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The  Tranian Fertiliser Industry 

1.00     Introduction 

1.01 The  development  of  the Iranian fertiliser  industry offer«   a 
complex  analytical  problem,   in which molt of the parameters 

are   rapidly   changing. 

1.02 It  wai  necessary  to estimate future  regional demands,  beyond- 
the   end of  the  5th  Development  Plan,   derived from an end-use 

analysis,   and also to take  a much  closer  look into the  variation 

in  costs  deriving  from site  location,   to  obtain a  clearer   under- 

standing of the development options available to the industry. 

1.0J     Th« topography of the land,   the  annual  rain-fall,   the availability 

oí  surface  and ground water for  irrigation, and the climate have 

already established a pattern of cropping,   and with it a broad 
pattern of fertiliser  application in which  three main concentrations 

of  use are  seen to be in the north and  north-west,   the  north- 

east and  the south-east.      The detailed market studies  indicate 

that this  broad pattern will continue up to the year  1361,  although 

there will be changes in the  relative proportions of the  areas. 

1.04     In addition to these three main areas of fertiliser application 
within Iran, there could be export potential for fertilisers from 

th« south through Bandar Shahpour and possibly from the north 

through Bandar Pania vi. 

1.03 Although the ultimate us« of fertilisers is limited mainly by th« 

availability of water,  th«  rate of increase in the use of fertili- 

sers will be determined as much by advancement in farming 
techniques,   farm management,   and the economics of crop pro- 

duction,   as by irrigation development. 

JgÜ^ÄW**^''';' •" *• MnawtWuiMt**«, 
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I. Il    Tat prwjactai lato ml éaaiaai «aátr tat 
la ttit rapar« far attratta «ai paaaafcaat fartJliaara ay tat 
TMr IMI,  la 1131 taaaciac IMM par •••mu la «Mal,  aai 

alaat ptaaaci alaat taptatitat ap la ISM aa #atJaat fram aaw 
ptaata,   ptavtia aaly aWat 111 taatcaai taaa tatpal capacity, 
aaw ftrtâlitar plaaii will evaatvally aacawia aacaaaary.    Acaar 
4te| la a racaat iiiwiiimiM ay «aa Nallaaal Patralaam 
Il le ala« ptaaaai ta awiM a aaw «raa alaat.   mi Slltaaauai 
aai a aaaaa-awuaaalam paaapaata alaat,   capacity IM 
laat ay 1)11. 

u 

LIT    Tat lacatjaaaf tasta saw alaata will 
ilttrlt allea af ta« ItrMttatrt,  tat aa#t ai raw 
plaat.  UM availability mi water,  capital lavaa 
aacttaiMtiat af aapart ai fartltâatrt aai af 

la, paaapaarlt aaM aai 
paUay. 

ay UM caat af 
rlalt al tat 
abarata, tat 

adi, aai af caaraa 

I.M    Alwwaaa rafaraata It aaaac ta palatala»* fattili aar a,  tat «arraal 
aaapt af «alta It aaly late taaa \% mi tat »alai 
lacrcaaiag la 1% ay UH, Ala rapati 
aai »atepac» faratttara. 

I 
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S. •# I—Uff.   Concluotono and Recommendation» 

t. ti Tí»« projections of fertiliser demand on the bail» of and- 

ate analysis in «ach province indicate that by the year 

I'él,   it is   possible for demand  to  reach   500, OOOtons of 

«rea and   735,000  tont of  diammoniun »-phosphate  (DAP). 

2.02        The total fertiliser demand ha*  been computed on the baeie 

ei  producing only  two producta,   -  urea and DAP,   in line 

with the  policy °f  reducing the  number of  fertilizer producta 

to bo marketed.     This policy,   in  the longer term,   may 

•rove to bo  too rigid and per hap«  uneconomic,   because of 

the neo« to finely balance  the »oil  nutrient content. 

t, 01        The distribution of demand «howe a concentration of demand 

in UM north and northweat (39%).   the northeast (12*.), and 

the southeast (27%). 

2.9)4        Thee* projections take into account the pUnntd expansion 

of irrigated areaa,   the trends in crop distribution,  and 

the latest tost applications of fertilisers made by the foil 

Institut«.     The figures are not to be regarded as the ul- 

timate Iranian demand but they are thought to be  realistic 

and attainable by  1341. 

LOS       Espansione to production capacity at Bandar Shah pour to 

be completed by 1354.  will increase the production capacity 

of existing plants to 311,000 tons of urea and 2*7,000 tono 

of DAP. 
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i.t*       It   it   llH   T+fTf4   lfc*|  II  it  plMMM4  I«  «MCt  • 

«r«a ala* M »amlar Ifcakpcar to •*«•«<« )IO,000 tout. 

kriafiaf tka total «r«a capacity to 421,000 ton«.     Stuc« 

•k« p rtjtctrt «amami for «raa a«Jy rtaclwt »00, 000 t 

in tfct raar 1)41,   tkera «NM ka a t«k«ta»tial marfia 
for «sport. 

t. tî     A M« plaat to prwéac« 200,000 tout W 

pkaapaato (MAP) 1« r«««rt«4 to ka fimmmme ft? «radia« by 

l)S4 at laudar «ktkpt«r.   brinila! UM total al DAP ma 

MAP to §00,000 toa»,   «r akawt 120,000 tout at avvivala« 

DAP bata* aa PjO§ cantoni.     Na fertltor DAP plaata ar« 

amrita|«4 wk«r«aa *M pr«tocto< ««maa« ay 1)41  it aati- 
mat«4 to »a 735,000 to«« al DAP. 

I 
t.ti     Tito limito« ¿«mana for misa« fertiliser« ka« k««a 

lato acca««! »aparatoly,   Wt il it nato« IMI il mi*«« 

foHiliMr« «ara lr««ly arali «al«,  UM lacrea«« la 

«•«14 bac«ma a mator aliar« 9i tka total i«rtili««r 

I. tf    P««aa«l«m ftrliliMra, •• ti mato« to ka 1* al UM total 

kr 1)41,  will «a—imia to k« imparto*,  «ai««« a ««tubi« 
mia«ral •««••it la imi la Ira«. 

t. It    TW étvltpmtal «I UM latfettry.  It 

a«r«aa «v«r tkra« pfcaa««. 

(1)   Campiti«« «f 

•••kftar, to 

«rat aaa tf 7,00« 

foM to «ariana« pianto al »aaéar 

•»tal «wtovit «f 110,00)0 tona «f 
•f DAP. 

(M)  Tat «ra«ttoa «e* a »tv fcrtUlaar la 

L 
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(iii)       Tkt erection oí » further fertili »er  compita in the 

northeast. 

The time   «cale  of the second  and  third  phase  is  not co ne irte red 

te be  in  any  way   ritmici,   bat  it ie  probable   that  l'hase  II   would 

come  into production about the year   J i">7/fc  and Prisse   TI!   at 

around   1360/2.     Actual timing would  depend  upon the  observed 

trend of  increased demande,   in  comparison with the projections 

provided in  this  report. 

1.11      The existing  plane limit the production oí fertilizers  to  Bandar 

Shahpeur,   and  this fails to make  provision  for export of  ferti- 

lisers  to  the   USSR,   because  it would  not be economic   to  trans- 

port fertilisers from the south for export through H andar Pahlavi. 

t. II     The centre  of distribution of the north-western area has  been 

Shown to  he  to  the east of Rasht,   and Rasht with the  adjacent 

port of Bandar  Pahlavi is therefore  a possible location  to be 

considered.      Further it is on the  route of the 42"  northern 

pipeline.      A«  alternative location for   consideration is   at  Ghairin, 

because  it is   at  the termination of the   railway   system,    and  Ghaz- 

vin tee is  on the route of the 42"  pipeline. 

t. 13     In the enee  of DAP production in the  northwest,   the cost of 

transporting  sulphur,   and phosphoric   acid or phosphate rock 

from Ban4ar Shahpour is shewn to be prohibitive.     On the other 

hand,   if pfeosphate rock of suitable quality could be imported 

from the USSR through Bandar Pahlavi,   at priese no higher 

than the  roch imported from Florida,   USA, through Bandar 

Shahpetar,   then DAP production in the north-west becomes a 

possibility.     Preliminary inquiries  indicate that a suitable Phos- 

phats roch may be available from the USSR. 

1.14     Unfortunately the only known deposit of phosphate rock in Iran 

•t themehnh.   Is reported to be of low grada and uneconomic 

for fens production of pheophatic acid. 
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TI»* possible  import of phosphate  rock from  ••nth Russet through 

Caspian parta,   should net be lightly pas* ever,   when a world shor- 

tsg« of phosphate  rock ia  probable.     I'M rt her mo re,   phosphate  rock 

from  the  USSR  may  Kav«  a lower CIF  coat than  rock  imported from 

more diatant  aourcea  through  Bandar  Shahpour. 

2.19     Further     provided Iran's excess  aulphur  production  can be  exported 

through Bandar Shahpour,   a further  reduction in production cost of 

DAP in the north we at would ana«* from importing the aulphur require« 

menta from the USSR,   but thia haa not been taken into account in 

estimating the  coata. 

2. 14    Urea production in the north-we at would be economic,   provided the 

capacity of the a upper ting ammonia plant waa at leaat 700 tona per 

day.     If the whole of thia ammonia production war '  te be converted 

into urea,   then a urea capacity of 400,000 tena per annum would be 

required.     Thia quantity,   together with the expanded production in the 

aouth,   would total approxinately 700, 000 tene, aa compared with the 

projected demand of 500,000 tena,   leaving 200,000 tena for export 

either from Bandar Shahpour er Bandar P ahi avi. 

2.17    This dependency on experta would be  reduced if a DAP plant,   uaing 

phosphate reck fretti the USSR were te be constructed, in the north- 

west,  having n capacity ef 2 JO, 000 tone per annum.    The expanded 

capacity at Bandar Shahpour ef 197,000 tena ia ahert ef the estimated 

demand fer DAP by 431,000 tana per annum.    A DAP plant ef 2S0, 000 

teas capacity require« M.000 tana ef ammonia,   equivalent to 100,000 

tens ef urea,   and In thia caae the urea plant could he deaigned fer 

300,000 tana,   leaving a reduced national balance ai 100,000 tana far 

expert« 

jp»   «IW nwmw 
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2. î * From  this   it  emrrize»  that   if  would b».   desirable  to  bave   a   plant 

in   the   (ih.t/.vin   or   p.i»ht   areas   to prorln( f    300,000   tons   of    urea 

u>inf¿   cas   from the   \¿"   pipeline   together   with    i   DAP   plani   of 

¿SO, 000   tons   (ipniity   usinu   phosphate   ruck    from   tin    lrSSR. 

Of C'Hiif   (iba/,\in   is  ( onnri te<l   to  the   rnlw.iy    syst.   ,i      11.   IH   pro- 

b.il)ly   n   mori"   sail ible   location   for  a   urea / I >.*\ l'  cuiiiplcy   than 

Rasht,   provided   the   requisito   water  supply   is   available,    but   should 

a   rail   hnk   be   made  between   (¡hazvin   and   Rasht,   ilion   K isht   would 

probably   be   more   advantageous. 

2.1t If  after   a full   investigation into   the possibility  of obtaining  phosphate 

rock  frjm   the   USSR,   the   proposal  has   to   bi-   disiarde.il,    then 

a  400,000  ton urea plant  located in the   (¿hazvin area   is   -in  eco- 

nomic  uni4,     provided a   sustained export   to Russia  of   ISO, 000 

ton«  per   annum   of urea  is  possible,   and   50, 000 tons  through 

Bandar Shahpour. 

2.20 The centre  of distribution of  the  north  eastern area  has  been shown 

to  b« west of  Ma shad in  the   Esferain locality,   but   the  projected 

quantity  of fertilizer»  required,   as compared  with  the   north-western 

arsa,   is   considerably  less. 

Ata date   probably around   1361,    as a  third   stage   after   the construction 

of • fertiliser  plant in the north-west,   when demand  may  well 

exceed the projected demand  in   1361,  the   north-eastern area has 

som« distinct advantages  as  a  venue for  a   fertilizer  plant,   even 

though the factory production  cost may  be   unavoidably  higher with 

a smaller plant. 

2.11 A   1ft" pipeline,    125 km.   in length,   from  th« gas field east of 

Ma s had to  Mashad,   is nearing  completion,    and compared with 

Bandar Shahpour,   the relatively  small  additional cost of  gas 

transport is more  than off-sot  by the  considerable  reduction in 

th«  cost of fertiliser distribution.    Th«  factory production cost 

of «roa at  Mashad could be up to !§. 00 a  ton more than at 

Ban4ar Shahpour  and still be  an economic  proposition. 
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The »rejected demand for urca in 1361 in Khorassan,   Masandaran, 

Gorgon and Semnan ia 140,000 tona,  while the DAP demand ii »re- 
jected at 190,000 tona. 

2.11   DAP production ueing phosphate rock imported from the USSR through 

Bandar Shah,   employing a «pecially constructed jetty and improved 

roade  to Mashad,   ia an economic possibility.    Assuming the same 

landed cost for phoephate rock at Bandar Shah as at Bandar Shahpour, 
and the same cost of natural gas,   the production and distribution 

cost of DAP at M as h ad,  is a little more expensive than Bandar Shahpour 

bat «till ranks aa a possibility.     It is further assumed that the gae 

analyeis is such that the sulphur required to make eulphuric acid will 
be available from the gaa field. 

1.13 Thar« are more unknown factore in the north-eastern area,  for example 

the availability of water in the required quantities at Maehad or to 

the west of Masked,   but in view of the indicated economies of dietri- 

butto«,   and die Government policy of regional development,  a detailed 
feasibility study covering optimum plant siae,  distribution costs and 

the poosiUlity of phosphate rock imports from the USSR may well 

reeult ia the eventual coas true tioa of a fertiliser plant in this area. 

1.14 Although the coete in the report are estimated,  emphaeis ia placed on 

cost differences rather than absolute coat«, from which it ie poseíale 
to drew broad conclueieae. 

The eeumated coate Indicate that It ia marginally economic to produce 
«rea aleae at Ghaevin,  Reeht and possibly Maehad,  hut only if at 

leaet 1§0, 000 tone a year are exported to USSR, would it be possible 
to take advantage of économies oí »cale. 

It ie not ecane urie te preduce DAP at Recht,  Ghaavia or Masked baeed 
ea pheophats reck imported through Bendar thahpser,   hut with phoephate 
reek from Russia it may become poeeible to produce DAP at all 
three leeatieae at marginally osons nú« ratea. 

i 
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2.21        Of  paramount importance ¡i the  need to operate  all fertiliser 

planta   at maximum  capacity,   because of the high proportion  of 

capital   charges included  in the  cost  per  ton,   ind   bo*h the  availabi- 

lity   of  Russi,in phosphate   rock,    and  the export of urea to Russia 

would   need  to  be   based  on long  term contracts. 

2.26 This   report  has   indicated  possible   options  on plant  locations, 

source  of phosphate   rock and sulphur and urea exports.     Ths 

export of DAP   to  Russia is  less  likely to be  economic but is 

worthy  of investigation. 

2.27 The possibilities of   Russian trade  in phosphate  rock imports 

and  urea/DAP exports  could  be  a profitable sourc« of inquiry, 

following which a more accurate study of the feasibility of plant! 

in the  north-west  and north-east would become possible. 

* 
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3. 00      Projected Fertiliser  Demand 

3.01      The chemical fertilizer requirement! in 1361  have  been esti- 

mated by the end-use method at about 780, 000 tona  <>í   plant 

nutrienti (N:P205:K20).     Thia comparea with 162,000 toni in 

1350 and  a  5th  Plan  target of 415,000 toni by  1356. 

3.02 Consumption per hectare of irrigated land area has  risen from 

7 kg/hectare in  1342*1) to 45 kg.   in 1350.     Thia compares to 

a projected 5th Plan target of 100 kg.   and a projected 175 kg. 

by  1361.     Roughly comparable figures for Lebanon and Israel 

(1350)  are  respectively 400 kg./hectare and 340 kg. /hectare^. 

J. 03     Estimates of the   1361   requirements were based on a projected 

crop area under irrigation (see Appendix II) and using assumed 

rates of fertiliser application per hectare for major crops (Appen- 
dix VIII).     Allowance was made for non-coverage of crop area 

and for future increase in the use of potassium fertiliaers,   in 
the amounts 10%  and 5% of the total respectively.    Additional 

allowance was mad«  -  90, 000 tons of plant nutrients for use on 
1.5 million hectares of wheat grown on dry farming. 

Projected Demand/fertilisers,  1361 ^ 

(1000 tons of plant Nutrient«) 

N    P20, K20    Total 

Estimated requirement« for 
major crops 

Non-coverage (10% of total) 

Potassium fertiliser« (5% 
of total) 

Dry farming • wheat 

Grand Total 

315       210 

32 

45 

21 

45 

34 

595 

60 

34 

90 

392       353 34       779 

(1)    National Petrochemical Company,   The Fertiliser«  Marketin« 
gvitem in Iran    February 1973. 

(I) t (3) ••• overleaf. 



l<it<l< I summ in.'i's ihcnur-il fertilizer consumption in plant 

nutrients and by fertilizer product! for the year! 1350, 1356 

It   1361. 

(2)     Israel  :   -  Plant Nutrients (1971/72)    N 

(3) 

N 32,500 tons 

P2°5 15,850 tons 

K20 11,900 tons 

Irrigated crop area (1971/72)    =    179, 000 hectares 

Source : Statistical Abstract of Israel,   1972,   pp 3§4,   342 

Lebanon:  Plant Nutrients (1971) N 21,590 tons 

6,711 tons 

4,840 tons 

Irrigated land 89.000 hectares of which 60,000 hectares adequately 

irrigated and 20,000 hectares partly irrigated. 

Source : The Litani Project Organisation, Lebanon. 

Appendix II. 

P2°5 

K20 
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*• 11*      Crop Arra  Under  Irrigation: 

4.11       Current   cttim.it*'»   «><   crop .<rr,<   under  irrigation   i«   about 

i.b   million hn tires,    projet ted   ID   increase   l»y   an   additional 

401). f'OO  hectares   l>v   the  end  of   the   Fifth  Five-Year  Deve- 

lopment   l'Ini  (llSh).       It  i»   .îMunirrl  that   by   lini    .mother 

400,00')  hectare«   of   land will   !><•   brought  under   i r nation 

and   that  the  necc»»ary   irrigation   development  will   be un- 

dertaken.     Area»   under  virion»   type« of cropt   were  pro- 

jected   roughly  on  the   bati«  of  trend» attumed  between   1 Î50 

and   1 156. 

J. 12      A   necessary  condition for  »uttained  and intensive   u»e of 

fertilizer»  i»  adequate  irrigation.     Prêtent  ettimate« of 

adequately irrigated   area from both  surface and underground 

water variet from   Î. *> to 2.5 million hectare».     The latter 

estimate i« made  by   the Planning  Bureau of the Minittry of 

Agriculture.     However,   it i»  a  fact  that the  country1« water 

resource» are   not  pretently utilized to their full   potential. 

A   considerable   amount of controlled water i» watted by 

seepage,   avoidable   evaporation and  by poor irrigation practices. 

?   13      As  for  the future,    two »urvey»  have  been undertaken by the 

Ministry of Agriculture and the  Ministry of Water  and Power 

te> establish the  water  resources  potential of the   country. 

The   Master Plan of  the Ministry  of Water and  Power on sur- 

face  water indicates   that on the  basis of known major dams 

and irrigation projects,   either under construction or planned 

1.4 million hectare»       of land could b» brought under adequate 

(I)      Only 90,000 hectares at present are under  a modern 

network of irrigation system,   to be increased to betwsen 

700,000 - 800,000 hectares,   by the end of the Fifth Plan. 
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Irrigation (Appendix IV).    Th« Matter Plan of the Ministry 

of Agriculture,   covering both surface and underground water, 

estimates that potentially 5. 5 million hectares could be  given 
(2) adequate irrigation1   '. 

1.14     In projecting the fertilisers  requirements  in 1361  it is envisaged 

that80% of irrigated land will  receive adequate water.     In 

comparison the  reported percentage of irrigated land in 1351 

lies between 45%  and  70%.     This objective  could be attained 

through the success of the vigorous agricultural policy enun- 

ciated in the Fifth Plan,  to be continued through the Sixth Plan 
period. 

(2)      Potential available water is eitimated at 98. 6 m3 billion. 

Assuming an average of 10,000 m3/hoctare for adequate 

irrigation and after excluding unsuitable land for cultiva- 

tion,  5. S million hectares are estimated aa the potential. 

•I 
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3,20   Applied Rate» of  Chemical fertilizers: 

3.21 The fertilizer  rates /hectare for various type» of crop»,   u»ed 

in projecting  the 1361   requirement are  detailed in  Appendix VIII. 

Rate»   suggested  by  the  Soil Institute of Iran  (Appendix   V)  have 

been used   as   a guideline   in adopting   applicable future  fertilizer 

rates  in this   study.     The  Soil  Institute's   recommended  rates  are 

by  region»,   while  those   adopted  in  the  projections  were  in most 

eases  uniform rates.     By and large  the higher  rates  recommended 

presently  in certain regions were  adopted as applicable  average 

future  rate».     These  rates are fairly  comparable  to  rates  re- 

lating to  practices in  some countries  in the  Middle East. 

(Appendix XI). 

3.22 Turning to  specific»,   for wheat,   two  rate» were adopted (90-90-0 

and 60-60-0).      The figures 90-90-0 etc.   refer to the application 

of nutrient»  per hectare   of irrigated land,  in term of N-P^O.-K-O 

in that order.      The higher rates  are   good practice  applicable to 

good  land.      Application of higher  rates  of fertilizers  (180-120-0) 

on sugar  beets is  already in use in  a good number of regions in 

the  country,   a result of   relatively  advanced  agricultural prac- 

tices  and price support.      For  rice  and cotton no change ha» 

been made  in the fertilizer rate»  recommended by the Soil 

Institute,   but more widespread application ha» been envisaged. 

3. 23     Experiments by the Soil  Institute indicated positive results from 

the use  of fertilizers in dry wheat areas.     It is assumed that 

by 1361,   1.5 million hectares will use fertilizers (30-30-0), 

primarily in the North,   North East and Central regions. 
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3.24      At present,   potassium fertilizers are of limited use but in the 

future  there will  be  an increase  in its application as land will, 

in time,   begin to lose potassium nutrients due to prolonged 

intensive   cultivation.     Already in certain areas positive  response 

on certain  crops has  been observed.    At present potassium 

fertilizers  are used  mainly on tobacco,   but it is  also  recommended 

for use on fruit orchards planted on light soils,   and in certain 

areas of the North for preventing water-logging in cereal crops, 

especially   rice.     Rough estimates were made  indicating a future 

need for potassium fertilisers in an order of 3  -  57» of total 

fertilisers.     Experts  at the Soil  Institute are of the opinion that 

potassium fertilizers needed by  the end of the decade may  reach 

\Q% of total fertilizer demand. 

3. 30     Fertiliser Products in Us«: 

3.31      In terms of plant nutrients,   nitrogen is the highest in use followed 

next by phosphate.     The soil in Iran is deficient or poor in 

nitrogen and only in  certain soils,   especially land cleared of 

forests has  there been little or  no response to application of 

nitrogen.     Next in importance is the deficiency in phosphate. 

' The country's soil is,   however,   rich in potassium. 

i 
I 3.32      A glance  at Table 2  indicates  a continuous  reduction,   in recent 

I yetrs,   in the types of fertiliser products used in Iran.    This is 

I primarily a result of Government restrictions on importato en« 
i 

courage local production and as  a measure intended to facilitate 

wider use of fertilisers.     Urea has grown rapidly in the last 

decade,   ranking first among all fertilizers in use  in Iran.     It 

has the highest concentration of nitrogen,   and is chemically 

well suited to the  soil in Iran in addition to being economic. 

The second in importance is di-ammonium phosphate,   recording 

the fastest growth rate followed by triple super phosphate. 

L 
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Hi -amiiHinium  phosphale offers the advantage of containing both 

nitrogen  .ind  phosphate  making it  a good "combined"  fertilizer. 

3.35      Mixed  fertilizers   have  so  far  been imported,    aec Appendix  X. 

fieforc the   (iovernment   rest riction on  importa   in   1347,    it«  use 

was   r•illu r   nigh.      Import   is   presently   permitted  for  essential 

a««'.       ['In-  envisaged  establishment of  a  mixed  fertilizer  plant 

in  the   future   is   expected   to  increase   the use  of  this  type of  fer- 
ii) tihzer  in   the   country. 

3. 34      Calcium   ammonium  nitrate  is  used on a  relatively  limited  scale 

and  its  use   is   envisaged  to decrease   in  the future.      Ammonium 

sulphate  has   good  technical  properties,   has fin«  adaption to 

Iranian soil,   and it is  almost exclusively used in tea production. 

3.35      The projected plant nutrients projected for   1361  were  converted 

to chemical  fertilizer products according to production patterns 

enunciated  recently by the  National Petrochemical Company. 

The  main nitrogen plant nutrient will     be urea.     No local pro- 

duction of triple   super-phosphate is envisaged in the future,  lea- 

ving di-ammonium phosphate  as the primary phosphate nutrient 

rarricr.     It  is  envisaged  that the  use  of mixed fertilizers will 

continue  to  grow  maintaining  in  1361   a  slightly  higher  share in 

total fertilizers  compared to  1356.     Limited growth has been en- 

visaged in the  use of calcium ammonium nitrato  and ammonium 

sulphate.     (See  Table   1). 

(1)     An opinion was expressed that if mixed fertilisers were 

available locally,   the use is likely to exceed that of 

di-ammoni urn phosphate  and even urea.     Mr.   A.   Assadollah, 

"Use of Chemical Fertilizers in Iran"  December   1968. 
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'• ^®      » rtiliy.tr*   Consumption  by   Provinces 

i.4l Current ( onsurpption of fertilizers ti highest m Mazanda- 

ran, Corgan. KhoniH.tn, Cilan, Esfahan and Centrai Ostan 

(»e^ Tabi« i). Ildtcr irritation practi es and in certain 

areas of the torthf rn region a hravy occurrence of rain- 

fall, has made these provinces the relatively more deve- 

loped agricultural areas. Further, cash crop cultivation 

is   more   predominant   in   these   provinces. 

3.42 The   H61   projections   envisage   a   more   uniform   regional 

development   in   water   resources   utilization  and   introduction 

of modern  agricultural  practices.     This   is reflected  in part, 

in  the   comparable  order   of  magnitude   of  the   share   by 

provinces  in  consumption of fertilizers  and the  distribution 

of  irrigated   areas. 

3.43 Comparing  consumption  distribution in   1350 and   1361   the 

South  and South East  provinces  are  expected  to  record 

the   highest   advances,   with only   a slight   improvement 

in the   share  of the  provinces  of the  western  region.      A 

substantial   reduction  in  the   share  of  the  provinces   of  the 

central   region,   and  a moderate   reduction is  expected 

for  the  Northern  and Central  Ostan   provinces.      Pro- 

vinces  in the   north,   north west  and  central ostan will 

still  maintain  the  highest  share  of the future  market. 

3.44 Tables 4  and  ">  contain  a summary of the estimated  re- 

quirements of  types of fertiliser product« by major 

regions  and  provinces,   which in all  cases  are projected 

to increase.      Estimates for urea and di-ammoni urn 

phosphate  and mixed fertilizers were  based on the 

detailed projections of nutrients (N It   P,0_),   distributed 
2   5 
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by province» accortiti* to their respective «hare in 

irrigated land area.     For calcium ammonium nitrato 

.»od ammonium sulphate,   the  tame  rogion.il distribution« 
prevailing  in  USO wfrr applied for 1361.(,) 

».4* Similar pattern and trend«  «•observed earlier for total 

distribution of fertiliser«  by  region« ara also observed 

for  regional distribution by major  fertiliser products. 

The  share of North,   West and Central Ostan  region 

of urea,   phosphate fertilisers,   and mixod fertilisers, 

are «till the highest despite moderate reduction in their 

share of total fertilisers.     The fastest gains are en- 

visaged for  the South and South East  regions. 

(1)    For dotails Appendix VI. 
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*•••    Technics! Aspects of Production 

4. IO       Urea 

4. Il      Ammonia is  a gas that must be handled in pressure 

vessels  which ars costly and cumbersome.     The am- 

monia is,   therefore,   converted into urea,  di-ammonium 

phosphate (DAP),   ammonium nitrate and ammonium 

sulfate for ease in handling,   distribution and application. 

A  relatively new technique of applying gaseous ammonia 

directly to the   soil or to irrigation waters has  some 

important advantages that will recommend the direct 
use of ammonia in the future. 

4.12 In US in  If 70,   3,4*1, 000 s.   tons of anhydrous  ammonia 

were used in agriculture out of a total of  11,751,000 s. tons 

of nitrogenous fertili «ers,  i.e.   30% of the total (Chemical 

Economics Handbook,  Stanford Research Institute, 
February  H71). 

4.1) A major advantage in the direct uss of anhydrous ammonia 

as a fertiliser is that on irrigated land,   which is the 

chief agronomic base in Iran,   it can be applied in the 

irrigation water and the consumption of the ammonia by 

the growing crops lsavss no undesirable salt residues 

to build up in the soil and reduce its fertility or  render 

it sterile.     However,   the direct use of ammonia as a 

fertiliser in Iran must wait on ths development of a 

cemplea of transportation,   strategically located pressure 

storage depote ani application faculties and equipment. 
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Kven  thonuh   ammonia   as   sura  is   expected to   gain   a 

sicnif'ii .nil   place   for  itself   in  agriculture   -  it   is 

,.X|„.( KM)   to   rr.fti.    perhaps   ¿0,000   In   ¿S 000 m.    tons 

,,,    |HK0   -   tin'   !>.':•i<   work-horse   of   ni t roi^ivius   lerti- 

li/.rr   i'i,    ••nel   v'i"   continue   to   be   urea.      Urea   contains 

;i   high   proportioM   ni   nitrogen   (46"*   N),    is   safo   .'ino 

easy   tu   handle,    is   cheap   to   produce   in   lar^c quantities, 

and   is   almost universa!   in   its   applicability   to   nil   agri- 

eultural   needs.      Also,    it compounds   well   in   mixed  or 

NPK  fertilizers.      At   present urea   constitutes 40":„   of 

total  fertilizer   nutrients   and  68% oí  N~ nutrient s. 

4.20    Ammonium   Sulfate 

4.21 This  is  one  of the  oldest  of the   nitrogenous  fertilizers 

and  has  lost place  to  urea  because  it  contains   slightly 

less  than  one half  of the   nitrogen value of urea  (21%N), 

and   it  leaves   a   residue   of   sulfuric  acid  in the   soil. 

The   latter   may   be   desirable  for   a time  in  strongly 

alkaline   soils,   but  is   undesirable  in  the   long run,    espe- 

cially  in  irrigated   soils,    because  it  tends  to  build  up 

possibly   sterilizing  salts   in  the   soil. 

4.22 Essentially all of the ammonium  sulfate initially produced 

up to  13 56  will  be  as  a  by-product in  the  coking of 

coal  for   steel  production.     As  a by-product,  the  production 

will  become  a function of  steel  production and bears   no 

relation to  the  agricultural  demand for  this  material. 

4.23      Plans  are   being  developed for  a plant  to produce  35,000 

m.   tons/ann.   of  caprolactam.      This operation will require 

50, 000 to   70, 000 m.   tons  ammonia (the  amount depending 

on the process  selected)   as  raw material feed  and will 



• • •• •  i ^^^^^^**mpmmmm*mm—m**m 

. 26 . 

yield a by-product oí approximately 4.0 to 4.5 m.   ton« 

of ammonium sulfato per ton of cap rol act am produced, 

i.e.    roughly around  150,000 m.   tons of ammonium 

sulfate per year.      All of this by-product will become 

nvailable for use  in agriculture,   there  being no  large 

scale competitive  uses to utilize  this material.      Preferably 

the  use of ammonium  sulfate as  a fertilizer  should be 

channelled to scmidesert  alkaline   soils where its  acidic 

quality can be used  advantageously. 

4. 24     It  is  important to observe that except for about 20% 

of the input ammonia which remains as a component 

part of the caprolactam primary product -,   all the 

ammonia that appears  a« ammonium sulfate is,   in 

fact,   introduced a«  ammonia.    From an input-output 

point of view,   none of this ammonium sulfate  represents 

any  new addition to the total supply of nitrogenous fer- 

tilizer,   except in ao far  as it may be viewed as  "indus- 

trial ammonia" being diverted to "agricultural  ammonia". 

4.25     Currently NPC is  studying a scheme to produce approxi- 

mately 150,000 mta of ammonium sulfate from ammonium 
carbonate and by-product gypsum. 

4. JO    Ammonium Nitrate: 

4.31     This  has been a valuable nitrogenous fertiliser from 

the early days when nitrogen fixation processes yielded 

nitric acid.     Us high Nitrogen content (35% N)  and 

its  good agronomic characteristics are counterbalanced 

by its explosive, corrosive,   and hygroscopic properties. 

By  mixing it with ground limestone, a product containing 

only 26% N,  is produced.     It is called calcium ammonium 
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m ti-.)'<     iri'l   is  freed  from   most   of its   h anelli ni.:  problcms, 

"i.    i-rll'i li ss,   it   h.iw   no   real   advantages   over   uiea   uni 

.on <•   <:' -, ..i > 'ni.i ¡es  ;\\\<l   it   ha*   steadily   lost   t..vi"ir   ¡n 

(i>T'|i'i' ":    «.itli   urea.       The   output   of   ammoni i¡t<i   Mirate 

t.    ' i- • '      ••    i'\c(l   by   the   si/.c   ot   a   nitrii-   at id   plan'   by 

i)/.'! ''MU:   '«I   ;imninm,i   at    Marv   Dasht and   tempora r ¡ ! v    by 

• HI   i n.i'ic <|iia*t'   s 11 (. y í I y   oí   ammonia.      That,   fatibiy   < .-m 

in'ii'lnii'   .••unit   (0,000   ni,   tons   of   ' alt.Mim   annooMum 

ni'i'1'    t '•»• • 111 .•!' r.       In   recent   ycirj,    howi'vc-,     >rb   ; ! n • 

ip.i i'"-   ''!'"'     n  milling   explosives   away   Irnni  <KM..M> iff  f<> 

the   iiiiii h   s iti• r   and ilicapcr   ammonium   nitrate,    '!i<    out- 

put   dl   tins   lived   facility   eould   shift   away   froin   fertiliser 

u^e   to  explosives.      No   accuratf   estimates  exist   on  the 

prnte(ted   demands*   for   explosives,    but   the  trend   would   seen 

to   MiflHMM    that   l>y    1982,    the   explosive« market   will   have 

pr« -erupted   Ihr   entire   output  for   ammonium   nitrate, 

plans exist   at   present   for   enlarging   the   fatuities   to   pro- 

du« e   aiiiinnnuim   nitrate.       There   appears,   however,    to   he 

no  .inni ni tur il   need   for   ammonium   nitrate   that   iinnot 

'a-    met   F..i 11 sl-irto i i ly   by   the   use   of   urea. 

4.40    Didmmoraum   Phosphate  (DAP)  (NH.) 2  H.   PO. 

4.41 This   is   ,i  modern  fertiliier of  preference,   especially for 

mixed  NPK  fertilizers.      It  is   readily  prepared  by  partially 

neutralyzing wet-process   phosphoric  acid with  ammonia. 

Theoretically,   DAF   should   contain 21.2%   N  and   ^1.5% 

^¿°S'   lmt   aclll,l'ly   because  of impurities  in the  wet- 

process   acid  and   the  presence  of  some   mono  ammonium 

phosphate  NH.HpPO.,   it  has  a compositioi approximating 

IÄ%   N and  46%   Py^c-      At present ail  phosphoric   acid 
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production ia   centered at Bandar Shahpur with a capacity 

of 132,000 m.   toni/a of contained  P2°c oi which approxi- 

mately  50,000 m.   toni/a of P20_   is  being  consumed in 

the production of either 100,000 mt/a of  DAP or   143,000 mt/a 

of Triple   super-phosphate  (TSP).    -  or  a  combination of 

the two.      The   balance of the  phosphoric  acid production  is 

available  for   export and  subsequent  growth  in domestic 
fertiliser demand. 

4.42      Future plans  for fertiliser production in Iran will em- 

phasize the  production of DAP at the expenso of  TSP, 

•ince it is  desired to simplify the  entire  production 

processes   so  that the fewest number of fertilizer products 

will meet the  total demand.    Essentially  such a plan 

reduces  all fertilizer production to  urea  and DAP.     This 

may not be  entirely wise,   since the  application of TSP to 

n; rogen-fixing forage crops would be more economical 

than applying  DAP containing the unneeded  18%   N. 

<•*<>       Other  Phosphate Fertilizers 

4.51 M.A. P.  :   -  Mono-ammonium phosphate has  a higher ratio 

of phosphoric  acid to ammonia than DAP,   and is  therefore 

preferred where nitrogen nutrient is not necessary or 
desirable. 

4.52 Triple Super  Phosphate (TSP)  :  - This is  a desirable 
fertilizer for  use in :  • 

Mixed NPK fertilizers 

Forage crop»,   e.g.   alfalfa (lucerne) and clover,   and 

leguminous crops,   where natural nitrogen fixation makes 

the application of the nitrogenous component unnecessary. 
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4» 60       Potassium  Fertili'/er s_ 

4.61 Most of  the   arable   soils   in  Iran  contain  adequalo   levels 

oí  potassium.     However,    as   those   soils   are   worked, 

crops   will   consumo,   much   of this   potassium,   and   in  ordor 

to   maintain   proper   levels   oí   soil   fertility,    potassium- 

containing   to r-tili 7.V rs   will   be:   needed,   usually in   the 

form  of   NPK   dressings. 

4.62 Since no  potassium  minerals   rich enough  for  commercial 

production  of  potassium  chloride  or   sulfate exi st  in  Iran, 

all  of  this   component  must  be  imported,   and domestic 

production  of  potassium  chloride  or   sulfate  is   not 

envisaged. 

4. 70       Mixed  Fertilizers 

4.71       Since  most  soils need  both  nitrogen  and phosphorous 

for  maximum  productivity,    and  since  the  desired   ratios 

of  nitrogen  to   fJ
?

()r   is   seldom   18:46   us provided   by 

DAP,   the  method  most  advantageous  and  economical of 

labor   is   to   compound  fertilizer  mixtures   to  moot   speci- 

fic   requirements  and apply  the mixture  in a  single 

application.     At present,  no mixing facility  to produce 

NPK  exists in Iran,   all NPK mixtures  being imported. 

4.72       Because of application economies to the farmer  and the 

nicety with which fertilizer  compositions  can be  tailored 

to  the  needs  of  specific,  crops on lands  of  specific ferti- 

lity levels,   the consumption of NPK mixtures will  grow 

vigorously.     However,   in Iran,   satisfying this   need must 

wait on the development of  suitable mixing and distri- 

bution facilities.     A first  such facility is now under 

construction at Shiraz (Marv Dasht)  and should be 

operational by late   1973  to produce: 
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30, 000 mta 20 : 20 :  0 and 

20,000 mta 15 : 15 :10 

In mixed fertilisers the number*refer to the proportion 

of N : PjjOj : KjO nutrients in alphabetical order. 

4.73     No plan« for additional NPK facilities have yet been 
indicated. 
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V 00       Kxi »_t« n^ and   Planned 1 ' roiluc-1 i on   Ca p.i ritira 

5.01 "í'hr   pi i um fi   production   f'Luuresof   fé ri i li 7, c rs   .irr   siihiccl   lo 

( (ml i IHM I   revision,     .nifi   th<     latest   available    figures  ,'t-e   those 

( <>r,t .i i i'i'd   in    .i    papi   r    presrnted   in    M;iy    107Í    at    (ht     h i >• t 

Tr iman   iiincrcss ol    clunncal   engineers. 

5.02 These   ligures   show   that   in   addition   to   expansions   up   to   1^6. 

at   lianrlar   Shahpour previously  m.iclr   known,    a   new   ¡ipi::i   plant 

having  a   capacity   of   3 50,000   tons   per   annum.    and   a   niono- 

arrimonium   phosphate   plant   ot   200,000   tons   capacity   is   sche- 

duled lo  be   built   by    M 56,    and   these   capacities   are   supported 

by  the  necessary   sulphuric   arid,   phosphoric   acid  and  ammonia 

plants. 

5. 03        The  total urea planned  production capacity due  for  completion 

by l?5ii  exceeds   the   forecast  domestic   requirements  for   M61, 

and  therefore   a   margin  for   export  will  exist. 

5.04 The planned DAP and MAP production up to 135f>, will be in- 

sufficient to meet the projected internal demand by MM, and 

in this  case,    no further  plants are  reported  to  be  planned. 

5.05 Table 6,   brings  together  the  planned increases  in  capacity, 

and indicates   that with  the  plant developments  set  out  in   the 

technical paper   referred   to,   there  should  not be   any  shortage 

of urea in the  next  decade,   but additional  phosphatic  fertilizer 

capacity will   probably  be required. 

5. 06       Existing production  problems  should prove  to be  a temporary 

restraint. 
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Tabi« 6 

PI a ni» d Production Capacity      -     All Ttrtiìifre 

Hrta Production Capacity (in thou• and tona) 

ft indar enahnoiir 

M«rv Daiht 

üii ¿ai. 
Planta ÏÏonal 

1331 - S6 

on 

135t 

Total 
       New        Ça- 
anajon Pianti    paçity 

SO 

76 

20 

310 5S0 

70 

214       96 310 620 

r <iuivalant Ammonia (. Si) 124       Si 110        360 

Actual Production wat té, 000 tona in ISSI 

DAP Prrt¥îf*YH Ç»f»fttY 

H .indar Shahpour 
M»rv Daaht 

Equivalant Ammonia (.27) 

Equivalant S4%  PjO^ (. 74) 

160     J20 

17 

140     137 

43 

lit 

37 

102 

210 

17 

2*7 

•0 

220 
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T.iblr  h  (Contiliucd) 

Pl.unH'd   I'ro'l'ir! it»n  ' ••'P_',< 'tv        -       AM    i • • •- * t T t ». rs 

MAP Produrtion Capacity 

Bandar  Shahpour 

Equivalent Ammonia (. 14) 

Equivalent   M%   P  0    (. »6) 

Ammonium Nitrate Capacity 

IM.'tut.s     i 

IM    - 

Stri'am   p-msioi i      i ' : . ' i • t '•• 

M.irv Dasht ( Fr r tili ase r) 

(Expletives) (1) 

1» 22 4 0 

Equivalent Ammonii 11 ¿') 

Sodium  Tripoly Phosphate  Capacity (Drtergent) (2) 

Marv Daiht 

Equivalent  54%   P 0. 
2  5 

Ammonium Sulphate Capacity 

24? 2 1 

From  Coking (3) 

From  CaproUctum Plant (4) 

Notes 

10 

(1) Ammonium nitrav       «quirements  for explosives  it  not known. 

(2) The detergent market it  not known. 

(3) Ammonium sulphate  from coking figures are approximate. 

(4) The caarol actum plant is  not a firm project. 

10 

150 

170 

20 

150 

170 
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Table 6 (Contimi 

Planned Production C»parity      -      All Ttrtili»«» 

r 

Ammonia and P.O. Required 
To Supply Plants Lilted 

Total Ammonia Raqui rod 
Total §4%, PJOJ Raqui rod 

Ammonia and 54% P^  Capacity 
Proiactad to oo metalled 

Ammonia 

Phosphoric Acid (34% PjOj) 

im • 13S4 

Wm»    tlyâT Total 
*•»-       ¿EL       _N«w      Î5Î 
itUUD   *»naion    Planta 

IH 
111 

10t 
102 

20t 
172 

4M 

m 

Mt 
ttO 

J10 ut 
MO 

4 

p-«M 
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•••*    tc«wwmic» of Production and WH Location 

4.01      There   are three  main variables  contributing to the tnt.il 

cost of  fertilisera. 

(i)        The source  and coat of   raw mataríais  at the plant 

(ii)      The capital  investment 

(ili)     The cost of delivering the finished products to port 

or to farms 

4, il     A fourth important variable la  the  aiae ef the plants,   particu- 

larly the  ammonia plant,   which are assume«: In the initial 

calculations,   with justification,to he adequate in all rases  to 

achieve economies of acale. 

4.03      The first stsp is  te ansare that factors other than those  emme 

rateé, may b« disregarded,   either because they contribute Huu 

te> the  cost or becauee no eoneiMs difference as between mie 

location er another would ho  li holy. 

4. §4      I« a Research Centre  report dated November  1941,   both 

capital costs and production coeta were estimated,   and  these 

have been up-dated to provide  a more realistic cost analysis. 

Table  7,   brings together all  the costs ef urea production and 

Table I,   breake down the coot el DAP. 

In the up-dated figures,   the price of gas is assumed to be  20 

Rials per  1000 cu.ft.,    Sulphur  at  $24.00 per ton and phosphate 

roch at #14.14 per to«.     The  percentage incrsases in all other 

items have been checked,   aa lar as possible but the capital 

coot of plant,   which is the mast important single factor,   can 

only be apprestimately assesood at •©%. 
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lfKAKM rKMT IX 
IM 

Far TM      . M 
•f        Ttnaf 

AaVH- 
tianal      Tatol 
Caat         Caat 
P9t Tan Far Taa 

al           al 
J. 

A«>at- 
ma ata 
la 1471 
•••taa 

A«>a- 
t*4 
Tatal 
Caat 
Far 

_^ 

Ifja 

4.74 14.14 4.74 1. Htm Ma I* rial 1.14 4.74 4.32 
2. Water .14 .11 .M .14 .14 • 11% .21 .2§ 

J. »«•«m - - 1.44 1.44 J. 11 • 14% 1.47 2.11 
4. **««r>tli«lrit .41 .44 .41 1.14 1.41 • 11% 1.44 2.07 
1. Laaaar 1.14 .47 .41 1.14 1.41 • 14% 1.44 2.2ft 
4. Mae M* MM« 1.11 1.44 1.11 4.41 4. 74 • 74% 4.4J 4.14 
7. •aajarviaia* .47 

IJ.lt 

.IT .11 .44 1.11 • 14% .74 1.45 

•.ft 4.11 11.17 14.47 17.41 21.47 
t. Traaaaart . . 

t. Factory Ovarltoaá I.H 1.14 1.11 1.11 4.41 • 14% 2.4J 1.44 
14. Dapraciattaa 11.M 4.44 T. 44 14.44 11.4« • ••% 24.24 11.2* 
• 1. I nt« r a at »•TI Jill fill li. 11 Hill • ••% IT-i? 17. 0« 
»2. Tatol 14.44 .12. M 4Ì.T4 144. 41 74. J4 44. f S 

41. N 

i 
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AP»fWX?HATf: ANAfaYftf Of TM Ç9IT 
Or  DAP - RESEARCH CENTRE REPORT 

19M 

1MUL1 

Per    Ion 
•f 1©©% 
Phos- 
phoric 
Acid 

A 

Addi-      Addi-   Total 
tional      tional   Coat 

. S7  Ton   Coat        Coat     Par 
of  54%     for  . 23 Prr       Ton 
P,0            Ton  of   Ton of 

- 

A4j»at- 
menta 
to   1*73 
Raff 

Adjus- 
ted 
Total 
Cost 
Per 

1. Raw   Mit«rial 91.20 42. IS 1.04 - 44.71 44.27 - •7.05 37.44 3*. *n> 

2. Water .35 .14 .0* - .21 .22 • 1»% .24 .¿ 

i. St« am • - - .10 .10 .10 • 30% .13 . 14 

4. Power 1.4* 1.19 .20 .14 I.M 1.94 • 15% 2.00 2. 11 

«,, L» Sour 1.7« 1.74 .27 .44 2.4» 2.94 • 30% 3.14 3. 3* 

>>. Maintenance 4.22 1.** .72 .49 1.1* 3.30 • ?•% 5.42 5. ri 

7. Suéter vi s ion M .41 .11 .40 .42 .49 • 10% 1.20 1.2«) 

102. •• 40.24 3.21 1.42 93.12 »4.47 49.14 52.4* 

H. Transport - 17.40 - - 17.40 10.00 • - 

1, Factory 4. H 2.33 .44 .44 3.73 3.04 • !•% 4.15 5. 1 1 

H». Depreciation 10. 34 4.04 2.44 2.00 *. §1 4.04 • 04)% 17.12 18. <>l 

M. interest 

Total 

10. 77 ».04 2.47 ».35 

4.43 

12.00 13.33 • ••% 21.11 24. 4" 

lit.»7 ' '".94 0.77 *4.44    1 100.00 94.94 lOO.on 

MT. 44 

Pee Ton of 
M%   P2*% 4*. ** 
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*». 0«.     In the rate of urea,   the moat important variable ia that 

refluitine from the capital investment,   - depreciation and 

interest,   accounting for  72% of the factory coat.     Raw 

material,   in this  caie cleaned natural  gai,   repreaenta only 

4% oí the factory coat and maintenance at 9% i» not likely 

to vary n» between one location and another,   and all other 

items,   provide a relatively amali percentage contribution to 
the-  total  cost, 

•». Oa    DAP,   providei a différent analyiii in that the coat of raw 

material ii a moat important variable,   accounting for 40% 

of the total cost,  while depreciation and intereat together 
account for 42%. 

KO?    The  relative importance  of plant location on fer ti li «er distri- 

bution coati within Iran may be gauged from the fact that 

current distribution coate from Bandar Ih ah pour average  $14.8* 

per ton,   or about 14%  of the total plant operating coat for DAP, 
and 20% of the plant operating coit of urea. 

».0» Having asiesssd the  relative importance of the coat componenti, 

toe  r.t!xt step is to analyse the distribution of fertiliser  demand 

ss a basis fer estahliehing penible plant location!,   and then 

evaluate the relative coot of raw materiali at the plant location! 
and the area is r Uli ser distribution coati. 

A. M   it il clear,   that in addition to the planned expansion of the ex- 

isting pianti at Bandar Shahpeur.  complato new planta will need 

to bo conetructed.    Too question is at what location. 



- 39 - 

6. 10   The Distribution of Demand 

6.11 A visual inspection of the distribution of projected demand 

in 1361 shown in Table 5 is sufficient to indicate that 

there are three main areas of demand,   the north-west, 

the north-east and the south-east. 

6.12 The approximate centre of distribution for the whole 

country is obtained by calculating the average transport 

distance per ton for each geographical area,   from two 

axes at right angles to each other. 

—•     n —    n 
x   * 4L    t x     and    ys 4L    t y 

1 I-"L" 

Where    n «  number of geographical areas. 

x and y s  the distance of the centre of each area. 

t *  the tonnage demand in each geographical area. 

T =  total tonnage demand within the area under 

consideration. 

6.13      In this calculation the total demand for each state was 

assumed to be concentrated at the main city of each pro- 

vince, and for convenience the percentage tonnages were 
used rather than tonnages. 
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6. M     Similar calculations wore made for the north-western area 

»lone,   comprising Oilan,   Mn«andaran,   Gorgan,   West A*er- 

bnijan,   East Azerbaijan,   Zanjan,   Central Oetan and Semnnn. 

A third calculation was made for the north-eastern aren  compri- 
sing Khorassan,   Masandaran,   Gorgan and Semnan. 

The results of these calculations are given below: - 

Approximate 
àlS±. Centre of DintrUmH^ 

Iran (Total) Ka-han 

N. W.   Area Eait of Raeht 

N,E-  Area Esferain 

*•*•     TN CalcyUtion of Disfü^n r?.>f 

4.11        Bandar Shahpour is already established as A fertiliser 

production centre from which the products are transpor- 

ted by road and rail to all areas of demand throughout 

Iran.     The Fertiliser Distribution Company state that 

the average coat of transport by road and rail is  $14. 85 

par ton and the average distance transported is  1225 km. 

•. M        Tha calculated di s Unce of the centre of distribution for 

the) whole of Iran is approximately 600 km.  from 

Bandar Shahpour,   on a straight line.     The ratio 600 : 

HIS :.- 1  : 2.04 is a measure of the circuitous road 
and rail connections imposed by the terrain. 

»Ai»«**».*-   *¡»! 
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4.2)    Rasht and  alternatively Ghasvin were tentatively »elected aa  being 

suitable locationa  for  the  firit new fertiliser plant outside  Bandar 

Shahpour  to nerve  the  north-weatern   area comprising G i Ian,   Mazan- 

ala ran,   Gorgan,   Writ  Azerbaijan,   Eaat  Azerbaijan,    Zanjan.    Centrili 

Oatan and  Srmnan.      The   mean transport distance from  Rasht wns 

calculated  to be   306 km.   away in a straight  line,   or   624 km. actual 

read/rail  mileage. 

4.24    Her« it has been assumed that the  ratio of  1 :   2.04 derived for  all 

deliveries   throughout Iran is also applicable  to particular  areas. 

This is  an approximation which could be   refined by a detail»d s"lfiv 

of  read and rail distances within each  area. 

4. 2S    The  supply of fertilisers  to the north-west from a pimi located at 

Rasht or Ghasvin,    reduces the distribution area from öandar Shahpour 

and consequently the average transport distance and cost.     Thi«  is 

indicated in Table  «. 

4.24    Another plant,   if located in the Mashad  area,   would further  reduce 

the  aver.it;'- transport distance and coat,   of fertilisers distributed 

from Bandar Shahpour.      Table 9 refer*. 

4. 27    It is envisaged that development will take  placa in three phases. 

In Phase  I,   it is envisaged that the existing and planned extensions 

at Bandar Shahpour will be complete  and fully operational. 

4.21    Phase II considers the options of establishing anew plant at Bandar 

Shahpour,   Ghasvin or Rasht and the effect of distribution costs is 

analysed.     The alternatives of installing a urea plant and a DAP 

plant «sing phosphate  rock  from U. S. S. R. ,   and a urea plant only 

if U.S. S. R.   rock should prove not to bo  available,   are considered. 
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TABLE 9 

DISTRIBUTION COSTS AND DISTANCES FOR 
EXISTING AND PLANNED EXTENSIONS AT 

BANDAR 8HAHPOUR - IN 1000 TONS 

Available 
Production       for 

Elff9f« 

Ava ragt 
Tranaport 
Pímnsf 

Diatribution 
Coat 
Par 

Ton 

Distribution 
Araa 

from 
Bandar Shahpour 

Urea 
DAP 

110 

300 
1229 14. S5 Iran 

With a   plant 
operating in 
the  North-Wait 
(Raaht or Gaavin) 

IMO lt. M North-East, West 
Central and South 
Eaat 

With one plant 
operating in the 
North-Weit, and 
otte in the North- 
T •*• /MN«h»d> 

4S0 S.44 Weat,   Central 

South and South« 
Weit 
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DISTRIBUTION COST AND DISTANCES 

FOR POSSIBLE NEW PLANTS -  PHASE ÏÏ 

Production 

1000 

Tone 

Available 
for 

Export 
1000 
Tone 

bistri- 
bu ti on 

Cost 
Average        Per 

Transport     Ton 
Distance        Km. 

Knu             f 

Dietribution Area 

(i) New Urea a nd DAP Plante 

Bandar Shahpour 

Urea 300 100(1) 1225         14.85 Iran 
DAP 250 - 

Ratht 

Urea 300 100(1) 624           7.56 North, N. W. k 
DAP 250 - Central Ostan 

Ghatvin 

Urea 300 100(i) 570          6.91 North, N. W.   it 
DAP 250 - Central Ostan 

00   W*r Urja Plant Only - In 1000 tont 

Raiht 400 200(11) 624          7.56 North, N.W.   li 

Central Ostan 
400 200(iil) 940        11.40 North, N.W   It 

Central Ostan 

N. E.   and West 

Ghaavin 400 
• 

200(H) 570          é. 91 

li Central Region 

North, N.W  and 

Central Ostan 
400 200(iii) 901        11.01 North, N.W. and 

Central O stand 

N. E.   and West 

and  Central Region 

(i)    Export muet be made about equally both from Bandar Pahlavi to USSR    and through 
Bandar Shahpour 

(ii)  If 150 tone exported through Bandar Pahlavi and 50 tons through Bandar Shahpour. 
(iii) If 200 tone exported through Bandar Shahpour. 
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6.29 Phase HI presume« that,   Phase H ha« been implemented,   either 

with a 400,000 ton uraa plant,   or with a 300, 000 ton urea plant 

and 250,000 ton DAP plant in the north.     The Iranian projected 

demand for DAP in 1361 at 735, 000 toni il atill sufficient to 

aupport a DAP unit of 250, 000 ton» in the north-eastern area, 

but further urea production,  would  have to be exported.    Exporta 

would be made through Bandar Pahlavi and Bandar Shahpour. 

TABLE 11 

DISTRIBUTION COST AND DISTANCE« rOR POSSIBLE NEW PLANT 

PHASE m 

Available 
for 

Production  Export 
1000 1000 
Tona Tona 

Average Distribution 
Transport Coat Per 
Distance Ton 

ÌSSL JL 

Distribution Area 

Ma s had 

Uraa 

DAP 
300 

250 
400 450 5.46 Khorasaan,   Ma- 

a anda ran, Gorgan 

Semnan 

* Export must be made in approximately equal quantities through Bandar 
Pahlavi and Bandar Shahpour. 
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t. 10       I r.MiHpcjJ^ l.cnnumy ot  thr  4¿"  Northern Pipoliiu--'   ypttnl .mtl < >pi • r, i * i n^, 

Charge» 

6.31      Construction of the 42" pipe li M to the north was completed in 

October   1970,   a distance of   1100 km, ata cost oí  $700.000,000 

approximately,   having a capacity of  1,000,000,000 cubic  feet 

per «lay.     It is  planned to install further compressors  to boost 

the  throughput to   1,600,000,000 cubic feet per day,   and this 

will entail additional capital   cost and additional maintenance 

costs.     An average load factor of . 8 is  assumed over the life 

of the pipe,   which is assumed to be 20 years,   and calculations 

are based on the original capacity of  1, 000, 000, 000 cubic feet 

per day. 

». 32      The pipeline construction was financed with the aid of several 

low interest foreign loan«,   and an intereit rate of 5% !• assumed 

Interest per annum (5%)... ... $35, 000, 000 

Depreciation (5%) $35, 000, 000 

$70, 000, 000 

-)   2%  Metering Losses $ 3, 000, 000 

$73,000,000 

e. 33      In the absence of information on actual op«rational costs 

being experienced,   it is assumed,   based on figures in the 

USA,   that capital charges  represent 75%  of the total operating 

cost,   operation and maintenance 22.5%,   and power 2« 5%.    On 

this basis the cost of operation,   maintenance,   and pewer may 

bo estimated at $23,000,000. 

i 
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Capital Char««« 
Ma taring Loaaaa 

Op.   Maintenance Pa war 

•70,000, 000 
• J, 000, 000 

|2J, 000, 000 

$94,000, 000 

•"    Totti Coat par  1000 cu. ft.  of Oaa Palivi 

Pipeline Capacity       1,000,000,000 c«.  ft.  par day 

Load FMtor .§ 

•4,000,000    m    100     «      ìì canti par theueand 

1.000,000   x )4S a .•     cwMc faat 

TM 1 figura may ee reduced ta apprenimately II ««nta par 

tneuiand c«.  ft.,  wnen ta« pipali*« capacity ia tee • ted ta 
1.4 Milien c«.   ft.   per day. 

4. H     »«ta eparatiiig ani capital eaata ara praparManat« ta diitance 

and appraximataly th« caat a< tranepertÉag gaa ta ftaent and 
Ghaivin  ara at fallava: 

0111,11        »Saìtfc« 
Anwai ta Rweiian 

Aawa» ta Reiht 

Akwaa ta Ghaivin 

1100 Km.       33 canta 2 S canti 

ttO Km.   It. i canta    21. § canti 

14 «anta        lt canti 

4. H     It li eeefel M campar« tfteec reug* «atimatad caati with the 

cnargee Wing made to ma Iranian National Oai Company far 

gae far indnetrial purp* eoi.    Tkeee ara palicy pricai wMcn 

«a nat raflact tna raal caita layered in tranepertfng the gaa. 

Hewer«-r,   th« eetimated tata! apara«mg calti ara ereedly in 

riatta« to tna normal indmatrial tariffa,   and tna eatimatee «etaeliih 
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a reasonable  differential  in cotta as between ]lanciar Shahpour, 

Ghasvin and Raaht. 

6.17    Special  price«,   for  example,   the price being paid by Russia 

(about  20  cents  per   1000 cu.   ft.),   or  the  price  being charged 

to the fertilizer  company at Bandar Shahpour  (reported to   be 

about 2   centi  per   1000 cu.   it.),   can have no  bearing on the 

real differential  in coat aa between Anwar.,   Ghazvin and Rasht. 

6,31    The published industrial  rates for gas  supplied by the  Iranian 

National Gas  Company,   based on  $1 =  67. 5 Rials,  are  reproduced 

below: 

Tehran      General 
Zone. Zoi.c        Khuzestan*** 

M>nftlY Consumption in ÇuT   ft, <c,nt> p,r  1000 Cu,   Fu) 

From 0 -  706,400 50.3 46.1              33.5 

From 706,435  - 7,064,000 46.1 41.9              29.4 

From  7,064,350 -  70,643,500 41.9 37.7               25.2 

From 70,643,500 and up 37.7 33.5              25.2 

* Tañaran eone includa» artas supplied by Teheran City Gate 
Station 

** General sono includes all areas in Iran other than Teheran 
and Khusestan sones 

*** Khusestan sona includes areas in which fuel oil is sold at 

Rials  750 per cubic meter. 
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6.40      TKn   CnlcuUtimi nf  th« 

6.41      Til« material«  required te produca 300,000 ten« eí «ree are:- 

6,003,000 174,000 tona 

T neue and cu.  ft. «^   Ammonia 

Of Oft« • \_^300,0©0 ten« 

231,000 tena       \ Urea 

Carbon Dioxid« 

6. 42      The materiale required t« produce 250,000 tene of DAP per 

annum are:« 

470,000 tone Phosphate 

Reck     ^ 

10», 7 SO Sulphur 

217, »00 
tane phee< 
pilerie acid 

<M%) 

>2 »0,000 tene 

1.M4.7M thonoand       v     »7, »00 tena \ DAP 

cu.  ft.   natural gai Ammonia 

6.41      The eetimated baile  ratee fer tao tranepert of aaa are eet o»t 

in the eection entitled - "Tranepert Economy of the 42" 

northern pipeline'*.     Rail freicht fer eulpfcjur and pheefhat* ro< k 

hae been taken aa 1.40 Ri al e  per kilometre - mile,   and the 

•ame producta by read at 1. 33 Male per kilometre - mile. 

The tranepert of pheepberi« acid by special rail tanker hae b«<»« 

eetimated at 2.1 Male per kilometre - mile baaed en the railway 

freight rate of 1.6 Riale fer kereeene by tanker and 1.6 for 

ammonia in cental no re.    Head tranepert ef pneepheric acid ha« 

been taken aa »0% above me eeet ef traneperting «elide that is 

2.0 Riale per tea. 
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4,44      TKtM material  transport  rat«» ana the  gas transport rates tat ont 

in Paragraph  4.34 have  Wan «sed ta »renare  Tables   12 and   13, 

te give   letal   transport  ceste,   and cale ««late«!  from this,   the  tran«- 

pert «est of  raw materials  per ten ef urea  and per  ton  of  DAP 

»reduced. 

TABU   » 

Coet ef TfwwrtiM Matt riti» fer 1*0.000 Ton» 
Urea  Production 

Total Cost 
Trans- P* r 
port Ton 

Average   Unit       Cost of 
Qwentit¥     Distane* Coet 1 Urea 

" ""hoi> t MUT*. 

•tlflitl wfclhlllf 
Gas é,M3,Mt • • • 0 

the M sand 
c«.  ft. 

IftlM 
Oat 4,M3,t4*      9M        It. §      1.711 a. M 

thousand 
c».   ft. 

fihuiia 
Oas 4,4*3, f*t      M*        14. t     1.441 I. U 

e«,   ft. 

OM 4, #•),#••      111 4. Tt*   .40» 1.41 

«a.   ft. 

Unit coot tor  gae transport »y a  14" pipe Un« have Ween estimated 

the Agmre» for the 41"  pipeline. 
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iMk 

iMk 
(».•) 

«Vf.tttT 
IM.TMT 

I.9M.TM 

T««al C««t 
Av*raff« Unit CMI «f r»er 
Disiane« C«*t TrMMpwrt Imn «f 

tou 4  • DAP 
Mill. X 

• 0 • • 

• f • » 

t t • ft 

«».    t • . 

Itf.TMT    un 
l.tM.TM 

t 

li. Il 

«*.  M. 

I. 4M 
a. a« 

»t. 
«ft. ttt T    Iti S I4.lt f.MI        M.M 

».t, 
tlt.Wtf        MU •.ITT        nu 
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T—t  IMP rftWKWI 

qjnt»if> 

Average 
Di •«••€• 
 ËIBJ— 

Coat 
P»T 
Ton 
of 

DAP 

9« ••    rMrvJNMMv 
R*ck 

l«l«*mr (•.» ) 
Oat 

4lf,MtT 

IM.TMT 
1,94)4, TM 

c«.  fl. 

UM rail 

UM rail 

IT. M 

IT. M 

14 

• . 221 

I.til 

.47* 

32. tO 

7.40 

l.fO 

AJfrrfMWTt 

Atié 
217. «w>o T     UM rail     S4.ll     %.tm 11. M 

Alf»rw»fiv» 

UMI PW*f4*rU 
RNk 

4M).i>oo r 141 1. IT       1.2M 4 S3 

UM« FfcataéMiU 
rock 47t,#4*T Ut rMá 4,41 1.112 tJ.OI 
MplMr   (• •.) 1H.ÎMT 111  Mi 1.44 .IH . 70 
OM 1.M4.TM) 

e». ft« 

ill pip« .«TI .134 .M 
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••*•       fimmanr »* Production and T rant »ort Conta 

4. §1      It it  ••turn««! that  the operating costa at any location would 

not be very different,  except fer toe three main variable! 

»Meh have  new been analyaed.     Por clarity then« variable» 

•re repeated   below. 

(i)       The ecu re e  and coat of raw mote ri ale at tho plant. 

(ii)     The capital investment. 

(iii)    The coot of delivering tot fineoked producta  to port 

or to formt. 

la Table 14,   toe comparativo coot» of «roa at Bandar Shahpour, 

Ooeavtn,  Rae M and Maihad art brought together,   and in 

Table  IS the  DAP cotti aro thewn.   hot tneee do not make 

allowance for   chargea ea the incrooood capital investment in 

northern planto doo  to the eoet of tran«porting too plant and 

eoeipment from «andar thanpaar.     If the e e are aaeumed  to be 

1% of the veloe of the plant thia io  equivalent to  $2. 70 per 

ton on toe coot of «ret and 91.02 por ton on too  coat of DAP. 

£ 
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Ure>i  -  Comparative Cotti Per Ton 

TABLE  14 

Pandar Shahpour    Ghar.vin 
fPhase  II) 

Works Coit 

Gat Transport 

Distribution Cost 
(Urea It   DAP) 

Distribution Coat 

(Urea Only with 

export to USSR  V 

through Bandar 

Shahpour 

Distribution Coat 

(Urea Only with 

exports  only through 

Bandar Shahpour) 

74.39 

14.85 

89.24 

74.39 

5.76 

6.91 

6.91 

(H.01) 

87.06 

(Phaae II) 
$ 

74.39 

6.84 

7.56 

7.56 

(11.40) 

11.79 

Mashad _ 
(Phase   HI) 

$ 

74.39 

1.62 

5.46 

81.47 

Savings in distribution eost ex-Bandar Shahpour du« to Ra.ht or Ghaevin -  |2.01 
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TABLE  15 

DAP « Comparative Cotti Per Ton 

H 

Bandar    Char-    Ghaz- 
Shahpour    vin vin ^aBV.t 

(Í 

Works  Cost 94. 99 

Gas Transport 

Sulphur  Transport (B.S. ) 

Phosphoric Acid Transport 

Phosphate  Rock Transport 

Distribution Cost 
(Urea and DAP) 14. BS 

Distribution Cost 
(Urea Only) 
with exports to  USSR 
ind through Bandar Shahpour 

Distribution Cost (Urea Only) 
with exports through Bandar 
Shahpour  Only 

94.99 

1.90 

7.40 

4.83 

6.91 

6.91 

94.99 

1.90 

7.40 

21.11 

6.91 

6.91 

94.99 

2.26 

6.82 

7.56 

7.56 

I I 

Rasht 

Ì 'i'       W        W 
94.99 

2.26 

6.82 

22.84 

30.32 

7.56 

7.56 

(11.01) (11.01)    (11.40)      (11.40) 

Phase HI 

Mashad 

94.99 

.54 

.70 

13.01 

5.46 

5.46 

109.84      116.03 l.it.Ji      111.63       13 4.47        114.70 

Distribution Savings dus to Rasht or Ghasvin -$2.01   (from Bandar Shahpour) 

Distribution Savings due to Mashad and Ra.ht/Ghasvin -19.39  (from Bandar Shahpour I 

(1) Figures basad on phosphate rock imported through  Bandar Shahpour. 

(2) Figures based on phosphate rock imported through Bandar Pahlavi. 
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* »0      Th«  North-We«t( vrea 

e. »I       The centre  of diatribution oí the  north-western area  has 

been shown to be lo the eut of Rasht, and R.isht with the 

adjacent port of H a miar Pahlnvi is therefore a possible lo- 

cation to be considered. Further it ia on the route of th« 
42"   northern  pipeline. 

*. <»I       An  alternative  location for comideration is  at Ghazvin,   be- 

cause  it it  at  thr  termination of  the  railway  system,    and 

Ghazvin too  is on  the   route  of the   42"  pipelini;. 

4. ai       In  the   case  of  DAP production,    in  the northwest,    the cost 

of transporting  sulphur,   and  phosphoric  acid or   phosphate 

rock from  Bandar  Sh;ihpour   is  shown to be  prohibitive.      On 

the  other hand,   if  phosphate   rock  of suitable quality   could 

be  imported  from the  USSR  through Bandar Pahlavi,    at 

prices  no higher than the   rock imported from Florida, 

USA,   through Bandar Shahpour,   then DAP production  in 

the  north-wast become* a   possibility.    Preliminary   inquiries 

indicate  that  a  suitable  phosphate   rock maybe  available 
from  the USSR. 

4M 

té* 

Kurther,   provided Iran's excess sulphur production   can be 

exported,   through Bandar  Shahpour,   a further reduction in 

production cost would ensu« from  importing the  DAP plant's 

sulphur  requirements from  the USSR, but this has   not  been 
taken into account in estimating th«  costs. 

Ursa production in th« north-west  would be economic,    pro- 

vided  the capacity   oí the  supporting ammonia plant  was   at 

least   700 tens  per  day.     If  the whole of this ammonia   pro- 

duction were   to be  converted into  urea,   then a urea  capacity 

of 400.000 ton par  annum  would bo  required.     This quantity, 
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together with the expanded production in the couth,  would total 

approximately 700, 000 tons, as comparad with the projected de- 

mand of  500,000 tons, leaving 200,000 tont for export either 

from Bandar Shahpour or Bandar  Pahlavi. 

6.66     This dependency on exports would be reduced if a DAP plant,   using 

phosphate   rock from the  USSR were to be constructed,   in the 

north-west,   having a capacity  of 250, 000 tons per annum.      The 

expanded capacity at Bandar Shahpour of 297, 000 tons is short of 

the estimated demand for DAP  by 438, 000 tons per annum.     A 

DAP plant of 250, 000 tons capacity requires  58, 000 tons of ammonia, 

equivalent  to  100,000 tons of urea,   and in this  case  the urea plant 

could be  designed for 300, 000 tons,   leaving a   reduced national 

balance of  100, 000 tons for export. 

6.67    From this  it emerges that it would be desirable to have a plant 

in the Ghazvin or Rasht areas  to produce 300,000 tons of urea 

using gas  from the 42"  pipeline   together with a DAP  plant  of 

250,000 tons  capacity using phosphate  rock from the  USSR.      Be- 

cause Ghazvin is connected to  the railway system,   it is probably 

a more suitable  location for a urea/DAP complex than Rasht, pro- 

vided the   requisite water supply is available,   but should a  rail 

link be made between Ghasvin and Rasht,   then Rasht would pro- 

bably be more advantageous. 

6.68     If after a full investigation into the possibility of obtaining phos- 

phate rock from the USSR,   the  proposal has to be discarded, 

then a 400, 000 ton urea plant located in the Ghasvin area is 

an economic unit,   provided a sustained export to Russia of 

150,000 tons per annum of urea is possible, and 50, 000 tons 

through Bandar Shahpour. 
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6.70 The North-Eastern Area 

6.71 The  centre of distribution of the  north eaitern area has  been 

shown to be west of Ma s had in the Esferain locality,  but  the 

project' d quantity of fertilizers  required,   as compared  with the 

north-western area,   is considerably less. 

6.72 Ata date around   1361,   as  a third  stage after the  construction 

of a fertilizer plant in the  north-west,   when demand may well 

exceed the  projected demand in  1361,   the north-eastern   area 

has  some distinct advantages as  a venue for a fertilizer  plant, 

even though the factory production cost may be unavoidably 

higher with a smaller plant. 

6.73 A  16" pipeline,   125 km.   in length,   from the gas field east of 

Mashad to  Mashad,   is nearing  completion,   and compared with 

Bandar Shahpour,   the relatively small additional cost of  gas 

transport is  more than off-set by the considerable reduction in 

the  cost of fertilizer distribution.      The factory production cost 

of urea at Mashad  could be up to   $8.00 a ton more than  at 

Bandar Shahpour and still  be an economic proposition.      The 

projected demand for urea in  1361   in Khorassan,   Mazandaran, 

?Gorgan and Semnan is 140,000 tone, while the DAP demand is 

projected at  190,000 tons. 

6. 74      DAP production using phosphate  rock imported from the USSR 

through    Bandar Shah,   employing a specially constructed jetty 

and improved roads to Mashad,   is  an economic possibility. 

Assuming the  same landed cost for phosphate rock at Bandar 

Shah as at Bandar  Shahpour,   and the same cost of natural gas, 

the production and distribution cost of DAP at Mashad,   is a 

little more expensive than Bandar Shahpour but still ranks 

as a possibility.     It is further assumed that the gas analysis 

. ,*KV,(.;iMf. *:***W#*»*.ii* 
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i« auch that the sulphur required to malta eulphuric acid will 
bo available from th? gai field. 

6.75 There  are more unknown factor« in th« north-aaatarn area, 

for example the availability oí water In the required quantities 

at Mat had or to th« weat of Mai had,   but in view oí the indi- 

cated economia! oí distribution,   and the Government policy of 

regional development,   a detallad feasibility etudy covering op- 

timum plant lise,  distribution coata and the ponihility of 

phoaphat«  rock imports from the USSR may well result in the 

eventual construction of a fertiliser plant in thii area. 

*. 
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• M  * APPENDIX I 

Mrthe« of E.tiwiating, fertili»»• Cowetimf*ian hv Province«.    13^1 

(a)      The «etimate«- nitrog«« *M phoephnt« pUnt ««trient«   r««/iirüm«!«t. hy  «TF» 

oí crop (Appendi*   VITÏ) wert n»«é  a« the  .tartin«  poi«»  for the  «»ledati«* 

of provincial   requirement..     Di«» rü.uti.m  Ijy   inrfiviéuü   prevince. w»a  ••- 

tímate« en the baaia of their  rt.pertiv*  .hnre oí  irrigete« crop »rea 

fo, «neh individual erep in 13»*  «ne thia it éet.ile« in Appendi« Hl/I.     Fot 

certain crepe actual figure* en crop «rea« reperte« hy the Miniatry of 

Agriculture in the latter tahle differ from the., of Appendi» II which are 

»aie« en Plan OrianJ.atieo «eta.     The requirement, of plant nutrient« 

N «n« P^y   ier ••«• previnee •• eal««lat«d from the individual irrigated 

crop «rea« were tncrea.cd proportionately te cover 1er the dry erep are»« 

and the non-cover««.«.    PUnt nutrie««, cere rage in «aientatiei*« wii 74% «f 

total. 

(h)     Piani nutrioiit« wor« then converto* to fertUlMf« preewet. a« follow«: 

Umita« increa.e eu aeeumed in UM grewih of calcium ammonium nitrate 

and ammonium sulphate      *tta«4 f«rtili««r« w«»e nee «me« to ha*« a»t«eJ- 

mat.ly the «am« »her« i« 11*1 •• »• "»•     Peta.eiwm nutrient, were 

• •tímate« at 34, 909 ton«.     After  allowing f«r pUf* ««trient« (N.PjWj:*,*) 

incorporated into min«« fertiliser«.   ««Icium ammonium nitrate and ammen- 

ium «uiphat«. the residual nutriente in term« of N. PjOj ana K,0 wore 

converted to «re«.   «1-ammonium p*eephate ana petaeeinm »ulph.te. 

(«)      Th« total retirement, hy type of fertiliser promote thus derivad wore 

distributed hy province«.    In the) «eee «f caleium ammonium nitrate and 

ammoni urn-eulphate,  the .hare of the respective provine«, in UM «or« 

a..urne« to prevail in nil.     For «roa th« weigh««* ••*.»• «f N in 11*1 

a« derive* unoer (a) «• re «eeé1 fer él.trlWtion hy province.,    fer 

«i-ammonium phoephete,   the woigfcted «her« «f F,«f «al««leted unoer (a) 

«er« »««4.     For mineé fertili »e re and potassium «ejIgnWI«.  the welgMed 

•her« ef hoth N Mei P,% •• «ortvo4 unoer (a) «ere 

r 
i 
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AREA UNDER CROW. 134 9 J 50, 195»/M A I3fin/61 APPENDIX  II 

(in 1, MS hectare«) 

IMI;W 1J.13/W T ÜG0/R1 <u 

Crap« 
Irrigated nry Total Irrigated Dry Total Irrigated Dry            T"»' 

•/n««* 1 , »IS 3,950 s, tai 1,«M» 3. toe 4, «00 t,7on 2, OOn 

Hurley 309 1.000 1.299 307 tot 1,187 330 770             i, 

Rie» 392 - 393 392 - 393 392 - 

OMi*r l>rpili 1! 7 7% 77 It 97 90 5 

PMIOO» 109 M 111 IM »9 191 1!Y0 30                 : 

A If »If» A other tontera IN IM 3*1 39t 304 994 440 240 

«1 See«!» H M M M ti 143 90 50                 ' 

Cuiten 131 H SM IM M 309 270 30                  ' > 

Aigor Boot IM - IM ITS - 17* 200 - 

Sugar CM •.» • 4.» 19. S - 14.» 40 •! 

Tobacco • «.» 14.» It 11 3.» 12 7 

Persia« motan rt«. M M Ill M M US 79 45                  11 -, 

Tew »tao • t 1 It It 1 13 13 1 t 

Oidor vogotaMo« »M M •1.4 M. 9 9,4 •M 90 8                   ' <: 

Onion» I« 1 li 11 1 13 12 : 

Potato«» M • 4« 41 - 41 4» - ., 

Appio It . IT 33 . 33 *      40 -                          : 

. 
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te«*«.) 

(IN IMO Iwrtw») 

**#-                'w "w TUJTff 
IrrigatMl        r>v TataJ          Irrlgf«       Dr.» T«t»l        Irrif«*#4        Dry Ta*«* 

(XMr fratti                        13                    7 M                 M                  It 1*1                IM                 M IM 

Graft«                                 M                  M M                 M                 tt Tt                 «I                 11 M 

Otnii                                IV                 II M                S»                M MMN M 

Data*                                    IM                . IM                IM IM                 IM               - IM 

Alm«ft*,»l*MMM          M- MM. MM« M 

Taa                                   IM              MB M              IM              MB M                 11                M M 

«"hare                                 M                  TI IM                 M               IM IM                 TI                 M IM 

(IraMTatal                   I.MI.3        1,1*1.» i. 772.1       4.MT.I       «,»4.4 t. Ml. I        4.4M           4, IM •. «M 

Snare«: WtÊtt rwa-Yaar Da i atawmaal *%m af Iran 19M>IM« ma MIIéWIJ af Om^mmwrm . riwMMfl Itnw, 

(I) lumnii tMMtf M M ilHlliiil Mt,Mt Ma«—aaf irrtra«a« ima.   Bllrtia«!— MM*« «MM Maa* par% a* 
traut fe* Mt Ru,  B» ata«fa In ara» ara« «M tor Hr.. 

J 
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¿rnm* IV 

ARPAS \pnmm mommi »WOATWH imm. 
ISil. UM 4 IMI 

o* » haetaraa) 

litt 11M Ufi 

Atartoaija« M us 245 

Waatant Raglan 4 n 2« 

»»••«•» II 141 Iti 

Fara • It • 1 

Karman - Sanear Aataa • H 33 

Matan * Balançai • ta ti 

Iter»*.».** • n 2§ 

•tfMlU* 1 in Iti 

Tañaran II UT IM 

BafaJmn 1 If Iti 

Ta« (nal ara.) M Tal 1,23« 

Oraaa ama (Inctnaang caaala, 
va*la#a a*«.) 

l.ttS 

mniUnraf 
Hav« I, Irti« 

Li 
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9rTkmUa*mm*m*»m 

n kg »m •   it kg THM» •*•» iinj-i.jt 
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IM • lü » » H 

ITI       •      m       •       • » 

m m 
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Eefehen 

1. Wheat 

E »faltan 

Shahrt Kord 
and Firidan 

Manyar and 
Bra-ar 

a. Potato 

Eafahan 

% Onion 

Eafahan 

4. lutar Beet 

Eafahan 

Khoraaean 

1. Wheat 

APPENDIX   V •Cont'd) 

ITS kg «roa •   US kg Triple Super phosphate/hectare 

IN N IM 

IN H IM 

4M IM 

I.       Cotton 

Niotteboer !•• M Mt 

a. lujar Beet 

MlSanFlInnl lot M IH 

» MIMMHMMC SM N IM 

Terfcet Heydarieh lot N IM 

4. Water Melon 4 Melon 

Knoraaean H 

Ma*oh*d4 

H M 

M M 

J*«o«0nlMM                            ^^ »» M »t H M 

Teroat Heyearieh   M M M H M n 

Mienoeeer              IM M IM M M H 

n 

w 

m 

H 

M 

N 

IM 
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ATTUTO v (Çfff'fl 

I. 
»Irti Tfhf 

n      " 
iti      " 
IM 

1.       Ç*ft 

IN 
IM 

•   IfkfTripto 
n 
m 
m       *     " 

1M 
1M 
IN 

•» 

m 

H 

M 

** 

m 

m 

m 

n 

M 

H 

M 

M 

M 

M 

MMrti 

Fi 

4.      ÇJ*W  ^fHH 

i«     5MË. 
m 

N 

M 

m 

m 

IM 
IM 

M 

m 

m 

M 

N 

*•     Çfffltf1 

•lire* IM M II 

• M 
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APPENDIX V (Cont'd) 

5.       Pi «tac hi o 
Rafsanjan (young 
trees less than 
20 years) 450 gr urea * 460 gr/tree Triple super phosphate 

trees more than 
20 years 650 gr    "        850 gr/tree M ti II 

e.      Water Melon k Melon 
Jiroft 200 

7. Cucumber 
Jiroft 

Ktrmanshah 

1. Wheat 
Ker man shah 

2. Potato 
Kermanshah 

3. Sugar Beet 
Kermanshah 

4. Beans 

400 

250 

250 

35 

200 kg Triple Super Phosphate/hectare 

M.-.-.       »' 35 

200 

250 

180 

Il M 

Il M 

H II 

Il «I 

Olla« 

1.      Tea , 

Lahijan 200 M TO II M 

Lakan 200 H TO II II 

Langaroud 200 H 
- 

1.      Juf 
Ollan 130 H m 

2.      Tobacco 
45 H to II OUan II 

It 

•' + 100 kg 
potassium sulphate 

v + 90 kg     i 
potassium sulphate 
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APPENDIX V (Cont'd) 

4. Hice 
Olían 

S«      Orange 
Shahaavar 

Porgan 

I,      Wheat 

1.      Cotton 
Qoriran 

S.     Tobacco 
Gorgan 

Loreitan 

130 kg uraa +   SO kg Tripple Super phosphate/hectare 

2 §0 

Gorgati Tt H 70 H II II 

Aliabad TO ii TO H II II 

Kardkoy 190 II 110 H M II 

100 

4i 

1.      Wheat 
Lore atan ISO 

i.     toya (otl eeed) 
Loreetan SS 

Sjpsi andarán 

1.     Wheat 
Teartaoh 
Shahaba4 
Behahahr 

TO 

1.      Cotton 

S.      IHot 

•i 

H 

100 

ISO 

1SS 

100 

ISO 

II II 

ll| H 

Il        II 

H H 

H        N 

M M 

"••Okg 
KgK^/lMct. 

M TO H H M 

N TO H H H 

H TO H H N 

* nhm»ittt*Hmtmiimwi^i*mm^ ^^^^m+m*^^*-^ ^.,'-- 
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4,      Wtfr mf%m m ***** 
MiiM^rM IM kf «TM •  IM kf THjU   l*p«r Phoaphate/hecUre 

»,      Jwto 
Umtmnémrm IM N 

CttKral Provine« 

»,       Whaat 

Gh.,rl* Tt - M "        " ^ 
0«ri*iMr Mi IM 
Varami« Mt " IM 
IUra4) IM " IM .  "       " 

IM " IM "       " " 

H 

m 

NN M 

* Mt » • * 

Garma*r 
Varami* 

Onaavm 
KMTStfj 

4.       H*— 

*•     watt? PHüI tJiM. 

m m 
I.         

IM 
IM        "       IM "       " " 
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APPENDIX V (Cont'd) 

S.      Whtat 
Hamad*» 130 kg urem •  130 kf Tripla   Super Phosphat«/h«ctar« 

Other Agricultural Producta 

1«       Viaor, Sun flowar 
Nahavand 100 M        100 H        M " 
Mahabad and 
other area. 100 "        100 M 

1.      Alfalfa» 
All area» 200 kg Ammonium Phoephate/Hectare 

i»      Wheat - dry farming 
All area* wh ich 
have at leaat 400 
mm rainfall 05 kg urea 4 •> kg Triple   Super Phoephate/hectare. 
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-   f* • aW&MDlX VI 
3ALK 0» »U<TILI¿U*i PKOl/UCfá UT PHOVINCai. 1350 »SJtriu< 4KIW 

DláTKlíUflON CO.     1350 

i '.ontlv Amdioni- ii'.wr Jl-Ai)f>on iu- 'otoni- Jul- ( Jthcr 

io till 
Urcn Nlt?»U 

11lO,l- 

,'hutc 
irinlc 

um    ;>ho*- 
pliote 

iim Jul- 
plnta 

ph.ita 
AiH.'oni- 

un 

lj-lo-1 
.erti- 
li.jer 

total 

.(1    ti IS 2'! 5 ¡0 _ 2 » . _ ti) 
•1.   A.,erti jan 

Total G9.J7 7.33 830 ¿oca           6 10 130 11 100! 0 

.•oiitlia -12 0 G 1 - 1 - 
'j.  Ai¿cr:>ujaii 

Total 4792 ¿047 69 2424                9 11 1G9 6(J l'Jwi. '< 

..o.:thj 3 - . . 1 313 4 - Zi r, 
Ulan 

Total 14Ü30 161 11261 ¿001 20 9714 11 - 3tìf>(9 

i Oiltl'S 22 - • 200 • - - - >: > 
¿unjan 

Total 511 3b9 »C 300 4 2 3J - 1A 1 
i ¡ontlis 3233 . 3 3210 • 3« 7 1 01! 1 

Invalidaran 
io tal 33U03 3Q0 IBOBG tì4d3 60 1490 137 320 0301 !) 
.iontlia 25 ¿5 1429 2433 1630 2 11 - 4 IWIC 

(¡iura tan 
Total 1Q784 5219 10423 «677 43 32 210 43 •U'ì:.?> 

..ontiia il 23 . « 3 3 - IH 
jemnan A'otul 1273 397 1B0 •10 87 443 30 - "j :l \ 

i'o-ithi 176 263 320 21 11 2S • 1021 
Central Oatan 

Total 13462 3H17 3931 277» 73 424 1201 26 24910 
üunths m - - - • • - - 

(orilc^tan Totnl 344 - 163 139 10 • - - 576 
! ¡outil« . _ -10 „ • • • -10 

vcrm,mahah 
Total 2791 33 237 4974 . 10 • 7970  : 

lamadan 
• lonths 116 . 10 191 m - - ri ; 
Total 2954 1611 742 1934 333 49 - 72: 2   ¡ 

e. IMI 
.'ion tlvi • m • m m • • 1 

Total 2U3 - . 332 m - - 61.-,  | 
,'iontha -150 -2 „ m m . . -r 

barrstan 
letal 2328 44» 249 ri m 30 1 •391 "> '' 

v^faímn 
üontta 168 4SI 4 733 «0 13 • itr'i 

lot 1 11421 1347« 277 14944 170 276 101 liti 1 

ITAMI 
.tontito 22 01 - 5 . - - JH 
io tal 834 13*7 - 201 a - - JC04 
rianttM m m m „ — m „ 

JliaJiar iiahal 
Utal 1137 101 190 333 . «3 10 ÎIG1 

¿ha »cutan 
, onthi 246 31 17 •19 3 5 - ;i :ì 

i« tal LG34 233 1706 atss 42 812 44 I3ir. : 
. O.itti» 

J»«r Ahmad 
Fatal 406 too 37 3!3 • • . K (>."> 
.lOfltha 120 •a 44 Xi • 1 . 274 

•'ars 
Tatal (Ì703 823 1033 213« • 40 - J0K.r>9 

Joa-ttal Uulf 1 ¡Oli til» 120 2 - 3 30 - 11 1S5 
iatal 576 U - MI 13 30 2'J 32 b73 

.* .tha 34 11 73 179 24 3 • Z\j 
r r.aan 

Tatal 4311 1423 643 2411 32 MO 63 22 907,-; 

i .»ittita 13 17 1 • • • . 31 
.r tan ¡laluche T.tal 21» 47 240 3«) m m uso 
t ni 
fatal 

.••ntha 67« S3t7 »MS 9413 M «tv 64 14 19283 
fatai 137*4 32333 S064T MUÍ 396 lJtOl 3979 •89 297308 
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TMITflilalat Mirmjcnu* ¿o. gfttJPIM    Vil 

,<i.tb = LicuiVjvd    ->ila«* ^peeial -a-apara«    **$*r 
..'lac. l')UI toi.il Lie ilcr ti ont* Irajvet« tivaa lac t. 

i.  «¿arbija'i citila -!9 . _ «. 20 I» 
l'otjl l,4tí3 l« iti 4,122 869 ¿,820 100 10,M>O     i 

'..   A/.erliaja« 
. ontl>H 
Tatal 

ÍH 
4,457 li« r.,l*>3 

-13 
Vi 

- - 
i 

\ 
K), OH*,      j 

(¿il an ontha 30« ÌC - - - . \£G      | 
fatal 3,073 «.36 '.2G,000 - S,»00 . 3«,009 

¿an jan Sjntha - 22 - 200 - . ¿12 
Tatal - Uè 743 an - 30 1,324 

i««an«laraa . ¡antha 44 48 6,400 * - - 6,49J 
Tatal 0.6E1 133 90,944 23 1,200 1¿J 43,009 

».nuranan 
/•ntlia 7.J75 207 -713 30 1,500 - 8,306 

Tatal 2.2,144 2,<?S3 *,317 1,211 A, 304 4 42,4-)3 
tuna« i ,'itlw - 30 - 10 - • 5« 

latal - ii'SO 1,472 '.40 33 M 3,231 
Central  Osta« .ont * 3 3»3 40 - - 363 1,021 

ratai l,:r>4 l',114 0,116 1,473 1,030 1,714 !»,<m 
arìt-Htam . autha - - - - - • _ 

lot al - 30 370 27« • • 37» 
.•antha - -10 . . . — -10 

h. ria««» a» Tatal - 4M 4, ait 407 3,203 131 7,070 
"m-aiian .«atiw 30« M • • . • 322 

fatal i,»3a l,20t i, 144 1,717 410 • ?, ¿22 
Lia« ¿iaataa - - - m - • 

fatal - - 34ü 79 • . 613 
UfNtM .kart ta« - -Í -1» •> . . -132 

fatal 90 •70 .1,798 JON 400 la 3,MS 
«fa >a*i haataa 1,400 3 - M • . 1,430 

Tatal 1»,3N MO 3,404 a, »37 14,000 133 41,401 
ïa*J -jitha - 94 - «4 . - IM 

Tatal - l,aV¿0 11 000 . • 2,004 
Chañar .vallai ••¡aataa - - - * - . 

Tatal lit» 100 «40 JOO 1,000 . 2,064 
*h«aa*taM :* it«« 4M 44 -J49 • * • ->*3 

Tatal 4,4*1 3aa 0t0M IM MO aM 13,091 
•»•r àkmmi «•-4M • m • • . — 

Utal - 33 11 • 1,000 . 1.M3 
Kara »Sitial 4f MO m 31 . 374 

T«4al M« a(so3 3, 4M 1,924) a, MO . M,0M 
c*Mt«l telf iiaitaa IM - - - • • IM 

Tatal 4» M M3 M . — •79 
.;«r. tu« VantM IM IT •13 • . 143 343 

Tatal 3,410 1,044 1,447 3,904 113 H7 0,033 
>««ta*-.l*l'iCRf«tan uitha • to - - - 11 31 

fatal -» M 141 3M • M 396 
Total aatfc* 10,244 1,971 9,933 374 I.9M 71» 10,2143 

fatal 73,403 Î7,7K> 133, IM 13,100 •4,3* 3,044 Jf7,3ÍW 

aWc«: FttrtUlMra Dtairlbwtliai C 
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*s°s V Tatal 

Jfc£ sr 
Aaaaa*atlaaa 

•flay 

li, I 

I«.' 
1T,( 

OHtar Cartata 

!•.< 

CM! aaaato I.1M MM 

Catta» »,«M M, SM 

•agar Daata SS, SM M.MS 

ftajarCaaa 1.SM S. MS 

Takwaa SM TM 

«v •M#9k1aM»,aWa%fl VVC g s, SM «.SM 

Tamlaxa I,M« 1,1» 

"¿d^araWi^r   ^"S^^^aKfJap^waJj f. SM S.MS 

OMaiM l.MS I.MS 

hW«M i, IM I.MS 

A#»a* «.M* I.Mt 
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St, TM 

M.M« 

T,MS 

t.SM 

lt. SM 

S.ÎM 

IS. Mt 

S«tM 

IS, SM 

SS.I 
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• IH 

1 

IM-1 

1 

I 

1 

IM>1 

1 

Aaaamtwg fartiliaarK ara *•*<* on * 
I Irrigata« era» »raa. af waich an". 
•a4*g Mghar rataa. 

Lwir rataa aapUcaM» ta Olían ,t> 
haghar aapUeaMa t« Masaa»taran 

ASMS* arta af tot. 
2) 

»• /•• 



• or narri 
• n *                                 AMYNMX mi icw« 

UMM MJMNMnMMTf IN INI (Carta, i 
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* Uff M Iff ' 

M V» •V» •t—mi farttUaara 

U*-F-IU 

Aaaamattaiia 

«•jar fr**« II. WM ».MM II.N* IN>IM 

Gr^mm I.IM ft. IM) ii. nt M.MV4 

Ca*r*a •,«• I.MN •.M» IM»?aw4 

•HataxMaa 

•,«M 
I.TM 

T,»M 
I.Mt 

4, MM 
I.TM 

T.Wt 
l.MM 

1T.MM 
IT. 4M 

14.4M 
I.4M 

IMVtMu.f 
Hlftur rtW far KtfMM MMI Fara 
araaa (4j, MM    KM ) lawar ratas 
far raat. 
AaaumiMff 4*4 - 4M grama/tra« 
•M 12. 2 militan traci. 

»as 1, IM) l.MM • 4. m M-M-4 

Ottiara 

Ta*ai Ml, MM MS, m TW MM. M» 

• I« MT.IM I. MS TN Mftaf «wir 

rwa 

fWJ/   ffMPIlMatf 1 

•§.< 

• M.M4 MB, MI 

•».4M - TM, MI 

MS, »9 M.4II TM, MI 

I« • MMM nVCNrf^ftVfM 
WH'VrfMMI VHrM ffritHNi I 
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•••»ri- >:iiu^ ....vicnc.i (»ai-tWü 

Mrtrt« VM« ArtrlMta) 

tfrfft» » 

Typ» •»     ^^    ^^ 
fart))!»«* _               •—>-*«_, 

1*13 1M1 1*4(1 1900 ita? 1M« 10ß& 1970 VJ71 

Urea imi*. N) 1,3.1? tO,«M t,*44 IS,08« J0,X<> .¿0, !W5 30, 2«H .¡1,100 *ltJ75 

Cat«.«* AmiaMiMM 
J i trata <:*•    .«) 

4,0IH 3.IN» 3,M? 3,843 3,«« «,7:;t 3,R2.j 7,<Xi.I 7,oor, 

Com ¡muni (:.«-Xl-l>) - - - - i,tm 1,337 - - - 

(Ml-4.) 
- - - - - 37, on 

irtala 3«|««r *»!i|iH«ti' - - - - - - - - ;>,io" 

<«rt   •/,) 

,.,.. 3,369 M,«7? «I.Kit ai.n« a«, «3 3«, IM !«,003 31,IGÎ ion,6to 
1 

«MMi    mttwal rttr*a¡» tiaal Ca**»», tba fact 111 aar» Mortati «( »«ata* In Iran, •'••>.  1973 

I      * 
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.•K.llll^lhHmM    tMM.Ifl) 
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