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Explanatory note'* 

The monetary unit in Turkey  is the lire (LT).    During the period 

oovred by thi3  report, the value  of the lire in  relation to the United 

States   dollar was SUS 1  = LT 19-25. 

The  following abbreviations  are U3ed in this  report! 

DCP Dichlorophenol 

UNDP United Nations  Development Programme 

UNIDO United Nations  Industrial Development Organization 

TZDK Turkiye Zirai   Donatim Kurumu  (General Directorate  of 
Agricultural   Supplies) 

r>,/l-D ?,4-Dichlorophenoxy acetic acid 

2,.1,5-T 2,4,5-Trichlorophenoxy acetic  acid 

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 th<   Secretariat  of the United Nations concerning the legal  status of any 

country,   territory,  city or area  or of its authorities,  or concerning the 

delimitation  of  its frontiers  or boundaries. 

Mention  of firm names and  commercial  products does not  imply the 

endorsement   of th    United Nations  Industrial Development Organization  (UNIDO). 
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3UMMAHI 

In order to mspt the increasing requirements of 0,4-D and ?,4,5-T   herbicides 

through local manufacture,  the Government of Turkey requested United Mations deve- 

lopment Protrava e in March 1976,  for expert assistance in carrying out a feasibility study 

of the Manufacture of these herbicides within the country . In response to this 

requeet, UNDP set up a project entitled "Establishment of a Herbicide Production 

Plant "    (DP/TUR/76/OII) with the united Nations Indurtrial Development Organifation 

(UNIDO) as the Kxecuting Agency . Under the first phase of the project UNIX arranged 

a one-month expert mi pai on in August, 1976 to study the feasibility of ¿,A-u   and 

¿•,4,5-f Herbicides manufacture in Turkey . Based on the report of this ai salon TZDK 

on behalf of the Government of Turkey,  took the deci' ion to implement the project , 

UNIDO therefore arranged for the present twonionth expert mi salon In 0ctober,I977 

to assist TZDK in the preparation of tender specifications for the herbicides   plant, 

on the basin of which offers for technology, design-engineering etc. could be Invited 

for the implementation of the project . 

Before however the tender specifications for the plant could be prepared,    the 

Expert found it necessary to finalise the project concept, by taking decisions   in 

oonsultation with T2IX regarding certain matters which had been left open in the 

feasibility study such as   product mix and production capacity of the plant,    plant 

location, extent to which technical know how from outside would be necessary, organi- 

sational arrangements necessary for implementing the project etc. After detailed 

discussions with TZDK and thorough consideration of all aspects of the project, the 

final project concept was decided upon, as reported below . 

I. TZDK decided , and for very good reasons , to not to include the produotlea of 



2,4,5-'P in the plant being planned at present, on ecoount of the hasards which are 

known to be associfited with its manu fee tur« . 

2. ïurthw it was decided that as against the originally envisaged plant capacity 

of 4,350 tone/year of 2,4-D , only 3,000 tona/year say be set up in the first phase, 

and the bilance may be set up under a second phase extension programa» to be implemented 

later . This ,  besides phasing the investment over a longer period, would nlso make 

significant improvement in the overall economics of the venture . 

3. The product-mix decided upon for the firirt phase production was as followst- 

Total    ?,4-D    cenaci ty   - 3i000    tons/yr. 

To be used for í 

Butyl Esters - 600 tons/yr. 

Isooctyl Esters - 770 „ 

Amines - 1200 „ 

2,4-D acid for sale - 430       „ 

4. Retarding the choice of process technology, it was considered best to specify 

in the tender specifications the technology which has been in use for the last over 

twenty years for 2,4-D manufacture   i.e.  first chlorination of phenol and then reac- 

tion with aono-ohloroaceUc acid, but at the same time leave the door open for any 

improvements which might be off erred by any technology suppliers . 

5. Por selecting   a suitable site for the plant, the expert alongwith counterpart 

personnel from TZDK undertook a three day tour of the north western part of Turkey 

and finally after visiting several possible locations,  selected Orhanemi   as the 

most suitable plaoe for locating the 2,4-D herbicides riant . This location meets 

satisfactorily all the technical , infrestructurai as well as transport linkage 

requirements of s plant of this type . 



6.    As far as the requirements of technology and know how for the* plant are 

concerned,  both TZDK and the expert were of the ooinion that no  turn-lcey arrang*- 

mrrts were called for,  and It would be neceenary only tc purchase tecnnolo/py , 

design-engineering,  technical supervifdon of construction,  training facilities 

for plant personnel and .i..¡ ústanc« durinf plant ntart-up fro« BOUTPS outside 

the country . Project management and co-ordination,  day to day miperviBion of 

construction and all civil works activities could be handled without any difficulty 

by TZDK itaelf   or an agency designated by it . 

7. During dipcusFions with TZDK  ,  thr erpert made a suggestion for the formation 

of a separate company (with TZDK ae the majority share holder)  for the management of 

the project and subsequent ©Deration of the plant . Apparently , TZDK was already 

thinking along those lines, and nubsequently had discussions with M/s Kuruma Tarim 

Ilaclari A.S. - • private company engaged in chemical e manufacture - on this subject. 

It is hoped that a joint company with TZDK majority holdings may be formed in the 

near future foi  the managerent of thin project . 

8. Accc-ding to a time schedule prepared by the expert for the implementation 

of the project,  it is expected that the 2,4-D plant would go into cosmission by the 

last quarter of 1979 , if the project implementation schedule is strictly adhered to. 

9. The final project concept (as stated above ) which evolved after discussions 

with TZDK, has been used as the basis of the tender specifications   prepared for the 

2,4-D Herbicides Plant . 

10. As the tender anecification for the 2,4-D olant is now ready, it is recommended 

that TZDK goes ahead with the invitation of tender bids for technology and know how for 

the riant and subsequently for the evaluation of offers and final selection of technology. 

It is also recommended that a site for the proposed plant be acquired at Orhangat at an 

early date, and the formation of a oompany for project and plant management be given high 

priority . 



•   DiTHDDUCTCON 

The consumption of herbicides ìB increasing in Turkey at a rapid rata. Moat 

technical pesticides and herbicides ar« imported at present,  and in 1975 the importa 

were estimated at US $ 40 million . Cereale and wheat are the moat important crops 

in Turkey and in 1969 herbicides were used with 6.79 % of the area under wheat 

:ultivation. In 1974 this figure rose to 11.02 •*   and by 1996 the use   of herbicides 

* planned to coyer 100 % of the area under wheat cultivation. 

Project Background 

In Tiew of the enormous Increspo in the requirement of herbicides which is likely 

^o occur in the future, and also to cut down the drain on the f-ountry* s foreign exchange 

resources that there inporta would otherwise cm   e, the  iovernment of Turkey decided 

in 1976    to exaaine the possibility of local manufacture of 2,4-D and 2,4,5-T herbicide» . 

"onpenuently in March, 1976 it reauested expert assistance fro« united Nation« Development 

Programme (UNDP) in carrying out a feasibility study of herbicides production in Turkey . 

In response to this request UNDP set up a project DP/TOR/76/011 entitled "Establishment 

of a Herbicide Production Plant"   with United Nations Industrial Development Organisation 

(UNIDO) as the Executing Agency and TZDK of the Ministry of Agriculture, Government of 

Turkey as the government counterpart . 

Earlier Work Done 

Under the firat phase of the project UNIDO arranged for • one-month expert mission 

in August, 1976, under which Mr.J.Burton - a UNIDO consultant - completed a fm**ibi\ity 

study on " The Establishment of a Herbicide Plant"^ in Turkey.     Baaed on the 

findings of this mission TZDK decided to proceed with the implementation of the project 

and reauested UNIDO's as ni stance in the preparation of Tender Speci fi cations tor the 

2,4-D and 2,4,5-T   Herbicides Production Pleat, on the basis of whloh offers for technical 

know hov for the plant could be invited. 

1,   DP/TD/SER.B.84. 



Présent Mission 

Therefore under the second phase of UNIDO'e technical assistant procreane , 

Mr. A.K.Bhatnagar - UNIDO consultant - undertook a two-aonth expert mission begin- 

ning 15 October, 1977 ,  to assist TZDK in the preparation of tender specifications 

for the Herbicides Production PI-vit and aleo to pre-varie orerai 1 guidance and advice 

on the implementation of the project . 

Before noverar the expert could launch on the preparation of tender specifications, 

he «as faced with the task of finalising the project concept for the Herbicides Plant, 

as several definitive decisions relating to the plant had been left open in the feasi- 

bility study,    and without final decisions regarding these aspects being taken,  the 

plant specifications could not be prepared .   The expert therefore had detailed disciss- 

ions with TZK in order to arrive at final decisions regarding the following aspects 

of the Herbicides Project i- 

1. Products to be manufactured in the plant . 

2. Rated Production Capacity of the plant. 

3. Selection of Technology . 

4. Selection of plant location . 

5. Organizational aspects of project implementation . 

6. Possibility of forming a company for project/plwit management. 

7. Time Schedule for completion of the project . 

In addition a number of other related matters such as the implications of technology 

purchase agreements« usual tene and conditions of design ft engineering contracts , 

turn-key contracts and their advantages and disadvantages, procedure for purchase of 

equipment etc. were discussed with TZDK, and overall advine on project implementation 

was of ferrad .   The details of decisions taken regarding the final project concept, and 

the project implementation methodology etc are reported in the subsequent oaaptsrs of 

this report .  Finally the Tender Specification was oompleted , based on the project 

concept evolved through these dieounsions and consequent decisions. 



.   PROJECT   OONCBPT 

As at«ted in the «ari i er part of this report,  the expert bad to first finalise 

'he Project Concspt before (xwunencing the preparation of specifications for the Her- 

bicides Plant . Therefore detailed discussione were held with TZDK on different aspeóte 

if the project and following decisions were taken j 

Products to be manufactured 

After* learning about certain serious industrial accidents which have occurred in 

« riant manufacturing 2,4,5-T in Itnly, TZDK has taken the decision, and for very sound 

"ensons,  that the proposed plant should manufacture only 2,4-D technical (acid) and the 

iown stream products - Butyl & Iso-octyl esters »«id saines - and the Manufacture   of 

~.4,S-T should be left out,  at least for the present . This decision appears to be quite 

nena!ble in view of the hasards involved in the production of 2,4,5-T , and as even other« 

wise the capacity planned for ?,4,5-T   was only 650 tons/year constituting only 13 % of 

the total projected plant capacity,  there would be no difficulty in implementing the 

iecision . 

Rated Production Capacity 

Originally it was proposed that the plant should be based on an annual rated 

production capacity of   4,350 tons/year of 2,4-D acid . Thie capacity figure has been 

the subject of some criticiaa-as being too high when viewed againat the projeoted aarket 

deaand assessment of   2,4-D   In Turkey, which according to TZDK's market study, would be 

">460 tons in I960 ( constituting   56.5 % of plant capacity )    and is likely to go up to 

4773 (100 % plant capacity) not until the year 1987 . 

Therefore to aeet this objection and to iaprove the eoonoaics of the plant, it was 

suggested to TZEK that the plant capacity could be built up in two stages - in the first 

phase   3300 tone/year with provision for extension for the hálanos during a second phase. 
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This suggestion was considered quit« appropriât« by TZEK   and has been accepted a« 

the basis of the design capacity of the proposed plant . With the rated capacity of 

the ni vit at   3000 tone/year the capacity utilization factor, at the time of start up 

in I960    improves to the figure of 82 % , which is considered quite satisfactory fro« 

the ptint of view of operational economics   .   The detailed   production pattern of the 

plant, according to the requirements indicated by TZEK would be as follows t 

EhajeJ. 

Total Production   2,4-D Add 

To be used in the manufacture of s 

Butyl Enters 

Iso-octyl Estars 

Amine« 

Sale as acid 

3,000 tons/year 

6.00 tons/year 

770 tons/year 

1200 tons/year 

450 tons/year 

Mono-chloro aoetic acid - an intermediate - 1B planned to be produced and 

utilised as indicated below j 

Total production of Mono-chloro aoetic add -   4,250    tons/y«ar 

To be used in the production of 2,4-D 

To be sold as MCA Add 

-   1,800    tons/year 

2,450    tons/year 

The product mix   indicated by TZEK a« stated abov«thas been used a« th« basis of 

the tender specification preparad for the plant . 

Provision for extension of th« plant for creating additional crpadty would be kmpt 

at thie atage of plaaninf . How«v«r, th« dédalos   regarding the exact inervase la 
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capacity to be creoted during the aeoond phaee , would be taken at • later stag« . 

Salactlon of Procese Technology 

For the Manufacture of ?,4-dichlorophenoxy acetic acid thera is lnfaet no wide 

cholea of technology available. Out of the two processes «ployed for its aanufactura, 

one process hae been usad by Dow Chemicals and Chlpaan in the united States for the 

last over twenty years . In this process phenol is first chlorinated to dichlorophenol 

and then reacted with •onochloroacetic acid to produce 2,4-dichlorophenoxyacetic add . 

In the second   process, which was developed by Manate, phenol and «onochloroacetic acid 

are first reacted together and the product ia than chlorinated to produce 2,4-D acid . 

While the first procese has the support of having bean in use,for » long tine , of two 

major manufacturers of this product It. the U.S.A., the second one clnims higher conversion 

rates up to   94 1>   as against   84 %   said to be achieved in the first process .   However, 

it is not definitely known as to how «any producers of 2,4-D are actually  »sing   the 

second technology . 

In view of this situation, it was considered prudent to base the specification for 

the process technology on the first proceas which hae been successfully used for a long 

time   in the major manufacturing planta of the world, but keep the specification flexible 

enough to accommodate offers of technology fro« other process supplier aleo who   may 

have an improved version of the technology available suitably backed by adequate opera- 

tional experience. It waa considered best that the final choice of technology be made 

after a technological evaluation of the offere received fro« procesa suppliers. 

Selection of plant Location 

In the feasibility study , prepared earlier on thia project,  two loeatione had 

been suggested for installing thte plant - Aliaga along the South-Western coast and 

Sariflikoohiear in the central part of Turkey . In addition, it was «iggeeted   that 

a location on the Western coast along the   Maiaara Sea «ay also be considered   . 
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Upon a «or« detailed analyst« , Aliaga vae ruled out by the author of the feasibility 

study, «hile the question of final plant location was left open , 

The selection of a suitable location for the 2,4-D plant vas approached by the 

e xpert in the present mission,  from the point of view of the following considerations! 

1. Availability and transport economics of raw materials suca as phenol,  chlorine, 

caustic soda, acetic acid etc. 

2. Availability of utility services - electricity, water,  steam - and effluent 

disposal facilities for the plant . 

3. Proximity to markets   i.e. the formulation j—ants in which 2,4-D products are used. 

4. Price of land . 

Seri fliko chi aar     as a possible location for the plant was considered by the 'xpert, 

but it did not appear to be   very suitable   both   from the point of view of location 

of markets for the products as well as the supplies of phenol and acetic add x both 

of which are located in the ^orth Vest of the country . A new caustic-chlorine plant 

is, of course , under construction at Serlflikochisar and is likely to go into product- 

ion in late 1978, bat if the plant is   located at Serifllkochiear, then acetic acid 

must oome all the way fron Adapasari 450 kms in the north west and supplias of phenol 

(to be imported ) must be transported by road either fron lernet in the North Wast or 

from the nearest port of  Herein   330 kms in the South . Then ag*in the products fron 

the plant must again be back-freighted about 900 kms north west to the Istanbul-Isnet 

ragion where the fomulation plante are located . In view of this unfavourable transport 

economics of this location, Seriflikochisar was not considered suitable for this plant. 

In view of tìie fact that the rsw material supply sources as well as the markets 

for the 2,4-D plant products are located in the North-»stern part of the country, it 

was felt that this plant should preferably be located in the North West close to the 

Isnet industrial area . In this region caustic soda and chlorine could be obtained fron 

a manufacturing plant in Isnet, while acetic acid could come from Adapasari about 100 kms. 
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in the North, phenol oould b« received »t the nearest part which would be within 

12 kae. in this re#.on and most important of ell  ttm product« fro« th« plant   -raid 

be sent to the formulation planta   In th« saw« are« . 

Th«  expert therefore undertook a 3-dny tour of th« Ietanbul-Ismet-Gaslik-iursa 

area in the Norm w-v-t of the oountry,  to mlsct a suitable location for th« plant . 

During this toar opportunity waa taken to inspect the caustic-chlonneplant of 

M/s   Koruna Tarim Ilaclari A.S. located at Iaiet, which ia th« likely source of 

caustic-chlorine isupplJee to the £,4-D plant . This plant produces about 15,000 t/s 

of chlorine and an equivalent tonnage of raustlc «oda , and osa satisfactorily meet 

the requirements of th« ?, 4-D plant for thaae chemicals . Chlorine in one ton siael 

cylinder« and caustic euda in steel tanks (as a 50 % solution)  can b« sent from this 

plant to any location along th« sea coast by wat«r transport . 

Further driving along th« Isa«t Bay, aererai areas along th« Mamara Sea coast 

were considered to b« suitable for locating th« 2,4-D plant,  but had to b« precluded 

fro» considération on account of th« restrictions placed by the government against 

location of any further industries in this region , until after the town of Camlik . 

In Gaalik- which is a coastal town - and where a fertilizar factory is under construct- 

ion,  there waa a good possibility for finding a suitable location for the 2,4-D plant 

along the sea coast, but th« prevailing price of land - 400 to 600 TL per sq. meter - 

seeaed to be too high and b*sid«s m««ting requirements of fresh water for process needs 

oould pose a probi«• . It was learnt that th« fertiliser plant is planning to obtain 

its requircnents of fresh water fron lake Isnik about 12 kae. away . 

Orbami - Finally driving inlands towards lake Isnik, a sul tabi« area for locating the 

2,4-0 plant was found near the town of Orhangas . Thie arsa is situated on th« Western 

side of lake Isnik and practically meets all th« require««t« of a site for the 2,4-D plant 
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Suppliti of fresh water for process and other need« , art of course very conveniently 

available fro« lake Isnlk . Electric power la easily available    as there la a hi** tension 

trpneaisflon line paaaing through the area and already supplying pover to an iron foundry 

located in this region . Proceea effluent« fraa the ?,4-D plant,  after treatment can be 

discharged into • channel which carries overflow from the lake Into the M amara S* a . 

Supplies of chlorine and caustic soda can quite easily cose from the chlorine-cauBtic 

plant at Isaet to the port of Gam Ilk by see, and from there can b« transported by road 

to the plant «it« over a distane« of only 12 tana . Suppliée of phenol can also be   off- 

loaded at the port of Geallk fro« ships and brought by road to the plant site . Aostlc 

acid «ill ooae fro« Idapasarl by road over a distanoe not exceeding HO kas. and the final 

producta fron the 2,4-D oan also be shipped fro« Gemlik port by water transport to the 

fonulation plant« In the I «set area, without any difficulty . The price of land in this 

region also seen« to be quite reasonable at about 300 IL per sq.aster . 

From all consideration« Qrhanjtaa   see«a to be very well situated for locating a 

?,4~D herbicides plant . It is however suggested, that the actual site for the plant 

be selected in the proximity of the Iron Foundry, as the ground level on that side is 

sufficiently releed to avoid the poesibility of water logging of the area, and the «oil 

also apDears to be fin enough to have adequate load bearing capacity for the factory 

buildings and plant and équipaient . Beside«, there ia an electric sub-station already 

located in this area and the length and the oonaequent cost of the main electric supply 

cablea to the proposed plant sit« would not be too high . 

It is therefore reoomsended that TZDK ini ti atea early action for acquiring a 

alt« for the ?,4-D plant at Orhangag . 
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TII.    PROJKCT  IMPLEMENTATION 

O rr-uii7.it i on a I  ArranffpTionts   for Project Implementation 

The expert, bad detailed di scusai one with TZDK regarding the organi «ti onal 

aspects of implementing the project i.e. whether TZDK would like the project to 

be handled on a turn-key basis by a project engineering coapany or purchase only 

process technology plus   design - engineering serri oes , and handle project aanage- 

nent and oo-ordination itself . 

TZDK indicated a strong preference for the latter approach to project imple- 

mentation and suggested tnat project management   and eren design and construction 

of all civil works can be handled within its organisation, and it would be necessary 

only to purchase process technology , design-engineering and some other technical 

services   such as technical supervision of construction and assistano« during start 

up etc . 

The expert was in full agreenent with the iapleaentational approach   suggested 

by TZDK. as this approach is nore beneficial to developing oountries and is at the 

seae tlae less expensive in terns of the projecting cost of the project . AB far as 

the question of availability of project aanageaent expertise is concerned, first of 

all TZDK itself has been handling projects in the field of agricultural machinery , 

and is fsailiar with the overall aethodology of project implementation,  besides in 

the 2,4-D project there is a strong likelyhood of a/* Korun Tarla Ilaclari A.3. 

being associated with the venture, and as the latter has over ten year« experience 

in the field of chemical industries, no particular difficulties are visualised   la 

adopting the latter project implementation approach . 

As a result of these diseussions it was decided that TZK (or an agency designated 

by it ) would handle project aanageaent, project coordination ft supervision plus   all 

olvil works, where ae   pi. cess technology, design-engineering, technical super i si on 

of construction, training facilitiee for plant personnel and assistance during plant 
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atârt up would be purchased from an outside fin of project engineers . It vaa 

also considered de pi rabia to purchase the procaea technology plue the reat of 

technical services a« a*packmge deal" from a single contractor, who should prorida 

the complete overall process ft engineering guarantee for the entire plant rather 

than dealing «1th the process suppliera and project engineers separately. 

The expert also «ppraised TZDK of all asoeots and implications of technology 

and know how purchass agreenenta, such as "exclusivit.vand non-exclusivity "   of 

technology sold , the extent of coverage provided by plant performance guarantees, 

and the measures to be tnken by purchaser« to safeguard their own interests . The 

tender specification    for toe 2,4-D plant was drafted incorporating the iapleaenta- 

tional arrangements   as desired by TZDK end the details as atated above . 

Formation of a Coapany for Project ft plant Management 

The expert discusBed with TZDK the possibility of forming a coapany which could 

take up the responsibility of first implementing the project and later operating and 

man.-i#ing the plant . Apparently TZDK was itself contemplating ROBS such arrangement , 

and the expert'   suggestions   gave further impetua to the plana for the fomation of 

such a coapany . 

Di.icuBRions were therefore held between TZDK and a/a Ko naia Tarla Ilaclari A.S. 

for the fomation of a joint venture,  in which TZDK would have the controlling interest, 

whils Koruma Ilaclari, The Industrial Development Bsnk of Turkey and one commercial 

bank would be the other share holders    . In confirmation of thsse discussions, m/s 

Koruaa Tarim Ilaclari A.S. has submitted a formal proposal to TZDK for the formation 

of a joint venture on the above basis, and it is anticipated that a coapany for managing 

and financing this project nay be formed in the not too distant future» . The fomation 

of «ich t. company would be a aajor atep forward in the implementation of the project as 

it will bring togathsr both the expertise aa well as the finance required for it . 
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Project Implementation Tlae Schedule 

With the completion of tender specific»tic* for the 2,4-D plant,  the stage ^e 

now aet for TZEK to go «head with the invitatio of offers for the supply of pro. «e* 

technology and tha desila - engineering eervic-tw etc. for the proposed herbicides pleat. 

It would take about 2-3 aonths for of fem fro« prospective bidders to be received, 

and thereafter 1-2 months for the offers to he evaluated and the final contract to be 

nepjtiated and signed with the succeeaful contractor . From the tiae of coawencsaent 

of desiai work for the plant, it is estimated that about eighteen aonths would be 

required for the plant to be   set up and commissioned . 

Therefore starting with the invitation of tender bids   for the supply of technology 

and engineering in January, 1978,    if the contr    t for technical know how and services 

is finali sed by April/May, 1978 , the 2,4-D plant should be in production by the last 

quarter of 197e» or latest by January, 1980  .    an elaborate time schedule showing the 

detailed   constriction activities involved in the project for setting up this plant was 

prepared by the expert   and handed over to TZEK for their infornati on, and future planning 

on the implementation of the project . 

Preparation of tender specifications for the project 

is reported in the earlier chapters,  decisions regarding various aspects of the 

project, which had bean left open in the feasibility study, were taken by the expert, 

after detailed consultations with TZIK , as a result of which the project oonospt as 

well as the implasen ta tional approach waa finalised . The Project Specifications for 

the invitation of tender bida for the supply of technology sod engineering etc. were 

therefore based entirely on the final project concept thus evolved    and truly reflect 

the decisions taken by TZOC regarding the basic parameters of the 2,4-D Harbi cides Pisa t. 



1 > - 

'•   .{BOOMMENDED    FUTURE   ACTTOW 

Por the early implementation of the 2,4-D Herbicidee Project, It is recommended 

that action on the following aspects of the project be taken at the earlieat opportuni tyi- 

Invitation of offers for the supply of technology ft Engineering 

la the tender specifica ti one for the 2,4-D He?¡>i cides Plant are nov ready, TZMC 

should immediately invite offers froa project engineering organisations and/or technology 

suppliers,  for the supply of technology, design-engineering, and other technical serri cea 

required for the implementation of the project . This can be done, either by advertising 

in the press or by writing to a selected number of prospective project engineering or 

technology supplying organizations in the world . 

Evaluation of Offers & award of contract for technology ft engineering 

After the offers for the supply of technology and engineering have bean received, 

TZEK should evaluate these offers, if necessary, with the assistance of an  export  fron 

UNIDO , and finally select the offer which is considered aost RUItable both from tech- 

nical as well as financial point of views . 

After the final offer has been selected and the tens and conditions of supply 

of technical know how as well aa the price settled with the successful contractor , 

TZEK should prepare, negotiate and finalise a contract with the successful contractor, 

spelling out in detail all  the technical services, data and information to be provided 

by the successful contractor, and the terns and conditions   of supplying these services, 

including the detailed Banner of payments etc.  to be nade, and the process and engineering 

guarantees   etc. to be provided by the successful contractor. 

Acquiring a Site for the plant 

It is recommended that TZDK should initiate action for the acquisition of a cite 

for the 2,4-D Herbicidee Plant   at the location selected for it at Orhanmmi   In   the 

north-western   part of the country . After a alto for the plant has been purchased, TZQT. 

should arrange for the site development work - fencing, levelling, laying of ap roach 

roads etc -    to be commenced through its construction division . It will be extremely 



useful  ,  if the idte devtilopment activities can be completed before the commencement 

of design work for the plant sometime In May/June, 1978 . 

Fonaation of a company for Projoct/frlant Management 

It le recomí ended that  fr. ran ti on of a (wr.fn; for the management of 2,4-D projsct 

be giren the highest priority . As the project management and coordination reaponaibility 

for the ?,A-D fiant le expected to be handled by thia organisation, it is important 

that this company bo establiahed and operating bj the time the contract for the denial 

and engineering is awarded to the   outside contractor .  If the formation of the company 

is per ohance delayed iue to any unavoidable reasons, then TZDK should make some alter- 

native arrangements for handling the management of the project till such time as the 

oompany becomes operational . 

Trim"!'* nt f**-*nnsl for the Herbicide» Plant 

In the tend«- specifications for the . ,â-b Plant requirement* for arranging 

trmlning facilities , here been made the responsibility of the successful contractor. 

Therefore , as soon as the final offer has been selected and the contract is being 

negotiated, r¿OL should irorlc out the detalla in respect of the number and levels of 

staff to be trained for the   lent and include these In the contract agreement . After 

the contract has been signed, TZDK should arrange for the required number of   engineers 

mnd operators etc.    to be selected and sent for training in the factories   and establish- 

ments wrnre training facilities hare been arranged by the successful contractor .    It 

la desirable that none advance planning and action la taken in respect of training, as 

trained pereonnel will be required to be on their jobs , as soon as the plant   has been 

oonstaucted and is ready to go into commission . 
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Ann" y 

MIMES OP PERSONS MMT DURING THE MISSION 

Durine the cours« of the ai toi on tht ^xp^rt had the opportunity of matting the 

following peraone in oonnaction with the 2,4-D Herbicides Project t 

IM 

Hr. Carat Ayhan , Can. Director - TZDK 

Mr. Taaar Akaoy , Asett. Sen. Manager, TZDK 

Mr. Mehaet Erdir, Planning Manager, TZDK 

Mr. Nurretin Alpkent, Aestt. planning Manager, TZDK 

Mr. Caaal Qungttr , Planning Engineer, PZDI 

Ion— Tari« Ilaclart 

Mr. Neaik K. Tttreslnler , Gen. Manager . 

Mr. Urdogan A aal   , Aaatt. Can. Y nager . 

United Mattona 

Mr. R. Lalkaka , Senior Indue trial Development Field Advieer, UNIDO . 

Mra. Inci Kurmua, Programma ABRí staut, WOP . 

Mr. Arno van der Kruija , Junior Profeaaional Officer, UNDP . 
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