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Preface

This report is one of a seriesdescribing a multi-
disciplinary multinational IIASA researchstudy on Management
of Energy/EnvironmentSystems. The primary objective of the
researchis the developmentof quantitative tools for energy
and environment policy design and analysis -- or, in a broad-
er sense, the developmentof a coherent, realistic approach
to energy/environluentmanagement. Particular attention is
being devoted to the design and use of these tools at the
regional level. The outputs of this researchprogram include
concepts,applied methodologies,and case studies. During
1975, case studieswere emphasized;they focused on three
greatly differil1.g regions, namely, the German Democratic
Republic, the Rhone-Alpes region in southernFrance, and the
state of Wisconsin in the U.S.A. The IIASA researchwas con-
ducted within a network of collaborating ｩ ｮ ｳ ｴ ｩ ｴ ｵ ｴ ｩ ｯ ｮ ｳ ｾ ｣ ｯ ｭ ｰ ｯ ｳ ･ ､

of the Institut fur Energetik, Leipzig; the Institut Economique
et Juridique de l'Energie, Grenoble; and the University of
Wisconsin, Madison.

'The researchis being extended in 1976 to an additional
region(s). This paper provides a brief review of energy sources
and uses in Iran in preparationfor a regional study in that
country.

Wesley K. Foell
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Energy Sourcesand Uses in Iran - A Brief Review

Mehdi N. Bahadori

INTRODUCTION

A thorough study of the energy sourcesand uses in Iran is

rather difficult due to the lack of accuratestatisticaldata.

The information provided by many sourcesdo not always agreewith

each other and are often incomplete. In making this study, the

information available (References1 - 11) have been employed to

construct the tables, but the data of one reference (7) which

seemedto be rnore consistentand more complete than the others

ｷ ｾ ｲ ･ primarily used to plot the curves. A more complete study

of the energy picture in Iran requires much more time than was

available to the writer and requires a thorough examinationof

the many reports and information published by the governmental

and private organizationsin the past several years.

In the following few pages, a backgroundinformation on

the geographyand people are first given, followed by a brief

description of energy sourcesand uses.

Geographyand People

Iran, located in southwesternAsia between the CaspianSea

and the PersianGulf, sharesborderswith the USSR, Afghanistan,

Pakistan, Iraq and Turkey. Figure 1 shows the principal towns,

oil fields, pipelines and railroads in Iran (8). The topography

consistsmainly of interior desertplains and highlands. These

are surroundedby-a rugged mountain rimland, 1800-5400m above
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sea level (almost ｾ of the total land area) whtch is dissected

by deep valleys and gorges and a few plains areasl31 • The total

land area is 1,648,000km2 with the following distribution(2) •

Agricultural

Forested

Desert & Urban

Cultivatable with
, adequatewater

Nomadic (migratory
grazing & others)

14%

11%

·51%

16%

8%

Iran's climate is diversified, primarily becauseof its topography.

Annual precipitation ranges from less than 200 rom in the interior

and the south to over 1000 rom along the CaspianSea coast(3).

Winters are very cold in the north but warmer in the south.

Summers are basically hot and dry during the day and pleasantat

night.

The distribution of Iran's population is strongly influenced

by climate and geography. About 7.0% of the country--mostly

mountain and desertareas--isvirtually uninhabited. A large-

scale migration of Iranians from rural to urban areashas occured

in the past ten years becauseof rapid industrializationof the

country. Nearly half the population now lives in the cities and

nearly half the population is under 15 ｹ ･ ｾ ｲ ｳ of age(3). There

were 642,000 nomadic tribesmenreported in 1966(3). Table 1

gives the population distribution in Iran by sex and urban settle-

ment, Table 2 the population distribution by sex and age, and Table

3 the population of major cities in Iran(4). The total labor

force was 7.5 million(2)in 1972, and 9,4 million in 1974 with

the following distributionllO );
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A.gl:"t:cultu;r-e

Industries

Services

4Q%

30%

30%

Although educationup to primary school is compulsory, still

the illiteracy rate in the country is rather high. Table 4

gives the illiteracy rate in Iran in 1966 and Table 5 the number

of schools, studentsand teachingstaff at various levels. There

have been massiveefforts on the part of the governmentand the

people in the past ten years to reduce the illiteracy rate,

especially in the villages where the rate has been very high.

Transportationand Communication

Table 6 gives some information on the transportationand

communication in Iran(1,2).

ENERGY SOURCES

Petroleumhas been the major energy source in Iran. Iran

is the second largest exporter and the fourth largest producer

of oil in the world, accounting for approximately10% of total

world output. Over the past decadethe oil production has

(11) 9grown at an averageannual rate of 15% , from 71.72 x 10 kg

in 1963 to 294.63 x 109 kg in 1974(7), providing the major revenue

for the ｣ ｯ ｵ ｮ ｴ ｲ ｹ ｾ ｳ development. The proved reservesof oil,

. 9 (7) 9 3 12
estlmatedat 60 x 10 barrels (9.54 x 10 m or 8.214 x 10 kg)

makes Iran the fourth largest (after Saudi Arabia, USSR, and

Kuwait (11) ), and the proved reservesof natural gas is estimated

at(7) 270-395 x 1012 ft 3 (7.65-11.2 x 1012 m3).
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In addition to petroleum, other sourcesof energy have been

employed in the past or will be utilized in future. Table 7 gives

the sourcesof energy in Iran along with a projection up to 1992.

The energy values of the sourcesare given, using the following

conversion factors(16).

Energy value of 1 kg coal = 8 kwh 6884 kcal
I

ft 3 - -- ---
1,1 II 1,1. 1 natural gas = 1030.4 Btu = 259.69 kcal

" " " 1 3 natural ｾ Ｑ Ｖ Ｙ Ｎ Ｕ kcalm gas =

" " " 1 kg crude oil = 10.4 kwh = 8949.2 kcal

" " " 1 kg kerosene,gasoline, or fuel oil
= 12 kwh = lCp26 kcal

" " " 1 kg LPG = 13.36 kwh = 11,496 kcal

Figures 2 and 3 show, respectively, the energy sourcesand their

percentages,using the data of Ref. 7. It is clear from the

table and these figures that Iran is planning to rely on nuclear

energy and natural gas to meet its future needs and to utilize

its liquid fuel and coal resourcesfor industrial applications,

especiallypetrochemicaland steel, respectively. While the use

of solar energy is not cited in the literature searched,it is,

however, believed that it will play some role in meeting the

energy needs of the country, especiallyafter 1990, in heating

and cooling, desalination, industrial applications, power production,

etc. Table 8 and Figure 4 give the petroleumusers in Iran by

products. Important in the figure is the rate of oil-production

gases which are flared. Part of this gas is to be exported and

used in chemical industries.
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ELECTRICAL ENERGY PRODUCTION

Electrical energy ha,s changedfrom a luxury item in about

40 years, to a necessityin today's life of most of Iranians.

Table 9 and Figures 5 and 6 show the installed power for electri-

cal energy generationas well as the generatedenergy. In addition;

to the energy generatedby the Ministry' of Power which constitutes

about 90% of the total generation,there are still small munici-

palities and industrieswith their own electrical energy generation

capabilities. Some of these industries in Tehran and other

cities in the past have been able to satisfy their own needs

during the day and help the city power plants to meet the peak

demandsat night. The significanceof these "private" plants is

deminishing as it becomeseasier, cheaper, and more reliable to

purchaseelectricity from the Ministry of Power than privately

generatingit. The macninery used by the private sourcesto gener-

ate electricity has been predominantlydiesel engines. This is

not, however, included with that of the Ministry of Power. The

source for electrical energy production has been liquid fuels and

natural gas, with stearn turbines playing a major role in the energy

conversion. Significanceof the role of nuclear energy beyond

1982 is clear from Table 9 and Figure 5 and 6. It is expected

that 30% of the electrical and 20% of the total energy of the

country will be met by nuclear energy in 1992(7).

The uses of electrical energy generatedby the Ministry of

Power are given in Table 10 and Figures 7 and .8. Data on the end

use of the electricity generatedby " private" firms are not avail-

able. However, a higher percentagefor the industrial sector,

as that given in Table 10 and Figure 8, may be assumedfor it.
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ENERGY CONSUM?TION AND ECONOMIC DEVELOPMENT

The oil revenues in the past few years have contributed

greatly to the industrial and economic developmentof the country.

Table 11 gives the sharesof various sectorsto the gross domestic

ｰ ｲ ｯ ､ ｵ ｣ ｴ ｾ the gross national product, and the per capita GNp llO ).

This table shows once mQre the significanceof the oil revenues-

in the country's development,and a shift from an agricultural

and industrial economy to primarily an oil-exporting economy.

Table 12 and Figure 9 show the growth of the per capita consumption

of electric.al and the total energies,the GNP and the population.

CONCLUSION

Oil has been the primary source of energy in Iran in the past

20 years and continues to be a major source in the next 15 years.

The use of natural gas is becoming more popular, especially in

domestic and commercial applications, as more cities become equipped

with natural gas piping. Nuclear energy is to play an important

role in meeting the country's energy needs beyond 1990, and it is

believed that solar energy will be utilized to some extent beyond

1990 also.

The per capita total and electrical energy consumptionsand

GNP have been increasingrather rapidly, showing a higher industri-

alization and a higher standardof living in Iran.
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ｾｯｰｵＱ｡ｴｴｯｮ ｄｴｳｴｾｾ｢ｵｴｩｯｮ in ｉ ｾ ｡ ｮ by Sex and ｕ ｾ ｢ ｡ ｮ Sett1ement(a)

I
MALE POPULATION FEMALE POPULATION

Total URBAN
Population Num'l % Total Urban Total Urban

106 106 Num. ! . 9,

106 Num. %- 0

I 10
6 I 1(;6

I

11965 24.87 9.33
\
1

37
.
5

ｾＹＶＶ 25.08 9.79 12.98 5.09j 3,9.3 12.097 4.7 38.8. 39.1

ｾ Ｙ Ｖ Ｗ 26.8 10.35 38.6

ｾ Ｙ Ｖ Ｘ 27.6 10.86 39.4

G.969 28.4 11.36 40

ｾ Ｙ Ｗ Ｐ 29.25 11.9 40.7

ｾ Ｙ Ｗ Ｑ 30.16 12.46 41.3 15.57 6.48 41.6 14.589 5.98 41.

ｾ Ｙ Ｗ Ｒ 31.095 13.034 41.9

11973 32.076 13.670 42.6

(a)
Ref. 4, p.114



Table 2: PopulationDistribution in Iran by Sex and Age(a) - In Millions

Total 0-9 yrs. 10-19 20-29 30-39 40-49 50-up

M F M F M F M F M F M F M F

1966 12.981 12.097 4.426 4.108 2.654 2.492 1.595 1.737 1.627 1.459 1.217 .947 1.462 1.354

1967

1968

1969

1970

1971 15.57 14.589 5.302 5.029 3.578 3.339 2.311 2.148 1.658 1.549 1.196 1.119 1.525 1.405

1972

1973

1974

(a)Ref. 4, p.156.

IJ:)



Table 3: Populationof the Major Cities of Iran(a)

Tehran Esfahan Mashhad Tabriz Shiraz Abadan Ahvaz Kermanshab Rasht Ghom Rezaeyeh

1966 2,719,732 424,045 409,616 403,413 269,865 272,962 206,375 187,930 143,557 134,292 nO,749
r----'-'--- f-----.------- --

1972 3,858,000 575,000 562,000 493,000 356,000 306,000 286,000 239,000 170,000 164,000 148,000

(a) Ref. 4, p.203

I-'
o



Table 4:
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Illiteracy Rate 1n Iran 1n 1966; 15 years and Over

MALE FEMALE
!

Total Populo Illiterate % Total Illiterate % Total Illiterate %--
13,485,314 10,407,726 77.2 6,939,523 4,663,164 67.2 6,545,791 5,744,562 87.8

(a)
Ref. 4, p. 492



Table 5: Public Education at Various Leve1s(a)

No. of Schools No. of Students (thousands) No. of Teaching Staff'

1965 15,135 1,715 105 52 I 36 2,182 561 15.2 4.7 29.0 72,867 20,101 1,274 229 1 2,486

2,772 I t-'

1966 14,740 1,864 118 64 51 2,378 658 16. 5.7 36.7 75,502 23,393 1,159 463 l\J

1967 15,429 2,098 138 93 65 2,576 691 16.2 6.7 I 46.9 81,127 24,516 1,620 362 3,382

1968 15,556 2,332 154 1U 73 2,753 807 19.0 6.0 I 58.1 85,157 26,370 1,7271 391 3,360

1969 15,776 2,588 164 126 81 2,916 921 23.3 9.4 67.3 89,320 28,444 2,050 504 2,773

1970 15,202 2,788 189 90 83 3,003 1,613 30.5 13.2 I 74.7 91,606 30,886 2,181 461 2,200

(a)Ref. 1, p.165



Table 6: Transportationand Communicationsin Iran

Gravel &
CommercialDirtPaved

Road Cars Vehicles Telephones Radios Television
Railroads Road Waterway

103 103 10
3 103 103km km km km

1965 3,499(a) 23,497(a) 135(al 47.5(aJ

1966 3,499(a) 8,243(a) 24,653(a) 142.5(a) 49.2(a)
I

1967 3,509(a) I 9,517(a) 23,961(a) 164,2(a) 59.7(a)

1968 3,509(a) 10 148(a) 24,983(a) 191.7(a) 53.4(a),

1969 3 509(a) 11,063(a) 26,116(a) 254.3(a 64,5(a)
I' I

1970 4,412 I 11 322(a) 28,019(a) 278.2(a 73.5Ca)

I
,

1971 11,400(a) 31,303(a) 331.2(a 79.6Ca)I
J
I

1972 i 12,060(a) 31,382(a)
!

1973 3,818(b) I 11 398(b) 31,296(b) 1 013(b) 307.5(b) 1 800(b) 260(b), , ,
j

i
I
I

I

(a)Ref. 1, p.159

(b) Ref. 2

I-'
w



'Table 7: Energy Sources in Iran

SOURCE, In 1012 kca10ries SOURCE, In %

Oil Natural Coal Hydro f-UCU. ,-,Ual. , Nuc}. TOTAL Oil Natural Coal Hydro Charcoal, Nuclear
Gas Electric Wood, Gas Electric Wood

etc.

47.9d) 25.6d) 1.58d) 82.5b) 67.b) 31.1b) 1.9b) Ob)
I

1960 1960

1961 52.3d) 25.6d) 1.36d) 87.35b) 69.1b) 29.3b) 1.6b) Ob) 1961

1962 38.4a) 9.9a) 1.4a) .3a) 13.5a) 63.5a) 60.4a) 15.5a) 2.2a) .7a) 21.2a) 1962

47.9d) 26.3d) 1. lOd) 82.77b) 66.8b) 31.8b) 1. 3b) Ob)

1963 54.6d) 26.6d) 1.33d) 90.96b) 69.2b) 29.3b) 1.5b) Ob) 1963

41.46c)

1964 67.1d) 30.1d) 1.89d) 109.38b) 70.8b) 27.5b) 1.7b) Ob} 1964.
1965 87.7d) 30.3d) 1.89d) 133.48b) 75.8b) 22.7b) 1.4b) Ob) 1965

,

1966 i 1966,

1967 65.8a) 12.9a) 1.7a) 2.4a) 8.5a) 91.3a) 72.3a) 14.1a) 1.8a) 2.6a) 9.2a) 1967

67.79
c

1969 78.72c) 25.50° 3.37c+) 1. 15c ) 108.74c ) 72.4c) 23.4 3.12 1.08 1969

77.99°

1970 87.37c ) 94.06° 3.64c+) 1.44c) 186.52c ) 47.17 50.4 1.95 0.48 1970

86.11°

96.57° 80.69° 4.lOc+)
.\

183.67c)
,

1971 2.306cJ 52.6 43.9 2.2 1.3 1971

80.69c )
i

1972 119.2a) 28.1a) 2.5a) 9.5a) 5.3a) 164.6a) 72.7a) 16.9a) 1.5a) 5.7a) 3.2a) 1972

107.93c) 82.4° 6.884c+) 3.36c ) 200.6c} 53.8 41.2 3.44 1.56

105.98°

I-'

*'"



Table 7 (continued)

SOURCE, In 10
12

kcalories SOURCE, In %

Oil Natural Coal Hydro Charcoal Nuclear TOTAL Oil Natural Coal Hydro Charcoal, Nuclear
Gas Electric Wood, Gas Electric Wood

etc.

1973 133.n e) 1973

1974 l52.62e
1974

239.3a
) 9Sa) * 19.7a) 4.5a ) 361.5a

) 66.4a ) 27a ) 5.4a ) 1. 2a )1977 - - - 1977

19S2 424a ) 243a ) - 27.Sa) - 65a ) 759.Sa) 55.Sa) 32a ) - 3.7a ) - S.5a) 1982

1987 629a ) 431a) - 55a ) - U6a) 1231a) 51a) 35a ) - 4.4a ) - 9.6a ) 1987

1992 748a ) 668a ) - UOa) - 3S2a) 1905a) 39.2a ) 3Sa) - 5.7a ) - 20.la) I 1992
, Ii

a)Ref. 7, p.n c+)Ref. 6, p.19, includes solid fuels f) Ref. 6 and calculations \-'
U1

b) Ref. d) * to be used in steel industries only (Ref.7) I5, p.673 Ref. 5, p.63S Coal is expected

c)Ref. 6, p.19 e)Ref. 7, p. 3S and calculations



Table 8: PetroleumUse in Iran by Products 1 . 12 l'Energy Va ues 1n 10 kca or1es

Fuel Kerosene& Gasoline Natural LPG All Flared Liquid Natural LPG
Oils Jet Fuel Gas Gases Gases Fuels Gas

109kg 109kg 109kg 109m3 109kg 109m3
109m3

}

1960 2.92g) 4.59g)

1961

1962 3.03g) 6.20g)

1963 .. 4.015h) 41.46b

1964

1965

1966

1967 ｾ 6.565h) 1:0- 4.0g) 17.36g) 67.79

1968

1969 4.715 a) 1.915b) .923c) 2.781d) .063e) 6.174£) n.99 25.50 .72

1970 5.310a) 1.974b) 1.055c) 1O.258d) .1l0e) 22. ni) 18. n g ) 86.11 94.06 1.26

11.75g)

1971 5.970a) 2.166b) 1.216c) 8.80d) . 140e) 19.536£) 96.57 80.69 1.61

1972 6.393a) 2.660b) 1.210c) 8.986d) .170e) 19.949£) 105.98 82.4 1.95

1973 II 12.950h) II 12.88g) 28.23g) 133.n h)

1974 II 14.78h) .. 13.11g) 27.84g) 152.62h)

I-'
(j'\

a) b)Ref. 6, p.127; Ref. 6, p.114;

f) . g) 7 52'Ref. 6, p.144, Ref., p. ,

C)Ref. 6, p.103;

h) Ref. 7, p. 38

d) Ref. 6, p.134 e)Ref. 6, p.93;
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Table 9: Total Electrical Power Installed and Electrical Energy
Used in Iran

.
r

Installed Power 10uKw

Thermal
Steam Gas Dies. Total Hydro- Nuclear Total
Turb. Turb. Enq. elec.

1934 .006 Ｎ Ｐ Ｐ Ｖ ｾ

1960

1961

1962

1963 .440e

1964

1965

1966

1967

1968 .894e

1969 1.616f .462f 2.078f

1970 1.680f .S17f 2.198f

1971 2.007f .800f 2.807f

1972 .746b .172b .372b 1.290b .804b -- b2.094
f2.4117f .900f 3.317

3.3Sc
2.8S1h

1973 2.SSe .804e

1974

1977 2.6Sb 2.36b .66Sb S.67Sb 1.804b 7.47Sb

1982 11.07b 2.30b .60b 13.97b S.034b 3.4b 22.4b

1987 17.9b 4.0b .30b 22.2b 9.80b 8.0b 40.0b

1992 24.0b 6.0b -- 20.0b 20.0b 70.0b

10.Oc

a. Ref 7, p.77 Notes: 1. About 90% of total electrical
b. Ref 7, p.63 energy is producedby Ministry of

power (7, p.60) .
c. Ref 7, p.74

2. In 1992 20% of total and 30%
d. Ref 7, p.48 of electrical energy will be by
e. Ref 7, p.4S,46 nuclear energy.

f. Ref 6, p.1S3 3 . Data given by "f" seems to
include "private" electricity

g. Ref 6, p.164 product.
h. Ref 2

i. Ref 6, p.187

j . Ref S, p.673

k. Ref 1, p.1S3 ...ctd
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Table 9 (ctd): Total Electrical Power Installed and Electrical
Energy Used in Iran

GeneratedEnergy, 109kWh

Thermal
Steam Gas Dies. Total Hydro- Nuc- Others Total
Turb. Turb. Eng. elect. lear (Pri-

vate)

1934

1960
.

2.010j

1961 2.090j

1962 2.150j

1963 2.250j

1964 2.300j

1965 2.350j

1966

1967 .732d .056d .396d 1.184d .658d 2.291d 4.133d

1968

1969 4.526g 1.336g 5.862g

1970 5.372g 1.671g 7 .043g

1971 5.629g 2.679g 8.308g

1972 2.513d .265d .564d 5.189g 3.528d 2.683d 9.553d

3.342d 3.909g

2.76J
9.098g

lD.17h

1973 5.374d .541d .567d 6.445d 2.842d 12.093d

1974 6.545d .688d .511d 7.744d 3.421d 2.840d 14.005d

1977 13.323d 6.500d .900d 20.723d 7.218d 2.964d 3D.905d

1982 40.425d 3.600d .500d 44.525d 11.437d 26.402d 3.272d 85.686



Table 10: Uses of Electrical Energy by Various Sectors
(Sold by Ministry of Power)

Total Uses of Electrical Energy % of Uses of Electrical Energy
E.E. 109kWh Ratio

Gener- of
a-i:ed Resi- Com- Indus- Agricul- Street Total Sale

Resi- Comm- Indus- Agri- Street

lo9kWh
dential mercial trial tural Lighting Used dential ercial trial cultural'Lighting

to
Gen.

-

1965

1966

1967 1.842b .473a .324a .504a .033a
.127a 1.461a .77 32.4 22.2 34.5 2.2 8.7

1968

1969

1970

1971

1972 6.870b 1.218a 1.296a 2.745a .141a .323
a 5.723

a .83 21.3 22.6 48.0 2.5 5.6

1973 9.324
b

1974 11.165b

1975

1976

1977 27.941b 3.354
a

5.474a 14.605
a .748a .687a 24.868a .89 13.5 22.0 58.7 3.0 2.8

1982 82.364b 10.292a 14.771a 39.868a 1.965a 1.109
a 68.005a .83 15.1 21.7 58.6 2.8 1.8

a. Ref 7, p. 63; b. Ref -7, p.48 •

Notes:Electricitygeneratedby private industriesand. some municipalities is not included
in this table.

I-

'"



Table 11: The Gross ｄ ｯ ｾ ･ ｳ ｴ ｩ ｣ Ｍ ｡ ｮ ､ Gross National-Products

GrossNational Shares in GDP by Sectors ( %)
Value Added bv Maior Sectors Product

Agricul- Oil Indus- Services Total GNP Per Agricul- Oil Indus- Services

ture tries (GDP) Capita ture tries

$109 $109 & Mines
$109 $109 $109 GNP & Mines

$109
$

965

966

fL967 10.16b 383.4b 24.5d 13.8d 21.3d 40.4d

...968

lI-969

lL970

971 14.2c 460c

fL972 2.98a 3.20a 3.66a 6.60a 16.44a 17.26b 566b 18.1d 19.5d 22.3d 40.1d

lI-973

11974 1

1975

11976

11977 4.18a 25.26a 8.38a 14.13a 52.05
a 54.61b 1521b 8d 48.7d 16.1d 27.2d

11978 33.4e 851e

1. GDP standsfor gross domestic products

2; The figures are based on 1972 dollars

a. Ref 10, ｰ Ｎ Ｓ ｾ b. Ref 10, ｰ Ｎ Ｒ ｾ c. Ref Ｒ ｾ d. Ref 10, ｰ Ｎ Ｔ ｾ e. Ref 3.

IV
a
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Table 12: Per Capita Energy Consumptionand the Gross National
Product

Total Energy ｾ ｬ ･ ｣ Ｎ Per Capita
Used Energy Total Elec. GNPPopulation 1012Kcal 109kWh 109kWh kWh/yr kWh/yr $106

1962 22.77 63.5a 73.85 3,243 101c

1965 24.87

1966
{'.

25.08

1967 26.8 91.3a 106.18 4.133b 3,962 154 383.4

1968 27 .6

1969 28.4 210d

1970 29.25 246d

1971 30.16 279d
460

1972 31.095 164.6a 191.31 9.553b 6,152 307.2 566

298d

1973 32.075

1974 33.085e

1975 34.128e

1976 35.203e

1977 36.312e 361.5a 420.42 30.905b 11,578 851.1 1521

1982 42.20e 759.8a 883.64 85.636b 20,840 2019

1987
e

1231a 1431.65 28,91649.51

a. Ref 7, p.72; b. Ref 7, p.48

c. Ref 5, p.673; d. Ref 6, p. 187

e. Estimatedwith an increaserate of 3.15%
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