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The Iranian Fertilizer Industry
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The Tranman Fertiliser Industry

Introduction

1,01 The development of the Iranian fertilizer industry offers a
complex analytical problem, in which most of the parameters

are rapidly changing,

It was 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.

The topography of the land, the annual rain-fall, the availability
of surface and ground water for irrigation, and the climate have
already established a pattern of cropping, and with it a broad
pattern of fertilizer 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.

In addition to these three main areas of fertilizer application
within Iran, there could be export potential for fertilizsers from
the south through Bandar Shahpour and possibly from the north
through Bandar Pahlavi.

Although the ultimate use of fertilisers is limited mainly by the
availability of water, the rate of increase in the use of fertili-
sers will be determined as much by advancement in farming
te.chniques, farm management, and the economics of crop pro-
duction, as by irrigation development.




1.00  The prejected internal domend under the ssoumptions queted
in thie report for nitrogen and phoophate fortiliners by the
year 1361, o 1133 thousand tone por anaum in tetal, ased
oinee plaaned plant enpansions wp to 1356 as distinet from now '
plants, previde ealy about 610 thevoand tons eutpwt capacity,
new fortiliser plants will eventually become mecessary. Aceoor-
diag o & recont asnouncement by the Natienal Petreleum Company.
it 1s sloe planned to build s mew ures plant, of 310 theusmd tone
aad & mens-ammenium pheophate plant, capacity 200 theusand ‘
tont by 1396, ‘

1,07 The lecation of thete new plaats will be decided by the cost of
dlotribution of the fertilisers, the codt of row materiale st the
plast, the availability of water, capital investment charges, the
posoididitios of emport of fortilisere and of the intermediate pre-
dusts, ammeoaia, phespheric acid and oviphuric seid, snd of couree
Conramenat pelicy.

1.0 Although sreferense ie made to potaseium fertilisere, the currest
wosgs of which 10 enly leee thaa 1% of the tetal domend, peseidly
insressing to SN by 1361, thie repert mainly relates o nitregen
aad phaophate fortilisere.
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Summery, Cenclweions and Recommendations

1.0

3.0

The projections of fertilizer demand on the basie of end-
wse analysis in sach province indicate that by the year

1'61, it is possible for demand to reach 500,000 tons of
wrea and 735 000 tons of diammoniun -phosphate (DAP).

The total fertiliser demand has been computed on the baeis
of producing only two products, ~ urea and DAP, in line
with the policy of reducing the number of fertilizer products
to be marketed. This policy, in the longer term, may
proeve 0 be too rigid and perhaps uneconomic, because of
the need %o finely balance the soil nutrient content.

The distribution of demand oMo a concentration of demand
in the north and northwest (335%), the northeast (12%), and
the sewtheast (27%).

These projections take into account the planned expansion
of lni.nod areas, the trends in crop distribution, and
the latest test applications of fertilizsers made by the Soil
Inotitute, The figurss are not to be regarded as the ul-
timate Iranian demand but they are thought to be realistic
and attainable by 1361,

Expensions to production capacity at Bandar Shahpour to

be comploted by 1356, will increase the production capacity
of existing plants 1o 311, 000 tone of urea and 297,000 tons
of DAP,



It ie alse reperted that it is planned te srect a mew
urea plant at Bandar Shahpour to preduce 110, 000 tons,
bringing the tetal urea capacity te 621, 000 tons. Since
the prejected demand for ursa enly reaches 500, 000 tene
in the year 1361, there weould be a subetantial margia
fer oxport.

A new plant to preduce 200,000 tone of menc-ammeniume
phosphate (MAP) is reported 10 be planned fe: eroction by
1336 at Bandar Shakpeur, bringing the tetal of DAP and
MAP to 500,000 toms, or abeut 520,000 tens of equivalost
DAP based o on, econtent. Ne further DAP plants are
snvisaged whereas the prejecied demand by 1361 ie soti-
mated to be 735,000 tene of DAP.

The limited demand for mixned fortilisers has beon tahen
inte account separately, bDut it is noted that if mined
fortilisere were freely available, the increase in domand
could become 2 major share of the tetal fertiliser domand,

Potascium fertilisers, eatimated %o be 3% of the tetal
by 1361, will continne %o be imported, waless a euitabls
minoral depesit i found in Iran.

The development of the industry, is considered as being
opread ever three phases.

(1) Completion of entonsions to cmisting plants at Beadar

Shabpour, to provide tetal cutputs of 310,000 tens of
urea and 297,000 tens of DAP,

(M) The srection of & new fortilisey conplen in the
northwest,




(1it) The erection of a further fertilizer complex in the

northeast.

The time ocale of the second and third phase is not considered
to be in any way ricid, but it is probahle that Phase 11 would
coms into production about the year 13578 and Phase III at
around 1360/2. Actual timing wou'd depend upon the ohserved
trend of increased demands, in comparison with the projections

provided in this report.

The existing plans limit the production of fertilizers to Dandar
Shahpour, and this fails to make provision for export of ferti-
lisers %o the USSR, because it would not be economic to trane-

port fertilisers from the south for export through Bandar Pahlavi.

The centre of distribution of the north-western area has been
shown %0 be 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. An alternativs location for consideration is at Ghasvin,
because it is at the termination of the railway system, and Ghaze-
vin toe ie on the route of the 42'" pipeline.

In the case of DAP production in the northwest, the cost of
traneperting oulphur, and phosphoric acid or phosphate rock
froem Bandar Shahpour is shown to be prohibitive, On the other
hand, if phosphate reck of suitable quality could be imported
from the USSR through Bandar Pahlavi, at prices no higher
than the reck imported frem Florida, USA, through Bandar
Shakpeur, them DAP production in the morth-wsst becomes a
possidility. Preliminary inquiries indicate that a suitable phos-
phate reck may be availabls from the USSR.

Unfertunately the oenly known deposit of phoephate rock in [ran
at Shemohak, 10 reported to be of low grade and unecomomic
for the preduction of phesphatic acid.




The posesible import of phesphate roch frem eeouth Russia through
Caspian perte, should net be lightly past over, when a world shor-
tage of phosphate rochk is proebable. Furthermere, phosphate rock
from the USSR may have a lower CIF coet than rock imported from

more distant eources through Bandar Shahpour.

Further provided Iran's exceee sulphur production can be exported
through Bandar Shahpour, a further reduction in production cost of
DAP in the northwest would enswe from importing the sulphur require-
ments from the USSR, but this hae not been taken into accountin
estimating the coets.

Urea production in the north-west would be economic, provided the
capacity of the supporting ammenia plant was at least 700 tons per
day. 1f the whels of this ammenia production wer: te be converted
into urea, then a urea capacity of 400,000 tons per annum would be
fcquind. This quantity, together with the expanded preduction in the
south, would total appromiriately 700, 000 tens, as compared with the
projected demand of 500, 000 tene, leaving 200, 000 tens for export
sither from Bandar Shahpour eor Baniar Pahlavi.

This dependency on exporte would be reduced if a DAP plant, ueing
phoephats reck frem the USSR were to be constructed, in the nerth-
weet, having & capacity of 250,000 tene por annum. The expanded
capacity at Bandar Shahpour of 297,000 tone is shert of the sotimated
demand fer DAP by 438,000 tons per annum. A DAP plant of 250, 000
tons capacity requires 38, 000 tone of ammenia, equivalent to 100, 000
tens of urea, and in this case the ursa plant could be designed for
300,000 tone, lsaving a reduced national balance of 100, 000 tens for
exnpeort,
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From this it emerges that it would be desirable to have a plant
in the Ghazvin or Rasht arcas to prodiice 300, 000 tons of urea
using gas from the 2" pipeline together with o DAP plani of

250, 000 tons capacity using phosphate rock trom the USSR,
Bec.use Ghazvin 1s connected to the ralway systea 1L 18 pro=
bably a more suitible location for a ureasDAP conples than
Rasht, provided the requisite w:ter supply is available. but should
a rail link be made between Ghazvin and Rasht, then K 1sht would

probably be more advantageous.

If after a full investigation into the possibility of obtaining phosphate
rock from the USSR. the proposal has to be discarded, then

a 400,000 ton urea plant lnocated in the (ihazvin arca 18 .n eco-
homic unity provided a sustained export to Russia o 150, 000

tons per annum of urea is possible, and 50, 000 tons through
Bandar Shahpour.

The centre of distribution of the north eastern area has heen shown
to be west of Mashad in the Esferain locality, but the projected
quantity of fertilizers required, as compared with the north-western

area, is considerably less.

At a date probably around 1361, as a third stape after the construction
of a fertilizer plant in the north-west, when demand may well

excesd 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

a8 smaller plant.

A 16" pipeline, 125 km. in length, from the gas field east of
Mashad to Mashad, is nearing complstion, 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 $3,.00 a ton more than at
Bandar Shahpour and still be an economic proposition.
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The projscted dsmand for urea in 1361 in Khorassan, Masandaran,
Gorgean and Semnan is 140,000 tons, whils the DAP demand is pro-
jected at 190,000 tons.

DAP producti'on using phosphats rock imported {from the USSR through
Bandar Shah, employing a specially constructed jetty and improved
roade to Mashad, is an sconomic possibility, Aseuming the same
landed cost for phosphats rock at Bandar Shah as at Bandar Shahpour,
and the sams coet of natural gas, the prciuction and distribution

cost of DAP at Mashad, is a little more expensive than Bandar Shahpour
but otill ranks as a possibility. It is further assumed that the gas
analyeis is such that the sulphur required to make sulphuric acid will
be availabls from the gas field.

There ars more unknown factors in the north-eastern arsa, for exampls
the availability of water in the required quaatities at Mashad or to

the west of Mashad, but in view of the indicated economies of distri-
Nﬁu. and the Government policy of regional development, a detailed
foasibility study cevering optimum plant sise, distribution costs and .
the poesibility of phosphats rock imports from the USSR may well |
result in ths eventual comstruction of a fertiliser plant in this area. |

Although the costs in the repert are estimated, emphasis is placed on
coot diffsronces rather than absolute cests, frem which it is pessible
to draw bread conclusions.

The eotimated costs indicate that it is marginally economic to preduce
urea alens at Ghasvin, Rasht and pessibly Mashad, but enly if at .
least 150,000 tens a yoar are experted to USSR, would it be possible
to take advantage of econemies of scale.

R is met sconamic %o produce DAP at Rasht, Ghasvia or Mashad dased
on phoophate reck imporied through Bandar Shihpour, but with phoephate
reck from Russia it may become pessidie to preduce DAP at all

three lecations 8t marginally coonomic rates.
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Of paramount importance is the need to operate all fertilizser

plants at maximum capacity, because of the high proportion of
capital charges included in the cost per ton, \nd both the availabi-
lity of Russian phosphiate rock, and the export of urea to Russia

would need to he based on long term contracts.

This report has indicated possible options on plant locations,
source of phosphate rock and sulphur and urea exports. The
export of DAP to Russia is less likely to be econmomic but is

worthy of investigation.

The possibilities of Russian trade in phosphate rock imports

and urea/DAP exports could be a profitable source of inquiry,
following which a more accurate study of the feasibility of plants
in the north-west and northeeast would become posesible.




Projected Fertilizer Demand

3.01 The chemical fertilizer requirements in 1361 have been esti-
mated by the end-use method at about 780, 000 tons f plant
nutrients (N:PZOS:l(zo). This compares with 162, 000 tons in
1350 and a 5th Plan target of 415,000 tons by 1356.

Consumption per hectare of irrigated land area has risen from
7 kg/hectare in 1342“) to 45 kg, in 1350, This compares to
a projected 5th Plan target of 100 kg. and a projected 175 kg.
by 1361. Roughly comparable figures for Lebanon and Isriel
(1350) are respectively 400 kg, /hectare and 340 kg. /hectare(z).

Estimatesof the 1361 requirements were based on a projected
crop area under irrigation (see Appendix II) and using assumed
rates of fertilizer 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 fertilizers, in
the amounts 10% and 5% of the total respectively. Additional
allowance was made - 90, 000 tons of plant nutriente for uss on
1.5 million hectares of wheat grown on dryfarming.

Projscted Demand/fertilizers, 1361 (3)
(1000 tons of plant Nutrients)

N PO K

2% 0 Total

2

Estimated rsquirements for 318 280 595
major crops

Non-coverags (10% of total) 32 28 60

Potassium fertilizers (5%
of total) - - 34

Dry farming - wheat 493 45 90
Grand Total 39 383 M 779

(1) National Petrochemical Company, The Fertilisers Marketing
System in Jran, February 1973, :

(2) & (3) sss overleaf.




Table ¥ osunimarizes chemienl fertilizer consumption in plant

nutrients and by ferlilizer products for the years 1350, 1356

&k 1361, |

1

i

.P

3

|

! (2) 1lsrael : - Plant Nutrients (1971/72) N 32,500 tons

; ons 15,850 tons

B xzo 11,900 tons

- g sy

Irrigated crop area (1971/72) = 179,000 hectarss
Source : Statistical Abstract of 1srael, 1972, pp 384, 342

| Lebanon : Plant Nutrients (1971) N 21,590 tons
szs 6,718 tons
KZO 4,848 tons

Irrigated land 89,000 hectares of which 60, 000 hectares adegquately
irrigated and 20,000 hectares partly irrigated.
- 8ource : The Litani Project Organisation, Lebanon,

(3) Appendix Il
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Crop Arca Under Trrigation:

3. 1

B e

Current estimates of crop arer under irrigation 18 about

1.6 vallion hectares, projected to increase by an additional
400 000 hectares by the end of the Fifth FiveaYear Deve-
lopment Plan (1 3156). It 1s assumed that by 1361 another
400,009 hectares of tand will be hrought under irrigation

+nd that the necessary irrigation development will bhe un-
dertaken. Areas under various types of crops were pro-
jected roughly on the basis of trends assumed between 1350
and 1356,

A necessary condition for sustained and intensive use of
fertilizers is adequate irrigation. Present estimates of
adequately irrigated area from both surface and underground
water varies from 1.5 to 2.5 million hectares. The latter
estimate is made by the Planning Bureau of the Ministry of
Agriculture. However. it is a fact that the country's water
resources are not presently utilized to their full potential.
A considerable amount of controlled water is wasted by

seepage, avoidable evaporation and by poor irrigation practices.

As for the future, two surveys 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 hectarel“) of l1and could bs brought under adequate

(1) 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 1V), The Master Plan of the Ministry
of Agriculture, covering both surface and underground water,
estimates that potentially 5.5 million hectares could be given

(2),

adequate irrigation

In projecting the fertilisers requirements in 1361 it is envisaged
that 80% 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 ertimated at 98. 6 m3 billion.
Assuming an average of 10,000 ms/hoctlre for adequate
irrigation and after excluding unsuitable land for cultiva-
tion, 5.5 million hectares are estimated as the potential,




3.20 Applied Rates of Chemical Fertilizers:

3,21

3. 22

.23

The fertilizer rates/hectare for various types of crops, used

in projecting the 1361 requirement are detailed in Appendix VIII.
Rates 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 regions, while those adopted in the projections were in most
cases uniform rates, By and large the higher rates recommended
presently in certain regions were adopted as applicable average
future rates. These rates are fuirly comparable to rates re=
lating to practices in some countries in the Middle East.
(Appendix XI).

Turning to specifics, for wheat, two rates were adopted (90-90-0
and 60-60-0). The figures 90-90-0 etc. refer to the application
of nutrients per hectare of irrigated land, in term of N-PZOS-KZO
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 has
been made in the fertilizer rates recommended by the Soil

Institute, but more widespread application has been envisaged,

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),
pritnarily 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 fertilizers in an order of 3 - 5% of total
fertilizers. Experts at the Soil Institute are of the opinion that
potassium fertilizers needed by the end of the decade may reach
10% of total fertilizer demand.

3,30 Fertilizer Producte in Use:

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 N W YT K

i 3.32 A glance at Table 2 indicates a continuous reduction, in recent
& years, in the types of fertilizer products used in Iran. This is
?} primarily a result of Government restrictions on importsto en=

courage local production and as a measure intended to facilitate

wider use of fertilizers. 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 chemifally
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.

e AN o 2w DRI\ i s B e
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3.34

3.38
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Di-ammonium phosphate offers the advantage of containing both

nitrogen and phosphate making it a good '"combined" fertilizer.

Mixcd fertilizers have so far been imported, see Appendix X.
Before the Governmoent restriction on imports in 1347, its use
was r+ther high, Import is presently permitted for easential
ase, The envisaged establishment of a mixed fertilizer plant
in the [uture is expected to increase the use of this type of fer-

(1)

tilizer in the country,

Calcium ammonium nitrate is used on a relatively limited scale
and its use is envisaged to decrease in the future, Ammonium
sulphiate has good technical properties, has fine adaption to

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

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
rarrier. 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 nitrate and ammonium
sulphate. (See Table 1).

(1) An opinion was expressed that if mixed fertilizers were
available locally, the use is likely to exceed that of
di=ammonium phosphate and even urea. Mr. A. Assadollah,

"Use of Chemical Fertilizers in Iran" December 1968,
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Fertilizers Consmuption by Provinces

1. 41

3. 42

.43

3. 44

Current consumption of tertilizers is highest in Mazanda-
ran, Gorpgan. KKhorasan, Gilan, Esfahan and Central Ostan
(see Table 3),  Better irvigation practi~es and in certain
areas of the rorthern region a heavy occurrence of raine
fall, has made these provinces the relatively more deve-
loped agricultural areas.  Further, cash crop cultivation

is more predomirant in these provinces.,

The 1361 projections envisapge 4 more uniform regional
development 1n witer resources utilization and introduction
of modern agricultural practices. This isreflected in part,
in the comparable order of magnitude of the share by
pProvinces in consumption of fertilizers and the distribution

of irrigated areas,

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.

Tables 4 and 5 contain a summary of the estimated re-
quirements of types of fertilizer products by major
regions and provinces, which in all cases are projected
to increase. Estimates for urea and die.ammonium
phosphate and mixed fertilizers were based on the

detailed projections of nutrients (N & PZOS)’ distributed
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by provinces according to their respective share in
irrigated land area. For calcium ammonium nitrate
and ammonium sulphate, the same regional distributions

prevailing in 1350 were applied for 1361, (M

Similar pattern and trends as observed earlier for total
distribution of fertilizers by regions are also observed
for regional distribution by major fertilizer products.
The share of North, West and Central Ostan region

of urea, phosphate fertilizers, and mixed fertilizers,
are still the highest despite moderate reduction in their
share of total fertilizsers. The fastest gains are en-
visaged for the South and South East regions.

(1) For details Appendix VI.
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+4.00  Terchnical Aspects of Production

4. 10 Urea

4.11 Ammonia is a gas that must be handled in pressure
vessele which are costly and cumbersome. The am-
monia ie, 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.

In US in 1970, 3,491,000 o. tons of anhydroue ammonia
were used in agriculturs out of a total of 11, 751,000 s, tons
of nitrogenous fertilisers, i.e. 30% of the total (Chemical
Economice Handbook, Stanford Research Inetitute,

February 1971).

A major advantage in ths direct use of anhydrous ammonia
as a fertiliner 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 lsaves no undesirable salt residues

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

it sterile. Howevar, the direct use of ammonia as a
fertiliser in Iran must wait on the development of a
complen of transportation, strategically located pressure
storage depetes and application facilities and equipment,




Frven thongh ammonia as sucn is expected to pgain a

stenificant place for itself in apricolture = it is
expected 1o reach, perhans 20, 000 ta 25,000 m, tons I
in 1OKD = the haae work-horse of nitropenous ferti-

lizer 15, and will continue to be urea.  Uren containg

A high proportion of nitrogen (46% N), is safe and

casy to handle, is cheap to produce in large quantitics,

and is almost wniversal in its applicability to all agri-

cultural necds.,  Also. it compounds well in mixed or

NPK fertitizers., Af present uren constitntes 407% of

total fertilizer nutrients and 68% ol N-nutrients, ~

4,20 Ammonium Sulfate

' 4.21 This is8 onc 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 (219N),
and it leaves a residuc 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 irriraied soils. because it tends to build up

possibly sterilizing salts in the soil,

4.22 Essentially all of thc ammonium sulfate initially produced
up to 1356 will be as a by-product in the coking of
coal for stcel production. As a bye-product, the production
will become a function of steel production and bears no

relation to the agricultural demand for this material.

4.23 Plans arc 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
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yicld a by-product of approximately 4.0 to 4.5 m. tons
of ammonium sulfate per ton of caprolactam produced,
i.e. roughly around 150,000 m. tons of ammonium
sulfate per year. All of this by-product will become
available for use in agriculture, there being no large
sciale competitive uses to utilize this material, Preferably
the use of ammonium sulfate as a fertilizer should be
channclled to semidesert 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 as ammonium sulfate is, in
fact, introduced as 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 so far as it may be viewed as "induse

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.

4.30 Ammonjum Nitrate:

4.31 This has been a valuable nitrogenous fertilizer from
the early days when nitrogen fixation processes yielded
nitric acid. Its 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



4.40 Diammonium Phosphate (DAP) (NH4) 2 H. PO

mteate andd is freed from most of its handling problems,
Mo eptbetess, it has no real advantapes over vrea oand
oy e de s od o aatares and 1t has S'(‘.i"l”y tost toooae in
carnpetitos with nreda. The output of ammonism v te it

roote o e peved by the 8120 of A nitric acid plant by

oz tion of ammoma at Marev Dasht ond temporarily by
an srevdcegquote supnly of ammonia. That fac!ty can
prodizee chont 40,000 v, tons of caloum amrao oo

nrte b dertihoey, In recent years, howeves, b ihae
majoar <shot onomaang explosives Aaway from dyviay jre to
the povch sater and cheaper ammonivm nitrate, the ot -
put ot thie fiveed facility could shift away from fertilizer
nse to explosives. No aceurate cstimates exist on the
projected demands for explosives, but the treand would seem
to andieate that by 1982, the explosives market will have
pre compted the entire output for ammonium nitrate, T
plans exrst ot present for enlarging the facilities to pro-
duve Gromonium nitrate, There appcars, however, to he
ro aprrcultoradd need for ammonium unitrate that cannot

Le anet satistactocily by the use of uren,

4

4.41

This is a modern fertilizer of preference, capecially 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 53, 5%
P,0., but actually because of impurities in the wet-
process acid and the presence of some mono ammonium
phosphate N}{4HZP04, it has a composition approximating
I8% N and 467% PZ°5' At present all phosphoric acid
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4.42

production is centered at Bandar Shahpur with a capacity

of 132,000 m. tons/a of contained P,0, of which approxi-
mately 50, 000 m. tons/a of P,0; is being consumed in

the production of either 100,000 mt/a of DAP or 143,000 mt/a
of Triple supcr-phosphate (TSP), = or a combination of

the two. The balance of the phosphoric acid production is
available for cxport and subsequent growth in domestic

fertilizer demand,

Future plans for fertilizer production in Iran will ¢m-
phasize the productionof DAP at the cxpensec of TSP,
since it is desired to simplify the cntire production
processcs so that the fewest number of fertilizer products
will meet the total demand. Essentially such a plan
reduces all fertilizer production to urca and DAP. This
may not be entirely wise, since the application of TSP to
n' rogen-fixing forage crops would be morc ecconomical
than applying DAP containing the unnceded 18% N.

4.50 Other Phosphate Fertilizers

4.51

4.52

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.

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

Mixed NPK fertilizers

Forage crops, e.g. alfalfa (lucerne) and clover, and
lguminous crops, where natural nitrogen fixation makes
the application of the nitrogenous component unnecessary,
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4,60 Potasgium Fertilizers

Most of the arable soils in Iran contain adequate levels
of potassium, However, as these soils are worked,
crops will consume much of this potassium, and in order
to mAaintain proper levels of soil fertility, potassium-
containing tertilizers will be needed, usually in the

form of NPK dressings,

Since no potassium minerals rich enough for commercial

production of potassium chloride or sulfate exi st in Irmn,

all of this component must be imported, and domestic -~
production of potassium chloride or sulfate is not

envisaged,

Fertilizers

b
? 4,61
i
{
! 4.62
¥
14
i
{
i
4,71
4,72

Since most soils need hoth nitrogen and phosphorous
for maximum productivity, and since the desired ratios
of nitrogen to PZOS is scldom 18:46 as provided by
DAP, the method most advantageous and economical of
labor is to compound fertilizer mixtures to meect 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,

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 i8 now under

construgtion at Shiraz (Marv Dasht) and should be

operational by late 1973 to produce:




30, 000 mta 20 : 20 : 0 and
20, 000 mta 15 : 15 :10

In mixed fertilizers the numbers refer to the proportion
of N : PZOS : Kzo nutrients in alphabetical order.

No plans for additional NPK facilitics have yet been
indicated,




5.00

Existing and Planned P'roduction Capacities

5,01

5.03

5. 05

5. 06

The plinned production figures of fertilizers ire subject to
contingal revision, and the tatest available figpires ore those
cortained in o paper presented in May 1973 a1 the faest

Tranan coneress ol chenpveal engineers,

These figures show that in addition to expansions up ta F3%hH,
at Bandar Shahponr previously made known. a new uren plant
having a capacity of 330,000 tons per annum. and o mono-
ammonium phosphate plant of 200,000 tons capacity 1s sche-
duled to be built by 1456, and these capacities are supported
by the necessary sulphuric acid, phosphoric acid and ammona

plants.

The total urea planned production capacity due for completion
by 1356 exceeds the forecast domestic requirements for 1361,

and thercfore a margin for export will exist,

The planned DAP and MAP production up to 1356, will be in-
sufficient 1o meet the projected internal demand by 1361 and

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

Table 6, brings together the planned increases in capacity,
and indicates that with thie 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,

Existing production problems should prove to be a temporary

restraint.,




Table 6

Planned Production Capacity

Urea Production Capacity (in thousand tons)

1381 - 56

231 adai-

Plante tiona

on ;§- New
Atzeam pansion Plants

B.andar Shahpour 164 76 310

Marv Dasht 50 20 -
214 96

} quivalent Ammonia (. 58) 124 L]

“Actual Production was 86, 000 tone in 1351
DAP

Bandar Shahpour
Marvy Dasht

Equivalest Ammenia (.27)
Equivalent 34% P,0, (. 74)
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Table 6 (Continued)

PI.‘3}9!({([__'_j.r.yv_l_ml!inn Capneity - N P I
] | I
35
[ELT R
PDlants 1o
on Iix- YZOE

Stream pansion e

MAP Production Capacity

Bandar Shahpour - - 20

Equivalent Ammonia (, 14) - - o

Fquivalent 547% P205 (.86) 1

Ammonium Nitrate Capacity

Marv Dasht (Fertilizer) 18 22 - 40
(t.xplosives) (1) - - ? n

F.quivalent Ammonia 9 11 - 20
Sodium_Tripoly Phosphate Capacity (Detergent) (2)

Marv Dasht - - 307

F quivalent 54% P205 - - 247 247
Ammonium Sulphate Capacity

From Coking (3) 5 5 10 20
From Caprolactum Plant (4) . - - 150 150

L]
5 10 170 170

Notes

(1) Ammonium nitra. . equirements for exp.osives is not known.
. (2) The detergent market is not known,

(3) Ammonium sulphate from coking figures are approximate.

(4) The caprolactum plant is not a firm project.
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: Table 6 (Continwed)
. Planned Production Q!ES‘!I - All :!lm!lll'

{ 381 - 1356

B pqai- Li3e
: Plast  tlonal T
: - New APpa-
; firam -YETW Plante E
¥

g Ammonia and ons Required

Io ;!_uii!i E!anu Lioted

Total Ammonia Required 176 109 200 400
Total 54%, P,0; Required 118 102 172 2

Ammonia and 54% P, 05 Capacity
to stalled

Ammonia 33 - 330 (11
Phosphoric Acid (54% PZOS) 3%

g et g

: e A e AR S

L A R R o s R R YRS _-5_;,.‘“‘?1 H
-
-

'i
§
i
.
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6.00 Economics of Production and Bite lecation

6.01 There are three main variablee coemtributing to the total '

cost of fertilizers,
(i) The source and cost of raw materials at the plant
(1i) The capital investment

(ii1) The cost of delivering the finished preducts to port

or to farms

6.02 A fourth important variable io the sise of the plants, particu-
larly the ammonia plant, which are assumed in the initial
calculations, with justification,te be adequate in all cases to
achisve economies of scale.

6.0 The firet otep is to ensure that facters ether than those enun.c
rated, may be disregarded, sither because they contribute litti¢
te the cost or becaues ne seneible difference a® between une
lecation or another would be likely,

.04 In a Research Centre repert dated Nevember 1968, both
capital costs and production cests wers estimated, and these

have been up-dated te previde a mere realistic costanalysis,
Table 7, brings together all the coste of urea production and
Table 8, breaks down the coot of DAP,

In the up-dated figures, the price of gas is assumed to be 20
Rials per 1000 cu.ft.,, Sulphur at $28.00 per ton and phosphate
rock at $14.56 per ten. The percentage increases in all other
isems havs been checked, as far as pessible but the capital

coot of plant, which is the meet impertant singls factor, can
only be appremimately assesced at 0%,
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11, Interest 10, 77 5,00 2.47 S5.3% 12,08 13.33 4+ sO% 23,18 24,40
Total 120.87 i, 8,77 9.9 9%.64 100,00 94.99 100,00
~5¥. 43
Per Ton of
4% '2'5 69. %
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In the casc of urea, the most important variable is that
resulting from the capital investment, - depreciation and
interest, accounting for 72% of the factory cost, Raw
material, in this case cleaned natural gas, represents only
6% of the factory cost and maintsnance at 9% is not likely
to vary ae hetween one location and another, and all other
items, provide a relatively small percentage contribution to
the total cost,

DAP, provides a different analysis in that the cost of raw
material is a most important variable, accounting for 40%
of the total cost, while depreciation and interest together

account for 42%,

The relative importance of plant location on fertiliser distri-
butien costs within Iran may be gauged {rom the fact that
current distribution coets {rom Bandar Shahpour average $14.85%
per ton, or about 16% of the total plant opsrating cost for DAP,
and 20% of the plant operating cost of urea.

Having aseessed the relative importance of the cost components,
the next step is to analyss the distribution of fertiliser demand
48 & basis for setabliehing possible plant locations, and then
evaluate the relative ceet of raw materials at ths plant locations
and the ares fortiliser distribution costs,

It is clear, that in additien to the planned expansion of the ex-
iating plants at Bandar Shahpour, complate new plants will need
e be censtructed. The question is at what lecation.




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 =‘.1 tx and y=&l ty

T T
Where n = number of geographical areas.
x and y = the distance of the centre of eacharea.
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 a.t the main city of each pro-
vince, and for convenience the percentage tonnages were
used rather than tonnages.
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Similar calculations were made for the north-western area
alone, comprising Gilan, Mazandaran, Gorgan, Wcst Azer-
baijan, East Azerbaijan, Zanjan, Central Ostan and Semnan,

A third calculation was made for the north-castern area comprie
sing Khorassan, Marandaran, Gorgan and Semnan,

The results of these calculations are given below:-

Approximatec
Area Centre of Distribution

Iran (Total) Kashan
N. W, Area East of Rasht
N.E. Area Esforain

alcylat f Distribution [ 1

6. 21 Bandar Shahpour is already established as a fertiliner
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 cost of transport by road and rajl is $14. 8%
Per ton and the average distance transported is 1225 km.

6. 22 The calculated distance of the centre of distribution for
the whole of Iran is approximately 600 km. from
Bandar Shahpour, on a straight line. The ratio 600 :
1225 :: 1 : 2.04 is & measure of the circuitous road
and rail connections imposed by the terrain,

o oo DR SN S, s e e



6. 23

6. 29

6. 26

6. 27

Raeht and alternatively Ghasvin were tentatively selected as being
suitable locatione for the first new fertilizer plant outside Bandar
Shahpour to serve the north-western area comprising Gilan, Mazan-
daran, Gorgan, West Arerbaijan, East Azcrbaijan, Zanjan, Central
Ostan and Semnan. The mean transport distance from Rasht was
calculated to be 306 km. away in a straight line, or 624 km, actual

road/rail mileage.

Here 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 detailed sindy

of road and rail distances within each area,

The supply of fertilisere to the north-west {rom a pl:inl located at
Rasht or Ghasvin, reduces the distribution area fronn Bandar Shahpour
and censequently the average transport distance and cost, Thie is
indicated in Table 9.

Another plant, if located in the Mashad area, would further reduce
the aver:.,c transport distance and coet, of fertilisers distributed
from Bandar Shahpour. Table 9 refers.

It is envieaged that development will take place in three phases.
In Phase 1, it is envisaged that the existing and planned extensions
at Bandar Shahpour will be complete and fully opsrational.

Phase 11 considers the options of establishing a new plant at Bandar
Shahpeur, Ghazvin or Rasht and the effect of distribution costs is
analysed. The alternatives of installing a urea plant and a DAP
plant weing phosphate reck from U.S. 8. R., and a urea plant only
if U.8.8.R. reck should prove not to be availabls, ars considered.
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TABLE 9

ANCES FO

AND PLANNE TE A
BANDAR SHAHPOUR - IN 1000 TONS
.
Distribution
Coont Distribution
Per Area
Available Average
Broduction for Trans Ton from
. port , :
Export $ Bandar Shahpour
Urea 310 - 1228 14. 8% Iran
DAP 300
With a plant 1060 12. 84 North-East, West
operating in Central and South
the North-Weet East
(Rasht or Gaavin)
With one plant 450 5. 46 West, Cantral

operating in the
NortheWest, and
one in the North-
Faee {Ainahad)

South and South-
West
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DISTRIBUTION C:OST AND DISTANCES
FOR POSSIBLE NEW PLANTS - PHASE I

~ Distri-
bution
Production Amfi;:ble Average Cl:::
1000 Export Transport Ton Distribution Arca
Tons 1000 Distance Km,
— Tons Km. 3
(i) New Urca and DAP Plants
Bandar Shahpour
Urea 300 100(1) 1225 14,85 Iran
DAP 250 -
Rasht
Urea 300 100(i ) 624 7. 56 North, N. W, &
DAP 250 - Central Ostan
Ghaevin
Urea 300 100(i) 570 6.91 North, N. W, &
DAP 250 - Central Ostan
(i) New Ures Plant Only - [n 1000 tone
Rasht 400 200(i1) 624 7. 56 North, N. W, &
Central Ostan
400 200(iii) 940 11.40 North, N. W &
Central Ostan
N.E. and West
, & Central Region
Ghasvin 400 200(ii) 570 6.91 North, N. W and
Central Ostan
400 200(ii1) 908 11.01 North, N, W. and

Central Ostand
N.E. and West
and Central Region

(1} Export must be made about equally both from Bandar Pahlavi to USSR and through
Bandar Shahpour

(ii) If 150 tons exported through Bandar Pahlavi and 50 tons through Bandar Shahpour,
(1ii) If 200 tons exported through Bandar Shahpour.
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6.29 Phase Il presumes that, Phase II has been implemented, either
with a 400,000 ton urea plant, or with a 300, 000 ton urea plant l
and 250,000 ton DAP plant in the north, The Iranian projected
demand for DAP in 1361 at 735, 000 tons is still sufficient to
support a DAP unit of 250,000 tons in the north-eastern area,
but further urea production, would have to be exported. Exports
would be made through Bandar Pahlavi and Bandar Shahpour.

- <

TABLE 11

i DISTRIBUTION COST AND DISTANCES FOR POSSIBLE NEW PLANT

@ ' . PHASE 111
!
{ Available
for Average Distribution
; Production Export Transport Cost Per Distribution Area
1000 1000 Distance Ton
i Tons Tons km. $
Mashad
_’_ Urea 300 400 450 5. 46 Khorassan, Ma-
f DAP 250 sandaran, Gorgan

Semnan

‘ * Export must be made in approximately equal quantities through Bandar
Pahlavi and Bandar Shahpour.
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Lrongpert Veonomy of the 427 Northern Pipelinest prtal ond cperatiog

6.31

6.32

6.3)

Charpes

Construction of the 42" pipeline to the north was completed in
October 1970, a distance of 1100 km, at a cost of $700, 000, 000
approximately, having a capacity of 1,000, 000,000 cubic feet
per day. It is planned to install further compressors to boost
the throughput to 1,600,000, 000 cubic {eet 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,

The pipeline construction was financed with the aid of several
low interest foreign loans, and an interest rate of 5% is assumed

Interest per annum (5%)......$35%,000, 000
Depr‘ci.‘ion (5%). ss 000 s0 00 00 .3sl oool ow

$70, 000, 000
4 2% Metering Losses........$ 3,000, 000

$73, 000, 000

In the absence of infermation on actual operatienal costs
being experienced, it is aesumed, based on figures in the
USA, that capital charges represemt 75% of the total operating
cost, operation and maintenance 22.5%, and power 2,5%. On
this basis the coet of operation, maintenance, and pcwer may
be estimated at $23, 000, 000,



Capital Charges $170, 000, 000
Metering Losses $ 3,000, 000
Op. Maintenance Power $23, 000, 000

$96, 000, 000
ot 1000 ¢ v

Pipeline Capacity 1,000, 000,000 cu. ft. per day
Load Fastor 8

96,000,000 x 100 = 33 coenmts per theusand
1,000,000 x 365 x .8 cuble foot

This figure may be reduced to apprenimately 39 eents per
thousand cu. ft., when the pipsline capacity is beested te
1.6 billion cu, ft. per day.

Beth operating and capital cests arze preportionate to distance
and npproximately the ceet of transporting gas %o Rasht and
Ghasvin are as fellows:

Swrremt AUy

Ahwas te Ruwesian Berder 100 Km. 33 eoente 2% cents

Ahwas t0 Rasht 950 Km. 28.95 conts 21.5 cents
Ahwas t¢ Ghasvia 900 Km. 24 eomts 18 cents

It is ueeful %0 compare these rough sntimated coots with the
charges being made by the Irenian Natienal Gas Comyany for

gae for induetrial purpeses. These are policy prices which

do net reflect the real costs invelved in transporting the gas.
Hewever, the sstimated total operaling costs are breadly in
relation to the nermal industrial tariffs, and the estimates establish
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a reasonable differential in costs as between 1landar Shahpour,
Ghasvin and Rasht,

6.37 Special prices, 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 (recported to be
about 2 cents per 1000 cu. {t.), can have no bearing on the

real differential in cost as between Ahwaz, Ghazvin and Rasht,

6.38 The published industrial rates for gas supplied by the Iranian
National Gas Company, based on $1 = 67.5 Rials, are reproduced

below:

'l'chun"l Gene ral“
Zone Zoie Khuzestanx

Mpnthly Consumption in Cu, Pt (conty Per 1000 Cu. Ft.)

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

* Teheran sone includes areas supplied by Teheran City Gate
Station

** General sone includes all areas m Iran other than Teheran
and Khusestan sones

*** Khusestan sone includes areas in which fuel oil is sold at
Rials 750 per cubic meter,
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6.40 Tha Calculation of the Cost of Tranaport of Materials

6. 41

6,43

The materiale required to produce 300, 000 tons of urea are:-

6, 003, 000 174, 000 tons

Thousand cu. ft. _) Ammonia

of Gas + _;aoo, 000 tonn
231, 000 tone Urea

Carbon Dioxide

The materials required to preduce 250,000 tons of DAP per
annum are:~ -

470,000 tons Phosphate

217, 500
Rock > \ phes-

phoric acid

(54%)
105, 750 Sulphur 3 ‘
_’lﬂ.m tons

1984, 750 thouwsand 3 37, 500 tens DAP
cu. ft, natural gas Ammenia

The estimated basic rates for the transpert of gas are set ot

in the section entitled - "Transport Ecomomy of the 42"

northern pipeline’', Rail {reight for sulphur and phesphate ro: k
har been taken as 1,40 Rials per kilemetre - mile, and the
same products by read at 1.33 Riale per kilometre - mile.

The transport of phespherie acid by special rail tanker has heen
estimated at 2.1 Rials per hilemetre - mile based on the railway
freight rate of 1.6 Riale for heresene by tanker and 1.8 fer
ammeonia in containers., Read tranepert of phespheric acid has
been taken as 30% abeve the ceet of transperting selids that is
2.0 Rials per tea.
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6,44 Theeoe material transport rates and the gas transport rates set out
in Paragraph 6. 34 have been used to prepare Tablse 12 and 13,

te give twotal transport cests,

and calculated from this, the

transs -

pert sest of raw materials per ten of urea and per ton of DAP

preduced,
TABLE 12
t 80, 000 )
Uzea Preductisn
Total Cosnt
Trans- Per
port Ton
Average Unit Ceost of
Quantity Distance Cont Urea
| T W N R illion s
Bander Shehsevyr
Gae 6, 003, 000 ¢ ) ¢ ]
theusand
cw, ft.
Aash
Gas 6,00),000 9% 38.9 1.71) 6.04
\ thousand
) ew, ft,
Ghagyin
Cae $,00),000 000 34.0 ),.44) S. 7%
thouwsand
cu, "o
'Y
Cee 6, 00), 000 129 679 408 1.62

thowsand
eu, ft.

L ]
Unit coot for gas transpert by a 16" pipeline has beon eotimated

from the figures for the 42" pipeline,




IARIE 1)
et of Trasesettias Materiale for 139,009
Jene DAP Production
Tetal (;o;
Average Unit Cost of Per
Distance Cj:! Tun:port Ton of
Oxaatity -2 DAP
Mill. 4
\ Bsadar Walases
Phoophate Rech 47,0007 L ] L ) ¢
Sudghue 109, 71%7T ) ] (] (]
Cee 1,904, 7% L L ] ¢ L]
ond
ew, ft,
Ragk
ot Procphare 479,000 T N o N 0
Suighte (B.8.) 100,790 T 1319 send 16,19 1, 106 6. 02
: Cee 1, 904, 790 990 pipe <« 309 . 366 L
! Hhousend
cu, I,
Alasagtive
B.6, Phoephate
47,000 T 1319 rend 10,09 7. 900 . N
{
Alteraalive
; B.5. Phoepheric :
! Adld 317,900 ¢ 3519 snd 4. 80 $.277 n.n
o o 5 ]




o’lo

t1 nwed
Cest of Treneperting Moterinle for 339,000
Iene DAP Preduction
Cost
Tetal Per
Transport Ton l
Average Unit Cost of
Queatity Distance  Ceoot $ DAP
km, $ ML ]
Ohasvin
B.8. Pheophate
Reck 470,000 T 1290 reil 17. 90 8.22% 32.90
Sulphur (B.8.) 109,790 T 12%0 el 17. 99 1.8%1 7. 40
GCas 1,904, 790 000 pipe 34 476 1.90 -
thowsand
e, It
Alterngtive
:.l‘. Phoophoric 217.%0T 1200 vadl 34.39 5.1 1.4
'3
'
A]Eznn!ivo
USSR Pheopherie 470,600 I 19 reed 3. 97 1.208 408
Reek
Mathed
USSR Phoopherie
rech 470,000 T 320 rond 0. 92 .29 13,01
Swiphur (B.8.) 109,7%0 T 119 seed 1.6 R, .70
Cae 1,904, 790 129 pipe . 679 134 . 54
theoweand
cu, 18,
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It is assumed that the operating costs at any location would
not hbe very different, sxcept for the three main variables
which have now been analysed. For clarity these variables
are repeated below.

(1)  The source and cost of raw materiale at the plant.
(i) The capital investment,

(i) The cont of delivering the finiohed preducts to port
or to farms,

In Table 14, the comparalive coste of urea at Bandar Shahpour,
Ghasvin, Raoht and Mashad are brought tegether, and in

Table 15 the DAP coets are shown, but these do not make
allowancs for charges en the increased capital investment in
nerthern plante due to the cost of transporting the plant and
equipment from Bandar Shahpour, 1If these are assumed to be
$% of the value of the plant this is equivalent to $2,70 per

tor on the coot of ures and $2.02 per ton on the cost of DAP.
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TABLE 14

Urea - Comparative Costs Per Ton

-
—

Bandar Shahpour Gbazvin Rasht Mashad
(Phase 11 Phase I] (Phase I7)

$ $ $ $

Works Cost 74.39 74. 39 74.39 74. 39
Gas Transport - 5.76 6. 84 1. 62
Distribution Cost 14,85 6.91 1. 56 -
(Urea & DAP)
Distribution Cost - 6.91 7. 56 5.46
(Urea Only with
export to USSR &
through Bandar
Shahpour
Distribution Cost
(Urea Only with
exports only through
Bandar Shahpour) - (11.01) (11, 40) -

89.24 87.06 88.79 81, 47

Savings in distribution cost ex-Bandar Shahpour due to Rasht or Gharvin - $2.01
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TABLE 18
DAP - Comparative Costs Per Ton
P H A § E 11 Phase 111
Bandar Ghaz- Ghaz-
Shahpour vin vin Rasht Rasht Mashad
QW @ W g g

Works Cost 94.99 94.99 94,99 94,99 94,99 94.99
Gas Transport - 1.90 1.90 2,26 2,26 .54
Sulphur Traneport (B.S.) - 7.40 7.40 6,82 6, 82 .70
Phosphoric Acid Transport - - 21,11 - 22,84 -
Phosphate Rock Transport - 4.83 - - 30.32 13,01
Distribution Coet
(Urea and DAP) 14.85 6.91 6.91 7.56 7. 56 5.46
Distribution Cost - 6.91 .91 7. 56 7. 56 5.46
(Urea Only)
with exports to USSR
Aand through Bandar Shahpour
Distribution Cost (Urea Only) - (1.0 (11.01) (i1.40) (11, 40)

with exports through Bandar
Shahpour Only

109, 84

116.03 13,3}

111, 63

13 4,47 114,70

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

Distribution Savings due to Mashad and Rasht/Ghasvin «$9, 39 (from Bandar Shahpour)

(1) Figures based on phosphate rock imported through Bandar Shahpour,

(2) Figures based on phosphate rock imported through Bandar Pahlavi.
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Ihe North-Westeri Area

6. 61

6. 62

6,69

6. 64

6.6%

The centre of distribution of the north-western area has

been shown to be to the east of Rasht, and Rusht with the
Adjacent port of Bandar Pahlavi is therefore a possible 1o-
cation to he considered, Further it is on the route of the

42" northern pipeline,

An alternative location for consider.ation is at Ghazvin, be-
cause it is at the termination of the railway system, and

Ghazvin too is on the route of the 42" pipelince,

In the case of DAP production, in thenorthwest, the cost

of transporting sulphur, and phosphoric acid or phosphate
reck from Bandar Shahpour 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-west becomes a possibility. Preliminary inquirics
indicate that a suitable phosphate rock may be available
frem the USSR.

Further, provided Iran's excess sulphur production canbe
exported, through Bandar Shahpour, a further reduction in
preduction cost would ensue from importing the DAP plant's
sulphur requirements from the USSR, but this has not been
taken into account in estimating the costs.

Urea production in the north-west would Le economic, pro-
vided the capacity of the supporting ammonia plant was at
least 700 tone per day. If the whole of this ammonia pro-
duction were to be converted into urea, then a urea capacity
of 400,000 ton per amnum would be required. This quantity,
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6. 66

6.67

6.68

together with the expanded production in the south, would total
approximately 700, 000 tons, as compared with the projected de-
mand of 500, 000 tons, leaving 200,000 tons for export either
from Bandar Shahpour or Bandar Pshlavi,

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 @ reduced national
balance of 100, 000 tons for export.

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,

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,




6.70

The North-Eastern Area

6.71

6,72

6.73

6. 74

The centre of distribution of the north eastern area has been
shown to be west of Mashad in the Esferain locality, but the
project: d quantity of fertilizers required, as compared with the

north~western area, is considerably less,

At a 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-castern 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,

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 tons, while the DAP demand is
projected at 190,000 tons.

DAP production using phosphate rock imported from the USSR
through Bandar Shah, employing a specially ccnstructed jetiy
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
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ie such that the sulphur required to maks sulphuric acid will
be available from th: gas field.

There are more unknown factore in the north-eastern area,
for example the availability of water in the required quantities
at Mashad or to the west of Mashad, but in view of the indi-
cated céonomiu of distribution, and the Government policy of
regional development, a detailed feaeibility etudy covering ope-
timum plant size, distribution costs and the possibility of
phoephate rock imports from the USSR may well result in the
eventual construction of a fertiliser plant in this area.

%







-

-9 - APPENDIX |

Method of Estimating Fertilisers Consumption by Previnces, 1361

(a)

)

(o)

The estimated nitrogen and phosphate plant nutrients requircments by type
of crop (Appendix VIII) were used as the starting point for the ealculation
of provincial requirements. Distribution by individuial provinces was @8-
timated on the basis of their respective share of irrigated crop area

for each individual ecrop in 1336 and this is detailed in Appendin /3. Fer
certain crope actual figures on crep areas reported by the Ministry of
Agriculture in the latter tabdle differ from these of Appendin Il which are
vased en Plan Organisation data. The requirements of plant nutriente

N and 7205. for each prevines as calculated from the individual irrigated
crep areas were incroased prepertionately to coverfor the dry erep areasd
and the nen-ceverage. Plant mutriemts coverage in caleulations was 74% of
tetal.

Plant nutzients were then converted to fortilisers producte ae follows:
Limited incroase wae sssumed in the grewth of calorum ammeniem nitrate
and ammenium sulphate. Mined fertilisers wore assumed to have appremi-
mately the same share in 1361 as in 1334. Petassium mtrisnts were '
estimated at 34, 000 tens. After allowing for plant autrients (N. r,o,:uzq
incorperated inte mined fertilisers, ealcium ammeniuem nitrate and ammen-
ium oulphate, the residual nutrients in terms of N, PIO, and xzo were
converted to urea, di-ammonium phesphate and potassium sulphate.

The tetal requirements by type of fertiliser products thus derived were
distributed by previnces. In the ease of calecium ammenium nitrate and
ammeonium -sulphate, the share of the respective previaces ia 13950 were
assumed te prevail in 1361, Fer urea the weighted share of N in 1361
as derived under (8) w /v woed for distribution by provinces, Fer
éi-smmenium phosphate, the weighted share of P,0, caleuisted wnder (a)
were voed. Feor mined fertilisere and petassium osulphate, the weighted
share of both N and P 0, 20 dorived wnder (a) were woed.
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AREA UNDER CROPS, 1349/50, 1355/56 & 136n/s1  ARPENDIX I,
(in 1, 000 hectares)

Creps Irrigated Dry Total frrigated Dry Total Irrigated Dry Teta
Whent 1,533 3, 650 3, 183 1, 800 3, 000 4, 600 1, 700 2, 300
Rarley 0 1, 000 1,206 n1 boo 1,107 330 7170
Rice % - m 392 - 3 392 -
Other Cereals )| 1 bd ki 10 L)) 20 5
Pulses 108 84 162 126 58 18 150 0
Altala & other fodders 190 1% ) 3% am 04 440 240
Oil Seeds b M [ ] 0 L} 142 90 50
Cotton m " »e % " 300 270 30
Sugar Beet 194 . 14 173 - 178 200 -
Sugar cen 4,9 - 4,9 18,8 - 18,8 40 -
Tobacee 8 [ ' ] 14,8 16 1n 3,8 12 7
Watermelons &

Persian melon ote, [ 1) 118 L ] 118 70 45
Tomatoen ¢ ] 1® it 1 12 13 1
Other vegetables 85,8 7.0 0,4 ", 0 8,4 63,3 ® 8
Onions 19 3 13 11 3 13 12 -
Potstoss L - «» 43 - 42 43 -
Apple ” - 2 ” - n Y w -

ll/ll




AREA UWPER CROPR, IM9/09 1908/08 9 )%00/e)  APPRNDILL (Cancd

({Comd, )
(in 1000 hoeteres)
THYW T T
Irrigated Dy Teotal Jrrigated Dry Tetal Jrrigeted Dry Tetel
Other fruits 73 7 [ ™ 18 183 100 » 19
Grapes » » ] " 1] k1 ] 13 L]
Cetrus 27 3 L] " n L *» » L]
Dates 140 - 140 190 - 140 140 - 140
Almonds, pisiashios 4 - e ” - » o . (]
Tea 108 »ne » 108 ”na ” 19 » »
Others » T2 103 ” 100 198 ) ” 104
Grand Tetal 3,%012,3 %,190.8 8,7172,0 4,000, 9 4, 004,4 8, 801,3 4,400 ’ 4,100 8, 000

Souree: Fifth FiveeYeosr Development Plan of Jran 13901950 and Miniotry of Agricuiture « Manning Buresw,

(1) Betimates based on an additional 400, 000 hootarteuf irrirnied land, Biciritution ameng erope based partly en
trond in Bh Plan, Ne change in erep area mads for ric. . ~ntten, 100, Iobases, $uiee ond pistashics,
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APPENDIX [V

AREAS UNDER MODERN MRJGATION SYSTENM,

1381, 1356 & 1301

(1000 hoctoree)

Aserbaijen

Western Roegion
Khusestan

Pare

Kerman - Bander Abbes
Sistan & Belouchestan
Kermanshah

Befid Ruwd

Toheran

Belahan

Total, (net aree)
Orese aree (including co
westage

Ssuree: Ministiry of Water & Power
Mr, Mobeshiri, Nev, §, 1

aale,
ote.)

pt.]] 1334 1361

» 128 345
¢ 0 20
1) 140 193
¢ )] 61

- 3
. 8 s
- 10 33
O 19 i
n 127 164
| ¢ 101
” 700 1,2%
1,393

Burean of Plonning




Marand

b3 o

1% " 190

1% o 1% .
“ [ ~ [ ]
17 o 200 »
~ » ~ [ ]
200 . 200 .
~ [ _J ~ [ ]
) ot 900 »
100 hg uree ¢+ 00 bg Trph
199 o » »
0 ot ] .
1 ot ”» »
200 ot 0 o

T kg ures ¢+ 70 kg Tripie Supor phosphate/Noctan
" ]

"
Suppr phocphate /Noctare




APPENDIX V (Cont'd)

Es{ahan
| 1 Wheat

Esfahan 175 kg wrea + 113 kg Triple Super phosphate /hectare

Shahre Kord

and Faridan 13 " 1% " " "

Mahyar and

Bra-ar 190 " 100 " " "
3. Potato

Esfahan 400 " 250 " " "
3, Onion

Esfahan %0 " 200 " " "
4, Iu‘nr Beet

Esfahan 400 " 100 " " "
Khorassan
1. Wheat

Mashhod 0 " ” Be % "

Torbat Heydarieh 00 . ” " " "

Nishaboor 130 " 1% " " "
2. Cotton

Nishaboor 200 " 200 " " "
3, lu‘or Beet

Mashhad 200 o 179 " » "

+  Nishaboor %0 " %0 " " "

Terbat Heydarich 200 " 100 " » "
4, Water Melon & Melon

Khorassan 100 " 100 " " "
S, Apph

Mashhed &

Nisheboor 100 od -




o &7 .

4 g*
Yage
- Nl:l 70 kg urea ¢ ”umhhn"’homnlhﬂm
Marviasht L, ] : " ) i
Kaseresn 108 . ‘: ., .
Fase 19
Edm . .
- Shobasar{ Shires) 200 " 200 : : "
X y ‘“ » »
m“ 19 » 19 " .
' ] [
Kaseresn -
* Shires ] " 200 o : :
Fass 10 " e
¢ Swelom )
J ahroum
Kermen
"
N 1% ot 100 . : .
.-w 00 at 9 . .
Kermen » ot » . o
Yo a m e .
& ChrvePrafie .
Bem ~ L] ;. ] ] ]
Jirel 1%
. WOD- 06 ot 00 . » "




S, Pistachio

Rafsanjan (young
trees less than

20 years)

trees more than

20 years

- 68 -

APPENDIX V (Cont'd)

450 gr urea + 450 gr/tree Triple super phosphate

650 gr

6, Water Melon & Melon

Jiroft

1. Cucumber
Jiroft

Kermanshah

1, Wheat
Kermanshah

a. Potato
Kermanshah

3 Bu‘lr Beet

Kermanshah

‘o Beans
Kermanshah

QGilan
1. Tea

Lahijan
Lakan

200

400

130

48

LI

680 gr /tree

200 kg Triple Super Phosphate /hectare

38

180

70

"

"4+ 100kg
potassium sulphate

i
¥4+90kg |
potassium sulphat

[+

|
|




- 69
APPENDIX V_(Cont'd)

} "o Rice
| Gilan 130 kg urea + 90 kg Tripple Super phosphate /hectare

8. Orange
Shahsavar 360 " -

Gorgan .
: | Wheat .
. Gorgan 70 " 70 " " "
Aliabad 10 " 10 " " "
Kardkoy 1% " 130 " " "

3. Cotton
Gorgan 100 " 100 " " "

t N Tobacco

Gorgan 48 ' 0 LU "+ 90 kg
’ Kz”‘/h.(‘_l.

Lorestan

1. Wheat
Lorestan 130 " 130 " " "

3, Soys (oil seed)

Lorestan 38 " 188 " " "

Masandaran

1. Wheat
Teartash 4
Shahabad 190
Behshahr 7 " 70 woo» "

33

3. Cotton
Masandaren 100-300 100 "o "

. !éﬂ.
Masandaran 200 " 130 “w » "




APPENDIX V (Cont'd)

4, Water Melon & Melon

Maszandaran 100 kg wrea ¢+ 100 kg Triple Buper Phosphate/hectare
L Jutle
Mazandaren 1% " -

Central Province

1, Wheat
Tohran 1% " 150 " " "
Ohasvin 7 " 2 " " "
Carmoer 200 " 190 " " "
Varsmin 200 » 190 " " "
Karad) 1% o 1% o " "
Shahriar 1% " 1 . " "
3 gnm
Garmasar 200 " 200 " " "
Varemin 200 o 200 " " w
3 Seger Beots
Chasvin 190 " 200 » " "
Kerad) 00 » 200 " " "
4, Poiste
Damavend 200 .
Chesvia 20 ™~
5 GOrepe
Ghasvia 100 o 100 . . »
. Woler Molen & Melen
Contrel Provinee 100 " 100 » = "
Homoden
1, Petete
Namaden 190 " ” ot



e
' ‘ APPENDIX V (Cont'd)

Wheat
Hamadan 130 kg urea + 130 kg Triple Super Phosphate/hectare

Other Aplricultural Products

L,

Visor, Sun flower

Nahavand 200 " 100 " " "
Mahabed and

other areas 100 " 100 " " "
AMalfa®*

All areas 200 kg Ammonium Phosphate/Hectare

Whent - dry farming

All sreas which
have at least 400

mm cainfall 63 kg urea + 83 kg Triple Super Phosphate/hectars,




APPENDIX vl
ALE OF FRRTILIZEA PRULUICTS Y PROVINC CRRTLLIZERS
DISTRIBUTION CO. 1380
ionthe Aaoni=] svoer [Uielimonive] Potars- | Jule Cther
. Ureca] ..t [hoa= | um  vhose Jum jul= | phate . Jerti=] lotal
fotal Nltrute ihate phote phate | .unconi- 1=t iuzer
iriple un
I, ierhjan S ths 3 20 - 2 - - - 40
e b lotal 7543 830 2008 4] 10 130 1 10600
e Azcrhaan aonths n ] - - - 1 -
el Total 2547 69 2424 8 11 169 63 1001
. conthis - - - 1 313 4 - a6
i lan total 161 | 11361] 2001 s | 9714 11 - | 3o
Loinths a2 - - 200 - - - - 2t
sannjan Total 511 3:9 80 8500 4 2 53 - 161
— donths| 3233 - s 3310 - 3 7 1| e
o ) fotal 30803 3690 18080 84499 o0 1499 187 320 63004
Choratan conthal 2525 1429 2433 1630 3 11 - 4 Jao
’ Total 10784 o219 10423 6877 43 8a 210 45 42400
. vontias 1 23 - ) - ] 3 - L
semnan fotal | 1273 507 160 610 87 403 30 - B
. Vontha 176 263 8.6 21 - i1 a5 - 1021
central Ostan . o0 | 12462] 3817 | 3031| a2 [0 624 | 1301 | 28 | 21013
Lionths - - - - - - - - -
{orde:stan lFotal 344 - 163 109 10 - - - 576
. onthse - - =10 - - - - - =10
fermanshah | poral | 2791 33| a7  eeme 3 - 10 | - 7970 |
lamadan {.onths| 16| - 10 191 - - - - A
' lotal 2034 1611 "3 1634 3 a3 L - (R
S lam Liontha - - - - - - - - - ;
Total | 203 - - 332 . - - - 617 |
Jonths =150 - - - - - - - -4
Lerestan rotal | 2328 446 | 249 o 1 - 59 3 | 30
s1faran ilonthe | 168| 481 4 733 . 0 13 | - 1o
el Totnl | 11428] 13470 m”m 10044 ] "™ a7 101 11401
Vnad .l'ountho 21 1 2 - L] - - - - 113
iotal 854 1387 - a01 - ] - - 3504
chaliar ahal HioAtha ° < - oy © ® < - -
¥ Tetal 1137 101 100 333 - - L ¥] 16 2064
{hesestan rionths iod R4 17 =19 - 3 3 - a3
' ' r‘etal LG4 253 1706 2033 ¢ 43 813 44 1380
. Q-Ith!l - - - - - - - - -
Joer Ahwmad fetal 408 300 14 513 - - - - 1065
“ars onths | - 129 o8 “ ) - - 1 - 274
Tetal 6703 823 3033 2735 | - 40 - 10659
oastel uulf (onths 130 3 - 3 - 0 - 11 156
letal mn 14 - 181 13 0 39 34 473
~rase eithe o4 11 kg 17 - a4 3 - 510
Yotal 4319 1423 3 411 xu 300 [ 5 ) 22 o35
, i.onthe 13 17 1 - . - - - 31
¢ tam aluche | Totq] a1 47 200 ) - - - . 556
o wonthe | 6708 | 3307 | 3108 | o3 9 e | o4 | ae | r0ass
Tetal PT‘ 32333 7 0821 e 11901 w7 ﬂ 838 297308




EERTILLARR  DISTMITIUN Co. | LW

. u..t.h:r UcengeJ arles | opecial {Co-operad uger e Lot l
) ] : imce nial
total vealer a-entsl brojects| tives bact,
¥ Azerbajan amths 29 - - - 20 - 19 ‘
fotal 1,453 3 4,902 869 | 2,520 100 | 10,6050 ! I
Le Averbajan Sonths 15 . - -13 - - {
B Total 4,457 129 5, 168 3% - - 10,085 |
Givan onths Jos 30 - - - - 326
fetal | 35,873 «36 | 26,000 - 8,800 - IR, 509
, Honths - a3 - 200 - - 212
“anjan Tetal | - £1d w | an - 0 | 1,50 !
iazandares ienths A4 48 6,400 - - - 6,19
‘ Tetal | 9,061 €33 | 30,98 a3 | 1,200 124 | 63,009
omths | 7,275 207 -713 3 1,500 - 53,3008
eFasen Total | 22,444 | 2,253 v, 317 | 1,431 | 6,504 s | 42,433
vonthe - N - 19 - - o8
emnan Tetal - 458 1,97 340 33 3 1, 131
. T AEY 3 305 60 - - 363 1,01 e
tentral Ostan retal | 1,:54 |52,414 6,138 | 1,473 | 1,9% 1,714 | 1,013
orl.stan "..“‘h. © © < - - ° -
fotal - 30 oy ) Ny, - - 579
onthe ] - =10 - - - - -10
L. rmanshah Tetal - 418 4,09 407 3,393 131 7,970
Na oenthe J08 " - - - - 342
nadan fetal 1,033 1,309 2,94 | 1,717 420 - 7,242
1 l' l“”‘” - - - - - - -
“ Tetal - - 30 73 - - 613
ot | - -3 «130 - - - -13.
| lorestan Tetal 6> 70 | a,m8 | a0 a0y u | 3,085
‘nfa an onths ‘.m , - 3 - - ‘..”
: Tetal | 19,338 nNe 3,000 | 2,937 }14,000 132 | 41,4014
Yazd onthe]| - 34 - (¥ - - 116
Tetal - 1,820 !} 000 . - 3,504
L. .~bﬂth. - - - - - - -
Chahar :ishel Total 11h 108 0 | 200 |1,000 - 2,084
. Lo the s 4 -249 - - - w3
hezesten Total | 4,491 383 | s,0m 1 380 258 | 13,883
Venths - - - - - - -
Boor Ahmed Total | - 3 u - 1,000 - 1,083
Yars rounthe % 190 - 31 - - 274
Total %0 2.” 3.“ ‘.“ :.” - ”.m
vienths 1% - - - - - 198
Conntel dulf Tetal o 38 383 - . - 73
- er vom lonthe 196 17 -13 - - 143 34
Tetal | 3,490 1,044 1,487 | 1,9%4 113 117 9,033
. -0 18he - a0 - - - 11 N
restan<ialiuchestan Petal - poy 141 I - " 184
Total onatha | 10,208 1,07 3,33 74 1,%% 719 | 19,183
fotal | 73,583 [:7,790 [133,18 |13,100 +¢,:. 3,084 | 297,338

Seurce: Pertilisers Distribution Compeny,




. APPENDIY YIN
. PROSCTIONS OF PERT LIZERAS ADGUIREMENTS I 1361 yim
(In teme of Plant Nutrionte)

v ISV TIYIVY - ~
YHRNRIT
» "o‘ I'O Tetal Assumptions
Whest “,‘ﬂ 90, 000 - 108, 000 0= 90-8 Assuming fertilisers are wsed on R
16,900 18, 000 . ", 000 00-00-8 of irrigated crop area, of which 807
woing higher rotes,
Parley
Riee 14, 700 s, 800 . 2,900 |, 00.40-0 Lewer rates applicable te Gilan .-
17, om0 9, 000 4, 40 190000 highor applicable to Masandaran
ther Caresie
Pulese
ANaeite 8, 800 2, 900 . 27, 000 0 1 100 Allaife area sosumed at W% of tot:}
foddne ares{sve Appondin table 2)
Ol seeda 0,100 e, 100 - 14, 000 0= 908
Cotton 1, 450 M, 100 - 2, 700 120-00-8
Suger Deets », 24, 000 . o, 000 100« 1 J0u
Suger Com 3, 990 3, 000 " e 1, 200 90- 000
Tebasee w0 ™ e 1, 990 20-00-98
Watermelone ote, 4§, 300 4, 800 - 19, 500 90-00-0
Tematers 1, 900 1,17 - 3, 798 190 800
OWer vogetobles 1, 200 5, 00 - 13, 000 190=00=-0
Ontane 1, 000 1, 000 - 3, 700 140« 008
Potatens 8, 100 4, 00 . 13, 800 100- 1 98-8
Apph 4, 000 3, 000 - 8, 000 130= 000 /
(T NAN]
h .




ety 0 S0t G {57

g

-7 .

Vil (Cont'd
PROSSCTIONS OF FERTILLIENRE mﬂﬁ ™ 1381 {Camd, )
(in tans of Plant .
1RALSARAAN : v
» 'lol I'O Total .'mlnn" . Assumptisnse
(B-P-K]
Ovhar freits 13, 000 s, 000 - 31,000 1 90« 000
Grapes s, 000 5, 09 - 11, "9 9= 909
Cotrus §, 000 1, 000 - e, 400 1400- 708
Betes 0. 000 s, 090 . 19, 900 1501009
e, 700 8, 7% . 17, 400 90 P08 Nigher raie for Kerman and Fars
arees (45 600 hee) Jower rutes
1, %0 1,200 14, 400 WO-300-0  Asmomming 450 - 430 /
. ’ - N asum %8 - grums/iree
Pistarhtes 1,900 1, 900 . s, 20.300-0 o 13 milliem trene,
Tee 3,19 1,000 . 4, 908 0= 30-8
hers
Totel ns, e 00, 1R ™ 808, 909
Fanecovernge
+ 100 247, 454 00, 399 " o8, 900 “ﬂdw"mmm
Piee potassiom
for, M - - 2, 00 om,, 910
Bry farming
wheet 45, 000 45, 000 - 8, 13 9 908 Acsuming 1,8 millien hectorw of
dry vhoot eultivation weing fertilisers
Orand Tetal 208, §%¢ 203, 309 4, 410 %,




TR LK
(Wetrie Tows Mutrients)
Type of Yeur 1963 1964 1960 1086 1967 1964 1069 1970 1071
reriilicor
Yrea (40% N) 1,337 10,068 9,984 | 19,088 | 20,500 | 20,095 | 20,k | 21,100 514275
Cole.un Anvonium 4,08 3,000 21,097 3,842 3,908 4,724 3,823 7,062 7,006
istrate (Lo w)
Compmimd ()= Ue) - - - - 2,0m 1,337 - - -
Whamnentnn . insphole - - - - - - - - 27,933
( di=43)
'i iriphe Super houphate - - - - - - - - 9,105
' o
tnx ’, s)
/ ToT AL 3, 14,477 | 13,028 31,950 | 26,482 38,108 14,003 31,161 105,619

oursent Netienal Petrosienical Co pang, The Fortilivers Marketing iystenm in Iran, Feb. 1973

»

¥
}
!
i




. LW ]

1, . - )
(Marie Tone Nuirients)
Yoar 1987
Types of 1983 1904 1908 1908 7908 1%9 970 1974
lertiliver
Urea (40% N) 3,3 - - - s, M7 10,901 0,819 | 33,008 | 98,79
Triple Superphoaphate
(48 % I".') 2,53 5,800 3,907 12,%4 | 1,39 8,80 17,197 | 11,959 21,70
3ingle Superphesphate
(1% ons) mz - 748 L) "7 - - - -
Aasonimm ulphate
viteate (65 N) 7e - - - (4] - - - -
Ammoniun s liphate
(1% N) [ 14] 75 1,308 1,384 3,000 1,007 Lo WO 3,31 4,000
Pramwonium Tho:rhate
(18-18) 8,430 7,083 R, 400 14,000 | 11,3 40,000 | 19,010 | 34,347 | 9 pW
Petasnium Julphate
(304 Kai) 1,29 £5 se 800 1, 00 1% 1,000 o090 -
Conpeunisn (13 - 13 = 99) o004 | 7,70 | 1,330 | 3,9 | 13,98 2,608 s | 100 | -
(20 -9 - @)
TOTAL 20,900 21,839 24,600 34,000 | %,044 90,003 07,414 | ™ P04 00,98
nurcat National Petreshewical Conpeny, The Fertitisers Norketing systen In Irem, Peb. "wes.
.
\. ¢ o
o
<.
— . - - RN




Crs 'Wulpr Phoaphores mu.l,o Remarhs
’ hoctore Kg PO, per  por Mectare
heciney

*Winter graine 0. 100 “w-.n -

(Wheat, berley)

Maeise (Corn) 130= 1 50% (%0 100 0 - 19 90 Top dresning in light seila, n heavy

o8 tap dreseing) soile all the guantity i in basie dressyi .,

Gross (Rhodos 900 - 700 o Wy 190 - 100 300 in one applice-  After every cutting and befare irriga-

Orese) dreoving tion n spring tion 4800- %08 kg /hec, of ammonium

AMalle - 0 .00 240 - 000 as apring  Potaceium is applied 0leo ae bawnic drv- .

tap dronsing sing YO0 hg/hee, before ploughing

Clover - ”0-19% 290 - 38

Pedior Boot 200 (+ 100 oo tep 100-300  300. 3% ¢« 0 3’ of orgenic manure

dveceing)

Ceotton ”® .19 20 - 108 o - 160 X fertilization is differem with the
differont variction.

Suger Deet 120 - M40 ” - 19 0 N & X dopends upon the fermer crop |
sive, K ie impertant for cotton +i-4 N\
organie manure,

Groundnwie 190 « J0 or innesu~ 198 « 190 00 More nitregen in heavy seile then in

Jated with basteris Mgt
Potetese 100 (4000100 se Jtep  100- 130 299 - 300 3 42 orgonic manure
dreseing)
* Tomotoos 160 +{00+30 oe top 0 - 100 290 - 000 The Jow applic ation 1o in Hght eoils, 1!
dreceing) Ngh hos beon found to got respens:
reocontly for heavy seile,
Wrwwborry N mothy! bromide wae appited 100 - 30 e t.-lln’dorpnumn

canauit the inetrueteor as to the
N wostment 88 methyl hromide
duatroye the nitrifying basterie

sseerding to variety,

oo/o-




APPENDUL X (Comt' &

Cereop

- Bregen g N por
hoectare

Phaspheree  Putesstun fig, 8,0
nrﬁp' poe hovtars

Cabbage & Cobifiower b

Carrots, Oniens

90 - W +H{ 190

& other o0 tap
Bananee 1490 in 4 - § appit-
cotione
Cvue §** 200400 n 1 « §
agpliontions
Agpive § ”- 19
Vineyerde "o -1
. .- 10

M?.*.’Mt-

19 700 - %

0 - 108 200 - 290
1Whasie + 100 0.0 n)
overy yoor appitestions

(N ”e

¢ 100 000 for § - § yoars

0. 0 000 for ) poare

o0 080 o 9 - ¥ poare

Conslly growing withowt sdiitiensl ivrigation
U-‘qumﬂttﬂﬂhm*.“m *,ﬂmu

dofieionsy symplome,
Neoed foe P ie ow,

Seuree: Ninisiey of Agrisuiiuce. lersel,

¥

In Volonsie it o recommeonded to
v.vﬂ”"/ﬂm‘h
prevent pwited shin

K appliod in fuereows 0= 30 om,
botwoon the rows









