«. / (^aliiiuiv; 
do not vary much from those in Jam.uca.      it it; ; eUally bei.-.g p. od.K•• ¿ 
in tattern und western coat>ts of Cub.i•,   wti-tern liaiti ana ;.. /..¡guiiL,. 
It lias alen been produced in southern Jauiaicwi  loi -a ti«.,..;   Luí  ab.w.'U^a u 
due to the Binali  t; i ?. c of the opt- rat ioi ••:•.       On<-  stolli  faci! ly  .    ],-,. ;.. ..;,• •; 
on Pigeon Inland** in Portland  Bighl durii,f; tía- forti.•(   ai.d <•. ,.-.     <   o   ; 
are eliti in existence.      According to tourci •«. of the 3n:,(i'.uv.   •..{ ,\--: ,.- ;.- 
the Yallahs Ponds near Kingston were the rn.tin locution io.   • <-\: ¡    ,..l; 
production in Jamaica during the sixteenth and  eevcnleenlh eci.I .;..'• b. 

For Hit above reasons it is considered thai vt ith.r 
condition!, should be adeguate for sol:, r salt ¡,r v'uetion 5i¡ roc'l« -:i       ,' 
may be wostoni Jamaica especially on account  of the reJauvcly e!,   ,,;j c • • 
land as compared with the more expensive north.      Accordingly,   r<  ¡-   i '   : 
in  the previous Progress Reports,   a physica'  survey of possible 1. .,;;... 
was undertaken.    The following four locatici..-» were invcttig U ed: 

».      The Great Morass 

This ie a large swampy area about 7¿ rqurre ir.ik-F en the 
eoulh west coast of Jan, .ica near Rlack River i„ st. KJiajiu :h.      Deiéi's 
of this location were given in ti      Progresa Rep >rf o. ;.Uf,i|t:,   !v7 

This location was excluded fi ui. ú.ríbcr soh.r i.n!i ire   ü. 

ligations al prêtent owing to lack of evaporation data wM.-h would enat.e a 
meaningful evaluation. 

* Handbook of World Salt Resource*;. 

**      ThU Island hat been viiited   ard it is estimated that between .', 0K 
i, 000 ton* galt were produced itiinunîly. 

j^ , LL 
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Fiiwl_Rc£ort_:_Chcniicj}l ll>5Ì\>^Jr ir s        ¿thJuly, J971 

b-      'IhCSÌroat Salt Pond 

This is (he Great Salt Pomi arta in St. Catherine.    It has 
the advantage of being near to the industrial centres of Kingston and 
Spanish Town,   and could permit a production of IZO, 000-150, 000 tons 
salt per yi-ar.      Details of the area were given in the Progress Reporta 
of August  1 9V0 ¿'no* January 1971. 

However,   this location wag dropped from further investi- 
gations since it appeared from chemical analysis of the pond's brine,   as 
well as from the physical survey,   that fre¡;h  valer from lorni: springs 
have been mixing with the water of the pond to such an extent that it 
would be useless to use this site for a solar salt work,   especially that 
soil conditions in this location seem to be unfavourable. 

c-      The West Harbour Pondc 

This area has been described before in the Progress 
Reports of August 1970 and January 1971.      The location is large enough 
thus having the advantage of enabling large scale production of salt. 
Other advantages were summarized before as follows: 

- Weather conditions are relatively good. 
- West Harbour itself could be used as a concentrating 

area and the smaller Bog and Boggy Ponds could be 
used as crystallizing ponds. 

The main disadvantage of the location is that the cost of 
removal of mangroves covering the marsh land adjacent to the ponds 
would be too high to make the project economic and therefore investiga- 
tions were previously stopped at this stage. 

However,  now that more monthly weather data for a 
period of 11 years and daily data for another period of 4 years are 
available for Monymusk,   a new possibility lias been considered for this 
location.      This is based on utilizing West Harbour (with another extra area 
of the harbour outside the small islands near its opening to the sea),  the 
two small pondB (Eog and Boggy Ponds),   as well as a third small pond 
that can be created by connecting the Dolphin island with the mainland. 
West Harbou. would be separated by dikes into three concentrating ponds, 
whereas the other three small ponds would be used as crystallizerst. 
West Harbour is actually at present connected with Boggy Pond by m(..r.i 
oí a creek (;s mentioned in a previous Progress Report) not shown on 
the map. 

»fr—•» 
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i'i!îflBî!R?£*l_Çfi51î,L'i.iî.'Jn'ills,r^e,i 5U> Jt.Iv    r>71 

Feasibility   Study for Üw Produit.on of MS, OMO   -¡ ,. ,, 
.Sa]t/Î"ea7*ai'WfVri:.. . :

,<7J7 Arr^V"'" "'"      '~~ 

This polar  »all facility wuui-î possibly have, thi   1> •  ctt 
capital cost ninco West Harbour and the th.ee  oUu r ponds .:r<- . 
by Governili« nt,   and on accoun^ of the fart that . o l-.nd v.oull ! 
Utilized thus avoiding any exc-: give cost« for the  removal < .' ; 
A preliminary layout of such facility is t,h- , ., i;i ni;vlrc  1   (page f,' 

OV.'IlfCj 

••'b' 

Basis of the Stu«Jj£ 

The study is based on the following asi.ump« jo;.s    - 

- That the avail.ible rainfall and evaporation dat t Or 
Monynmibk uould be adequately reprei-cnf i:•.« < be 
»rea of West Harbour ai.d the three po:»ds. 

- That the total area of the facility is aj.^ro   5,., ui.. 
3, 000 acres of which 2, 600 acres are in the c^n-'m- 
irating ponds and 4 20 acres in the cryt talli/in •; pondi. 

- That West Harbour has an average depth of « j>: ;« < : 
with the depth between the islands ine'osin,' : ' "; mouth 
•veraging two feet and a depth of approximately four 
lett where internal dikes will be built, 

- That it is not practical to maintain a permanent salt 
floor,  and that harvesting would be completed off a 
mud floor within a period of one month.      This arsump- 
tion must be verified as soon as possible since not!nn¿ 
It known of the bearing strength or the topography of " 
crystallizing ponds. 

- That deep sea shipping facilities would be possible cither 
• through rental of the nearb>  ALCOA bauxite pier at 

Rocky Point at US$0. 50 per ton cf salt,  or through Ih, 
construction of a new alternative pior on the coral rec.s 
*Mt of Dolphin Island.     This location is ne-     the 
crystallizing ponds and depths of 42 feet art available • 
within «bout 100 yards according to Admiralty Charts. 
Th« first shipping alternative would imply lou   r canit': 
cost but higher productif cost,  whereas the second 
alternative would have the «, pposite effect. 
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ÍLn*LRfJ^r.ll   lÇ,.»<n,jcl1 J,,('l,f,,ri< " '<<!« July,   J 

AjialyH* of ihr A- ail,.b)<   Mo¡,yrir   .V  V», -.-, t ».. ,-  |!„i,, 

Close cxiiininaliii.i of the ¿tv.'. la V     i. .iif.-,J! ,,;,<!     , ,. 

data* pertaining to Monymwsk  indicate», thai  y< . i    r< ar'i salt p -    ' 

is l»i liiucally unfeasible.      Tin • v data,   jf'.r.    rt,    pv.^'.-st <>    <: 

be only possi! !e i<   product-   if, K,:,fi p» r  art.    y,  ,t   f-  i   a fix -(,.,: :' 

tion tsc.ison f. cut. N-..v'rr,iot-i   till the end of A,.• >!.       J i¡,   !,..du»*; 
Of Ihr area may be   higher,   but mite t!»e;.i      ..     ' ,   <,j,ly »v..;1, I '. 
a detailed analys.it. i« \v«rr,tiilct!, 

')'• 

Table 1 (page 8) and Table II (fj..   <*) • >.ow (I.,  it. 
rainfall and evaporation at New Moi-.ymas!. f ,.   1!   v,„rt r, f p(. ,. 
1* ha» benn possible to obtain miniali dat;; pertain.r.g to other t .•„:!-,v 

meteorological stations,   howevrr,   the- only axa.la, N   ev.ipo-.-at,      .',.!., 
for (his area coin«- fron. New Monymui»l.,   am! ;.t,èl,c;.t w.t!, 1. • ¡.f;   < 
that the gross evaporation fro.n Class A t, « tc.ruk j'ici) p.: .-  ¡.   .,',.,ut 
67 - 68 inch«-« per year.      Thu;  figure imp.'  V- cor i ec.tod lo d. -    : ¡Ì,, 
evaporation of various brine densities from lar^e r.olar pond*..      The 
factors commonly accepted are 0. 7 to convert frerh valer evápo, .-jta 
from Class A pans to larl:e re< ervoirs,   ard 0. <i ami 0. 8 to convert fi c.,L 
water reservoir daU to brine concentration* of J. 10 and 1,25 specific 
gravities respectively. 

Using these above factor«,  the yearly evaporation i ate«; 
were calculated as follows: 

- 'Iß*6 Evaporation (^chesAYcai ; 

Fresh water in Class A pans ¿g 
Fresh water in large ponds 48 
Brine In concentrating ponds (sp.gr. 1. 10)                        43 
Brine In crystallising ponds   (• p. gr. 1. 25)                        J8 

Since the average annual rainfall is 37" - 38",   it is obviou- 
that year-round salt production would not be feasible under thest  conditio,.: 

# ..      * T*b,e IU (pag* 10* 8hows thc »na'ysi« of .h • mo    hty rain- 
fall and evaporation data for West Harbour site after conversan to brine 
concentration, of »p. gr.   1. 10 and 1. 25 (in concentrating ponds and 
cry»t*Ui*ing ponds respectively) and on a cumulative basis. 

Sowce.:    Meteorological Division, Ministry of Communication & Works, 
and Research Department,  Sujai- Manufacturers Association.' 
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only be as follows: 

V<>lut>.e of luirvestable isalt/r.cr*-   ~    1 07 tons x 2000 
"~70 

-    3, 0S7 ft. 3/acrc. 

Dopt It cf ha rvest.ible salt in crystalli/.crs 

4%56(T 

Considering tlic above factors,   it must be concluded 
that operation of this sail  facility under thi:sc conditions will neither 
be economical nor technically feasible. 

or 
as a 

However,   if the evaporation rates  were more favourable, 
if the rainfall during    Way until the end of July  occurred primarily 
a few major shower».,   it may be possible to decant nearly 60% oí" 

this rainfall before mixing and dilution takes place.      If this were the 
case, the total accumulated net evaporation in the crystallizing pond» 
would be 15.7Í)" between November and end of July instead of 9. hi" 
between November and enti of April.     This v.ould greatly enhance the 
economics of tliis «aIt facility cince evaporation in the crystallixcr s 
would lake place during 5. S months from middle  Februaiy until end of 
July instead of 1. 5 months (in the case of 6-moni lit operation) from the 
middle of February until the end of March,   and the corresponding 
accumulated net evaporation of saturated b* ine would be 11.7" (during 
5. 5 month? ) instead of 3. 0" (during 1. 5 months). 
a 

Under these conditions, the quantity of salt that can be 
produced per acre of crystallizing area would be  calculated as follows : 

Total saturated brine- evaporation       «   11.7 iriches/ucre-o-craling year 

Volume of brine evaporated per arre ~   ÌÌ.7    x   43,560 
12 

«=   42,470 ft.   /operating ye*r. 

Quality of salt crystallised at 25% concentration 

2, Ó00 

»  413 tona/acre - operating year 
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A s Bunting 20% fur brine leakage oc curing lii.early in the 
crystalliv trs (i.e.,   10% lest produclior  tnr .IM«), 

.'.    Quantity of salt crystalli/.ed at ¿'J% ,ifu     leakage 

'   ilî   *„?£        *   371. 7 toiu./r.rybtiâlli/.inj; ac:-e. 
100 

Assuming cryi>tal!i?,erß account for  14% of t< tai ponds nr<;< in 
this case, 

.*.   Production rate of ealt    s     14   x   37). 7    =   52 tons/acre - opoi. ¡i; ¡ 
100 y«.íir. 

Thia is regarded as ar. economic rate. 

Allowing 5% losses for aalt harvesting, waihin^ anù Jo.--.iii.g 

.*.   Yield per crystallising acre 

•   371.7   x _95      =   353 tons salt/operating ytar. 
100 

Total annua I production of the facility   -   3f>3   x   420   -   148,260 

=   approximately 148, 000 ton s/year. 

it harvesting of aalt crystals ia carried out during the 
month of August, then the total operation period of this salt facility 
will last from November until about the cud of Auguet,  i. e.,  approxi- 
mately 10 months.     The time schedule fur thi«, operation is thuwn in 
Figure 4 (page 16). 

Daily Rainfall Data for 4 years (»966-1970) kindly 
provided by the West Indies Sugar Company ('.VISCO;,  supported the 
idea that rain (alls primarily ia a few heavy showers e\ ring the period 
from May until the end of July.     Accordingly an economic study has 
been made for the Weat Harbour site for this assumed condition. 
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ÍSS!S5f!*Í£j?$4:''jÜri'f.' )-ih.QQ®Jji}\íly?*r ,fíoia_r íLf,'t Facility al  Wr-f| I Tar!,  ur 

Eííiií!?*nar.y Capital Con! Katiinatcs 

Assuming that it will b<   possi! U  louse the ALCOA l'.auxil 
Pier for loading ihe «alt,  the following are th.- capital cost oMiir.üt«-«: 

ITEM cesi   (us$) 

I.      I*nd  - Zc,ro 

1.      Perimeter dike«   - 64, 000 

Approximately one mile of perimeter 
41k«» are required to enclose about 2, 600 acre? 
of concentrating pondu and about 420 acrit of 
crystallizing ponda.     These dikes arc loc«tU-d 
In water 2 feel deep,  and are 6 feet high and 
12 feet *ide at the top with a slope of 1 : 4. 
Material with aufficicnt impermeability is 
assumed to be locally available at a do live red 
coat of $1. 53/yd. 3 (i.e. ,   $2. 00/mcter*). 

1.      Perimeter dike protection   - 58, 000 

Locally available limestone rip rap 
is «teed with about one foot thickness needed 
for adequate protection.     The installed cost 
is estimated at $9. 00/yd. *. 

4.     Internal dikes   - 121,000 

Two internal dikes totalling 
I.SOO yards in length adequately divide the 
«Oftcentrating ponds to maintain a plug flow 
""*'«.     The»« dikes are 6 feet high,   12 feet 

at the top with a 1 : 4 slope.     The 
, seed cost is estimated to be $1. 53/yd. - 

(i.e.,  $2. 00/meter3). 

I.     Internal dike protection   - 72, 000 

4.     Access Reed  - 

An ace« s s reed is only required 
If the bevaite piar is us«d for loading salt. 

10,000 
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ITEM COST US $ 

7. Stockpile- pad    - 50,000 

A pad of approximately 15, 000 yd. 
in area is required al Ihr shipping location of 
ALCOA.      Delivered fill is estimated at $2. 00/yd. . 

8. Pumping Sfai ion   - 60,000 

Minor pumping will be required to 
transfer the brine to and from the crystallir.ers. 
Extra pumping equipment will be required to 
decant part of rainfall occurring as heavy 
showers during May,   June and July. 

9. Washing Plant    - 150,000 

This includes conveyors,   screens, 
water sprays and pumps. 

10. Harvesting Equipment   - 72, 000 

This includes one 500 ton/hour 
harvester estimated at $60, 000 and one automa- 
tic transmission tractor at $12,000. 

11. Four 50-ton trucks   - 740,000 

Sub - total 914, 000 

12. Contingencies (20%) IBS, 000 

Total capital cost estimates 1, 097. 000 . 

If,  however an alternative pier has to be   onstructcd, the 
following items will have to replace the corresponding ones in the previous 
estimates, or added : 

1.     Access Road   - 140,000 

A three mile road connecting the 
mainland.  Dolphin Island and the coral reefs 
will be required. 
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ÍTEM 

2.     Stockpile   Pad   - 

More fitting will be required at 
the new pier and stockpile. 

3.      Loading ind Pier Facilities   - 

COST (i'.'.j) 

120, COO 

400, 000 

Thus,  the extra costs will be 
760,000 - 70,000       « 

and the Capital Cott will 1>.» at follows 

690, 0Ü0 

Preliminary Capital Cost Eetimatos JUMn^Altcj;n^i\^Pi<:r 

Estimates using the Bauxite Pier 
Extra Co ut H  if Alternative Pier is used 

914, 000 
690, 000 

Sub-total     1,601,000 

Contingencies     (20%) 

Total capital cost estimates 

321,000 

It?25» °°o 

Annual Production Costs Estimale s 

(a)   Using Bauxite Pier { 

! 
ITEM 

Depreciation (IS years) 
Interest ( 8%) 
Maintenance ( 3%) 
Insurance       ( 0.5%) 
Labour    (60 workers) 
Supervision 
Fuel 
Electricity 
Loading Charges for Bauxite Pier 

COST (US$) 

73. 000 
•8, 000 
33, 000 
5. 000 

60, 000 
36, 000 
15, 000 
16, 000 

**, 000 

Total production costs estimates 391, 000 
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ITEM 

Production cost por ton sait 
lx>c.!l S;ï!CS    (I b, 000 tons at $6. 00) 
Export., {] 30, 000 ton« at $4. 00) 
Gross Annual Revenue 
Pre-Tax Profit 
Return on Investment (KOI) 

»     2 37l_000 
i,~Ö97, ooo" 

COST (US$) 

2.64 
1 OR, 000 
520, 000 
62B, 000 
237, 000 

21.6% 

{b)    Using A11 or native Her 

ITEM 

Total annual production costs 
(no loading charge») 

Production cost per ton  salt 
Pre-Tax Profit 
Return on Investment (ROI) 

COST (US$) 

47?, 000 
3.22 

151,000 
7.8%. 

Since a considérable portion.of the Investment is tied up 
in the four 50-ton trucio to be used only one month per year,  a leasing 
operation of the four trucks during the rest of the year would raise the 
profit and ROI.      These trucks,   however,  have to be included in the 
investment since the harvesting period is seasonal and is greatly 
dependent on the use of them in this location. 

Sirnilc-irly the economics of the facility in the second ease 
could be improved considerably if leasing of the pier is sought for other 
exports or imports. 

The economics of the facility could be still enhanced by 
increasing the crystallising area.     This would be possible by utilizing 
an extra area,  say 100 acres of the available low-cost marsh land 
between Bog and Boggy Ponds on the one hand and the coast   opposite 
the newly created third pond on the other hand.     Although the cost of 
removal of the mangroves in this area may be relatively high, yet its 
effect on the t-)lal capital cost of the facility -vould be small. 

If in the future, the removal of mangroves could be carried 
out economically, then more land areas could be utilised to increase 
considerably the annual capacity of the facility. 

Kcvever, before this projoct is implemented the prediletto» 
rate of salt mujt be verified by studying and having more detailed data 

ill 
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regarding the io I lowing: 

I.     Weather conditions pertaining to the i;i:c should be determined 
•t loa si for • short period,   vince ».hone of Monymuhh were ta! e 
as being repretentative.      By having *;.ecific data for the bite, 
the assumption that rainfall during Ma v- Jul y occurs a« a few 
heavy shower a would b*e ascertained.     Three meteorological 
Stations -ould be bet up at the following poin's to cerve the 
•bove purpose    - 

(i)    At the south coast of V.'ett Harbour; 

(ii)    East to Mitchell Town,  »R near its possible frorn 
Bog and Boggy Ponds (possibly at Bog Beach}; 

(iii)    On Dolphin Island or on the coast of Peal c Bay. 

2.     Leakage rates in the concentrating and crytlalli/ing pondu, 
since only assumed rates were considered for the present stuci). 

Î.     Topography and soil  conditions of the bottoms of West Harbour and 
the three crystallising ponds. 

4.     The Yallahs Salt Pond* Area 

This area has be «a described before in the Progress 
Reports pf August 1970 and January 1971.     In the previous survey, 
the large pond (about 900 aer> ») and the flat land adjacent to it (a^out 
200 acre«) wer« suggested as a possible sit«. 

Now that monthly ralala 11 and evaporation data f >r 
East Albion (near the Yallahs Posxls) have become available for 
appropriately 5 years (1H6-197IJ, the previous preliminary feasibi- 
lity atady for aalt production at this site vas reconsidered, especially 
with regard to the accessory «orraction for evaporation rates of brirc 
te coaceairetin« »ad crystallising sjoada twith sp. gravity about 1.10 
aad 1.2S respectively). 
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~T o » B Sa i t 7Vc ara t V a i 1 ni >w_ Site 

Two cases were studied for the Yallahe site baucd on 
similar lines to thore considered for the West Harbour site and 
described before in this report.     A preliminary layout for the proposed 
facility is shown in Figure 5 (page 23). 

Basis of the Study 

The study is bar.cd on the assumptions that   - 

(a) The available rainfall and evaporation data for "Eas>t Albion" 
would be «idcquately representing the Yallahs Ponde site. 

(b) The total area of the facility would be either: 

Case 1(16, 000 tons/year) 

Approximately 354 acres of which 300 acres for concen- 
trating and about 54 acres for crystallizing;   or 

Case 2 (21. 000 tons/year) 

Approximately 472 acres of which 400 acres for concen- 
trating and 72 acres for crystallizing. 

(c) The large Yallahs Pond would be divided by an internal dike 
Into a large area to be utilised as a Pre-Concentralor (about 
600 acres) and a smaller area to be utilised in both cases as a 
Concentrator (about 300 acres). 

(d) If Case 2 is implemented, an area of about 100 acres of the 
flat land adjacent to the pond would be added to the facility to 
be used as a Eecond Concentrator thus bringing the concentrating 
area to a total of 400 acres, whereaB the crystallizing area 
would be increased by 18 acres of the same flat land thus bringing 
the total to 72 acres. 

(0)   The large Yallahs Pond has a depth of about 2 feet n«»r the 
periphery,   11 feet in the centre,  an average depth of about 
6 feet and a depth of 4 feet only where the Internal dike would 
be built. 
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If)   H will m»< »><   |>t »ritrai »« maintain • pern an. n«   »all fltx^r,   aa*t 

Itivi»  I»        « • i     fc V' > ubi    b*   rt-iin pi #»*>»! »ft a mwrf ftfw«r wiltiin « |»»fI«*' 

t*f  ,'_    «».V,.       t'n   u» mu H., ni» »I     i« an«  f* r   h . r veelMtg la  ajt* 

aU <• (>ia. ;   ... I,   tu (i,i I» «lit«   If» Ibe  i « !»i i.'   If  •#<  .'»Il «ft*4*|t|lea •! 

•ah J.II-.'I.   .«I.       I» »»MI 1*1 tHtrefoi'   I*«   |»ii ,*r»ll*   ff»win batn 

«>coi   *,<!(    «i>«' • <>< i*t «•{•«» t» I« ttr   >v   tl»«   »•!<   frtitit Ihr ae«la l»y 

n*ii»l lib >u   ii'.it.¿'  |M< I » «n«l t.K»iv. I      •!     n».l   ,.«»*»• 1 tati»,   a* y 

ab<  Ml    «>• .   "-'   I •   r   «, »>al« 

(g)    Aire,   it  » ili   Hin   IM   f.r 1« (H M '  |O fu ,  ,1   I«   IH»   »   »    htiiy nf »alt 

•I Ih.    »IN   v|i,ff ti,,     ç»»nbl  he efíer»«»>    at Ih*    Ne»   , ,»b   I«»»«  *,»|» 

ir fi*« »>,   l*> r   ,.•   *"um   <! »»ti**  e« *>\ «      U^$<\ * §/ tr>n aatt,       |*. 

la »lo IIIìIIIIM •! l'i.i  !«>*>»» »Iti.   li. lrt*.Ung a »»il %= a*Hi«§ i»f »alt 

WOVlM   t»r   «hi nit    •»%, 

(II)   Ali tli»  aalt ¡    <lu<-««l \ «>ul*J a># f   *"i. rH l»»r»l'v  »-**«* Jamal*« 

la in»M>rluij'     1   pr* •< n«   abtut   !(•, (»O    U    »f^t^r   «t    l$i, %9/|.»a t.1,1 

Ahou»   l$?. OO/ton    rt   »H<h«t for ni't.. -ìii^,   the» eft»?* ti«   la«.', d 

prie«- is J$10. SO/tun (IJSil 2. 40/tr>i.).      Il ie III. tefore • *»t»«<>4> 

Hut Ih«   Im«) aeltutf pnre,  tarli*«! t f the w« ahìi.g t.il» »but* M 

be r»*Bni»«4l t^   l»t* « t  III* r> thi»  lumie «I price. 

Anal) al» »I th«  Av*»Ut.l«   la»! Albào^ W»««lt,»f»   IM« 

InsaniIrntlion e»i Ib»- aviatabt«* raìi.i. Il «A»!  evaj ¿ration data 

pertaining lo K.*a» Allo.n (nt»ar Vallati» l'ai <<• >,  inaio*!.   tUat • yea> - 

round aalt production ih technically taaf«*tible,      la ai«   IV (paga ìh\ m mi 

Tabi« V (patir fà) ah«»« the monthly ral* IAII «nd evaporation In larbea 

at East Albion for approitimataly S yvart respeettveiy, 

Th»' »velali annual rainfall t* »Unit 40. **"#  wb< rea» 

average gros» evaporation fratn Class A Meteorological pint la aaovt 

•6.66   p«r year.     Thi» lattar figura wat tarn r'r « t« otitaln «vaporaliar« 

rati s fr«n ii eah wata    rrtarvoirs anal hrint • aavinf ap. gravity I, 10 

(in cr> iccntralri ») ami |. 25 (la cryalalhaar. J,      Caletti* tl«Mta art at fallow, 

rreah Water Ctatt A »aat f4, 44 
rreah Wate* targ« reaarvoirt it, «H 
Urine in Ct»>cvii>t!ati*t Panrit (ta. fr.   I, If) f 4. <|«i 
Brine la Cryati lifting ferula (ap.gr.   1. II) gf, M 

•   Sour««:   Meteorological DI vi a i on.  Minia* r y af CommunieailfNit i WariU 



- /• 

i 
i 
I 

í 

I 

Ï 

I        ,        , 
*»       # -* «I 

* « • 

Î   I    1 î i 

Km        ~~ -t 
•       * • 

i *  $   ; 

»» *  » 
¿    4     « 

S    S 

? # S £ 
• •• * d 

I • f £ 
—' *» «* »»' 

satis 
4      ^       «I      ~      <í 

B    «     t    S    S 
•     -¡     •*     ^ 

a  a   s  *  5 
dé     -    -'    o 

» • •* 

SUSSI 
d   d   é   •   • 

s s s t « 
-i rf 4 4 -i 

I * 8 • 2 
* -i 4 # * 

•   SS     S    ï    S 

-*"f 
1 
«M 

.   • >*> 

• >* 

• * 

i 
PI    « 

3 

ai 

a 

4 
1) 

* 
1 

o "Ä 

•   « 

!¡ 

il 
i 



2é 

lì 
< 

i 

I 
I 
I 
S 

e 
2 

a 
s 
i 
I 
w 

f! 

¿ 

< 

3 

í 
4 

i 
À 

«ft 

i 

s 
•i 

o 

o 
IM 

o 

o 

o o 

« 

o 

o 
Al 

I» 
IM 

o 

«n 

¿ 

o 
I*» 

*« 
«« 

o o 
r» 
«n 

« 

« 

«   l« 

t 

OB 

«r¡ 

i/« 

o S 

IO 

ari 

* 
IN» 
«ft 
(M* 

rft 

» 
O 
«ft 

TT 

•» <• 

• 
IO 

«A 

Î 

8 

£ 

• # 

«ft 

r 
» 

o o 

s 

it 
o 

* 

« 
in 

•A 
•A 

* 

• «ft 

I* 

* 

* 
»• 
« 

«ft 
«ft 

r 
* «n 

Ml 

« 

l 

1 
i 

•a 
3 

t 
1 

•o 

u 
i 
i 
8 

« 

«1 
i 
» 

s-1 

sil 

fi 
il 

IK i SI 
Et 

r\ ti 



- ?7 - 

ri^iB£E?JlLÇh?!rAr.aJ.,,i'Lu.s,.ri'>.^ ..    _     t',,' •,,:,y? ' *7ä 

Saner the average annual rainf.ill is ,il>>ut A'>. '*>•'.' 
it it obvious that tnly about 8.2" of net evaro: .;':'. i. ¡ei  y^ ¿r     o il ! 
be available in the cryctallizers which wou!«i  i < ndc r  ye;ir   n> .n<? 
• all production unfeasible. 

Table VI (jJHJ<t   ?8) show» tin   a.i'iysis of tl.w   nn<•,! '. ', 
raitifill and evaporation data for Yalldhs  l'<..;,'!- S;t*   ¿f(' r c «ever- 
to brine of »p. gr.   1. 1 0 and 1, 25,   and on a i \ '.nil a! ;\ <   Lie;«,      C" !•. 
examination oi the monthly data ihown in tin« Y.tbl« ,   hi/'^vvi »•,   r< v 
that evaporation conditions in the crystalh/< r:   are po .;!i -, •   ?!;.: '.   -f 
t months of the year.      Resulta art- kuiiunari/ .-d in graphic] ''"•' 
in Figure 6 (page 29). 

Examination of the «lata in Figure f> hubral      «lia!  tí.« 
evaporation ecason start!  in December (or may IK   l.y (!r mMdli-  ,,' 
November) und ends in May,   i.e.,   tin- entire .«;. It pr >d -cl.(»a eve ; 
muit be accomplished within a 6  •  ó. *> month pt : i et!.      Tin   tvn« 
schedule for this operation i* ehown in Figure 7 (p ige   .Oí. 

Frealì brine mu ht be added t<> tin   aystrir eni h y««ii.   TV' 
only l. 5 month« for evaporation in the cune: entra tor,  thei   ?n<th- :   '.'.. ' 
months for evaporation in the crystalli/rr.      Dur io;; the :'jif.i pei,    î,   t' 
accumulated net evaporation in the concentrator (h.eving ; lieady 1 <. a 
OÍ 7 or more % w/w cûiu enlralion) would be about  5" (*ft< r the rnc« . ; .. • 
conversion to evaporation rates of brine of the cur respond...t   t¡.<•<-if; e 
gravity) from the beginning of December until the middle of I'fLru.'ry. 
During the second period,  the accumulated net evaporation cf R.I: :r<•*   *' 
brine in the crystalli/.er would be about 9- I" from middle of Kcl v .-»ry 
until end of April.      Although this short period v. au.se h »o;   e ¡(fi • ¡r ; i un 
íor the operation,  yet because this facility would be utilizing brine 
originally with much higher salt concentration than nver.l(i   tea-v.. f,  -, 
the project would siili be feasible. 

Calculation of the Production Rate and Ylel. 1 o'_ Sa I • 

The following calculations show the quantity of s.-lt that 
•    CM to produced per acre of Ci ystallixing pond in Case 1 unci r J.c abov 

. condition«   • 

T«t»l saturated brine evaporation 
• §, 1 "/operating year {©-6. 5 months) 

Votum« of brin« evaporatad par crystallizing acre 

• Id. " 4SS*§ *  *3« °00 ft- * 
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'•'i.'î?' Jli'i?°rl: ÇhemicaJ Imi intrica      J»HLJU!I''.1ì
9
JL 

FIG Uli*'.   6 

Cumulativi- Nit hlvajioration for Y «'labs Sit«: 

Dec reu, ASO JON AUG. OCT       p:r 

.'*%• 
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FilMl !__ Report: jCJiefnj^al J.»iÍU£.,_rÍl*l* £li.'_J.ìli>x J'JJJ 

Quantity of »«tit crystallized at 25% 
«  (%of caltKDonsity of brine )(v'«.1u:no of brine) 

=   <0. 2&)¿~(6¿- ^)(1. 25 Q (3.Ì.00.J) 
(200~0) 

»   321 tonWcryatallizing acro-oj-c rating year. 

Since the cryetalli/.ing pond is Approximate ly 
54    x    100   -   15% of the entire ny!.tcm, 

354 

.'.   Production rate of «alt    - 321 x 10"cr   48 tonr./acre of the entire 
facility 

(This is regarded ac an economic ro'c). 

.'.   Quantity of salt crystallized in all the system 
«   48   x    354 =   17,000 tons/year. 

Allowing for 5% losses during harvcHling,   loading and warhing of 
•alt, 

.'.   Annual yield of the facility in Cate- 1 
n   17,000 x 95      =   16, 150 

100 
• approximately 16, 000 tons/year. 

,'.   Annual yield of the facility in Case 2 

• 16,000  x ^4    *   21,300 
3 

*   approximately 21, 000 tons/year. 

It is assumed that harvesting of nalt would be carried 
•Ut during 2-3 weeks in May,  thus ending the ope ratio., before the 
heavier rainy season starts. 

The volume of brine entering the concentrât ng pond 
would be about 244, 000 m'/year in Case 1 und about 325, 00C n3/year 
In Case 2,     This volume would be withdrawn yearly- from the concentrated 
brine available in the Pre-concentrator ani v-hich has a volume of 
about   4,000, 000 m  .     It appears therefore Uiat il will be possible to 
maintain the concentration of the brine in the Tre-concentrator at ite 
high level during the yeara of operation. 

t: 
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Final RepoH: Chcmira!Jndustrica Ç«h.ÍVÍA»*?!1- 

No alternative study has been made based on partial 
décantation oí rain during June and July,   a» Ir Ve«» Harbour,   since 
the East Albion Meteorological Station wa« on!/ >ct up in September 
1966 and the av.iilabh daily rainfall data (ov.-r P  relatively »hort 
period) would not suggest with enough confidri.ee any meaningful 
conclusion whether 01  not the rain during Ji.i- ¿'.id July fall« AB a 
few heavy showers. 

li such its t'ui' cane then the annua! production of aalt 
could be considerably increased and the economica of the facility would 

be greatly enhanced. 

Preliminary Capjta 1 Cost Katimatcs for Ya Ila ha_ Facility 

Asauming that waahing of aalt will b* carried out at 
Spanish Town calt refinery,   and that harvesting will be by means  of 
hand labour,  the following are the capital coat estimatca    - 

ITEM COST jUSj) 

Ca a «J Ça if 1__ 

1.      l*nd - (at $360/acre) 20.000 62.000 
54 «crea of the flat land adjacent 
to the pond in Case 1 and 72 in 
Case 2. 

I.     Perimeter dike«   - 7.00« *• *°° 
Approximately 200 yds of perimeter 
dikes are required to enclose about 
900 acres in the large Yallaha Pond. 
Tfctfse dikes are located in water ? feet 
dscp and are 6 feet high,   12 feet a    'he 
to» with a alope 1:4.     Materia' with 
aufficicnt impermeability ia avsoned 
te be locally availaldc at a delivered 
coat of $1. 53/yd.5 ($2. 00/niete H 

I.     P«rfcm«ter dike» Protection   - t, 000 I, &©0 
Locally available lime-»tone r'.p rap 
would be used with about on«! loot 
thickness to give adequate protection. 
Tke Installed cost is estimated at 
H.oe/yd.*. 



- 33 - 

Xt'îîLBfRî.i; -Ç^îîû^ë. !Llná¥_"! •:.*£•      Mh_July'_Jf),lL 

ITKM COST (US$) 

4. Internal dike   - 4 3,000 43,000 
One internal dike about 1200 yi.t?.   in 
length will divide the Urge Yallaiu, 
Pond into » Pre-concentralo-   (ah >xit 
400 aerei in area) and a conciali ator 
(about 300 »te res).      The «lîk. •- has an 
average height of 6 fe<-t,   \¿ feet 
Wide at the top with  1:4 tlope.    The 
Implaced cunt is estimated to be- 
ll. 53/yd.. 

5. Internal dike protection   - 40,000 40,000 

4.     Second Concentrating Pond   - _. 30, 000 
To construct,   in cane ? only,  a 
second concentrator with its perimt!- 
ter edges at an average co ft of 
approximately $t00 per acre. 

7.     Crystallizing Ponds    - 24, 000 32, 000 
To build perimeter  edges ami level 
floor of crystallising pond (about 
54 acres In Case 1 and 72 acres 
In Case 2) at an average cost of 

,     approximately $450 per acre. 

t.     Fomping Statte*   . J0t 000 40,000 

fcsb-Total 171,000        261,000 

t.     Continfoncics (20%) 34,000 5 2,000 

fatali Capita! Cost Eat únate a 205. 000        313, 000 

Tnla to equivalent to J% 171, 000       261, 0, " 

i 
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Fi naI R ep_o r 1_: J^h£îlÙLaA ll'li» I *-'-* -*-**-  
5th July« 1971 

Annual Productjo»S2*ì*J**}2ì££±- 

ITEM 

Depreciation 
Interest 
Maintenance 
Insurance 
Labour 
Supervie ion 
Electricity 
Water 
Harvesting 
Washing charge» 

(15 year») 
(8%) 
(3%) 
(0. 5%) 
(?.0 workers) 

(at 1.50/ton) 
(at 0. 5/ton) 

COST (US|) 

Case 1 Case I 

14, 000 21, 000 

16, 000 2r., C.'>0 

6,000 9, o-v-i. 

1,000 ?, 000 

20, 000 20, uno 
10,000 1 0, 000 

6,000 8, 000 

1,000 1, 000 

24, 000 32, 000 

g, 000 11,000 

it ' • 

Total Production Costs 106,000 119.000 

Production Coat per Ton Salt 

(This is equivalent to J$5. 53 and 
J$5. 5 2 respectively). 

6.63 6.62 

Gross Annual Revenue (at $9. 00/ton a« 
compared with $1 2. 60/ton for 
the present landed price) 

Pre-Tax Profit 
Return on Investment (ROÍ) 

144,000        119,000 

3«, 000 
18. 5% 

SO, 000 
16%    . 

Although the production cost p*r ton Is almost •*•• »*m« 
in both cases,  yet the ROI in Case 2 is lower on account oí the relatively 
hich cost of the land that has to be added to the system in this CAM. 

However, the two Cases would   be economically feasible under th« 

above conditions. 



tt 

Final R?J?rlLÇh«*!"*f„*' Jt.**«''*»5r.»«i* Sth .July.   l'»7i 

Solar S nit  J'rr»du< »ton    H   ln¡  , -i.j» 

At a result of the phys.Ua! *   tv •-,•»   *r.'¡ fé**ibi Ht y 
Studie* under Uk en,   the foil >v, ing conr In .ion«   v.-«-re   !r..wn r<k,r s 
solar  salt pro<!uc iii.n In  J» :nuic»,   e*p«AÍ.»lly   *it>i  rcp<(t to ti.« 
Wrst l!arbou>   and Ih«» Yatiahs Sit«-«. 

A        -   ((jfuluKÍMi»  Regarding the We».t liai I . - . .j r 

Two possible project» wmulù be  fi .»¡>'Ue VIA;, I  tf     <•;... 
iiiumH before and on th<* basis of 60^ doc ^ntat-on <.f r^infull i!-.i . / :: 
May-July being possible.      These project» art 

Project No.   1 

Production of 148,000 ton» salt/yt-ar using tin: Al.COA 
Bauxite l'ier.      Such a project wc*ild he con» idernbly I-C<H.<¡     - 
(ROI * 21 -¿2%).      If the four 50-ton trucks »rr leased as rm ,,':»m 
In the feasibility study,   the economi« » *ou!<! hi   enhanc*«' an ì ine 
ROI could be increased to about 2*»%. 

Thus assuming that a hase of the 4 trucks wcuW Im- 
possible for a 10-rnonth period at $1, 000/truck-moMli, 

.«.   Total lease    •   $40, 000/4 trucks -operating year. 

la this case. 

Cross Annual Revenue   •  ell, 000 4 40, 000 
Pre-Tax Profit •  **•, 000 - J9l.00*> 

.*.   Return on Investment *  277, 000    K    I 00 
Í.097, 0ÜJ 

US $ 
• 461,000 
=   277,000 

* 15*. 

Project No.   2 

Production of th* same quantity of salt as in the first 
project but using an alternative constructed pier.     Such a projet? 
would be marginally economic if the 4 trucks and the Pier facilitici 
were not teased (ROI » 7 - •%). 

However, If the 4 trucks,  or the trucks and the pier were 
leased, the Hroit Annual Revenu« and th* ROÍ could be increased to 
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Fi na 1 Re Eortî_aiçii>lv;îU 1^**1ie ? — _** JiÜXt Jill 

»bout 10*/, and 13% respectively. 

ThuB.   assuming «hat the 4 irurks were leased at about 
$40,000/10 ...onths (operating  year) ..id U.V. the pier facilitici* 
wert based at «bout $60, 000 per  10 monili» (operating ye.»r ), 

•     Gri ^» Annu.tl Revenue in case of leasing 
¡he 4t.uck,  only =   628,000    *    40, 0^0 •••   668,000 

Pre-T.xProfitinthi.ee    -   668, 000 - 477. 000 --    191,000 

,'.    Return on Investment    -•   191.000   *   100 =    9.9% 
¡,925,000 

» approximately 10%. 

Croas Annual Revenue in case of leasing the 
4 trucks and the Pier «  628,000   +   100,000 =   728,000 

Pre-Tax Profit in this case    =   728, 000 - 477, 000 *   251, 000 

.*.    Return on Investment    =   251, 000   x   [00 =      13%. 
1,925,000 

On the other hand if 60% décantation of the rainfall 
during May - July inclusive),  would not be possible,   but only about 
40% possible,   then one project only would be feasible in this case. 
The production capacity of the facility would thus be about 116,000 
tons »alt per year because the cumulative net evaporation would be 
•mailer than the case of Projects 1 and 2.     This  3rd Project is: 

Projett No. _3 

Production of 116, 000 tons salí/ye.tr using the ALCOA 

Bauxite Pier. 

Calculation of the Annual Production would be aa follow a: 

Cumulativo net evaporation in the cryatalliz-er between middle of 
February and end of July (40% décantation) *   9. 2 inches, 

.*.   Quantity oí salt crystallized at 25% concentrât, n (after leakage) 
«    292 tons / crystallizing acre-operîtin^ yc:ar. 
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í'í.n*L ?f E?JL
:
„ Çllcn5'5n' If"!1101 r ie *. 5th J'ily,  1971 

Production Hilo of Salt (assumine crystfilli/.ers account for J4% 
of the entire facility) 

e   292   x    14 ~   40. 9 tor.r /n: re -operating yc.u\ 

.".   Tot«! Aniu.il Production = 292 x 420 (cryM.illi/ing arrcb) 
- 116,340 

*   approximately 116, 000 ton«/atm -operating year. 

.'.   Return on lnventmení in calculated nr fallow« (in OIK- tli«- 
4 trucks arc not leasefl): 

US$ 
Annual Production CostB ($16, 000 less than 

Project No. 1                               - 37«;, 000 
Production Co«it per ton Salt : 3, ?3 
Local Sale»                       ( 1 8, 000 tor! @ $6. 0C-/ton}     - 10?, 000 
Exports                              (98, 000 tons @ $4. 00/lor.)     - 29?,'000 
Gros» Annual Revenue = 50M  (¡00 
Pre.Tax Trofit B i?r,|000 

Return on Investment  « 125, 000   >• J 00                         = 1 ]. 4$ 
l, 097, 000 ~ 

c approximately 11"/,. 

The project in this case would be economic. 

If the four 50-ton trucks were lea&cd as in the case of 
Project No.   1, then, 

US$ 
Gros« Annual Revenue e   540 000 
Pre-Tax Profit *   540,000-375,000 -   165^000 
Return on Investment (in case of leasing the 4 

trucks) E 165,000   x   100 *     B. 04% 
1, 097, 000 

B approximately    15%. 
(Which is considered economically good). 

A fourth project fot the production of 116, 000 tons salt/year 
would not be feasible if an alternativ« pier .ore usee in case of 40* 
décantation of the rainfall between May and Juìy (inclusive). 

The Jteturn on Investment ir *his case = 2%, which is 
calculated as follows: 

 *Z1 
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Filial Report: Chemical Indi-Mties     _.   .      _.•* ;Mï»   lfTI 

UÜ t 
Grò*» Annual Kevrnw (4f% dcotntatiuii) »   It», ff.n 

Anim.it I'II«; u""m ("cute (I«"»« *h,,n ,,u' c,,,i** 
of 60S ci   «art .ion l»y |l6, 0«0 limi'  »'«por! i« 
91, 000 to-iH i- .H U-ad oí lì«, ©CIO toni.) «   «61,000 

,'.   Pre -'I i>x  ì i-ofit 
Return un Irvt utirient   - W,. 000 * l V9 

l.í>5, 000 
{This i* too umail). 

it, eoe 

If it it assumed that leasing of «-i-ation» *rre |»o« MU* 

for the 4 trucks at $40, O00,   *n<; íur the pie«  at $60, <MW pi r »p#i««ifm 

year oí 10 moi.tli   ,   tlu-n, 

Groa* Annual Rtvciuif (in  caie the- truck » nnd 
,i*rarele.»<d) '   t©0, 0*0 
Pre-Tax Profit = 600,000 - 461.000 I ^. ©00 

Return on Inviitncnt   • 1 >•;, 000 '% 
1,92*. 000 

which would Btill be mra^iual and ritky co;<*W« ring the relative-« y lar«« 
investment used in this CAMì.      Therefore r. uh « pr<.jrtt If  not rrc«n. 
mended vuihi s a larger facility could b*   r»t.»blieh«d in tlir tain'-r using 

the mar ah land adjacent to »he pondu. 

Cone lu »ion» Regarding theJWIaho Sit* 

Two possible project! would be fea a i hie wider Hi« 

condition« assumed before.     Thai« projects are: 

Project No.   1 

Production qf It, 000 tons i   H//c.«r using about 14 »cut 
of the flat land adjacent to the ponds (t«   be used as a ery#4alti*t>r / 
and about ÏO0 -c. *-- oí the large Yaltah* Po«td <t© •* »••< ** * 
concentrator).      The ROJ of this project wfuld U »'jout 11%. 

Project No.   ? 

Production of 21, 000 tona sah/year welng abo«* 74 ««tec 
of the flat loud adjuren* to the. ponds (la be used as a cryetallirer. 
100 acres of tnU flat land to be used as a second concentrator, ero 
about Ï00 acrea of the large Yallaha Pond (to feo uacd «a • ftrt* 
concentrator).      Tht HOI in this rase would be about lt%. 
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Ktlttl Ni-yort:  Ctiemi«-;-1 hrtkiMi rtr» %\U  .hilf,   Y> H 

Fitto>r t*f thr- t*n |»: «*5»• «• ( i»  j*   r*-< on 'iu,ii'*<i,   M¡¡   <• t *• « 

lirai H«» an a«l\ au'..-v«   "f h*»'ing * Ï>*!•*••«*  HrM.   v.       !•••*:• tto-  KI  >•..; 

ha» taje advart.*j¿o oí giving •* High« r proftu   «i "» 

JltiiMt. ••« riij* ! »«us for hnjil«!    • uniij; '»»'HI 

S*H   l'ri»j««tt   if> .l«niji'''i 

Til«'  foil'   ".trig   r«»f t^i.im tui.it i-  i  -   ,« -,    -,r •.••}. i io>   f> ,t !. 

•mplrm« nting  »rt^t   »alt piojttt» in  Tannic« 

I. Tf* CK|K -djtt   Ihr  atrps to ri< p>tt<   a  1'M ' * > ' • ••'.      c>. 1* 

l'rodajrtton K\p<"t (itrcfird;!^ to th< t. ¡,..- <J n ' ',-if te1.:,' 

alfeaaty lotie <VIV.Tirt cui «i.d ai< » pî H 1 , \'*-ì " •.) ,'• p: . !• 

inai y fr«ML, M y    Uli*  ior  Valliti     au! V  «,-nt  »!,. ,r ,*-. > 1 -      I 

Wan rotti} lrt#-d,   alao,   b<»ri> jgc  th»» M ; m-1 r y  nf P i1   •'   i ...!:•: 

Devt-It>p*i >• ut h*!* no o'j« i ti<>i.« to III.    i.M   i.'   '• 

• olar »alt prud» «ti^n. 

I.î«    ' •'     i ,i ) i    . :•»•-, 

I. At  pri»*«nt,    b« < (¡un    l Ofi'li. ,i  ¡«î    ! I   V.til.ihf    <• ••«    r.i    : i 

poatthr«- «nd ituituri,    it ir. pnf*t i •>!«   t>u.<*thi§   »<*<   p« ;        i<'y 

for aalt pr« du*, t un,,   t : p« dally Wciu   *   »   *',u i  of \\..,   • v     ^      ¡, 

projr« t» wouli'  tati! fy th* need» of iht   hn a!  nui I    %. 

In ttie futur«",   thr Weit H^ibour  Sit»- couli' >.t  >H ¡ '   >,, ..U-' 

•• Ha o|»rrati<>n wtuld df-pend un anaur<*d «X¡Mí! •   „•' i-:     ,>i   <hc 

ma*«rfa« lure of eau at i«,   aoda ir. .îan '.nie*. 

1. Te Identify the topography of t'x   largì- Y..ll.«hv  !\.j.d a*   ..«.11 

• • Irak;«ft   ratv» and »oil condition«  .<t  th     Pond ai.d the  .H'JA«.      ! 

•• I* the topograph)  ¿ml »oil con ' tioiia  recuits  an   p;«».tivt, 

• IH«t»ornlugiräl i Ut ion »hould hv »t !  up at Yalluh*  niU\ 

•• f*rojert Ne.   1  could W iinplrm. nted fi rat,   then it cuili' 

fkMttfcly bv  expanded »a Project No.   2. 

•• 1* <*»• incanitine aa Hie above   alcp» aro Wing taken,   fon:,   1 

ipiwl uf III« Mtniatry of Rural l*nt\ Ekvtlonfm-nt ahould U 

aaiifht *« «ar> tha W»at Harkvir Sit« tor aalt pr<      c tion. 

f. T-j identify HM topography of W»,at Harbou;   and the nckib^ 

a» wait aa iaakag« ratea and aoil cond.t    r a. 
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B M result« from 7 »U ve  were positive,  three melcoro- 
|„ftic»l station should be  .ct up at Ih-.V.'.-.! »-»^•«    ° 
confirm tlm anther data a» suggested i» U»' i«.»»»l»ly .*dy. 

2.   ^^•n.ir.,ir^:)»kxfotdOn Salt 

In the Progres. Report of .i-uu.iry' 1971.   it w,r poiiiMr 

lo r.ach u««-ful .-occlusion, with regard to a C.h,-uycal Com^.x based 
o„ »alt.      The ort ¡».UM, capacities of the units of thi. complex were 
determined as a, result of the prclimin-.y «oncnic study gw,n in that 
t, port.      Acco^Hng.y.  the Complex i. suggested ». a »rojee, that could 
be implemented in Jamaica in one.  or more .1-5«:« in the futur-:. 

Units of the proposed Chemical Complex «*rc: 

».    A Chlorine-caustic l'lant to produce 200, 000 tona caustic toda 
and 1 83, 000 tons chlorine  per year. 

b-    An Ethylene bichloride l'Uni having a capacity of 200, 000 tons 

per year. 

c- An Ethylene Plant to product «.bout 67, 000 tons/year ethylene 
from naphtha in a Stripped lío*» Plant (by the lov -tost 

Di ano i Process). 

The production of Ethylene in Jamaica would only be an 
alternative in caie the cost of imported ethylene, '«cornei 

too high. 

d-    A Vinyl-Chloride Plant to produce 1 r , "10 tons per >oar vinyl 
monomer. 

A diagram outlining these cliff* rent unita is shown in 
Figure 8 (page 41 ).     However,   on account of new information now 
available concerning the actual price of imported cavaiic soda,   the 
economic, study and exclusions  regarding the  suggested chlon:ic-c: ustic 
plant have been re-considered.       Inthe meantime,  the cfiect of plant 
capacity on the cost of production of caustic soda and chlorine in Jan.alca 
has been reviewed based on factors different from those previously takci. 
in the Progress Report of January 1971.      1 "aus    - 

33 
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Jlna1_WrlH».;_t_:,í;;..¡   u,\ In^ru-,      ... ^Ivi* . ^"'J 

Kífect   of   IM.«ni   C.iji.       I y   or   Cost   üf Ma ViMÍ.^5-11* 1* - °f J.i^i^C- $?$± 

and Chlorine  ". ii .¡.'IMI-.-I'ìI 

•j .-«I '.:!,, ir.''M'  realistic va hu-ti  ft» i   e..H,   power,   fuel, 
laK.ur and eV,-. . I..! l>>n,   titilliate» oí rôtis    -.  .nunuíactur €    relevai.t 
to (liferent plant c.-¡>.'cit ie;   ¿;i  Jnmai«. a wer«-   .Vtcrmintd a ne J compared 
*ith those ii, !'u   Cime.! Si îles.       Kif.urr V (pa,.e 'H) rcnresenly the*»- 
rcl.ili< ns j;r   phic iHy. 

The nev.  basis  for thit»  C cwnpa r i :.on i» US  follow*: 

~~~~ us$ "" """'   us$~  

galt 5. 00 /ion 5. 00/to > 
Power 0. 006 /Kwh 0. 012 /Kwh 
Fuel 0. 20 /MM »TU 0. 57 /MM IN l! 
labour 4. 00 /man In . 3. 20 /man hr. 
Depreciation 15 years 1% yt:»rt 

It is obvien)« from the graph thai the optimum capacity for 
the production of rnurtic coda ami chlorine would be about  550 tons/day or 
more (i. e. ,   about 200, 000 tuns/year or more).     The corresponding ce;,t 
of manufacture of electro-chemical unit (I. I  ton» cnuatic soda 50% solution 
4 1 ton chlorine) is about $68. 20 in Jamaica a* compared with about 
$60. 00 in U.S.A. 

A» mentioned in the Progress Report of January 1971,  it 
would be interesting to draw a comparison between thjt estimated cos«, 
of manufacture of caustic soda (SOT« solution) Mid the actual price of 
caustic »oda (50% solution) presently imported by the Alumina producer« 
in Jamaica,   since almoi.t all of the locally produced caustic soda will 
eventually be utilized for alumina proci G sing. 

Preliminary E conomic Study for the Chlorine-C ; i usti c Plant 

Price of Presently Imported Caustic Soda 
ysj 

F. o.b. price 33. 00 
Freight (by privately chartered véatela and on 

dry basis) 3. 00 
C fc F price 36. 00 
Insurance (1.5% of C b F price) 0. 54 

C. i. Í.  price 36. 54 
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 5th H'lyx.lV7¡ 

FIGURE 9 

110       210 
Too      400     soo 
330       440      590 

Plant Capacity 

600 ton»/day Chlorine 
660 tonn/day Caustic Soda 
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Pri^o^rr.-.-, ^yhn^n^Ç^sl}^ S,ida (ccm'd) UÍ5$ 

(»/I) 36.54 

Dulie« (l-V.-'f ci.f.   price) •• 
Surcharge ( 1 0';',. of duties) 2'4Q 

Landing w   V. ha rfat;i-  Charges • 
Tonnar.r   i .it *   ' »                          ^ Q0 

Inland freight —~—~ 

Total ÍM1 

H could be- assumed therefore that the price- of cr.ustic 
soda (50% fo'utioi.) delivered at the ALCAN plant ir .pj.roxirr.Mely 

US$50.00 (i.e. ,   .1$4 1. 66). 

In other words, aesuminf, that the caustic soda yrodiced 
locally will be .old at US$50.00 per ton HH the imported, and «,,MUMíI>C 

that the Industrial incentive legislations will be applied,   then    - 

The netback for 1. 1 tons caustic »oda produced and »old 

,ocnlly 40 00 
lithe netback for chlorine = 

(ac compari d with the current price of 
$46. 00/ton chlorine f.o. b.   Gulf Co.-rt)   

.'. Total nclbnck for the electro-chemical unit «=      95. 00 

Since estimated cost of manufacture of electro- 
i •. r        «b. 70 chemical unit 

.*.   Gross Profit 
Gross Return   =   6. 80      x   100    «   7.7%. 

88. 20 

6.80 

In this case the plant would be somewhat 
marginal bvit still recommended on tccounl of the other aspect» from 
which the national economy will benefit. 

If,  on the other hand,   the netback for chlorine 

it $42. 00 or $44. 00, 

.'.   Groes Return   ~   10% and 12. 2% respectively. 

In these caaes the economics are improved. 

^•* 
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Utjliftation of_Co_- Product Chiarine foi   the Prod'i-. tion of Titaniu- n 
Metal front Titania Slag 

In the meantime,  the lepion»!  liNTDO Senior lnd^?tn..l 
Development 4'ie Id Advisor suggested the possibility oí luing the 
co-product,  chlorine,   in industrial processe» other than its fami],,ir 
tttc for manufacturing ethylene dichloride ar,<! v,nyl chlorido chicli 
lomi other countries in the area arc going to produce. 

It was therefore sugrcpted to i n vettigate l'i-   \   >?; Aility 
of using the co-product chlorine in the producici. of titanium n.< 1 >1  fro:. 
titania slag obtained in countries as Japan,   U. S. S. H,  and Caiidda fremi 
the smelting of ilmenite concentrates.      Because the TiO¿ content in 
the Canadian slag is comparatively low. {70-7 1 lj,   the slag in llif C«ü< 

la mainly used for the sulphate process of TiO¿ production.      On the 
other hand,  the high titania slag produced in Japan (^OTa) if utilised 
for the production of titanium metal by chlor i nation and »uh^equ^nt 
reduction.     The atag produced In the U. S. S. R.   (also having a high 
TiO¿ content of 85-90%) is used as raw material for titanium na 111 »;, ! 
for the production of Pigment-Grade TiÜ¿ by a new chlorination- 
osidation process. 

Since Jamaica has no ilmenite,   this i'.veptlgation *o 
utilise chlorine co-produced with caustic. &oda for the production of 
titanium metal or Pigment-Grade TiO¿ dependí on the .'vaibibiltty 
of investors who would be ready to import the titania sì. ,; or ilmemtc 
concentrates to Jamaica for the chlorinalion process.     Marketing of 
the Titanium metal produced (and the Pigment-Grade TiO¿) could be 
effected in nearby countries. 

However, work on this investigation was not completed 
because it was not possible,  until now,  to obtain the necessary informatio: 
regarding the material balances and particularly the quantities of 
chlorine required in these chlorir.^tion processes so that an alternative 
•uggestIon for the use of chlorine for manufacturing Ethylene Dichlcri !e 
and Vinyl Chloride could have been worked out. 

Therefore the completion of this investigation is suspene'e«'. 
for the time being, and ih« only alternative for the use of the co-produc*. 
Chlorine in the suggested Chemical complex Based on Salt remain» 
unchanged as given before in the Progress Report of January,  1971, 
i.e., for the manufacture of Ethylene Dichloride and Vinyl Dichloride. 
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li« ,av.c anhydrite am! erpaum - r,   av.il' Me in abundance 
in .Wie.   ¡tv,. rluMKMÌ „cordin, to Pro,,,.    H.P»r:  o( August IW. . 
lo study th». ft-asihilily of manufacturing ammonium sulph*e aml/u. 
.ulp'-uri,   acid fron,  these  raw material..        t *•• thought  Inter,   in the 
p,    ;,,,.,. K,., ,  of .T.. miar y  107».   »o liu'i» the '«»"»y «' ,h»   ••»»"•'»<»»"    ,f 

ammonium  *ulp!.atr only.   d», to crrUin  . - .on. ou.ln «•<! ,n tl.r.1 K,po   t. 

lïow« v.r.  en advice  r. reived from the Substantiva S< rti- r 
in UN1MO,   Vicina,   the fe«duality of manuf»rlr me sulfuric and fron 
anhydrite by UH   new Kent-ÎSU Proce*. *«i carritd out. 

A   .   Mar_«facture_of Bu]^uZir Ac}±^^ ^i^érí^ vr ^YV^W} 

Thin process will be of particular interest in eountri*. 
which have no indigeno«* elemental sulphur,   but which have anhydrite 
er gyp.um available locally.      A feature of the proce.a L that it produce* 
l,me as a by-product ini »-ad of the more famll.nr clinker ferment). 
Lime U considered to be easier than .linker to dispo.e of profitably. 

The information published and ree i Ived from I'NiPO 
about thifi rew preces, indicated that the process depenr!«  on «sin* 
natural pas (prc-hratcd with air) to provi...   the reducing pa* hnd the 
necessary heat for the reaction in the fluidi/.ins; bed reactor. 

However,   since Jamaica has no natural *«•.   it *a» deciried 
to investigate the possibility of using fuel oi' a. a substitute for natural 
gat by analogy with another similar procès« (i.e..  th«  manufacture .,f 
lime from limestone in fluidUing bed reactor), »/here it i a po.sihle to 
«•e either fuel oil or natural gas.      The impact or, the «on.-n.lc^ of »he 
project,  of such substitution in Jamaica,   has to be dctermir.» M in this car.- 

Jt was possible to contact the Licensors r,( the new Ker.tlf U 
Process in the V. S. A.  who confirmed that the fluid b< d reactors ir. t» eir 
process could be equipped to use either natural ga» or fuel oil,    vit», |ho 
OH being either injected directly irto the bed,   or alternativ '> to burr i^c 
eil in an external burner and fe«d the hot gas with the air for fluidicatioti 

Into the reactor. 

The extra coat of the necessary facilitiea for f\i«l stora,' ~. 
and fuel injection, that would be used in JamHci, waa estimated ,id i.a 
effect on the economics of the project was studied as »huw» later in thi* 

Report. 

m 
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The published Information received from UNIDO ìCSV.I ;•.'< <! 
•be economics oí m;»n<if;»eturing I, #00 tons/di-y aolphuric acid h/ the 
tbrae kiw»i» processes,  vir., 

•     -   Kent-lSU prorf»! (usiiik n  ' .ral gas) 

b     '   Sulphur - bui ni»g process 

c     -    Cement/JtulpUuric proi .      . 

Tbe economics of tbe third priuo*» »hu'"f(l the highc-ht 
capital and production c<>»ts  «n<í thereíurc v .-as rx< hid« <! íro¡i¡ the prei,c:!i 
atvdy. 

However such economic» of a large  .• t?*" plant (1, ôrn t'>r>«/ 
day) wow M not be meaningful If applied to Jamaica,   linrc ¿t is not likely 
that the country woulo be consuming ©r produ« ing this amount. 

Also,   because  Jamaica ha» a sulphuric ac-id p!.-.;,t in 
Spanish Town which his * capacity of about  100-1 ¿0 ton«/»lay from 
Importad sulphur,  it would be useful therefore to ttudy the economics 
•f a plant having similar capacity to that of Spanish Tgwu or som v. .mi 
target,   say 300 Ion»/day,   should the demand warrant thit in the futur-. 

To determine the best conditions under which suiplurii 
• eld eonM be manufactured in Jamaica In the future,   the economic« of the 
Kaat-lSU process (using fuel oil) and the Sulphur-burning procese were 
campa red.      In the meantime the capital and production costB in Jamaica 
ware compared wHti those in U.S. A.   to est.->blir,h the relationship in 
caca case. 

Economic Study for t* e Manufacture of ^ulphutir Ac d 
Either from Anhydrite or S-Jphur 

Af     Capval Cost EstimaUs 

Al   .   Capital Cost rstlmates for 300 Tor s/Pay Sulphuric Acid Plant 
from Anhydrite by Kent-lSU Using Fuel Oil in USA and Ja./i'aica 

US_f 

4, 110,000 

7% increase in ma chi nary coat «Mil end i*?0**       290. 000 

Eatimatcd )••• cost of plant is» USA«   v.s;.->» 
»attirai gas (battery limit) 

•       Kindly provided by Licensors 
—     From Marshal ajsd Stevens Inde». 

IC TL' 
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USJ 
Estimated Capital Cost (beginning 1971) 4, 400, 000 

in USA using natural gas 

Fuel oil storage    (2 weeks) 70,000 
Fuel oil injection SO, 000 

Estimated Capital  Cost (beginning 1971) 
in USA using fuel oil 4, 500, 000 

Assuming 5%  increase  in cate of Jamaica 225, 000 

Estimated Capital Cost in Jamaica (beginning 
1971) using fuel oil 4, 725, 000 

(It is interesting to note that Capital Cost estimates   for 1,000 ton/day 
plant from anhydrite by Kcnt-lSU Process using natural gas in USA 
at beginning of 197) are US$9, 100,000).* 

A2    -  Capital Cost Estimates for 300 Ton/Day Sulphuric Acid Plant 
from Sulphur in USA and Jamaica 

US$ 
Estimated 1968 cost of plant in USA** 1, «70, 000 

from  sulphur (battery limit) 

1 1% increase in machinery cost until end 
1970 *** 206, OOP 

Estimated Capital Cost (beginning 1971) in 
USA 1, 076, 000 

Assuming 5% increase in case of Jamaica 104,000 

Estimated Capital Cost in Jamaica (beginn'ng 
1971) 2, ItO, 000 

(It is interesting to note that Capital Cost estimât« s for 1, 000 ton/da y 
plant from Sulphur in USA at beginning of 1971 are US $4, 150, 000)*. 

*      From European Chemical News,  January 1971 
**    Kindly provided through the Licensors. 
*** From Marshal   and Stevens Index. 
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fe»"i.AL'.^r»t«^ by Kent-IS U Prore tTv.injtJ^rì Óifin T.'SA"" 
»n'î Ja> laica 

*    ..... Based on 19¿>8 capital coat estimate for  300 tons/flay D'ûK 
laUSAualngn-turalga.    r   US $ 4, J 1 0. 000,   wluch wa. kindly provided 
By the Licensors,  the following  estimate» wer- made    - 

Estimated Capital Coat ( beginning J 971 ) 
I» USA for 120 tons/day plant by Kent-lSU 
«•tog natural g». 2.710,000 

feel oil atorage (2 weeks) j0f 000 

I*el oil injection 1 j! 000 
ZJ.2:: 

Estimated Capital Coat (beginning 1971) 
ia USA by Kaat-JSU u»ing fuel oil j( 755# 00o 

Assuming 5% increaae in ease of Jamaica 1 37. 000 

Estimated Capital Cost (beginning 1971) 

*•*•»•»«• i. MI. eoo 

i. e. ,  approximately 2t 900, QQQ 

M   '   £StB&Lf.ott Estimates for   IZOTon/Day SulpWi,- Arid Plant 
from Sulphur io USA and Jamaica   

-    . . . ****d on *^68 capital coat estimates for 300 tons/dav 

¡TU i? 9V PlW" 1" USA     *   US $ '• ,70> °fìr   Which w*s ki^>' Provided kythe Lkonaors. the following estimates were made   . 

US $ 
Estimated Capital Coat { beginning 1*71)   
I« USA for 120 tons/day plant from aulphur 1, 420, 000 

Assuming 5% Increaa« in case of Jamaica 71, QQQ 

Estimated Capital Coat (be g ioni ng If?i) 
ia Jamale* 1,491.000 

•'•*> 

Js¿J» 
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B.      Production Costs  Kwlimatc 

Since production COBU Oí Nt<.lplm«-ir acid in U.SA would 
be indicative to the international rosto,   ar¡,   I •. mnke this comparative 
study as complete as possible,   the production costs of 300 tons/day 
sulphuric arid plant fro¡u anhydrite by Kent-lSlt process usii'g natura! 
gas were estimated according to tin- present e oste of imput unit« in USA, 
thus 

lil    *   .!-i£t:''.lJ.(.,1iül1 c:o;;.fg  Fptitnatcs for 3C0 Ton/ Day I TM-'nt ¡nUSA 
by Kent-ISU .i^££.<^¿JjEJJ2g-^^di-jtt-_aMt<í Natural Gas 

4. 

5. 

Item 

Raw material    -   Anhydrite 

Utilities 
a. 
b. 

c. 
d. 

Electric power 
Process water 

Cooling water 
Fuel (natural gas) 

Atneunt/k n 
H2S04 

I. 5 ton 

80 Kwh 
50 gal. 

14, 000 Ba1. 
7. 7xl0615TU 

C üít/Unit" 
of Input 

"TRW 
3. 00 ton 

0. Ü12/Kv.h 
Ü. 40/1 COO 

gal. 
0. O23./1CC0 

0. 40/RfW 
BTU 

Labour   - 

».     Operating (2 men/shift at average $4. 00/man hr. 
b.     Supervision (40% of operating labour) 

Maintenance   - 
(5% of fixed capital) 

Sub-Total 
Indirect costs    - 
a. Depreciation and interest(20% of fixed capital) 
b. Overheads (100% of labour and maintenance) 

Sub-Total 

Lets credit for lime (0. 582 ton @ $9. 00/ton) 

Production cost/ton H ¿SO. 

Less depreciation and interest 

Production costs/ton after depreciation or r!ant cost 

Co.si /Ton 

4.50 

0. f'ó 
0. 02 

0. V. 
3. OfJ 

0.64 
0. 26 

2.20 

II.98 

•   Annual Capacity is approximately 100. 000 tons based on 330 working day.. 

irr 
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Thci, the following intimâtes o' the production costi, in 
both USA and .T.«maun,  using either anhydrite ar.c? fuel oil in th<- Ki-nl-i.S 
processor .u.lp.K.r in the ».ulphur-burning pror» «,;., WC1T rarrir-ti out 

***   "   Production Co M s  Estimate« for  "•<}<< Ton/1 >.iy Plant in  USA 
and Jamaica b y Kent-j SI HP r or CM \ ! :, i,, ^ An h y tifr 11 <• .. i id~Fu*. I <' ', 11 

Item 

, 

Raw Material   - 
Anhydrite 

Utilities   - 
a. Electric Power 
b. Process Water 
c. Cooling Water 
d. Fuel (fuel oil) 

3.     Labour   - 

Arnou 
H?SQ4 

I. 5/ton 

80 Kwh 
50 gal. 

V*. O0O gal. 
7.7xl0(,imj 

L^u  ! /unit of 

__    '"i'u! 

in USA i M¡ .l.i.-fjA'r.-t 

' mi     T"irs$" 

3. 00/ton    K 00/.on 

löic/Kwh   QOlf./Kwîi 
).'?VlOnjHl.|o.4CV!fm  -J. 

•).(i'3/ia» 

a. Operating (Z men/shift) 
b. Supervision 

4.     Maintenance 

Í>.i--yiuuj 

40% 

Co£.t/i- n 

n USA 
Tisf" 

•i. 50 

in Jnrnaic' 

I 
4. SO 

O.Cifyi'.iB " 

o. ^..VMKIT 

2.5tt'jnai h 

(of operating labour 

5% |     6% 
(of Capital) 

Sub-Total 

S.     Indirect Costs   - 
m. Depreciation It 

Interest (20% of fixed capital) 
b. Overheads (100% of labour and maintenance) 

Sub-Total 

Less credit for lime (0. 582 ton @ $9. 00/ton) 

.*. Production cost /ton H2SO4 

Leas Depreciation and Interest 

Production costs/ton after depreciation of plant coet 

IL ~ Í 
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B3    -    Prnductimi Coïl*  K»tim»t<-« for  500 Ton   /Daj Plani in PSA 
ane* Jai,, i '   a by tlio Sulphur - Burning I' octsj 

ítem 

Raw material - 
Sulphur 

Z.      Utilities   - 
a. Electric Pcwer 
b. Procès« water 
c. Cooling water 
d. Boiler feed water 

Amount /ton 
H2S04 

0. S ton 

S Kwh 
400 gal. 

7,500 gai. 
300 gai. 

I-abour    - 
a. Operating 

(I man/shift + 1 day man) 
b. Supervision 

Maintenance 

Sub-TotaI 

Coht/unit of liàpxit 
ñ J,vr¡ 

(ÏÏSf) 

3?. 00/ton 

•firm*  i 

30. 00/tu 

0.012/Kv.h    o.oivi;^ 
O.*VKUG#J o.KViaxi^i 
0.023/10.0 
0.4<V!CBn " 

4»00fnnm hr. 
40% 

5% 

Coat/tou H   SO 

0.03/10» 
o. ayimo 

2.r(Vrrantii 
100% 

9.00 

0. 10 
0.16 
0. IV 
e. i¿ 

in ~tt»i U-. 

(»•si» 

9. <»G 

0. I? 
0. *2 
0. /* 
0. 24 

es. 
(of   capital) 

Indirect costa   - 
a. Depreciation le Interest (20% Of fixed capital) 
b. Overhead« (100% of labour and maintenance) 

Sub-Total 

Leas credit for Steam 

.*. Production Cost/Ton H^SO^ 

L«as Depreciation and Interest 

Production Coats/ton afttr depreciation ni plant cost 

*Ft  _ 
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W*»t  Kilfc«r '»""ni AnhjrdrMe <l>a>n£ I u#l oj»V,r 5¡* f 

Ilei 

I.     K*w n «ti n«l 
Anhydrit * 
Sulphur 

(•oat/Unit of h è.   t 

(US $| 

1¿. OO/ion 

!        c> ».t/t if, '.' 

0. 0H/Kv|, 
0. iO/1000 g*|. 
0. OVlOOP tm. 

¿.        UtllltK   »      - 
». Mettri<   |»uv,i-r 
b. l*roc mi «Mter 
c. Cfoling water 
d. Moller fead water 0. iO/JOO.> g*l 
*. Fuel (fuel oi!¡ JO. S6/MMHTI* 

V      l*Ho«r  . 
• •    Operating 
*».    Stiparvi a ina 

4,     Maintenance 

-Total 

1     K.  -.1     !'  ! I        ',-i,i,- 

(HSV! 
• 

(I'.'   * 

4. 

t. fc( 

I   to 0, i .' 
ft. 04 <>. >/ 
0. 4/ o. /.< 

._ 0. ?4 

S       Indirect Coats    - 

».    Depreciation and Intereet (20%of caiAat) 
k.    Ov.rh.ad. (100% labour V maintrnanc«  [ 

»u.-ToUl 

!*•• credit for lim*» 

Leae credit for ateam (2,200 fe.ffc*. Hi 

iction Coat«/ton H¿SQ| 

Uaa Depreciation and Inter».t 

Production ecMi/lon H2S04 after depr. 
<*«tion of plant coat 

4. *l 

1. 0C 
1. 00 

4. W 

16. %l 

)4. SO 
6. *5 

17. éT 

-*. ?4 

12. -î * 

14.50 

j   17.93 

0. *•! 

0. 6 V 

?. / : 

J 4. O'i 

7. 4e. 

2S. 1 ? 

-1. ¿0 

2*. f ? 

7. 43 

i6. .. 

•   A—l «,««, ,. .^«ta,.,.,, 40, O00 „„, Uu4 on sîo ^ rt 
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It is intere sting to note that the production costs of 

.»Iphuric acid ,, 10M tons/day plant in USA are «^ *^ .(^ 
by   he Kent-lSV  pr,,-«* («sin* -turai ga,) a.,d *..out  $U. 1 0 • /ion 
by the MdphuvKuvnir, ,„„,..       These coM*  rr as high a,   $21. 70*/Ion 

if the third cci^.i/sulphuric pri-rrss is used. 

and r une lu;. n> 

From the »bove economic study,   the follov,J..f. obtcrvaticna 

.   we"e drawn    - 

Conclusion, R,£anlnf the Mamifnçtur^of S^J hVric  Acid i n _J *m i»£ «Í 

ËVthcr hyjï.rr^M.iJ^^^ - - 

a The off. el of using fuel oil as a substitute for natural gas 

in the Krnt-lSU prorcsr is  not conside  able.      Only an increase ol 
about US30c Per ton «ould be involved in the case of a 300 tor.«/cay 
plant in USA (cot, of production being $18.94 and $18.64 respectively). 

b Sulphuric acid produced from anhydrite in a 300 tons /day 
plant in Jamaica by the Kenl-lSV procc« (using fuel oil) would be- 

higher than in USA by about $3. 00/ton. 

c The production costf. of the acid are etili higher by about 
$3  4 - $4. 1 per ton in case of using the new Kcnt-ISU process in 
Jamaica as compared with the sulphur bur nine process.      In the former 
case the costs are $21. 94/lon and in Ih« latter they are $1D. .,/lon 
(without credit for steam) or $l7.4/ton (with credit for Eteam). 

However, after depreciation of the plant cost,  the production 
costs of sulphuric acid by the Kcnt-ISU process in a 300 ton/day plant 
in Jamaica  would be slightly lower than the. sulphur burning process 
($13. 0/ton as compared with $1Z. 5/lon re r   pctivcly). 

d jf the piant capacity is equal to or smaller than 1 ?0 tons/day, 

the Kcnt-ISU process becomes more expensive in both capital as well 
as production costs when compared with the sulphur burning process 
on the basis of the present prices of about $30 or lose per ton of sulphui 
Even after depreciation of plant cost,  the sulphur burring process 
would be  .till regarded the better of the two.      This cate ir interesting 
because the Spanish Town plant in Jamaica ha« approyimately an 
equal capacity and is applying the sulphur burning process. 

In the future, should the need warrant an extencion of the 
existing plant in Jamaica, or the construction of a new one, the sulphur 
burning procer« would be preferred under two conditions: 

*   European Chemical News,   January 1971, 
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(i) 'finti thf plant cap.iiity dee» not fxtud 300 * .na/day '• in«- « f 

higher pf;ti.t capar i'if* iht* n« w Kent -1r. U |irm'i i » *ui!(¡ !¡> ti' 
m 1 e a 11 y br t1 *• r ). 

(il)   That tho c«»t»l <>i nul pimi dur» not  <~  r c i j» «-¿.lin (<•  iî'i ui n <>:t- 
per ton as  it wrfb a few years »#o. 

B    -   Manufactura of Ammonium  i>ulj»K !.   hr^.,   (ijA> <>•    '    V; !   ;•< 

A  feasibility  fctudy  hat   Urn   fct.uWd H:   í.ii   .» :•   '.!..'>  jni^-r? 
and diacuiicd partly in the Progresa Report of ,iui,i..i y   i'iYi,  esp'ciali/ 
Witti regard to    - 

- Plant capacity (50,000 tons/year) 
- Plant location (two possible »it«-» wv(<   ii.\fi\ .t *;<•<*. t 

- Mr*, .m'ir     i ing [rutta« 
- Material input. 

Work on tbis project ha» been continued,   l>u? \ .it  r.   !a/< 
to sonic extent owing to practical difficulties in olita!nli ¡,  !«,><< .•'.,*   T 

samples of available gypsum and anhydrite ffd also,   l    t!..   1,,   ,; t 
consumed in carrying out the chemical analyM s of then   t-un•; V    .1 t1 

Scientific Research Council laboratori« s,   and of .>..tc¡   » • i.,.S ;   ((•<   .. ^ 
source near one of the proposed sites) at tb*» Water C is>rion lu !>»; latori' 

The following are the results oí »nal y sei oí f.ypstui   and 
anhydrite representative samples collected from different location.*, 
crushed arid mixed well. 

Chemical Analywit of Samples of Gypsum and Anhydrite 

 <* 
) 

CaO JO. to 
so3 42.48 
MgO 1.00 
SiOj *nd Insoluble Kssidu« 5.10 
r«203 0. 25 
Al/) j •.47 
Ha 20 0. 11 
K20 0.02 
CI 0.20 
CO} 0.Î9 
H20 If. II 

Total 100.30 

30. 80 
4¿.9í< 
I. 20 
Î.97 
©. 21 

So 
13 
0¿ 

0. 19 
0.60 
9.03 

100. 99 

A r.hy c! • ¡ <c 

3 
„4 

Yi. 76 39. IS 
S> I. 89 !>3.   .^ 

¿.00 i    80 
1.4?> 1. 4 7 
0. 0 * I   07 
0.4 3 0. ?H 
0. 16 0. j i 

C. 01 o. a 
0. '5 0.  Ì f. 
1.57 1. o4 
1.29 1. ¿0 

99. 73 97.60 
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The two proposed sites were further investigated 
especially with rvj;» rd «n soil bearing strength nati the availability 
©f nearby sui'uMc utilitir«,   especially process «water,  cooling water, 
electric power,   ctr. 

The study v.1 a a net completed Hue lo lack of time arid 
because priority wa» gi\en to the study on ni.-i ufacturing sulphuric 
•rid from anhydrite. 

4. Manufacture of   Bagaste ***}tP.,,,¡¡j !!¿cw!R.r.int ^LPffi •fi?»*.? 

Thi» project ha» been discussed In the Progress Report 
of January 1971 especially with regard to   - 

.   Feasibility of usinp, bagasse pulp in the manufacture of newsprint, 
and the propos«d proportion of chemical bagasse pulp in 
the fibre furnish. 

-   Availability of bagasse in Jamaica. 
»   Proposed plant location. 

After resuming work on this project it had to be stopped 
and its priority was deferred, bacause the West Indies &i£«r Company 
(W1SCO), the largest potential supplier of bagas*«, has decided ior the 
time being not to use fuel oil as a substitute for bagasse In the boilers 
at their sugar mills.     This is a new stand taken by the Company at their 
Urge mills at Monyinusk in Clarendon and Fromc in Westmoreland. 
This decision is contrary to the consent of the previous management of 
this Company to supply bagasse to the proposed bagasse pulp project 
since the boilers in the sugar mills are e^uippod to burn fuel oil as well 
as bagasse. 

S.    Manufacture of Chemicals by Fermentation of Molasses 

This was identified as a potential project in the Progress 
Aeportoof August 1*70 and January 1971.    A techno-economic study of 
this project is pending the preparation of a market etudy (loc«l and overseas) 
to be undertaken by the Jamaica National Export Corporation. 

•< f*7 
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6.   Rrrovrryof Chnnicih arid/or Manufacture   of by   I'I'ü'IKU fr "U 

LifTm-ntt and l'mi?.fd Rcmains by I.ornl  Lea'her Tanni IH* Iii'iyist ry 

The main section* of Tanner.   Limited plant were 
described in the "rieren Report of Januar* 1 V7 I with th«> purpo-.e 
of Identifying thciniral* which could be recovered fron tli<-   effluentr, 
of tht  plan!,   ai.'i/dr ma nufae hir ir.p  by•product «  from ^run'il  ii-m-'iir, 
thus imp rovi rt- th<   economics of the plant. 

Howrvi-r  due to the  relatively t.j.iill SJ/f if the p!..i:', 
the only promising section that his substantial quantities nf remain?, for 
this pur pon o ir thr 'flcF.hing' and li.-ninR section.      C'unpi« it >jn c f the 
flesh was giver, in the Procrees Report of January 197!. 

1 he Firm ha« been advised to determine the ava.hibhi 
quantities of fai and protein that could be obtained from  fl< hh,   am! io 
find out whether glu»-,   gelatine,   soap or glycerul could be   produced 
economically ar. byproducts in the p!.>nt. 

The first results of the work don« at the  Khm'f 
laboratories were promising us far A>, production of glue. 

Work on this project is still proceeding. 

*"•   i*!il*.TAI*1  Undertaken at the Requerí of the J1DC 

At the request of the J1DC the expert undertook the 
following task«»* 

•*    "   Disposal of Process Waste of the ContemptMed Yeart Plant 
at Spanish Town 

The West Indies Yeast Company Ltd.  has beer, pl.-riin; 
for a number of years   to construct in Jamaica a plant to manuf ictuve 
yeast from molasses.      The proposed plant capacity was 75, 000 IK /r.i ->nth 
(i. e.,  about 900, 000 1 h/year) but since 1969,  CAR1FTA Count r>s 
requirements were taken into consideration and the Company deci Je 1 to 
increase the production of yeast to about 2, 200, 000 lb. /year doring 
the first year of starting production, then to T, 400, 000 aj.d 2, 700, 000 
lb/year after 3 and 10 years respectively from the start of procaci ion. 

A report dated December 1965 concerning the discharge 
of process waste was prepared for the owners by a certain water 
resources eng i racing firm in U.S.A.  and submitted to the Ministry 
of Agriculture.    The recommendations of the report, based on the 

\M" 
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Ini'3.-1 proposed pi.•:.! c. ¡•..rJ!y,  mentioned that laboratory tents using 
similar yca:t was.ler  from another plant in V. f. V,   »ample» of the 
Rio Cobre Canal waic-r (in which the cliccha.-Ri- vmtlc! take place), 
have elemonslrnUd that the dititharee of unlre.tted wastes into the carutl 
• yelf-in will nut t;ignif;can! 1/ affect the average PH,   colour or B O D 
oí the water.      The  report aho mentioned lh <t any short term or visual 
effects resulting fre:n poor initial mixing of the waste-, with canal water, 
can bo climiiv.b'd,   if nccciKoy,   by the u-u- of a Pimple holding tank to 
cquali -c wat,U- di;ch> ifc rates.      Compulation» of re-acrialion charaçtci - 
istics demoiiLtvate,   as fciven in the report,   that a depletion of dissolved 
oxygen will noi o.-tui   from discharge into the: canal.      Also that nutrient 
value of the yeast effluent can be utilised on the canc-fieldp irrigated by 
the Rio Cobre Canal va1<>> .      Therefore the Company   found that wacte 
treatment is not indicated prior to discharge to the canal. 

Howevi i -,  ¿fiel the di'JMOn to increase the plant capacity 
was t.-ken,   the Yeart Company reached an imp»-.«sc with the Minist: y of 
Health in Jamaica n-¡; rding ihr discharge of procesi waste.      The 
Minii try of He;.Uh held the view that the proponed holding tank will b<«< . u,c 
no move sufficient to equalize the new discharge rates,  whereat the 
Cornp-.ny though; the Ian!; would be adequate for the purpose. 

The- matter way referid to JIDC authorities and the 
expert war asked to take p  rt in the Ulka between the representatives 
of the Ministry of Health,   the Company and JIDC.      The Ministry of 
Health had the \ic*  that BO D of water should not be higher than 100 p. p. m. 
where an the plant,   biüocl on the new capacity, will prod\ice 6, 350 p. p. i-i. 
and may possibly reach 14,000 p. p.m. 

The expert chared the view of the Minietry of Health 
which insisted on avoiding the canal water pollution.     lie was of the 
•pinion that an anaerobic digestive water treatment system should be 
•et up to bring the B O D to the required level,  especially after bcinj; 
informed of the approximate oxygen deficits that were recalculated 1/ 
the engineering firm in April 1971 on the basii of the new plant capacity. 

The Y/c  ! Indies Yea¡t Company Ltd.  has finally agreed 
tò set up the anacrotic treatment system and steps to complete the 
erection of the plant are ahead. 

«£. 
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B   -   M»•^eturijrf^                                                         Starch , from 
j**«üy t'.rown Caa.ava   "  

C   " •M*nuf » e tur e of 1 AI brie a;tjgfc_Cjr *>•««•« 

D   * ^^l^HIÎL!^"^ 

The»« project, were referr« d lo tht  ex)Jf rt hy .TUx 
to Inre.tigate with the purpo.e of carrying out a fea.ibility study 
for the c.ava project and to give recommendations tc the Inccnt 
Applicata. Committee at the J1DC regarding the  two other cm , 

ìve 

• •Mignrnent came to an end. 
Work wai still proceeding in ¡Let« projet-  ^\v ,, jhia 

fhim.,. S«veral vi.it. to posible aolar .alt ai!eS and locations, 
chemical work, and other related indu.tr«*! manufacturers were 
«iscu.aed in the previous Progre.a Report«. 

Tfc—. .      K « íí0r' *'"' *° °ther •""•  ,oc*ttt»n« *"<* "orles were m.«de. Theae «re briefly mentioned below   . 

'*     Pt*eon I»Und 

(U.ed for «olar «alt production during the fortic.). 

**     Wc,t Harbour Sit« 

**    ?•**»!>•-Site 

*•    Ammonium Su lohnte Potential Site« 

S*    ^«»t Indie. Sugar Mill   .   Monvmu.k 

4*     »—<Wd Balldin« Product« Ltd, 

(Baga».a Board Plant). 

*    Kf > h**" Pwl» «Ml P»B*> rom^av m, 

B.to«r,l#,.!l*nî **- tMHl,,r eaBitr«c««> »«d *« now completed. 
Detail, of the plant were described in proviou. Progress 
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ì\vy  rls        Trial  runs for the Taper ant] Timue machines 
were attended. 

8. Cart.Vru   £'< p^ Ç£«ï>P«l'1Y_^'d. 

9. C a : i'.jbean Galvanize*. Pipe Company   I «td. 

10.      Pritjf'li 1nsulAt«*<!_Ciill< iic^r-r^t, C"«'J_,lpfJ_^«jAyCL?^^Lld^' 

1).      Jnn.aica Carpet Cornpanjf Ltd« * 

111. _S_YV_]'Or.I f\,   MKET1NOS AND INTERVIEWS 

A -     S yin no s i a 

Tour symposia were attended.     These were un the 
following subjects: 

1. The Bauxitf and Aliunina Industry in Jamaica 
(University of the Webt Indies). 

2, Middle Management Se e »ion 
(J) DC) 

S.     The Application of Irradiation« and Radio-isotopa in Agriculture, 
Food Storage and Industry 

(Scientific Research Council) 

4.     Up-Dating Session for the Development and Promotions Department 
(JIDC) 

P   -   Meetings and Interviewa 

I.    Meeting at the Ministry of Rural Land Development 

(Presided by Mr. D. Dyer, Permaawnt Secretary,  regarding 
permission to use the Yallah» Ponda for solar salt producilo: 

*•    Mr. K. Vyasulu. UNIDO Senior Industrial Development Fi«ld 
Adviser (Several meetings). 

Î.     Mr.  C. Langford,  Commissioner »>f Government Lands 

<•    My. Michael Lewes. Managing Director,  Jamaica Gypsum Ut'. 
(Several meetings). 

»r 
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h  -   Meeting« »nd Interview (cont'd) 

'•     Mr.   S'l»*.rth Ciwlliinore    -    lAibr »c ati-^, i'¡re.taeb (? meetings ) 

'•     Mr.   Burda y Ewart,   Managing Direc'or   of 
(a) !.idur.tri.il Chemical Comp  »y J .tel.   (Sulphuric Aci'l) 
(b) Alkali Limit« H (Salt Refinery) 
(c)T*nn«ri Limited ( By-Preluct*, of Tanning) 

and 
Mr.  W.Saunders 

'*     Mr.   Chester Dow di«.   Director oí Soc i»l Development Agency 
(Cassava Products) 

*•     Mr.   Derryck Stone,  Soil and Crops Division,  Ministry of 
Agriculture and Fisheries 
(Cassava) 

f.     Dr,  Noel Lyon,  Kaiser Development Corporation 
(Cassava) 

'*•     Mr. R.McClenaghan,  Jr. ,  Managing Director,  West Indies 
Yeast Company Ltd. 
(Disposal of Yeast Waste) 

n*     Mr.   Pitter.  Ministry of Health 
(Disposal of Yeast Waste). 

'*•     Mr. Lloyd l^angford.   Director,Monymusk Sugar Estate. 

Other meetings with the Executive Director and other 
Directors of J1DC took place to discuss various aspects of work. 

H.A.  El Sha raw y 

Cfcsjfnical Industries Expert 
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