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Introduction

The Caspian Centre for Pollution Control has carried out the present analysis. The study forms part of the Caspian Environment Programme, Facilitating Thematic Advisory Groups in Azerbaijan, Kazakhstan, Russia, & Turkmenistan, which has been financed by the EU TACIS programme phase 1.

This report has been prepared by Arne Jensen, DHI Water and Environment (a merger between Danish Hydraulic Institute and VKI - Institute for the Water Environment). The work has been implemented through the Co-ordinator of CCPC, Ms. Latifa Guseynova. Contact details to the Caspian Centre for Pollution Control is presented in appendix 1.

This report has been prepared based on data and information presented in the National Report of the Islamic Republic of Iran, 1998 /1/, and expert reports (mainly data reports /2/) prepared by

· Dr. Parvin Farshechi

· M.S. Hosseini

· Nohzar Varzaghani

· Farnaz Shoaie.

The expert reports /2/ received cover the basic data on pollution emission in the Gilan Province since the industrial and agricultural units are concentrated in the coastal areas of Gilan more than any other coastal provinces. The report does not cover the eastern part of the Iranian coastline of the Caspian Sea. However, data from the other two provinces was received too late to be included in the present report.  The data is stored in the CCPC database and in the filing system. 

The report is a technical input to the Summary Report prepared for the Caspian Region. National expert reports are available, as well at the Caspian Centre for Pollution Control. 

Reports prepared under the Caspian Centre for Pollution control is presented in appendix 2. The mentioned reports have been used for preparation of this report. All reports are available in the Caspian Centre for Pollution Control (Appendix 2). Data obtained by the Caspian Centre for Pollution Control has been entered in a Pollution Source Database.  This report has been written after the other reports have been finished that some discrepancies may exist in the data in this report compared with the other reports.

1. Administrative structures and legal aspects 

1.1. Administrative structures

The Department of the Environment (DOE) is responsible for all environmental protection issues of the I.R. of Iran. The DOE is attached to the president of the I.R. Iran. The DOE is a co-operate body with financial independence functioning under the supervision of Environmental High Council.

DOE has regional offices in the Gilan Province (Rasht and Bandar-e-Anzali), in the province of Mazandaran (Sarri and Chalus) and the Golestan Porvince (Gorgan) in the Caspian region. Each regional office has local offices in the major towns.  

The role of the central and regional authorities is on the basis of the various rules and regulations as follows:

· Environmental investigations and research

· Definition of environmental criteria and standards

· Supervision and control of pollution sources

· Implementation of executive operations to protect the environment.

The regional offices of DOE are responsible for providing data on different aspects of the environment such as: status of marine watersheds, terrestrial pollution, oil and other pollutant concentrations in water, sediment and biota, air quality monitoring, identification of flora and fauna, biodiversity conservation, environmental protectection, protection of forest, pasture and wetlands, identification and protection of natural sensitive habitat and endangered species.

The organisational structure of the central and regional environmental authorities is presented in appendix 3. DOE in Gilan employs 117 persons, in Manzandaran 147 and in Golestan 68 persons, including the administrative staff.  Totally, it amounts to 332 employee. 

Prior to 1998, there were two provinces sharing the coastline of the Caspian Sea: Mazandaran and Gilan. In 1998 another province of Golestan has been created as Mazardan has been divided into two provinces.

The Gilan province is located in the southwestern part of the Southern Caspian Sea with the boarder to Azerbaijan. Gilan province has a population of 2.2 million and with 35 cities, 95 rural districts and 2,946 villages. The provincial capital is Ratsht with a population of 0.6 million. The total area of the province is 14,711 km2.

The province of Manzandaran is located at the southern part of the Caspian Sea between the Gilan province and the new Golestan province, which is the most eastern part with a boarder to Turkmenistan. The Marzardan province has a population of about 3.5 million and with 35 cities and 148 towns. The total area of the province is 4.645 km2. The provincial capital is the City of Sari. The Golestan province has a population of about 0.3 million and the provincial capital is Gorgan.  

1.2. Legal Structures

The national law of Environmental Protection and Development came into force in 1991. The law defines the areas of responsibility within environmental management and protection. The law specifies the competence of the involved agencies and defines the role of the DOE. The law can be found in /1/.

Appendix 4 summarises the relevant environmental laws and regulations.

1.3. Permit system

There is no system of direct permit system in the national rules and regulations on pollution control. The I.R. Iran utilises environmental standards (the water and air affected) and issues the required permits according to specified deadlines for pollution elimination. The relevant rules and laws are included in articles 15-16 in the Air Pollution Act, article 11 of the Environmental Protection and Enhancement Act and in article 8 of the executive by-law on the Prevention of Water Pollution. 

1.4. Enforcement and compliance

Enforcement and control of compliance is the responsibility of the regional environmental authorities.

1.5. The fee and fine system

All tariffs and fines are managed through two different legal regimes. At present, toll fees are pollution-based tariffs. According to note 44 in the budget, the cost of pollution is charged through an assessment of industrial wastewater and other disposable substances. Further, expert’s tariff for visiting the site of an industrial unit prior to construction can be considered as an indirect tariff.

The methods used for levying fines are in conformity with the general legal notion of penalties and reasonable remuneration. The type and amount of fines vary depending on the situation and circumstances, under which they occur, taking into consideration the impact of the pollution, the actual violations and the pollution control system. The different laws precisely specify fines for pollution control.    

1.6.  Environmental Impact assessment, EIA

The EIA system is described in “Note 82 of the Law of the Second Five Year Economic, Social and Cultural Development Plan of the I.R. Iran”.  It defines the legal basis for supervising the EIA system and environmental appraisal.

1.7. International Conventions

Six international conventions, which has been signed and ratified is shown below:

1. Vienna Convention for the Protection of the Ozone Layer

2. Montreal Protocol on Substances that deplete the Ozone Layer

3. London Amendment to the Montreal Protocol on Substances that Deplete the Ozone Layer

4. The Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and their Disposal

5. The Washington Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES)

6. The United Nations Framework Convention on Climate Change

The list may not be fully complete.

2. Rivers

2.1. Rivers identified

The catchment area of the Iranian coastal area of the Caspian Sea is 177,000 km2. Totally, 864 permanent and seasonal rivers are flowing into the basin. However, about 36 rivers are considered as major rivers of the basin.  Sefid-rood is the most important river. The three main rivers (Sefid-rood, Aras and Haraz) provide about 64% of the water inflow to the Caspian Sea. The other 33 rivers contribute each only with a few per cent of the total flow. The yearly flow is estimated at about 17 km3/year /1/. 

2.2. Pollution load from major rivers

Unfortunately, only flow and chemical data for the following 12 rivers were obtained:

Mordabroud, Jefroud, Sefidroud, Langueroud, Ramsar, Shir-rood, Nashtaroud, Tchalous, Haraz, Balolroud, Tadjan and Gharassou.

In addition, chemical data were delivered for 4 rivers (Nokandesh, Jefroud, Anzali Channel and Miankaleh), but without yearly flow. 

The flow of these 12 rivers are 6.1 km3/year equivalent to 36 % of the total flow mentioned above. All the data relates to the years 1993, 1994 and 1995 and they are stored in the CCPC database. 

Table 3.1 shows the average concentration of five pollutants in the above 16 rivers for 1995. The yearly flow of 17 km3 mentioned above has been used for calculation of the total load from rivers in I.R. Iran based on the concentrations in table 3.1.  The table shows high concentrations of ammonia, which is often related to discharge of domestic wastewater. It shall be highlighted that the load is a rough estimate due to lack of detailed data.

Table 3.1 Levels of concentrations and loads discharged from the rivers in I.R. Iran for selected parameter.


Ammonia 
Nitrate 
Nitrate
Inorganic N
Total P
Total bacteria 

Conc. mg/l
0.32
0.18
0.02
0.52
0.06
37.01

t/year
5,540
3,050
250
8,840
1,020
631*109

1 number of total bacteria*106/100 mls

3. Cities and towns 

3.1. Major cities and districts 

In appendix 5 is listed 36 major cities in the Gilan Province with the number of inhabitants of 1.1 million and the distance from the Caspian Sea (near sea to 85 km from sea). The table further shows that all cities except four discharges their untreated wastewater to rivers. One city discharges the wastewater to a channel. The population of the whole province is about 2.2 million.

3.2. Discharge of Domestic waste water

The pollution load derived from the discharge of the municipal wastewater from the cities in Gilan Province is presented in table 4.1. It may be realised that the estimate only covers these cities. Further, most of the wastewater is discharged to the river and degradation and other processes may lead to some reductions of some of the pollutants in the river before they reach the Caspian Sea. 

In table 4.2 is shown a total estimate (appendix 2 /5/) for the wastewater discharges from the Iranian coastal region of the Caspian Sea and the equivalent load from these discharges. Details of the calculations can be seen in the cited report. It is assumed that no wastewater treatment takes place. These data is really a rough estimate based on the population in the region and without detailed knowledge about the discharge points (river/sea).

Table 4.1 Load of domestic wastewater discharged to rivers or sea in the Gilan Province (non-treated wastewater). Flow 46*106 m3/year.

BOD 
Total-N 
Total-P 
E.Coli      counts/100 ml

Conc. mg/l
125
30
8
1,000,000

Gilan Province t/y
5,750
1,380
370
46*1015

Table 4.2 Load of domestic wastewater discharged to rivers or sea (non-treated wastewater) from the Iranian coastal region of the Caspian Sea. 

Province
Flow          106 m3/y
BOD           t/y
Total N       t/y
Total P       t/y
E. coli      1015 c/y

Gilan
174
21,800
5,200
1,400
1,740

Maznadaran
83
10,400
2,500
660
830

Total
257
32,200
7,700
2,060
2,570

4. Industry

The data and information received from I.R. Iran covered only the basic data on pollution emissions in the coastal areas of the Gilan Province as no data was received from the two other provinces. However, almost all the industries are concentrated in the coastal areas of Gilan more than in any other regions. 

4.1. Industrial structure

In table 5.1 is presented the industries in the Gilan Province. The table also shows the wastewater disharge point separately for rivers, wetlands and sea of each industry. Further details can be found in a separate report (appendix 2 /6 and 7/).

Table 5.1 Summary of industries in the Gilan Province with type and discharge points.

Type of industry
Number of industries
Number of industries in operation
Number of industries discharge to the Sea
Number of industries discharge to Wetlands
Number of industries discharge to River

Breweries & Drink Manufacturers
1
1
0
0
1

Chemical Industries
1
1
0
0
1

Cotton/Weaving/Spinning
12
12
0
0
12

Dairy production/Ice Creams/Bakeries/Confectioneries
20
20
0
0
20

Detergent Manufacturing
1
1
0
0
1

Electrical/Electronic Manufacturing
2
2
0
0
2

Fish Processing/Fisheries
6
6
0
5
0

Glass Manufacturing/Porcelains
9
9
0
0
9

Meat Processing
6
6
0
0
6

Mines
6
6
0
0
6

Miscellaneous Industries
10
10
0
0
8

Paper & Pulp Manufacturing
3
3
0
0
3

Pharmaceuticals Manufacturing
2
2
0
0
2

Power Plants
1
1
0
0
1

Tanning & Leather Finishing
3
3
0
0
3

Tobacco
1
1
0
0
1

Vegetable Oil Processing
4
4
0
0
4

Wood Industries
2
2
1
0
1

TOTAL
90
90
1
5
81

Note: The discharge point for 3 Industries is not available

Table 5.1 shows that 90 industries were reported and are in operation. Most of the industries are food industries (41%) and weaving/spinning industries (13%). Only one industry discharges directly to the sea and the rest to rivers and wetlands. The industrial wastewater produced from 34 industries is treated before discharging. No oil refining or offshore, on-shore oil production activities were reported to take place at the coastal area of I.R. Iran.

4.2. Pollution load from industries

In table 5.2 is indicated the estimated pollution load from industries located in the Gilan Province. Unfortunately, no estimate can be made for the other two provinces. It must be realised that the discharges are mainly to rivers and degradation and other processes may lead to some reductions of some of the pollutants in the river before they reach the Caspian Sea.

Table 5.2 Pollution loads from industrial discharge in the Gilan Province 

Location
Flow m3/y
BOD
COD
Total P
Total N
E.coli

counts/y

Gilan Province
1.68*107
3,870
13.310
19
135
2.9*1017

5. Total Pollution Load to the Caspian Sea

In table 6.1 is presented the total estimated pollution load to the Caspian Sea from rivers, industry in the Gilan Province and municipal wastewater discharge.

Table 6.1 Total load discharge to the Caspian Sea from rivers, indirectly from cities and industries. 

Source
Flow    108m3/y
%
BOD     t/y
%
Total P  t/y
%
Total N  t/y
%
E. Coli counts* 1015
%

Rivers
170
98.4
no data

1.020
32.9
8,840
53.0
0.0006
0

Cities
2.57
1.5
32,200
89.3
2,060
66.5
7,700
46.7
2570
90

Industry1
0.17
0.1
3,870
10.7
19
0.6
135
0.6
290
10

Total
172.74
100
36,070
100
3,099
100
16.675
100
2,860
100

1 Only industry in the Gilan Province.

The figures indicated in the table represent only an order of magnitude, since only limited data has been available. Further, the discharges from industries are to the river so the total load may be too high as these may have been included in the river budget. The results show that a significant load of nitrogen and phosphorus is transported to the Caspian Sea, which may locally give rise to eutrophication problems.

6. Radioactive pollution

Information was received about monitoring of radionuclides in 1999 in the Caspian Sea water, sediment and fish as shown in appendix 6. 

No information about possible discharges of radioactive substances to the Caspian Sea or radioactive wastes if they at all exist. 

7. Hazardous waste

No information received.

8. Laboratories

No information received.

9. Water quality monitoring in Caspian Sea

Monitoring data on river water quality, sea water and sediment quality has been collected from the rivers and the Caspian Sea. The data has been entered into the Pollution Load Database of the Caspian Centre for Pollution Control. The data collected has not been assessed. An overview of the data received can be found in a separate report (appendix 2 /10/).  

10. Conclusions 

The following conclusions can be extracted from the above mentioned:

10.1. Institutional and legal aspects

10.1.1 Enforcement and control

The total number of staff employed, including administrative staff, in the DOE and the regional DOE is estimated to be approximately 332

10.1.2 Permit system

Permits are prepared according to environmental standards. The required permit are issued according to specified deadlines for pollution elimination.

10.1.3 Enforcement and compliance

The control and enforcement of enterprises is undertaken by the regional authorities 

10.1.4 Fee and fine system goes to central government

The fees are charged through an assessment of the pollution of industrial wastewater and other disposable substances. 

The type and amount of fines vary depending on the situation and circumstances, under which they occur, taking into consideration the impact of the pollution, the actual violations and the pollution control system.  

10.1.5 EIA

The EIA system is very shortly described without detailss.

10.2. Rivers

36 rivers are considered the major rivers, and three of them transport 64% of the freshwater input to the Caspian Sea.  Flow and chemical analysis have only been supplied for 12 rivers in the Gilan Province transporting 36% of the yearly total flow. Based on these data a total load from Iranian rivers to the sea has been calculated for nutrients and total bacteria.

10.3. Municipal waste water

Data about wastewater discharge have been obtained from 36 major cities in the Gilan Province.  All cities, except four, discharge their wastewater untreated to a river and one city discharge to a channel. No wastewater treatment seems to take place. An estimate of the discharge from domestic wastewater form cities situated along the coastline has been calculated.

10.4. Industries

The data and information on industries only covers the Gilan Province where most of the industries along the Caspian coastline are situated. 90 industries are in operation consisting of mainly food industries (41%) and weaving/spinning industries (13%). All industries except one discharge their treated wastewater to a river. A pollution load estimate has been performed. 

10.5. Total pollution load to the Caspian Sea

A very rough estimate has been calculated showing that a significant input of  nitrogen and phosphorus are transported to the Caspian Sea. However, exact data are lacking for the two eastern provinces. 

11. Recommendations

The following recommendations can be made from the above report.

11.1. Institutional strengthening

The information received is not detailed enough to suggest recommendations. More information should be collected. 

11.2. Improved data and information

More ínformation should be obtained by visit to relevant institutions.  

11.3. Improved environmental management 

More ínformation should be obtained by visit to relevant institutions.

11.4. Generally

The data and information received about the river discharges to the Caspian Sea and discharge from cities in the provinces of Manzandaran and Golestan should be assessed  that a better pollution load can be calculated. It is not specified how much of the pollutants discharged to the rivers are further transported to the Caspian Sea.

11.4.1 Industries

The following actions should be taken: 

· Preliminary industrial questionnaires should be distributed to all industries located at the coastal area of I.R. Iran. The questionnaire was not answered from the provinces of Manzandaran and Golestan although we have received some of the information. However, no data on discharge of nutrient (nitrogen and phosphor) was submitted.

· Detailed industrial questionnaires should be forwarded to the major polluting industries located at the coastal area of I.R. Iran.

· Co-ordinates of industries should be available for all industries located at the coastal area of I.R. Iran. The discharge point of each industry should be reported with coordinates.

· Heavy metals and hydrocarbons concentrations should be measured in the industrial effluents.
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Appendix 1 List of Contact Persons

13. Caspian Centre for Pollution Control

Coordinator:

Latifa Huseynova

Address:

3 Khudu Mamedov st., 370123 Baku, Azerbaijan

Tel.:

(99412) 47 27 88

Fax:

47 27 89

E-mail:

caspian@control.baku.az
EU TACIS Team Leader:
Niels Thygesen

Address:

VKI, Kryzywickiego 9, 02-078 Warszawa, Poland

Tel.:

+48 22 825 98 86

Fax:

+48 22 825 98 86

E-mail:

nit@vki.dk or vkinit@it.com.pl
Deputy Team Leader Arne Jensen

Address:

VKI, Agern Alle 11, DK 2970 Horsholm, Denmark

Tel.:

+45 45169200

Fax:

+45 45169292

E-mail:

aje@vki.dk
14. National experts in I.R. Iran

Name:

Dr. Parvin Farshechi

Address:

Department of the Environment

Nejatollahi str,  P.O.,  Box 15875-5181

Tehran

Tel.:

+98 (21) 88 08 776 /89 07 233

Fax:

+98 (21) 89 07 223

E-mail:

parvin@crosswinds.net
Name:

M.S. Hosseini, General Director

Address:

Marine Research Bureau

Nejatollahi str,  P.O.,  Box 5181

Tehran

Tel.:

+98 (21) 89 07 223

Fax:

+98 (21) 89 07 223

Name:

Nohzar Varzaghani

 Name:

Farnaz Shoaie.

Appendix 2 Reports prepared by the Caspian Centre for Pollution Control
1. General reports

/1/ Scope of Work of CCPC. Caspian Centre for Pollution Control. EU Tacis. May 2000.

/2/ Data Collection Scheme, Pollution Load Database and GIS Development. Caspian Centre for Pollution Control. EU Tacis. April 2000. 

/3/ Summary Findings. Caspian Centre for Pollution Control. EU Tacis. May 2000.

2. Supporting Technical reports

/4/ Oil Contamination of the Caspian Sea. Caspian Centre for Pollution Control. EU Tacis. February 2000.

/5/ Domestic Waste water. Load Inventory and Abatement Scenarios. Caspian       Centre for Pollution Control. EU Tacis.  February 2000.

/6/ Industrial Survey Part I Pollution Loads. Caspian Centre for Pollution Control. EU Tacis. May 2000.

/7/ Industrial Survey Part II Assessment of Environmental Performance and Pollution Prevention Measures. Caspian Centre for Pollution Control. EU Tacis. May 2000.

/8/ Pollution Load Inventory of the Caspian Sea. A Demonstration of a Decision Support System. Caspian Centre for Pollution Control. EU Tacis. February 2000.

/9/ Design of a Decision Support System for the Caspian Sea. Caspian Centre for Pollution Control. EU Tacis. May 2000.

/10/ Assessment of Data Availability of Ambient Monitoring Data of Sea and Rivers. Caspian Centre for Pollution Control. EU Tacis. August 2000.

3. Country reports

/11/ Assessment of Pollution Control Measures Azerbaijan. Caspian Centre for Pollution Control. EU Tacis. May 2000.

/12/ Assessment of Pollution Control Measures I. R. Iran. Caspian Centre for Pollution Control. EU Tacis. August 2000.

/13/ Assessment of Pollution Control Measures Kazakhstan. Caspian Centre for Pollution Control. EU Tacis. May 2000.

/14/ Assessment of Pollution Control Measures Russia. Caspian Centre for Pollution Control. EU Tacis. May 2000.

/15/ Assessment of Pollution Control Measures Turkmenistan. Caspian Centre for Pollution Control. EU Tacis. May 2000.

Appendix 3 Environmental Authorities

To be found in ref. /2/.

Appendix 4 Environmental legislation

To be found in ref. /1/ and /2/.

Appendix 5 List of cities and towns in the Gilan Province with sewage system discharge into Caspian Sea 

City
Location*
Number of inhabitants
Distance

From sea 
Discharge

into
Volume

Discharge
Type of

treatment

(Name)

(No.)
(Km)

(m3/year)


Astaneh
E. Guilan
35,425
14
River
1,630,634
None

Amlash
E. Guilan
15,181
16
River
401,884
None

Anzali port
W. Guilan
100,000
Near
Sea
3,046,082
None

Kiashahr
E. Guilan
14,538
Near
River
158,673
None

Talesh
W. Guilan
35,938

River
12,821
None

Tolemshahr
W. Guilan
7,395

River
124,310
None

Tchaboksar
E. Guilan
10,729
Near
Sea
62,442
None

Khoshkebijar
C. Guilan
6,838

River
292,381
None

Khomam
C. Guilan

8
River
262,855
None

Rahimabad
E. Guilan
8,587
12
River
246,289
None

Rostamabad
S. Guilan
10,874
50
River
702
None

Rasht
C. Guilan
451,832
20
River
27,032,310
None

Rezvanshahr
W. Guilan
9,423

River
77,232
None

Roudbar
S. Guilan
12,180
85
River
92,424
None

Roudsar
E. Guilan
36,496
Near
Sea
957,441
None

Sangar
C. Guilan
7,326
31
River
226,285
None

Siahkal
E. Guilan
14,657
24
River
2,142,180
None

Shaghaji
C. Guilan
20,807
32
River
496,860
None

Shaft
C. Guilan
5,158

River
173,580
None

Shelman
E. Guilan
6,250
7
River
29,205
None

Some-e-ssara
W. Guilan
31,310

River
1,831,777
None

Tahergorab
C. Guilan
13,504

River
73,563
None

Foman
C. Guilan
32,863

River
1,501,992
None

Kasma
C. Guilan
19,931

River
46,771
None

Kelatchai
E. Guilan
13,985
Near
Sea
266,366
None

Koutchesfahan
E. Guilan
8,927
20
River
276,781
None

Komleh
E. Guilan
5,866
5
River
429,144
None

Gorabzarmikh
C. Guilan
22,010


28,763
None

Lahidjan
E. Guilan
55,160
40
Channel
2,585,537
None

Lasht-e-nesha
C. Guilan
11,000
7
River
817,155
None

Langroud
E. Guilan
59,000
Near
River
2,027,906
None

Loleman
C. Guilan
10,749
25
River
25,682
None

Massal
W. Guilan
16,204

River
77,166
None

Massouleh
W. Guilan
633

River
50,685
None

Mandjil
S. Guilan
15,522
40
River
283,802
None

Vadjargeh
E. Guilan
6,272
12
River
90,602
None

Total

1,132,510


46,062,282
None

*W: West, E: East, S: South & C: Center of province. 

Appendix 6 Measurements of radionuclides in water, sediments and fish

Table 6.1 Geographical Positions and Physico-Chemical Parameters in Waters, Surface Sediments and Fish Species in the Caspian Sea. (Sampling Date: Summer & Autumn 1999)
Sampling station
Unit
Astara
Anzali
Ramsar
Noshahr
Babolsar
Amira-bad

Parameter

port
port

port



Latitude
E
38(23’57’’
37(34’02’’
37(00’57’’
36(43’14’’
36(48’47’’
37(00’31’’

Longitude
N
49(01’30’’
49(32’40’’
50(42’43’’
51(30’03’’
52(41’04’’
53(16’05’’

Distance from coastline
Km
12
15
11
8
11
17.5

Water Depth
m
20
20 & 50
20 & 50
20 & 50
20 & 50
20 & 50

Temperature (Air)
(C
28
30
17
22
23
15

Waves Height
m
3-4
0.5
0.5
3-4
3-4
3-4

Temperature (Water)(1)
(C
26.0
17.5
15.5
20.0
ND*
18

Temperature (Water)(2)
(C
ND*
14.5
14.0
16.0
ND
18.5

pH (1)

8.3
8.5
8.0
8.3
8.2
8.7

pH (2)

ND
8.4
8.0
8.2
8.3
8.2

Dissolved Oxygen (DO) (1)
mg/L
8.5
7.6
8.2
10.1
ND
6.5

Dissolved Oxygen (DO) (2)
mg/L
ND
4.0
7.4
6.1
ND
6.0

Salinity (1)
‰ S
4.99
14.06
9.46
11.93
12.35
9.37

Salinity (2)
‰ S
ND
13.31
9.28
11.99
12.43
9.46

EC (1)
(m/cm
15744
16207
17152
15480
15840
18286

EC (2)
(m/cm
ND
15743
17969
14400
15840
19117

ND: No Data;  (1): Water Depth: 20 meters; (2): Water Depth: 50 meters

Table 6.2 Concentrations of Radionuclides in Waters, Surface Sediments and Fish Species in the Caspian Sea. (Sampling Date: Summer & Autumn 1999)
Sampling station
Unit
Astara
Anzali
Ramsar
Noshahr
Babolsar
Amirabad

Parameter

port
port

port



Water








137Cs
Bq/Kg
7.39(0.72
5.93(0.65
5.68(0.68
3.92(0.62
5.36(0.67
4.57(0.52

137Cs
Bq/Kg
ND
6.59(0.72
4.75(0.52
3.49(0.66
ND
5.46(0.63

Sediment








40K
Bq/Kg
376(36.8
555(29.1
756(11.8
611(44.0
529(17.6
689(12.2

134Cs
Bq/Kg
<3.43
<3.43
ND
<5.38
<1.87
ND

137Cs
Bq/Kg
5.9(1.4
21.9(1.2
28.6(0.7
32.6(2.1
34.8(1.0
59.2(1.1

226Ra
Bq/Kg
14.7(2.6
54.7(2.5
25.7(1.2
20.6(3.7
25.3(1.4
27.8(1.3

232Th
Bq/Kg
20.3(2.1
29.3(2.9
38.3(1.6
30.1(3.9
31.5(1.7
36.2(1.8

Sampling station
Unit

Ramsar(1)
Ramsar(2)
Chalous(3)
Chalous(1)
Chalous(2)

Parameter








Fish species 


Mugil sp.
Cyprinidaea
Cyprinidaea
Mugil sp.
Cyprinidaea

40K
Bq/Kg

91.4(5.47
83.5(3.08
91(4.25
167(5.17
126(4.47

137Cs
Bq/Kg

<0.40
<0.40
1.26(0.18
<0.69
<0.68

226Ra
Bq/Kg

<0.94
<0.91
<1.89
<2.00
<1.93

232Th
Bq/Kg

<0.84
<0.88
<2.55
<2.72
<2.56

ND: No Data; (1): Mugil sp. (Mullet); (2): Cyprinidaea (Rutilus frisikutum); (3): Cyprinidaea (Cyprinus sp. / Carp)
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