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I. Summary 

All services and goods financed by A. I. D. under the Potash Plant Project 

were completed within the project's PACD of ~~rch 31, 1984. On December 

13, 1984 USAID approved the final disbursement of A. 1.0. 's $38.0 million 

loan contribution to the project. 

Substantial progress has been made toward achieving the project's purpose, 

which is to assist Jordan in increasing its foreign exchange earnings. 

Although a number of factors, which Hill be discussed in this evaluation, 

have delayed the achievement of a positive cash flow, the Arab Potash 

Company (APC) expects to break even in 1986 as potash production levels 

are raised. By 1987, APC expects that the necessary salt pan and refinery 

modifications \.[ill be completed to increase production to operate "in the 

black." The profits realized by the APC will help !:Ieet the project's go~l 

of increased economic indepenJence from outside assistance. 

It is noteworthy for a project of this size and technical complexity that 

it was completed on schedule and reasonably within budget*. However, as 

an ongoing, income-generating venture it has encountered some 

unanticipated problems, including an initial oela)' in potash production, a 

failure of the solar evaporation pans to proouce potash at the designed 

level, technical problems within the refinery, much lower than projected 

world potash prices and some difficulties in recruiting and retaining 

qualified Jordanian counterparts to assume the posi tions of the foreign 

consultants. 

* See attacl~ent A for discussion from APC regarding financial and project 
costs and conversion to Jordanian manpower 
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USAID cuntinues to rronitor progr'2ss on the resolution of these problems, 

has financed a study to suggest remedial measures to increase potash 

production and has offered technical advisory and training assistance for 

APC persor.nel. Oecause of USAID's major rol(~ in financing the completed 

pr.oject and because of USAID's interest in achieving the project purpose, 

it is recommended that USAID continue to cooperate with APe on correcting 

its current problems and on developing ideas fOL plant expansion and 

diversification. A. I.D. is conqidering (partial) financing of a plant 

t!xpanslon feasibLlity study. A.LD. is also actively discussing the 

pri vatization of APe. (It is impJrtant tu note that since this report was 

uri9inally drafted in May 1985 problems with the solar evaporalion pans 

have been largely resolved and carnallite production is now sufficient to 

support :3n ovecall yearly pruduction of potash of 1.2 million tons. 

However, in order to reach that outpuc level modifications will also be 

requued to the refinery. Invitations to tender were issued and proposals 

due January 15, 1986; estimated cost is $19 million. An ~lternative plan 

Eor raising capacity ot the refinery to 1.4 million is also being 

considered; estimated cost of the latter is $29 million). 

II. Project Background 

Limi ted cumnY2ccial potash product ion started at the Dead Sea as early as 

the 1930' s. following the formation of th'2 (Israeli) Dead Sea Horks in 

195L, the Ardt) Potash Company (APe) was founded and studies and design 

work und~rtaken to build a co~nercial operatlon in Jordan. Although an 

A. I. D. l')all was author ized in 1967 to finance a corrunercial venture, 

r~Jion..ll hostilities prevented its implementation. In 1975, A. LD. 

contributed $6.0 million towarrl a feasibility study, which recolTunended the 

construcclon of a f,1cility to produce 1.2 million metric tons ~r yp."ir.. 
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Q\ Auyust 20, 1978, a $5.0 million loan agreement ~as signed ~tween the 

Governments of Jordan and the United states, and an incremental loan of 

$33.0 million was signed between the two governments on January 25, 1979. 

1~e $38.0 million in loan funds were relent by the GOJ to the APC to 

finance foreign exchange costs of technical services and equipment to be 

obtained under the project. The total project financing included APC 

equity of $193 million (45% of the project's total financing), with 

contributions from the Government of Jordan (GOJ) and other Arab 

governj~nts and lnstitutions, debt of $218 million (51%) and APe cash 

generations of $18 million (4%)*. The loans from the United Kingdom and 

Austrid were used in their entirety to cover part of the cost of two 

contracts which ~ere awarded, respectively, to a British firm for civil 

works construction and an Austrian company for erection of the processing 

plant. All other loans, except the A.I.D. loan, and the equity were 

available, without substantial restrictions, for procurement in the 

international market in accordance with World Bank regulations. 

The project, "Nnich is located near Ghor Safi at the southern end of the 

Dead Sea, included the following components: 

1. Construction of a solar pan evaporation system, consisting (i) of about 58 

kilometers of dikes enclosing evaporation ponds which cover an area of 

approximately 70 square kilometers; and (ii) the pumps and related 

equipment and facilities necessary to transfer brine from the Dead Sea 

into the evaporation ponds and between those ponds; 

2. A carnallite harvesting system designed to remove carnallite from the 

bottoln of the carnallite ponds and to transport it to the processing plant 

(refinery); 

3. Construction ot a refinery based on the hot-leach/crystallization process, 
• 

~ogether with all the reqllired equipment, to produce annually 

approximately 1.2 million metric tons of fertilizef grade potash from the 

harvested carnallite; 

See Attachment A for APe comments on project costs. 
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~. Construction and equipment of water supply systems to provide the refinery 

and the to'..mship described below with process anc potable water; 

5. Steam and power generating facilities to supply tile r'~finery with the 

r8quirea process steam and to generate about 17 rr.egawatts of electric 

!')ower; 

G. Constri.lctioll of a township consisting of about 380 housing units and the 

required roads, water and power ,supply faciLities and ot:ler required 

inf rast ructure; 

7 A fleet of trucks of a size and design necessary to transport tile output 

of th(~ refinery by road to the Port of Aqaba; 

a. Truck loading facilities at the site of the refinery deslgned to handle 

the output of the refinery and storage facilities for about 60,000 metric 

tons of ~tJsh; 

9. Engineering services required to desi~n all of the facilities enwnerated 

above and to super'lise their construction, the installation of all 

equipment and the testing and start-up of all the production and ancillary 

foci lit ies; 

10. Technical advisory services needed to assist APe in the management of the 

deslgn and construction activities; 

11. F'inancial .1uvisory services needed to assist APe in the establi3hlilent of 

the r~uired syst~ms and procedures for accounting and financial control 

.'mel t'epor t ing ; 

12. (~ratlOns and management assistance required to :lssist APe in the 

start-up and o~ration of the prO<iuction and rt~lated facilities and in 

trallung Lts personnel for the management and opention of such facilities. 
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A. 1.D. 's $38.0 million loan is hroken dm·t'T1, in approximate numhers, as 

follows: 

Design and cons t ruc t ion supervision $ 10.8 mi 11 ion 

Fiberglass reinforced pipe $ 3.8 mi 11 ion 

Carnall i te harvesters and spare parts $ 13.0 million 

Refinery equipment, machinery and 
spare parts $ 10.4 million 

Despite the complex technical nature of the project (using sol~r energy for 

evaporation and carnallite precipitation), the coordination of eight 

lending agencies and the remoteness of the project site and the 

corresponding infrastructure challenges, the actual project costs remained 

clos~ to the original estir.Jates and the construction was completed within 

schedule, wi th the project being officially inaugurated on March 18, 1982. ft 

During the past three years, APC has continued to work wi th its foreign 

(Jacobs Engineering) consultants on remedial measures for the solar pan and 

refinery and on staff training. The Jacobs 0 & ~1 contract runs until ~1ay 

1980, at which point it is planned that all management and administrative 

responsibilities will be met by APC personnel with possibly some limited 

foreign 0 & M assistance. 

Ill. Evaluation ~Iethodology 

The Project Paper did not anticipate a formal final evaluation of the 

project, but did suggest that an internal (USAID) project completion report 

would be appropriate. The purpose of this project completion report is to 

revielo/ the project's inputs, output; and end-of-project status, to analyze 

See Attachmp.nt A for APC comments on Project costs. 



- 5 -

in a preliminary manner what the project's impact may be and what lessons 

have been learned, and to close out the project. 

At one [JOint, consideration \oJas given to a more in depth, Joint IBRD/USAID 

project review. It was later decided that the project completion report 

would satisfy A.I.D.'s requirements; this report does, however, incorporate 

rony of the preliminary findings discussed during the ISRD "supervisory 

missLOn" of January, 1985, dur ing which ,\pc's current production problems 

\oJe re discussed. 

Altnough this Project Completion Report is mostly an internal review, 

involving the project o[ficer and other knowledgable USAID officials, it 

:"las also been dist~ibuted to appropriate officials in APC and th~ Ministry 

ot Planning. The conclusions in this report are a result of cOlTlli'Bnts 

received from those officials 3nd a review of the project files. APC's 

comments are included in Attachment A. 

IV. External Factors 

TWo rMjor external factors have had an effect, the extent of '.vhich is yet 

unknown, on the proJect th~ failure of potash prices to approach the 

levels predicted in the consultant's 1977 feasibility study and tile delay 

i.n filllilg some key APC manag'=!ri.).l and technlcal positlons · .... ith qualified 

Jordal1vms. 

The ecunomic feasibility of the project was based on the eventual 

production of 1,200,000 metric tons of potash per year, selling at a price 
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ranging (rom JI) 33 to .1D 50 pl~r ton (over the first five ~".!ars following 

prodllction), according to a marketing study conducted by an indcpendent 

firm. However, whereas the feasibility study projected a selling price of 

JD 33 per ton in 1982 (the first year of production), the actual world 

selling price was close to JD 25 per ton. World potash prices, affected by 

the general world recession of the early 1980's, only recently (in 1984) 

rose to approximately JD 28 per ton, as opposed to the feasibility study 

projected 1984 price of approximately JD 45 per ton. Based on actual 

potash production levels for 1982-1984, this represents a short-fall, clue 

to much lower-than-projected potash prices, of approximately JD 11,997,000 

($30.0 million) for the period 1982-1984. In fact, if we include the 

difference in actual potash production (779,000 tons) over the three year 

perioJ to the projected output (l, 728,000 tons), and calculate the 

difference in actual revenues generated (JD 21,130,000 or $53 million) 

versus the projected revenucs at projected potash productiorl and world 

prices (JD 72,360,000 or $180 million), the shortfall in projected revenues 

would have been close to .$127 million. 

A.s of May 1985, it is too early to staLt: whether adequate APC operations 

staff will be prepared to take over the plant management and operation and 

maintenance functions by ~fay, 1986, which is the expiry date of the current 

o & :.t contract with Jacob5 Engineering"". Although APC has made every 

effort to assign good counterpart personnel to \mrk under the foreign 

ildvisors, the remoteness of the project site, the GOJ's recent decision 

that most management personnel must live on site and the attraction of 

hi6her paying jobs in the oil rich countries of the region have made it 

"" Although APC is making good progress 3S of February 1986 with Jordanian 
takeover, a few foreign specialists r.1a~· need to be retained when the Jacobs 
contract expires in ~1ay 198(). 
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somewhat difficult for APe to recruit and retain qualified personnel in 

some positions. The foreign consultal.ts have evolved their roles into 

those of advisors (versus hands-on operators) in an effort to give their 

Jordanian counterparts responsibility and experience at an accelerated 

pace. The transfer nf technical and professional skills needs to be 

closely followed to ensure a qualified and continuing Jordanian management 

presence after the Jacobs personnel have departed. APC management is well 

aware of. potential problems in this area. 

v. ~~l Project Assumptions 

The project paper ftlogframe ft narrative lists the following assumptions at 

the output level: 

ft(I)That all funds to be provided under the financial plan will 

become available when needed; 

(2) That the facilities can be built reasonably within the cost estimate; 

(3) Tnat the efforts of the consulting engineers to build the facilities 

on schedule are successful; 

(4) With respect to output No.2 (the creation of an operating company 

managed and staffed by trained personnel •.. ), that all consultants 

having training tuncti.ons will reach their training objectives and 

t~at APC will find the personnel needed for the operation of the 

company; and, 

(5) That the political situation in the area remains sufficiently stabln 

to construct and operate the plant. ft 

These assumptions, wit:h the possible exception of number (4), are still 
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valid. Project funds were available ' .... hl.:n needed. '!he !?roject was built 

rensonably witF1in"' budget and on schedu1e--a remarkable achievement for a 

project of this Size and magni tude. There has also b'~en no recent (since 

1967) question about the political stability of the area. Only the 

assumption that APe can identify, employ and retain ddequate counterpart 

personnel for the foreign consultants has not yet been fully validated. 

Th.: following 1S the PP a.ssumption at the purpose level: 

"That APe will produce and sell potash substantially at the design 

capacity of its plant." 

It is this assum!?tion which, during the past two years, has proven to be 

the most controversial and potentially of greatest concern to the APe. 

It would be unrealistic for a project of this size and state-of-the-art 

to not expect problems in design and production. However, the APe would 

be justifiably concerned if it was determined that remedial measures 

could not iY:! undertaken to fulfill the asswnption stated above. 

The project was inaugurated in 1982, when 14,000 tons of potash were 

?roduced (well below the 156,000 tons forecast for that year). Ever 

since, the rate ot increase of production has remained significantly 

below design projections, which, combined with lower than anticipated 

world potash prices, has created serious cash flow problems for APe. The 

table below shows the difference in potash levels projected by the 1977 

feasibility study and those currently being predicted by Jacobs and the 

APe. For example, in 1983 and 1984, projected versus actual potash 

production levels were 504,000 and 280,000 tons, and 1,068,000 and 
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485,000 tons, respectively. APe's revised projections continue to shoyl a 

significant shortfall for the near future. With modifications to the 

solar evaporation pans and refinery, APC hopes to approach the design 

level of 1,200,000 tons per year by 1987 (a production level projected in 
• 

the feasibility study to be reached by 1985). 

Annual Potash Production (Metric Tons) 

Jacobs 
Feasibility Engineering APe Experience and 
Study Estimate Estimate 

1982 156,000 40,000 14,000 

1983 504,000 590,000 280,000 

1984 1,068,000 890,000 485,000 

1985 1,200,000 1,150,000 850,000 

1986 1,200,000 1,200,000 1,000,000 

1987 1,200,000 1,200,000 1,200,000 

The cause for this production shortfall is twofold -- lower-than-expected 

evaporation rates in the carnallite pans and less-than-designed refinery 

efficiency. In order to find ways to correct these deficiencies, APC asked 

Jacobs Engineering and two independent consultants (one financed by USAID) 

to study the solar pans and refinery operations and to recommend remedial 

actions. The consultants' recommendations were reviewed by a World Bank 

team in January, 1985. The tentative conclusion by the World Bank team was 

that current APe production capacity is between 900,000 and 1,000,000 tons 

per year (with 1,000,000 tons being the breakeven point at current potash 

prices). In order to reach the design level of 1,200,000 tons, the team 

recommended implementing the consultants' recommendations, including 

conversion of some salt pan area to carnallite production (est. cost of 

$4.0 million), construction of a fourth cnrnallite pan and addition of 

another harvester (est. $ 16.0 million) and modifications to improve the 
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refinery efficiency from 67 to 75 percent (~st. $8.5 million). Details of 

these remedial measures are included i.n the consultants' reports and 

correspondenca in the project files. APC intends to begin immediate 

implementation of these recomr.Jendations in order to increase production to 

the original design level by 1987. (Attacrunent B provides a recent update 

on production and cost implications as of November 1985.) 

The following are the PP assumptions at the goal level: 

(l) That an improvement in Jordan's balance of payments posi l In 

will remain a key factor in realizi.ng Jordan's aspirations to 

become independent from foreign economic assistance; and 

(2) 'lhdt the operations of APC will, during a 25-year period, contribute 

about $1 billion to Government resources." 

Certainly the first of these assumptions is currently valid and will 

undoubtedly remain so. In all economic sectors Jordan continues to seek 

'Nays to make i.ts operations rrore efficient and, where appropriate, 

competitive on the world market. As Jordan's fledgling industries expand, 

as its agricultural output increases and as its tourism opportunities are 

exploited, it will become less dependent on foreign economic assistance. 

Regarding the second assumption, it i.s still too early to assess i.ts 

validity in actual revenue terms, ',yhich i.s to some extent controlled by 

such external factors as the fluctuation of world potash pri.ces and the 

political stability of the area. However, anticip3ting the implementation 

of remedial measures tu increase APe rotash production and assuming the 

rising trend in potash prices continues, there is good reason to be 

optimstic that this assumption is still valid. 
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VI. Inputs 

A.I.D.'s $38.0 million loan was intended to finance the foreign exchange 

costs of goods and services having their source and origin in A.I.D. Code 

941 countries. $10.8 million of A.I.D. funds financed the design and 

construction supervision services provided by Jacobs Engineering of 

pasadena, california. $13.0 million was used to finance four carnallite 

harvesters and spare parts supplied by Rahco Disc, Inc. of Spokane, 

Washington. Various pumps, centrifuges and other equipment machinery and 

spare parts were provided by U.S. suppliers at a cost of $10.4 million. 

$3.8 million of A.I.D. funds ',oJere used to purchase fiberglass pipe from 

the Arab Pipe Company in Jordan. 

A waiver was issued by the A. LD. Administrator to allow this last 

expenditure to a non- 941 country. The justification, which is presented 

in detail in the project files, '..,ras essentially that the purchase of this 

pipe would avoid a project implementation slippage of almost one year, 

possibly resulting in a financial loss of close to $100 million, and that 

this expenditure would use up most of A.I.D.'s at that time uncommitted 

funds under the project. 

A.I.D.'s financing ot the harvesters called for the delivery of one 

prototype unit in September, 1980, and the delivery of four production 

units in 1982 and 1983. Although the delivery of the prototype harvester 

(a custom designed and manufactured machine to "harvest" the precipitated 

carnallite from the bottom of APe's carnallite pans) took place with 

ally slight delay, two developments affected the remainder of the 
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procurement. Pirst, the weight of the prototype had been grossly 

underestimated by Jacobs, resulting in a machine which proved too heavy 

to be supported by the bottom salt layer of the carnallite pans. Second, 

the slower-than-anticipated rate of deposition of salt (caused by 

exceptionally heavy winter rains) required another year's salt deposition 

before the carnallite could be precipitated. The re~ult was a new 

harvester design to float the harvester on a barge. This change of 

design increased the cost of the harvester procurement by more than 25 

percent. The performance of the modified harvesters was satisfactory. 

In 1982, an audit was performed by the firm of Ernst and Whinney to cover 

the direct and indirect costs claimed by Jacobs under their cost 

reimbursement contract with APe for construction supervision (financed by 

A.I.D.). The net audit finding was $832,199 in disallowances, which 

could have been costs ineligible for A.I.D. financing. It was determined 

that .a.. LD. should disassociate its financing from these questionable 

costs, and, in substitution therefore, agree to reimburse APe for an 

equivalent amount of eligible costs incurred under the project. FUrther 

details are available in the project files. 
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Total project inputs were comprised of the following participat ion*: 

Loans From Amount Percent of Percent of 
Institutions ($ Million) Long-term debt Project cost 

IBRD 35 16% 

AID 38 18% 

Kuwai t Fund 35 16% 
Arab Fund 15 7% 

Libyan Govt. 50 23% 

OPEC Fund 7 3% 

Commercial 20 9% 

GOJ 18 8% 

Total Loans 218 100% 51% 

Equity Percent of Equity 

GOJ 98 51% 

Arab Mining Co. 48 25% 

Islamic Dev't Bank 12 6% 

Arab States/Private 8 4% 

Shareholders 

Others 27 14% 
TOTAL EQU ITY 193 100% 45% 

INTERNAL CASH 18 4% 

GRAND TOTAL $429 Million 100% 

Exact project costs are difficult to establish because of multiple 

investors and radical exchange rate fluctuation during disbursement 

periods. See Attachment A. 

- -- ... --~------~---~--- ... - .. ----~--------
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These inputs were delivered on timc enabling thc project to be 

implemented within its 5chedule. 

VI I. Outputs 

The PP lists the following project outputs:-

"1. The construction of facilities necessary to produce 1.2 million tons 

of commercial grade potash reasonably on the establ i shed schelule; 

2. The creation of an operating company managed and staffed by trained 

personnel able to conduct all company operations without substantial 

outside assistance." 

The difficulties in attaining these outputs have been discussed in 

Sections IV and V above. All project components, designed to produce or 

support the production of 1.2 million tons of potash per year, were 

completed on schedule and reasonably within their established schedule. 

''Iithin the past two years, it has been determined that certain 

modifications need to be made to the solar evaporation pan system and the 

refinery to achieve the design level of production. APe is currently 

contracting for the construct ion services requi red to implement the 

recommended modifications. (See Attaclunent B for an update on these 

mod if ica t ions). 

It is still too early to tell whether the APC will meet the second output 

target*. The Jacobs 0 & ~1 contract expires in ~larch, 1986, at which point 

AI though APe is making good progress as of February 1986 wi th Jordanian 
takeover, a few foreign specialists may need to be retained when the 
Jacobs contract expires in ~fay 1986. 
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it i3 planned that Jordani;m pe:sonnel will take over all ;;>lant, as well 

as administrative, management fUnctions. In order to accelerate this 

transfer of managerial technology, the 0 & M team has been assuming an 

increasing advisory role, and has been leaving the actual plant operation 

to their assigned Jordanian counterparts. A maJor APC management 

objective should be providing enough incentives to retain its newly 

trained Jordanian m3nagers, who may be enticed away from APe (as \.,ras the 

recent case with a promi.sing young mid level manage~) by high~r salaries 

in the region or elsewh.:re. 

VIII. purpose 

The project's pur;;>ose is "to assist Jordan in increasing its foreign 

exchange earnings." ~s discussed above, a number of factors, including 

lower-than-anticipated world potash prices and required modifications to 

the solar pan and reLnery have delayed the project's Jperating "in the 

black." 1985 will De a critical year for APe, with a current production 

projection of 850,000 ta1s and a need for additional financing tor the 

required capital lrodifications, resulting in an estimated cash-flow 

shortage of 15-20 million Jordan Dinars. However, given the high 

(approximately 85 percer.t) fixed costs of production, it is important to 

consider 311 modiEic3tions which will resul.t in even a modest increas(= in 

production, sincr~ APe proEics will De largely determined by marginal 

increments to production at around 1,000,000 tons per year. If .AJ>C is 

able to introduce the requlred rrodifications this year, productiun should 

reach the breakr~ven point of 1,000,000 in 1986 (whereby APe would be in a 
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self-sustainable position able to service its debt and finance costs of 

operations) and increase to profitable levels in 1987. At this point, 

and assuming continued efficient and economic operation of the plant, the 

project purpose will be achieved, and the project will have a positive 

impact on achievement of the project goal -- the increase of Jordan's 

economic independence from outside assistance. 

IX. Beneticidries 

The project has had a significant impact on the life in the Kerak - Ghor 

Safi area. Approximately half of APe's total work force of 1,100 commute 

daily from KeraK. FUrthermor~, the construction of the project's 

tovlT1ship, "'hich includes a school, clinic, club and shops, has provided 

new ,em?loyment opportunities for local residents as well as a conunercial 

center for local agricultural products. 

A number of Jordanian technicians and managers have benefitted from the 

technical, financial and administrative training they have received under 

the project. The field staff of Jacobs Engineering has ~rked closely 

'",ith APe's staff through the construction stage and into the production 

stage. The Jacobs 0 & M team has developed , over the years, close 

personal as well as professional relationships with their APe 

counterparts, to whom they have provided on-the-job training. In 

addition, APe's qeneral managers have benefitted from on-the-job and 

outslae training in establishing a comprehensive system of accounting and 

financial reporting and control. 
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lVhereas APC's managers and employees and the commercial suppliers to the 

township have been direct beneficiaries under the project, the indirect 

beneficiaries from Jordan's improved budgetary position, as a result of 

APC foreign exchange earnings, will be the entire Jordanian population. 

x. Unplanned Effects 

The project, to date, has had ryo major unexpected results or impacts. A 

potential unanticipated spin off of the project is the creation of small 

ancillary chemical process industries such as the manufacture of table 

salt, etc. APC intends to study the economic and technical potential for 

these industries over the next few years. 

XI. Lessons Learned 

A project the size and complexity of the potash plant project could never 

have been implemented on schedule without a concerted coordination effort 

on the part of APC and the participating donors. Debt financing included 

contributions from the IBRD, A.I.D., Kuwait Fund, Arab Fund, Libyan 

Government, OPEC Fund and the GOJ and commercial sources. lVhenever 

possible, international contracting procedures were used. Donors' 

meetings were held, on an annual basis, to review the project's status 

and to discuss pending and future actions. It would be recommended that 

future, multi-donor proj~cts be designed and implemented with the same 

degree of coordination as this project. 
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Dale 

8(;1/ ;z, 1/1;' F ? 'j 
JS /6/17f)-' 

H.E. Hinister of Plann1ng 
Arrrnan 
Jordan 

Dear Sir, 

We write wIth reference to your letter number 108/23/2251 dated 
Hay 18, 1985 concel'nIng the USAID project cOf!Ipletion report . 

. 
There are two poInts on which we wish to comment. 

F1rstly, the report expresses doubt on the abIlIty of APC to 
attract and retaIn sufficIent Jordanian Hanagers of the required 
sk11l and experience to take over all management functions when 
the Jacob::; Engine,ering CMr contract expIres in Hay 1986. We have 
1n fact already made consIderable progress in this respect, with 
Jordanians as they gain experIence gradually replacing expatriates 
In many key positions. We are confident that with the trainIng 
and experIence our JordanIan staff are obtaining, in 1986 we shall 
be able to fill all management posi tions with Jordanians. 

Secondly the values placed on project inputs on page 9 are not 
defIned, and are not completely accurate. ThIs is a complicatrd 
subject, which we dIscuss In the attached appendix. 

I~wever, In general we consider the report to be competent, accurate 
and fair. 

/ 

Sincerely yours, 

Ali Y. Ensour 
Managing Director 

(\ 
\/1 



APPENDIX 

TOTAL pnOJF.CT INPUTS 

The presentation of total project inputs is complicated because the 

loan~ made to the company were expressed In many currencies, and were 

drawn at differing times whJle the company's accounting is In Jordanian 

dinars. furth~rmore the repayment of loans began in 19B3. 

The figures shown 1n the USIII: report as loans represent. loans out­

stand1ng as at 31st December ~184 converted Into dollars at rates 

applicable on the 28.2.85, apart from the IBnD loan which Is stated 

"at the dolla~ equ1valent at tte time the loan was advanced. 

This is not QuIte the original input of loan capital. 

Going back to the original amounts advanced, but continuing to con~ert 

to $ at the exchange rates applicable on the 28.2.85, the loans become: 

Araount 

( $ HUllon 

lBnD 35 I 

AID 38 

KuwaIt fund 32 

Libyan Bank 10 

Iraqi fund 14 

OPEC Fund 7 

British Gov' t. 11 

Austr1Bn Bank 26 

Syndlcoted Loon 12 

Donds 17 

Total 202 
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at original exchange rate~ is as stated here, bl't at 28.2.85 

exchange rates was approximately $ 24,OOO~000. 

Equity share capital of JO 63,000,000 converted to dollar~ at the 

28.2.85 eXChange rate becomes $ 152,000,000. 

Total project costs as forecast In the feasIbility study were 

$ 418.000.000. In tenns of JD, a t the exchange ra te used in the 

feasibility study. this ~as equivalent to JD 139,750,000. Actual 

project costs come to JD 169,476,000. Note that the method used 

to calculate total project costs included additions to fixed assets 

for 3 ~'ear's after s tart up, and working capital required 5 years 

after start up, ~o the actual figure includes some forecasts for 

the future. JD 169,476,000 converted to dollars at the 28.2.85 

rate (~ = JD .415'is $ 407,000,000. 

In summary this gives the following picture: 

$ Million , 

loan~ 202 

Equity 152 

Internal Cash 53 

Project Cost 407 

50 ~ 

·37 ~ 

13 ~ 

.100 

This should not be interpreted to mean that the project co:!t was less 

than the $ 418,000,000 originally foreca~t. A~ noted above, actual 

project costs are assessed a~ JD 30,000,000 higher than the feasibil1ty 

study forecast. 



-3-

If we calculate the figures using a conversion rate for JD to dollars 

of .334, which is closer to the average rate applying during the 

construction period when most of the loans and share capital were 

being taken up, then the project inputs b~comel 

Loans 

IRBD 

AID 

Kuwait Fund 

Iraqi Fund 

Libyan Bank 

OPEC Fund 

British Gov't. 

Austrian Bank 

Syndl"cated Loan 

Bonds 

Total 

Share Capi tal 

Pro) ec t Cost 

Summary 

Loans 

Equity 

Internal Cash 

Project Cost 

Amount 
$ Hillion 

35 

38 

40 

11 

10 

1 

14 

32 

15 

21 

229 

$ 189,000,000 

$ 501,000,000 

$ HUlion 

229 

189 

89 

507 

45 % 

37 % 

18 % 

100 

This Is an approximation but probably gives a better comparison 'lith the 

feasibility study in terms oC dollars. 



ATTACHMENT B 

World Bank Hission Nov 24 - N;)v 30, 1985 

Aide - MeIroire 

A l'lorld Bank Mission ( Messrs, Venkat:a.ranan , Borin and 

El Daher ) visited Jordan fran Nov 24th to 30th , 1985 to follow 

up on the Arab Potash Project • 

'!he mission revieowed the progress of the Potash operation 

and discussed with the Arab Potash Coopany ( .A.OC ) their developrent 

plans and prospects • 

Aft.=.r the rorrective rreasures implerrented during the year by 

APe on the solar evaporation p:mds ( diversion dike in the salt pan 

and ronv&sion of pre:-carnallite into carnallite area ( C5 and C6 ), 

APe and their consultants have established that the capacity of the 

p:mds will fOtI exceed the 1,250.000 tpy level - with a potential for 

annual production of 1.4 million 9Y with inprovarents in refinery 

efficiency. The r'3Minin:] constraints to actually readl that level 

are inherent to the refinery were rrodifications have been initiated 

to br:i.Dj , by mid - 1987 , the capacity to no less than 1,250. 000 tpy • 

'Ihe actual production of Ate in 1985 has exceeded 900,000 tons 

and is projected at 1,050.000 tons , limited nainly by refinery inade­

quancies in 1986. Brin;irg the le~l_of ou~tin.the.ref~_.g, 
--.~ --------

1,250. 000 tons 'toOJld entail an additional investment of $ 15 r.li.llion on 

the refinery for which invitations to tender have been issued (to 

12 pr~lified finns ) and for 'Nhich proposals are expected by Jan 15, 

1986 

Contracts co.Jld be awarded as of ~ nardl 1986 , whidl 'toOJld 

ensure \ooOrks a:tnpletion by mid 1987 and an outplt of 1,250. 000 tons 

dur~ the year 1987 • 

2/ ......... . 
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With the wild - up of production thus foreseen , APe ~d 

be generatinl an clIUUlal cash surplus as of 1986 ( fran a cash deficit 

of about JD. 5,5 million in 1985 ) • However the aCCUlTD..llated cash 

deficit is rot expeqt:ed to be eliminated before 1990, taking into 

'acrount a capital iocrease of JD. 9,5 million in 1986 • 

On the basis of the results of the 1985 canpaign , APe est.lInates , 

with further operatin:J inproverrents , the capacity of the p:>nds to be 

close to 1,4 million tpy. At the sane time , the capacity of the refinery 

could be increased to 1,4 milliOn tpy level by an additional capital invest­

rrent of $ 4 to 5 r:U.l.lion • 

APe and the world bank mission consider SUch invest:rrent to be 

well justified given its high return ( a return of over 100% on the 

total increrrental invest:rrent of $ 19 million W1ich I"IOU],d brin:;J ootplt 

fran the 1,050.000 tpy level up to 1,400.000 tpy) • 

'!he aPditional_US $ 5 million invest:rrent in the refinery should 

however rot be cmmi.tted bclore APe gain further experience an:l knowledge 

of the solar p:>nd system's operation and capacity. Such invest::Irent , _. - ._ .. -.. 
therefore , should not take, place before the end of 1987 - early 1988 • 

Medium and Loog TeDTl Developrent Plans 

Q1ce the corrective and optimization measures have-been implerrented 

along the prop:>sals so outlined " APe is look.inJ at a further growth of its 

operatiDns in the lon:J - term , to take full advantage of the p:>tential 

of its site and facilitie~. rurther growth of APe operations shoold be 

vi~ in the context of a rontinued reduction of average production costs , 

in conjunction with the insertion in the present refi.n.in;J facilities , of a 

cold crystallization unit W1ich a:cl.d result in an increase of total ootp.1t 

by al:xJut 30% ( initial screen:in;J and separate treat:rrent of the carnallite 

ooarse fraction ) to a level of abalt 1.8 - 2.0 million tpy • 

3/ ......... . 



3 

SUch a level of production \oO.lld also call fbr an expansion 
?ooJO Wo ... I:I ... 

of the sol~\ neo..ork, \J1ic:::t; ,have to be optimized based on further studies • 

SUch a develq:xrent I as considered by AOC ; calls for c:i"thorough 

set of st:udi.es Wlich are broadly in annex I ( 3rd Iilase ) • 

'!be first stage under that 3rd Iilase may entail a cost of up 

to $ 3 million, inclucii.n"3' a ~ket / narket..i.n;J analysis to derive 

and justify the level of expaI1sioo • Slould that 1st stage result in 

positive calclusions , a serooo stage w::JUld consist of the preparation 
c 

of basic eIXJineering designs and preparation of technical speslfications 

and bi.dd:iD;J doalIrents on the basis of \J1~dl contractors can eventually 

be selected and detailed ergineerin; designs prepared • 

'!his second stage \\Ork has an estimated cost of up to $ 1.5 m.Ulion 

An inplerrentation schedule for the studies soa::mtarplated is 

provided in annex II • 

Presently the overall cx>st of sucn expansion is estimated broadly 

by APe at aro.md US $ 100 million Wlich \ooOUl.d result in an ircrernental 

capital / rut p.1t ratio of US $ 176 to 250 / too for the eventual t::Xp3.I1Sion 

( fran 1.4 million tons to 1.8 - 2.0 millicn tpy ) as carpared to a ratio 

of US $ 340 / ton for the initial project, Wlidl rrakes the developnent 

prospects - as5l.1ll1i.N;J market is no cx>ns~int - a-priorie pranising . , 
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JUlC f inancin:] requirerents 

-AIC is cx:ttm1.tted to the program of \toOrk in its three };ilases as 

ootlined in annex: I. 'Ibis oonsists of :-

Phase I - Corrective rreasures for capacity increase from 

1,050.000 to 1,250.000 tpy , at a correspJnding 

oost of abcut $ 15 million, as rrent.ioned • 

Phase II - Optimization rreasures to ensure a plant ootp.lt of 

1.4 million tpy , at a mrresporxiin3' cost of up 

to $ 4 - 5 millien • 

Phase III - 1::it stage of studies throogh the assessment of the 

feasibility of exp:msion at a mrresp:ndi.rq mst of 

US $ 3 million • 

A 2nd stage , if the 1 st stage is mnclusive , may require further 

financin:{ of up to US $ 1.5 million for detailed en;Jineerin:J and bid~ 

spec if ica tions • 

AIC is mnsideriJ.'¥J varioos soorc:es of finance to meet the correSI;XXld:in;J 

experrlitures , iIx:luc:linJ bilateral and c:x::mrerc~ sources, as.....,...ll as 

rrultilateral. '!he financin:J package for the varioos p,ases is not yet 

fllialized • 

Under its invitat.icn for tender for p,ase I , AI?C has also invited 

financin:3' prop:Jsals on cx:mre.rcial / suppliers t:enns Wlic:h nay mver up to 

between 70 to 85% of the cost involved • 

AIC has expressed interest in mvin:J the world bank participatin:J 

in such a package urxler m-financ:in;1 or other an:a.r¥Jenents. AI?C infooned 

the w:>rld Bank H.iss.icn that procurenent fOl' that p,ase of works has so 

far been , and will be , dooe followll"q standard World Bank guideline5 • 

51 . ......... . 
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In this context AOC my submit to the World Bank a re:pest for 

financial assitance in the range of US $ 2 to 4,5 millioo , asSllIl\ln;J 

such assistance can be secured in time , given the advan:ed stage of 

project inplerrentation • 

. ~ regards Phase Ir, and once an ooq:ut of 1,250.000 tpy has been 

guaranteed , and Aoc has fully· tested the mpacity am potential of its 

plant, a financial re:pirerrent of up to $ 4 to 5 million my arise to 

opt:iJnize the plant and sealre , .with a high return , a plant ootp.1t of 

1.4 million tpy • No spesific scurce of finance has so far l:een identified 

by AR; which therefore has also expressed interest in a potential v.orld 

bank financial assistance in this regard • 

As regards tflase II:J: , AOC has seaJIed so far bilateral conmit:nent 

( US Aid ) of abcut US$ 1,5 to 2 million • A shortfall of about us 
$ 1 to 1,5 million to canplete the first stage \\O.lld have to be covered , 

with a c:x::mni.tIrent to provide an additi~ US $ 1,? million for the 2nd 

{:hase of the studies, shculd it be \oat'raIlted AOC also expressed interest 

in havin:] the World Bank involved in the fi.na.ocin:3' of this [i1ase in its 

2 stages • 

If World Bank participation in the three {ilases were feasibile , 

it ~d entail a financing package of between $ 7 to 11 millinn 

'!his mission wc:uld convey to the World Bank nanagement the proposals 

and requests as fornulated by AOC and agreed to by the World Bank Mission • 

After oonsultatioo with , and approval of , the Govern.rrent of Jordan , APe 

intends to detail in an official letter to the World Bank the extent of 

its specifiC requests as to the assistance of the World Bank 

Amman - Nov 30, 1985 • 
====================== 

'\ 
.\ 



PHASE -

·~I 

Increase capacity frau 1.05 tpy to ,.25 t:py 
Kcl Corrective aea.su.res based 00 the Jacx:bs sbJdy • 

Estiltated cost:- US.$. 15 mfllioo 

EKpand capacity fran 1.25 tpy to 1.4 tpy KQ, 

EstinBted oost:- t5.$. 5 millicn 

Optimization 'study to expand capacity fran 1.4 tpy 
KCL to 1.8 .;- 2.0 tpy KCl • 

'lhe study will be carried rot in tw:) steps : 

1 st Step: Feasibility Study Wtidl \rOlld include 
--- -----

(i) Identification of rreasures to expand Solar 
.evapJrat1on pans rutput • 

(11)· Inplerrentation of oold crystallizaticn pilot 
plant test • 

(11i) EKecution of l<CL lIEU:ket / uarketin:J study • 

(iv) Preparation of detailed i.nvest:Irent and operating 
oost estina tes • 

(v) ~ecutioo of ec:a:onic ani £1nan:.ial analysis 
for selected optims to detenn.ine optinal. solution. 
Assessnent of visbility of expmsim project. 

Estinated Cost 

of 1st Step : US $ 3 millicn 

~d Step • Basic ED:Jinee.rinJ ( SUbject to satisfactory 
resul t of 1 st step ) 

(1) Executicn of basic engineerin:] of propJsed expansion 
Wlidl WOJld m::lude en:Jineering \o,Ork to integrate sum 
expansion within the exist.in:J plant. 

. (11) Preparation of technical specificatioos a..-n bidding 
documents for inplernentation of the expansion project • 

Estinated cost of 

2nd st:t:P : US $ 1.5 million 

t,'. 
\ . 
'\ : d '. 



PREUMINARY IMPLEfENI7\'rICN SCHEDULE FOR OPl'IMIZATIffi ProJEX::T 

1986 1987 1988 1989 

Year (:--- ---) <:--- -----i) <,.----- --_.> (-----~> 

1° PHASE 

1.05 -> 1.25 tpy 

2° PHASE 

1.25 -> 1.4 tpy 

.3° PHASE 

OPI'IMIZATIffi S'lU)Y 

A. FEASIB • S'IUDY 

SOIAR FNAP. 
sruDY 

COlD CRYST. 
PIIDl' TFSI'S 

MARKET sruDY 

B. ENGINEERlNG 

BASIC DESIGl 

BID • r:::cclMENI'S 

CCNrRACT NfDJI'IATICN 

n~TICN 

CCNrnlICl' (S) NEXDl'IATICN 

--- PRX:UREMENl' / :NSTALIATIffi 

------..-..-----..----~ON 

Annex II 

1990 
(;-------

----,> 


