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Introduction

The Caspian Sea is a unique inter-continental lake-sea, which has brought to us a relic flora and fauna, the world biggest flock of sturgeon inclusive. The Caspian waters surround coasts of five states: Azerbaijan, Iran, Kazakhstan, Russia and Turkmenistan, being involved into a single watershed ecosystem, and the basin covers the most important, densely populated areas with a developed production potential. 
The Caspian Sea and its coast ecological problems 
are related both to an impact rate of natural factors such as a sea regression and transgression, and antropogenic ones related to economic development of its water area, as well as of a coastal area.

The Caspian Sea is of great economic value for the Pre-Caspian states. The Pre-Caspian countries pin great hopes on using the Caspian Sea natural resources. A fishery, hydrocarbon resources’ production at the coastal area and sea shelf and enormous recreation resources specify its social and economic value.    










A significance of problem under consideration stipulates a necessity for coastal countries to take decisions, which would allow not only to unite their efforts decreasing antropogenic impact on marine environment and coastal areas, but to agree their actions obtaining true information on environmental conditions at their regions as well. 
The Caspian transgression and regression consequences, which are making a negative impact on the coastal area conditions, should be highlighted among natural factors polluting the Caspian Sea Turkmen sector. 
1. To identify Turkmenistan Pre-Caspian sector project area.


1.1. General information on coastal area







Balkan velayat administrative division
The coastal area of Turkmenistan Pre-Caspian sector has been identified in accordance with requirements specification (100 km). The area under consideration is fully located at the territory of Balkan velayat/region, which is one of five basic administrative-territorial units of Turkmenistan.
The Balkan velayat is located at the western part of the country and covers the Caspian Sea eastern coast, the Etrek river basin, the Kourentag mountains, the Kopet-Dag western part and the Karakums western extremity.
City of Balkanabat is an administrative center of Balkan velayat. 

Totally, the velayat occupies 139,28 thous.km2 or 28,4% of Turkmenistan as a whole.

The Balkan velayat is divided into 6 etraps as follows from the administrative point of view:

· Bereketskiy
· Makhtumkuliyskiy

· Serdarskiy

· Etrekskiy

· Turkmenbashinskiy

· Essenguliyskiy

· And territories subordinated to khyakimlics of Hazar, Balkanabad and Turkmenbashi cities.
The Turkmenbashi etrap, Hazar (khyakimlic) territory and Essenguliyskiy etrap, as well as Turkmenbashi, Hazar and Garabogasgol cities directly abut to the Caspian Sea. The life support at those inhabited places depends on one or two big infrastructure enterprises. 
By the beginning of 2000 the Balkan velayat population comprised 569,1 thousand or 8,4% against Turkmenistan total population. The velayat urban population covers 79%. The Balkan velayat is the most thinly populated region of Turkmenistan, which density is 4,1 persons per 1 m2, or less 40% against the country average density (13,3 p./m2). 
The urban and urban-type settlement population, being engaged in Balkan velayat industry and transport system, has extremely located and has not got any agricultural environment. Desert lands cover huge territories among urban settlements. 
The Caspian Sea coast schematic map from the Turkmen sector area (100 km)
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Industry

The industry is obviously oriented at that area, which is caused by hydrocarbon, chemical and other stuff big resources.
The oil and gas production, hydrocarbon stuff refinery, power industry, engineering industry, mineral resources’ production, food and light industry, fishery and distant-pasture cattle-breeding are being developed in velayat. But, presently, oil and gas production, oil refinery, chemical and power industry branches are the most significant ones. 
90% of Turkmenistan total oil expected reserves (total reserves comprise 12 milliard tons) are concentrated in the Caspian Sea Turkmen shelf.  It should be noted that light and food industry and, especially, production of consumables are being insufficiently developed in Balkan velayat. The Balkan velayat share producing consumables comprised nearly 7,7% per Turkmenistan as a whole in 2005. The light and food industry comprised 5,3% and 9,1%, respectively, per Balkan velayat as a whole within the frameworks of industrial production for 2005 (diagram # 1).
1. Industrial production branch structure per Balkan velayat in 2005 (%)
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Agriculture

Presently, agriculture is slightly developing in the coastal 100 km area due to the insufficiency of fresh water sources. All soils, except sandy ones, have been salted to a variable extent and formed with relatively heavy deposits. That is why those soils are to be developed by extending drainage-collector network applying soil-conservation actions. 
A distant-pasture cattle breeding predominates in agriculture by keeping sheep, cattle and camels at desert pastures. In general, 2,46 mln sheep and 122 thous. cows and camels are grazed at pasture territory, occupying nearly 9,22 mln ha, in Balkan velayat.
Surface and underground waters

The area under discussion is specific for non-availability of regular surface waterways and ponds at the coastal area.  The Balkan velayat surface water resources are too limited and do not make a significant influence on the Caspian ecological environment. The transboundary Atrek river, which basic waterway is formed at the territory of Iran, is the only river. There are no industrial objects, which would serve as its pollution sources, while the rives flows at the territory of Turkmenistan. It should be noted that presently the Atrek river waters do not actually reach the Caspian Sea due to intensive water pumping applied for irrigation.
In general, there is a fresh water deficit at the area under discussion, which is covered by supplying water from underground sources (Yaskhanskaya lens) and from the Karakum-river by pipelines. To supply portable water to the littoral population is considered to be one of the paramount objectives. The problem may be mostly settled by effectively applying water resources, firstly of underground fresh lenses. Operations in that direction have been already started: possibilities applying underground fresh water resources of Chilmamedkumskiy field are being studied. A reconstruction of Bereket-Balkanabat-Turkmenbashi trunk pipeline would allow to significantly increasing water supply of the Karakum-river to the littoral inhabited areas. 
Presently, a sea-water being applied for desalination is of great importance. The sea-water desalination projects are being implemented at Turkmenbashi, Hazar and Garabogaz cities.
2. Pollution sources within project area, identification of “high priority areas”
on the basis of surface sources

2.1.  Pollution sources
A significance of problem under consideration stipulates a necessity for coastal countries to take decisions, which would allow not only to unite their efforts decreasing antropogenic impact on marine environment and coastal areas, but to agree their actions obtaining true and comparable information on environmental conditions at their regions as well. 
The Caspian Sea is to a certain extent subject to being influenced by industrial and municipal yields. Moreover, it should be noted that a coastal area of the Caspian Sea Turkmen sector has been polluted for a long period less then the whole huge area of other states, located at the Caspian coast. 
A significant development of hydrocarbon resources involves great costs for nature conservation activities. Turkmenistan follows a policy, which states that “an entity being guilty in pollutions is to cover costs” and adheres to a “zero yield” requirement while making contracts with foreign partners.
Presently, a marine development and production of hydrocarbon resources is exclusively made by foreign companies with their own investments. Thus, Dragon Oil has invested nearly USD 100 000 mln only in 2005 to produce and to improve a coastal infrastructure, the reconstruction of Alaja oil-loading terminal inclusive. Petronas Carigali (Turkmenistan) planned to invest nearly USD 210 000 into production activities in 2005. Maersk Co. has completed seismic surveys and is ready to develop the field.  Moreover, Lukoil Co. (Russia), Wintershal Co. (Germany) and other companies as well strive for taking part in developing the Caspian Sea Turkmen shelf.
2.2.  Quantitative evaluation of pollution scopes within the area under

consideration

A uniform system to identify harmful emissions to the atmosphere, which has been time-proved,  and based on single requirements, specifying MPC, MPE and MPD norms, and methods to identify them, is being applied by coastal countries. 
Ecological normatives, being worked out by specialized ecological organizations and approved by Nature Protection Ministry, are in force at all the enterprises. The Nature Protection Ministry monitors implementing requirements of ecological normatives on a regular basis.
It should be noted that a natural runoff into the Caspian Sea actually does not exist. Thus, large industrial enterprises, located at the littoral area, which may potentially impact the Caspian water area pollution, are being considered in the course of studies. 

TCR (Turkmenbashi Complex of Refineries/city of Turkmenbashi), TPS (Thermal Power Station/city of Turkmenbashi), Hazar Chemical Plant (Hazar), “Garabogassulfate” IA (Garabogas), Turkmenbashi sea port (“Turkmendenizyollary”  Administration/city of Turkmenbashi) are the biggest industrial enterprises operating at the Pre-Caspian area. 
Waste discharge

Presently, industrial enterprises as follows make their discharges to water objects along the Eastern coastal area of the Caspian Sea Turkmen sector:
· Discharge of standard waters entering basin without being treated: Turkmenbashi TPS with 605835,1 thous.m3/year capacity (into Saimonov bay);
· Discharge of standard treated waters following CTIW (Complex Treatment of Industrial Wastes) at Turkmenbashi TPS as of 720thous.m3 capacity (into Saimonov bay);
· Discharge of standard treated waters at Turkmenbashi Refinery mechanic treatment structures as of 12264 thous.m3 capacity (Saimonov bay).

It should be noted that a special pier has been constructed to prevent water entry to the Caspian Sea from Saimonov bay. In accordance with Turkmenistan President Decree dated 05.03.2002 TCR is allowed to make a contract with “Emerol LTD” Co. (Ireland) selling the first turn of ecological projects, amounting to USD 27315 thous. A complex of research and monitoring operations under the project recovering the Saimonov bay natural resources is one of ecological actions envisaged thereby. Actions being worked out mostly imply raising efficiency while applying available treatment structures and devices, and introducing the latest technological programs at enterprises. 
The below mentioned industrial enterprises and utilities are located at the Caspian Sea coastal area. It should be noted that considering those enterprises as potential pollutants allows concluding that they are not direct pollution sources, i.e. there is no direct runoff (discharge) into the Caspian Sea, resulted from their activities. 
· “Dragon Oil” Co. and “Petronas Carigali SDN BHD” Co. are holding production and marine prospect of oil and gas in accordance with “A zero discharge” or “Free of any influence to the marine environment quality” principles. 
· Turkmenbashi Sea port (“Turkmendenizyollary” Administration) has been connected to the municipal sewerage system after 1988. The system discharges wastes into a closed evaporation trough at the desert area, which is located 20 km far from a coastline (there is no discharge of waste waters into the Caspian Sea).
· Turkmenbashi municipal sewerage jointly with treatment structures and pump stations (“Turkmenbashiaguzsuv” enterprise at WaterCanal) has not got any stationary discharge of municipal wastes into the Caspian Sea, but emergency discharges into the Saimonov bay take place.
· The Caspian Sea water level has risen in the nineties and submerged the utility treatment structures of Hazar. A pipeline to discharge residential waste waters far to the continent has been urgently put in Hazar by the Communal Service Plant.
· Garabogasgol (Bekdash) residential waste waters as of 10,779 thous. m3/year are discharged along the sewerage collector to the evaporation fields, located at desert area.
· “Kenar” oil terminal (Ufra oil terminal) is subordinated to TCR from the administrative point of view. The industrial waste waters enter the oil terminal treatment structures. After a mechanical treatment is over, waste waters are discharged along 26-km collector far into the territory, namely, “Jamart” lake, being a natural trough.
· The oil producing enterprises such as “Nebitdagnebit” OGPA, “Goturdepe” OGPA and “Gumdagnebit” OGPA are located at the coastal area. Their basic production wastes are oily ones, resulted from formation water being recovered jointly with gas and oil.  The formation water is discharged into natural limited troughs, which are not connected with surface waters. 
Data sources and information gaps
The statement is based on informative sources being of public nature, as well as on data submitted by nature conservation subdivisions of Nature Protection Ministry, which are formed in accordance with ecological normatives, as well as statistic reports related to enterprise emissions under 2-TP Air and 2-TP Vodhoz reporting forms. 
The statement presents data on enterprises’ discharges and emissions, which have been obtained by direct measurements. 

The informative statistic digests keep consolidated productivity and quantity information per the country as a whole and it is difficult to get data per certain enterprises. 

Table 2.2.1. Data on pollutant discharges jointly with waste waters (Turkmen sector),

Having been directly discharged into the water objects within 2005(pointwise sources)

	#
	Pollution source name (PS)
	PS location
	Pollutants being discharged into PS jointly with waste watersо, ton

	
	
	Distance up to the nearest city or settlement, км
	River or basin name
	Distance up to the Caspiy, км
	BOD
	Phenols
	Nitrite nitrogen
	Oil product
	Ammonia nitrogen
	Dry residue
	SSAS
	Suspended matters
	Fe

	1
	TCR
	at the territory of Turkmenbashi city
	Saimonov bay
	Caspian Sea coast
	829,0
	10,608
	1,193
	90,0
	13,3462
	17100
	8,619
	132,0
	-

	2
	TPS/city of Turkmenbashi
	at the territory of Turkmenbashi city
	Turkmenbashinskiy bay, Caspian Sea
	Caspian Sea coast
	-
	-
	0,022
	-
	0,003
	-
	-
	-
	0,013

	3
	“Garabogassulfate“ IA
	at the territory of Garabogas city
	Caspian Sea
	Caspian Sea coast 
	-
	-
	-
	0,02
	-
	-
	-
	-
	-

	
	Total:
	
	
	
	829,0
	10,608
	1,215
	90,02
	13,3492
	17100
	8,619
	132,0
	0,013


Emissions to the  atmosphere
Table 2.2.2. Data on pollutant emissions into atmosphere (Turkmen sector) within 2005.

	Index designation

	Pollution source name (PS)

	
	Turkmenbashi TPS
	Turkmenbashi CR
	“Garabogassulfate” IA
	Hazar chemical plant
	“Turkmendenizyollary” Administration

	1
	2
	3
	4
	5
	6

	Distance from the Caspian Sea (lwhereabouts)
	city of Turkmenbashi
	city of Turkmenbashi, at the Saimonov bay coast
	city of Garabogas, the Caspian Sea coast
	city of Hazar, the Caspian Sea coast
	at the territory of Turkmenbashi city

	Total pollutant emissions into atmosphere, t/year
	
	
	
	
	

	including:

-solid
	-
	602,246
	8,272
	413,2027
	1,111

	- gas-like & liquefied
	7715,9
	13720,0
	7,840
	4915,1
	20,44

	including:

- sulfurous anhydride SO2
	58,6
	2754,535
	-
	4,5325
	8,841

	- carbon oxide CO
	5479,1
	628,905
	-
	669,257
	0,524

	- nitrogen oxide (transformed into NO2)
	2178,2
	499,843
	7,486
	12,417
	8,888

	- hydrocarbons (free of volatile organic substances)
	-
	-
	-
	4228,843
	2,187

	- volatile organic substances (VOS)
	-
	9616,411
	-
	-
	-

	- other gas-like & liquefied
	-
	220,379
	0,354
	0,0897
	-


2.3.  Other issues’ development

Waste waters 

The normative-treated waters from the refinery and TPS of Turkmenbashi city are discharged into the Saimonov bay and Turkmenbashi gulf, respectively, at the territory under consideration. Projects to reconstruct the refinery sewerage networks, as well as the project to form a water treatment system with a zero discharge have been worked out within frameworks of TRC ecological actions. 
As a rule, the municipal sewerage waters have been discharged into the filtration fields, located far at the continental area. Caused by damages in sewerage systems of Turkmenbashi city, wastes may enter the Saimonov bay. Thus, the priority actions updating community facilities are to prevent the marine water further pollution. But it should be noted that the Turkmenbashi khyakimlic has repaired its sewerage networks within the period under review.
Persistent pollutants

It was found out that pesticides and other persistent organic substances, usually applied in agriculture, have not been used within 100 km of coastal area. 
Oil products (hydrocarbons)
Such oil producing enterprises as “Nebitdagnebit” OGPA, “Goturdepe” OGPA and “Gumdagnebit” OGPA are located at the coastal area. Their basic production wastes are oily ones, resulted from formation water being recovered jointly with gas and oil.  The formation water is discharged into natural limited troughs, which are not connected with surface waters. 

Wastes

Waste management is a common solution to dispose domestic waste by removing them out of cities to the special places intended therefor, namely, properly arranged dumps. 

Civil works (pier construction)

A sea channel, which connects the sea with the Garabogasgol gulf, has been overlapped with a dead soil dam in 1978 in order to prevent the Caspian sea level drop. Afterwards, the gulf has completely dried.  The sea level has started rising since 1978. A water-carrying structure as of 66 m3/s was constructed in 1984, causing a gulf fillup at 3-3.5 km3. The gulf has been kept in that state till 1992 and afterwards a dam has been opened and the gulf started to be filled up. By 1996 it has reached its present contours.
Fishery and aqua crops

Only experimental works developing aqua crops have been held. Natural conditions and climate to develop aqua crops are favorable for aqua crops, but it is required to have trained specialists and financing.
Foreign specimen – imported items

As it is known, 23 vertebrate and 27 invertebrate specimens have been imported to Turkmenistan. Foreign specimens are subdivided into specially acclimatized and unintentionally imported ones.  
 The usual three-needle stickleback (Gasterosteus aculeatus), the so-called euryphage, one of non-desired foreign specimen, has been found out at the Caspian area at the beginning of the XX century 90-ies. The specimen is not of trade value. Feeding spawn and larvae of trade fish specimens, it greatly damages fishery and reserves of valuable trade fish reserves. It is also significant that entering TPS hydro structures, a stickleback greatly decreases their operational efficiency. As a food competitor to the trade young fish, the stickleback makes a great damage to fishery.
A ctenophora (Mnemiopsis leidyi) turned out to be the most dangerous exotic for the Caspian area, which has appeared lately (Shakirova, 2000). “Accidental” exotic mollusks such as Mytilaster lineatus, Conopeum seurarati, Berentsia benedeni and Mercierella enigmatica entered the Caspian Sea while transporting cutters by railways and Volgo-Don canal at the end of the 30-ies and 50-ies of the XX century.
Totally 12 specimens of foreign pests have settled at the territory of Turkmenistan within the latest 20 years.

Erosion due to changes occurring in the littoral area physical parameters

The littoral areas suffer a load due to natural reasons such as sea level fluctuations, which makes coastal landscapes being changed. Any changes of the sea level create big problems and form social-economic and ecological problems, which were faced while dropping and afterwards rising the Caspian level. 
To solve the problem it is required to forecast development ingress intensity of abrasive-accumulating process and to identify value of the sea onset to the land and destructions at various coasts, etc. 
A destructive impact of invading sea onto the littoral objects occurs in different ways due to inhomogeneity of the coast geological structure. An intensive area submersion takes place at one site, while the other one is specific for coast erosion.
Presently, it is typical for geosynclinal coast of the Caspian eastern littoral. The submersion mostly occurs here at sags, while abrasion (coast erosion) – at anticlinal littorals, where ancient cliffs, left by the sea within the latest regression, started to grow. The submersion, underflooding and costal destruction intensively occurs here. 
If a waterfront is not very steep and formed of easily destructing loose deposits, a visible horizontal displacement and waterfront destruction is simultaneously taking place here. That process is seen at the very south-western part of Hazar peninsula, where an average value of coast destruction comprises over 16 cm per year.  And if a waterfront is formed of more dense rocks, the value decreases at 2-3 times. In both cases littoral objects may be influenced by abrasion and be destructing if any long littoral destruction.  In order to avoid the process it is recommended to suspend or to reduce the sea destructive activities on those littorals.  It may be achieved by forming a slope-flat underwater declivity with wave-absorber shafts and abrasive stable underwater covers made of waterproof dense rocks. It is required to be done before object construction. 

In summer 1995, a maximum raising peak threatened to waterlog Esenguly, Chekichler and Garacol settlements, which are located at flat coasts.  But by winter of the same year the sea started to step back and a problem to remove residents was no longer relevant. It should be noted that the Caspian water level decrease has been caused since 1996, firstly, by water intake into Garabogasgol gulf and, secondly, by a cycle deviation from general rising tendency. That deviation is an appropriate phenomenon in the history of the Caspian geological development.
Problem areas (areas, which undergo negative impact, or vulnerable areas)
Littoral lines
The Caspian transgression and regression consequences, which negatively impact the littoral area, should be identified as natural factors, polluting the Caspian Sea Turkmen sector. A secondary pollution with oil products and municipal wastes at sea takes place due to flood and destruction.

A large territory has been released from under the sea during the Caspian latest regression (1810-1977), especially since 1930, when sea water level was too much reducing (3 m).  The sea water reliction has reached 20-40 km here and there. The Caspian water level has started rising since 1978. Rising went on continuously till 1995 and comprised over 2,6 km by reaching an absolute elevation minus 26,64 m. That sharp rising became dangerous for further existence of various settlements, industrial and social objects.
The sea came up and started to flood Esenguly and Chekichler settlements. The Hazar city and Garagol suburb has suffered too much. 100 apartments, 9,5 km of power lines and 6 km of the settlement gas networks have been flooded. Actually, Garagol-Alaja highway has been flooded. “Heles” resort area and Alaja port-berth stopped functioning. The sea was washed Jebel-Hazar highway away at 3-4 places, which caused destructing land communication ways.  A road part (20 km) was flooded and it had to be removed northwards, to higher locations. A new highway covering 20 km has been urgently built.
A sea level change forecast and working out a plan for coastal and littoral objects rational location is considered to be the most complicated and paramount objective. Taking possible Caspian rise into consideration, it is recommended to work out actions as follows:
· To plan constructing new industrial and social objects at elevations no less than 22 m;
· It is required to start applying combined (land and marine) methods to hold drilling operations by using platforms, skeleton passages, floating cranes, etc.;
· To work out plans implementing technological actions for industrial objects’ closing-down and making them ready to be operating at extreme situations. 

2.4.  Conclusions










The analysis of summarized data evaluating pollution scopes within area under consideration allows identifying “high priority zones” from the point of view specifying the most polluted areas within the Turkmen sector. Only the littoral area being adjacent to the city of Turkmenbashi (Saimonov bay, in particular) may be referred thereto.  But it should be noted that significant investments into the environmental engineering have been made to reconstruct TRC treatment structures  and to recover biological variety of Saimonov bay. The project has been approved by Turkmenistan President Decree dated March, 2002 and headed as “To make a contract implementing the first phase of Turkmenbashi refinery ecological projects”.
The first phase of ecological projects supposes as follows:

· to construct new treatment structures at TR.

· To hold research and monitoring operations at Saimonov bay.

· To work out EIA and MPD projects, to reconstruct TR sewerage system, to introduce water supply, to manage oil sludge and to catch hydrocarbon emissions into the atmosphere.

 The general operational cost of the first phase comprises USD 27 315 000. Presently, Emerol Co. has mastered 34% against total operational scope, or USD 9 338 534.
The second phase envisages as follows:

· To re-cultivate soil, to treat and to recover Saimonov bay biological potential.
· To reconstruct recycling water recycling.

· To manage oil sludge and oily soils.
· To equip reservoirs with a system preventing hydrocarbon emissions into the atmosphere.

· To implement the project preventing discharge of polluted soil waters into the Caspian Sea.

The National  Action Plan to protect environment (NACPE) of Saparmurat Turkmenbashi till 2010, which has been approved by Turkmenistan President decree # 6007 dated 2.12.2002 serves as a basis to plan and to implement nature conservation actions. The document aims to secure the country ecological safety and effective appliance of nature resources. NACPE is a basic instrument for implementing nature conservation measures within the whole Turkmenistan, the Caspian region inclusive.
In order to decrease volumes of harmful substances’ emission into the atmosphere it is envisaged to introduce a technical carbon precipitation effective technology within NACPE frameworks.
3. To work out recommendations applying evaluations while identifying  the

Caspian Sea coastal area pollution rate

A significance of problem under consideration stipulates a necessity for coastal countries to take decisions, which would allow not only to unite their efforts decreasing antropogenic impact on marine environment and coastal areas, but to agree their actions obtaining true and comparable information on environmental conditions at their  regions as well. 

1. A uniform system to identify harmful emissions to the atmosphere, which has been time-proved,  and based on single requirements, specifying MPC, MPE and MPD norms, and methods to identify them, is being applied by coastal countries.

2. Thus, appliance of GIWA method presently may cause disagreements with branch enterprises’ concept related to emissions. It would result in legal disagreements due to increasing fines. Ecological standards, which are being worked out by specialized ecological organizations and approved by Nature Protection Ministry, are operating at all the enterprises. The correspondent subdivisions of Nature Protection Ministry regularly monitor fulfilling ecological normative requirements.
Recommendations:

· To form a single network of monitoring stations being equipped with uniform devices and units, which would allow obtaining a comparable information per all coastal countries;
· To form a single informative-analytical center for generating a total database and its its regular replenishment and information handling by applying the latest software. 
4. Project implementation process description
Operations as follows have been done while implementing the project and making statement:

· Laws, normative acts and standard regulations have been analyzed;
· Information related to environmental pollution at the Caspian Sea coastal area has been analyzed;

· Large enterprises within 100-km of the Caspian Sea Turkmen sector have been analyzed;

· Consultations with representatives of ministries and institutions have been held.
Abbreviations 

MPC
maximum permitted concentration

MPE 
maximum permitted emissions

MPD
maximum permitted discharges
TRC
Turkmenbashi Refinery Complex

TPS
Thermal power station

IA

Industrial association

OGPA
Oil and gas production administration

PS

Pollution sources

BOD
Biochemical oxygen demand
SSAS
Synthetic surface active substances

EIA
Environment impact appraisal
SAP
Strategic Action Plan

NCAP
National Caspian Action Plan
Measuring units

oC

Celcium degree

ha

hectare

km

kilometer
km2
square kilometer
km3
cubic kilometer
m

meter
mln
million
mlrd
milliard
mm
millimeter
m3

cubic meter
s

second
t

ton
thous.
thousand
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