APPENDIX III

AUXILIARY INFORMATION ABOUT THE TURKISH CASE STUDY AREA
Economic and Social Context of Turkey

Turkey is a parliamentary democracy of approximately 65 million people.  As of 1997, its population was growing at a rate of 1.5%.  There is extensive internal migration and rapid urbanization.  At present, 65% of the population lives in urban areas, and, while the rural population is shrinking at an annual rate of 0.7%, urban population is growing at 2.8% per year.  At the sub-national level, the country is governed by a mixed system employing both local elections and central government appointments.  Population centers (cities, towns, and villages) are governed by locally-elected assemblies or councils with administrations headed by locally-elected mayors.  Provinces and districts, while having locally-elected assemblies, are headed by senior civil servants appointed by the Ministry of the Interior.  National level policy guidance and instruction is important at all levels and centralized revenue collection makes revenue transfers from national to local levels important and enhances the power of the center.

Turkey has a strong mixed economy, larger than that of Russia.  The present one-year-old government is taking strong steps to privatize publicly-owned enterprises and introduce other economic reforms under an IMF-backed program (WSJ, 2000).  Economic growth averaged 6.1% per year in 1997-98, but shrank at a rate of 6.4% for 1999 as a result of the earthquake and the economic restructuring program.  Inflation, however, which has been chronically high for more than two decades, has declined sharply.  Turkey hopes to join the European Union by 2023, the 100th anniversary of its independence.  This is a powerful motive across all sectors for harmonizing Turkish policies, practices, and standards with those of the EU.  

In 1999, agricultural provided just 15% of GDP and provided 45% of national employment as a result.  Agricultural incomes are just one-fifth to one-quarter of those in other sectors.  Industry makes up 23% of the economy and services 62%.  

Estimation of Future Organic Loads in Gediz River Water

Based on the data in Table A3.1 and assuming that in a typical year since the end of the drought, the only surface flows are 75 m3/sec released from Demirkopru, 15 m3/sec released from Gol Marmara, 5 m3/sec as urban wastewater return flows, and a further 5 m3/sec from industrial return flows, then the estimated biological oxygen demand (BOD) concentration on a basin-wide basis can be estimated.  
Table A3.1.  Population, domestic and industrial BOD loads (kg/day), Gediz Basin, 1970-2010
	
	1970
	1980
	1990
	1997
	2010

	Population (1)

    Upper

    Middle

    Lower

    Total Basin
	477,449

386,617

242,264

1,106,330
	552,767

447,446

298,599

1,298,812
	646,467

538,095

421,184

1,605,746
	704,844

551,583

512,198

1,768,625
	819,945

727,322

696,840

2,244,107

	Domestic BOD (2)

    Upper

    Middle

    Lower

    Total Basin
	28,646

23,197

14,536

66,380
	33,166

26,846

17,916

77,929
	38,788

32,286

25,271

96,345
	42,290

33,095

30,731

106,118
	49,196

43,639

41,810

134,646

	Industrial BOD (3)
	8,000
	20,000
	50,000
	100,000
	300,000

	Total Estimated BOD
	75,000
	100,000
	150,000
	206,000
	435,000


Notes: 
1.  Population data based on State Statistical Office data

2.  Domestic BOD at 60 g/person/day

3.  Industrial BOD in 1997 is estimated to equal urban BOD generation.  Past and future  industrial BOD values are calculated on a basis on +10% industrial growth rate per annum.

Table A3.2 shows these estimates (which are not spatially distributed within different parts of the Basin). Irrigation water extractions at different regulators will show different concentrations because of the concentration of BOD generation in urban and industrial areas.
Table A3.2.  Estimated dry season potential BOD loads, Gediz Basin, 1970-2010

	
	1970
	1980
	1990
	1997
	2010

	Daily Surface Water Release  (m3/sec)
	80
	80
	100
	100   
	100

	Number of Days
	60
	60
	32
	60
	60

	BOD (kg/day)
	75,000
	100,000
	150,000
	206,000
	435,000

	Concentration per unit of water released (g/m3)
	10.8


	14.5
	32.6
	23.8
	50.3


The drought year of 1990 shows a marked increase in potential BOD concentration because irrigation water was only released for 32 days out of a possible 60 days in July and August.  In 1992 it would have been higher, on the order of  40-45 g/ m3 released, because irrigation water was only released for 27 days during July and August.  By 1997 the potential concentration has dropped despite urban and industrial growth because water is issued for the full 60 days.  However, if there are no releases from Demirkopru to dilute wastewater return flows, the situation in 2010 will be at least 20% higher than in the peak of the drought of 1992.

These data only refer to BOD.  With no reliable estimates of chemical oxygen demand (COD) releases from industry, it is not possible to generate similar estimates, but they will surely show the same growth trends.

In the Menemen portion of the delta, where there is extensive cultivation of soft fruits and vegetables, most farmers rely on groundwater pumping, because the surface water is considered too polluted to use on edible crops.  Even the cotton farmers complain of “water that burns”.  In the tail-end areas downstream of a large tannery complex, water quality is appalling and directly affects the nature reserve.
Although winter floods, and particularly the near record flood of February 1999, flush out some of the waste that accumulates in periods of low flows, the lack of any regulated minimum flow in the river for non-agricultural purposes means that water quality returns to sub
