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1. Intoduction: 

The objective of the present report is to provide a rapid assessment of point and diffuse sources pollution in Iranian side of the Caspian Sea or the coastal area including; three provinces of Gulian, Mazandaran and Golestan. The study was carried out to calculate the pollution load both form point and diffuse sources using GIWA methodology. 

2. Study area
The study area covers all Caspian provinces amounted 5,867,800 hectares; it includes three provinces; Guilan; 1,359,200 Mazanderan; 2,383,300 and Golestan 2,089,300 hectares. Fig. 2-1 gives the share of each province in Caspian Piedmont. Guilan is the smallest 24%; Mazandaran is the largest 40%, and Golestan holding 36% of the area. Map 1,2 and 3 and the table 2-2 showing the study area of each province and the political boundaries (SHAHRESTAN). 
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Fig.2-1 Caspian Provinces area

	County  (SHAHRESTAN)
	Province

	Astara
	GILAN:16 SHAHRESTAN

	Tavalesh
	

	Rezvan Shahr
	

	Masal
	

	Bandar-e Anzali
	

	Some Sara
	

	Fooman
	

	Shaft
	

	Rasht
	

	Astane Ashrafie
	

	Roudbar
	

	Siahkal
	

	Lahijan
	

	Langeroud
	

	Amlash
	

	Roudsar
	

	Ramsar
	MAZANDARAN: 16 SHAHRESTAN

	Tonekabon
	

	Chalous
	

	Noushahr
	

	Nour
	

	Mahmood Abad
	

	Amol
	

	Babol
	

	Babolsar
	

	Savad Kuh
	

	Ghaemshahr
	

	Joybar
	

	Sari
	

	Neka
	

	Behshahr
	

	Galugah
	

	Bandar-e Gaz
	GOLESTAN: 11 SHAHRESTAN

	Bandar-e Torkaman
	

	Kord Kuy
	

	Agh Ghala
	

	Gorgan
	

	Gonbade Kavoos
	

	Ali Abad
	

	Ramian
	

	Azad Shahr
	

	Minou Dasht
	

	Kolale
	


Table-2-1: IR. Iran Caspian Provinces Political Divisions (SHAHRESTAN)*

*The center of area that includes several cities and associated rural area (according to province divisions on 2005) 
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Map-1: Gilan Province Divisions
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Map-2: Mazandaran Province Divisions 
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Map-3: Golestan Province Division

3. Outputs and Results
3. 1. Sources inventory
All point and diffuse point sources data and information were collected from various sources including Ministry of Industries, Ministry of Agriculture and its affiliated organizations, Statistical Center of Iran and Management and Planning Organization. All sources were coded according to GIWA inventory sources list. Annex-A (I,II and III) are the list of point sources inventory and Annex-B (I,II and III)  the list of diffuse sources inventory in each of 3 Caspian Provinces. 
3.2. . Pollution load Calculation 

Pollution loads have been calculated using GIWA model according to sources data and information (Annex A and B). The results of pollution loads for each sector of point sources and the final results are in Annex C for point sources (CI,CII,CIII) and  Annex D for diffuse sources (DI,DII,DIII) for each provinces.  The sectors in point sources include;
· Food, Beverages and Tobacco 

· Textile Wearing Apparel, Leather and Footwear 

· Wool, Cork and Furniture 

· Paper, Paper Products and Publishing 

· Chemicals, Petrol, Coal, Rubber not Plastic Products 

· Non Metallic mineral products not including coal and petrol 

· Basic metal industries 

· Fabricated Metal Products machinery transport and optical 

· Other Manufacturing industries 

· Sewage

The sectors in diffuse point sources include 
· Agriculture 

· Aquaculture  

· Urban Runoff 

· Power Generation 
Table 5.1a, 5.1b and 5.1c present the summary of yearly pollution load and percentage for each parameter for point and diffuse sources in 3 provinces or study area
	PROVINCES
	POLLUTION LOAD - Kg/year

	
	BOD
	%
	TSS
	%
	TOTAL N
	%
	TOTAL P
	%
	OIL
	%
	Phenol
	%

	Gilan_POINT SOURCES
	50895476
	27.1
	74555340
	10.4
	6716317
	5.2
	1636722
	13.3
	2913794
	62.9
	8921
	100.0

	GILAN_DIFFUSE SOURCES
	137069744
	72.9
	642458604
	89.6
	122504878
	94.8
	10632223
	86.7
	1721320
	37.1
	0
	0.0

	TOTAL_GILAN
	187965220
	 
	717013944
	 
	129221195
	 
	12268945
	 
	4635114
	 
	8921
	 

	MAZANDARAN_POINT SOURCES
	85343913
	41.3
	103876172
	16.8
	7826625
	6.9
	1985795
	13.9
	25933353
	91.6
	83
	100.0

	MAZANDARAN_DIFFUSE
	121339452
	58.7
	514584984
	83.2
	105090621
	93.1
	12305155
	86.1
	2374520
	8.4
	0
	0.0

	TOTAL_MAZANDARAN
	206683365
	 
	618461156
	 
	112917246
	 
	14290950
	 
	28307873
	 
	83
	 

	GOLESTAN_POINT SOURCES
	232273079
	72.9
	170206865
	36.5
	3938919
	4.3
	1018649
	9.8
	46384501
	98.6
	10560
	100.0

	GOLESTAN_DIFFUSE SOURCES
	86319084
	27.1
	296418557
	63.5
	86771788
	95.7
	9421126
	90.2
	668840
	1.4
	0
	0.0

	TOTAL_GOLESTAN SOURCES
	318592163
	 
	466625422
	 
	90710707
	 
	10439775
	 
	47053341
	 
	10560
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	GRAND TOTAL
	713240748
	 
	1802100522
	 
	332849148
	 
	36999670
	 
	79996328
	 
	19564
	 


Table 5.1a

	PROVINCES
	POLLUTION LOAD - Kg/year

	
	Sulphide 
	%
	SO4
	%
	Cl
	%
	N(NOx) 
	%
	TSP
	%
	SO2
	%

	Gilan_POINT SOURCES
	72306
	100.0
	71280
	100.0
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0

	GILAN_DIFFUSE SOURCES
	0
	0.0
	0
	0.0
	0
	0.0
	4726300
	100.0
	125827
	100.0
	32940114
	100.0

	TOTAL_GILAN
	72306
	 
	71280
	 
	0
	 
	4726300
	 
	125827
	 
	32940114
	 

	MAZANDARAN_POINT SOURCES
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0

	MAZANDARAN_DIFFUSE
	0
	0.0
	0
	0.0
	0
	0.0
	11389720
	100.0
	0
	0.0
	69697640
	100.0

	TOTAL_MAZANDARAN
	0
	 
	0
	 
	0
	 
	11389720
	 
	0
	 
	69697640
	 

	GOLESTAN_POINT SOURCES
	0
	0.0
	0
	0.0
	3000
	100.0
	0
	0.0
	0
	0.0
	0
	0.0

	GOLESTAN_DIFFUSE SOURCES
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0

	TOTAL_GOLESTAN SOURCES
	0
	 
	0
	 
	3000
	 
	0
	 
	0
	 
	0
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	GRAND TOTAL
	72306
	 
	71280
	 
	3000
	 
	16116020
	 
	125827
	 
	102637754
	 


Table 5.1b 

	PROVINCES
	Pollution Load Kg/year

	
	Cr
	%
	Pb
	%
	Cu 
	%
	Cd 
	%
	Zn
	%
	Sn
	%
	Au 
	%
	Fe 
	%

	Gilan_POINT SOURCES
	1328
	100.0
	0
	0.0
	0
	0.0
	0
	0.0
	70276
	72.2
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	GILAN_DIFFUSE SOURCES
	0
	0.0
	13022
	100.0
	4490
	100.0
	493
	100.0
	27092
	27.8
	0.0
	0.0
	0
	0
	0
	0.0

	TOTAL_GILAN
	1328
	 
	13022
	 
	4490
	 
	493
	 
	97368
	 
	0
	 
	0
	 
	0
	 

	MAZANDARAN_POINT SOURCES
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	10400
	21.8
	486
	100.0
	486
	100.0
	0
	0.0

	MAZANDARAN_DIFFUSE
	0
	0.0
	17963
	100.0
	6194
	100.0
	681
	100.0
	37372
	78.2
	0
	0.0
	0
	0.0
	0
	0.0

	TOTAL_MAZANDARAN
	0
	 
	17963
	 
	6194
	 
	681
	 
	47772
	 
	486
	 
	486
	 
	0
	 

	GOLESTAN_POINT SOURCES
	0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0
	0.0
	0
	0.0
	625000
	100.0

	GOLESTAN_DIFFUSE SOURCES
	0
	0.0
	5059
	100.0
	1744
	100.0
	191
	100.0
	10526
	100.0
	0
	0.0
	0
	0.0
	0
	0.0

	TOTAL_GOLESTAN SOURCES
	0
	 
	5059
	 
	1744
	 
	191
	 
	10526
	 
	0
	 
	0
	 
	625000
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	GRAND TOTAL
	1328
	 
	36044
	 
	12428
	 
	1365
	 
	155666
	 
	486
	 
	486
	 
	625000
	 


Table  5.1c

3.3. Pollution sources category sorted by selected pollutants load
Various sectors and categories were sorted by selected pollutants including BOD, TSS, Total N and Total P and shown in Annexes E, F, G and H respectively for point and diffuse source in each province. The listed category starts from the maximum load for each of BOD, TSS, Total N and Total P to the minimum value. From these tables contribution of each sector can be understood easily  
· Maximum BOD for point source produced by sewage in Gilan and Mazandaran and by poultry slathering house in Golestan, but sewage also is one of the major source of BOD load. 

· Maximum BOD load for diffuse sources in all provinces belonging to agriculture sector in animal husbandry 
· Maximum TSS produced from point and diffuse sources belonging to the same sectors as mentioned for BOD, but Urban runoff has also a great contribution in TSS pollution load
· Maximum Total N for point source produced by sewage in all 3 provinces, but for diffuse sources mainly produced by agricultural and pastures land as well as animal husbandry 
· Maximum Total P produced from point and diffuse sources belonging to the same sectors as mentioned for Total N in all 3 provinces
· Total calculated pollution load (point and diffuse sources) in Caspian area (3 provinces) consist of 26.5% for point and 73.5% for diffuse sources, which  the share of each province from total load include Gilan  35.3%, Mazandaran 34.4% and Golestan 30.3% 
7. References
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ANNEX B: Diffuse sources inventory

ANNEX C: Point sources pollution load calculation  
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ANNEX E : Pollution source category sorted by BOD 
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										The Iranian Caspian Provinces Lands Under Crops Cultivation/hectares

						Major		Crops				Guilan						Mazanderan						Golestan				Total Area		Percent in		Percent

						groups				Irrigated		Dry		Total		Irrigated		Dry		Total		Irrigated		Dry		Total		(Caspian)		groups		in total

						Creals		Wheat		4050		10000		14050		283		34704		34987		113467		176987		290454		339491		39%

								Barely		0		7176		7176		772		20315		21087		3243		56970		60213		88476		10%

								Rice		187713		0		187713		201460		0		201460		38378		0		38378		427551		50%

								Corn		360		309		669		1083		14		1097		2935		0		2935		4701		1%

								Total		192123		17485		209608		203598		55033		258631		158023		233957		391980		860219		100%		71%

						Grains		Pea		7		110		117		0		146		146		0		406		406		669		2%

								Bean		719		6398		7117		1224		293		1517		44		1672		1716		10350		38%

								Lentil		0		1516		1516		80		1643		1723		113		2320		2433		5672		21%

								Other		0		2615		2615		13		2489		2502		1103		4185		5288		10405		38%

								Total		726		10639		11365		1317		4571		5888		1260		8583		9843		27096		100%		2%

						Industrial		Tobaco		12		2605		2617		0		6427		6427		1870		3945		5815		14859		8%

						Crops		Cotton		0		0		0		5044		9059		14103		48321		12922		61243		75346		41%

								Oil seeds		248		3070		3318		2834		27783		30617		35789		22545		58334		92269		51%

								Sugare cane		0		12		12		0		22		22		0		0		0		34		0%

								total		260		5687		5947		7878		43291		51169		85980		39412		125392		182508		100%		15%

						Vegetables		Potato		302		550		852		1544		2666		4210		4807		244		5051		10113		22%

								Onion		122		951		1073		203		952		1155		143		166		309		2537		5%

								Tomato		125		1046		1171		305		253		558		5393		1873		7266		8995		19%

								Others		100		5457		5557		147		7759		7906		4606		6619		11225		24688		53%

								Total		649		8004		8653		2199		11630		13829		14949		8902		23851		46333		100%		4%

						Cash crops		Melon		4		612		616		0		13		13		1854		1767		3621		4250		20%

								Water melon		1605		2744		4349		428		156		584		1480		1417		2897		7830		37%

								Cucumber		209		552		761		574		54		628		2599		86		2685		4074		19%

								Others		0		373		373		165		226		391		2582		1498		4080		4844		23%

								total		1818		4281		6099		1167		449		1616		8515		4768		13283		20998		100%		2%

						Herbs		Alfa Alfa		181		1451		1632		3933		1582		5515		2149		0		2149		9296		16%

								Others		4139		1206		5345		2532		34615		37147		2254		3483		5737		48229		84%

								Total		4320		2657		6977		6465		36197		42662		4403		3483		7886		57525		100%		5%

						Other crops				0		17		17		15		3155		3170		6380		11744		18124		21311				2%

						Total				199896		48770		248666		222639		154326		376965		279510		310849		590359		1215990				100%
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						Orchard in Caspian Provinces/ Hec

				Cold Region		Major Groups		Orchards		Guilan		Mazanderan		Golestan		Total(Caspian)		Percent		percent

																		in group		in total

				fruit		Pome fruit		Apple		367		2296		33		2696		71%

								Pear		369		384		13		766		20%

								Quince		242		71		29		342		9%

						Total				978		2751		75		3804		100%		2%

						Hasteh Dar		Apricot, all varities		88		123		12		223		2%

								Cherry(all varities)		689		1254		106		2049		19%

								Peach,all varities		1249		2748		2032		6029		56%

								Prune, all varities		161		133		1926		2220		21%

								Others		0		0		211		211		2%

						Total				2187		4258		4287		10732		100%		5%

						Danehriz		vinyard,all varities		126		67		54		247		2%

								Strawberry		44		287		506		837		6%

								Mulberry,all varities		12457		788		770		14015		93%

						Total				12627		1142		1330		15099		100%		7%

						Dry fruit		Walnut		1646		3532		563		5741		36%

								Hazel nut		8805		957		2		9764		60%

								Others		6		0		25		31		0%

						Other cold fruit				611		12		1		624		4%

						Total				11068		4501		591		16160		100%		8%

				Sub Total												45795

				Subtropical		Citrus		Orange		6488		55103		1392		62983		67%

								Mandarine		447		25616		624		26687		28%

								Sower lemon		18		101		0		119		0%

								Grape fruit		2		76		0		78		0%

								Sweet lemon		129		1507		0		1636		2%

								Sower orange		554		1866		36		2456		3%

								Others		0		6		52		58		0%

						Total				7638		84275		2104		94017		100%		44%

						non-citrus		Fig		240		216		80		536		1%

								Pomegranate		228		915		126		1269		3%

								Kiwi		316		1723		19		2058		4%

								Persimmon		12		86		27		125		0%

								Tea		30371		4269		0		34640		75%

								Olive		3416		363		3695		7474		16%

								Others		30		24		0		54		0%

						Total				34613		7596		3947		46156		100%		22%

				sub Total												140173

				Others				none-fruit orchard		23188		2420		137		25745				12%

				Grand Total						92299		106943		12471		211713				100%
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				Fig 1 General land use and overall Gricultural

				land use of Caspian Sea

				Guilan		Mazanderan		Golestan		Total in Caspian		Percent,in Caspian

										area		area

		Total land area/Hec		1395200		2383300		2089300		5867800		100.0%

				23.8%		40.6%		35.6%		100.0%

		Forest/Hec		567524		965000		421373		1953897		33.3%

				29.0%		49.4%		21.6%		100.0%

		Agriculture: Crop		248666		376965		590359		1215990		20.7%

				20.4%		31.0%		48.5%		100.0%

		:Orchard		92299		106943		12471		211713		3.6%

				43.6%		50.5%		5.9%		100.0%

		Total		340965		483908		602830		1427703		24.3%

				23.9%		33.9%		42.2%		100.0%

		Others		486711		934392		1065097		2486200		42.4%

				19.6%		37.6%		43%		100.0%
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