water recycling regulations and guidelines:

CURRENT STATUS

D. Hidalgo*, M. Gómez, R. Irusta

CARTIF-Environmental Division. Parque Tecnológico de Boecillo, 205. 47151, Boecillo (Valladolid). SPAIN. Tel. +34 983546504. Fax: +34 983546521.

E.mail: dolhid@cartif.es

Abstract

In the absence of international guidelines, there are inconsistencies between countries in the guidelines that have been adopted. Even when the approaches are broadly similar, there is wide variation in the details. There is also inconsistency within individual nations as evidenced by the variations in the guidelines adopted by the different state jurisdictions in federations such as the USA and Australia. The absence of a unified scientific position increases community concerns about risk and can lead to unnecessarily conservative responses to proposed water recycling projects. Development of a common international framework will improve public confidence in water recycling, improve risk management and lower costs.

In this document different approaches for water recycling regulations and guidelines are analysed. All of them try to provide effective measures to protect against risk to public health and the environment but the success after application differs from one case to another.
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Introduction

There are many countries in the world and many different approaches have been developed for water recycling regulations and guidelines to provide effective measures to protect against risk to public health and the environment. The developed countries have tended to adopt an approach which leads to conservative high technology/ high cost/low risk guidelines or regulations of which California’s water recycling regulations are the best known examples. Some countries have endeavoured to follow this regulatory approach to guidelines, but have not always achieved low risk in practice because of insufficient money, experience or regulatory controls. Limits of affordability have led some developing countries to follow the low technology/low cost/controlled risk path of the attributable risk approach that is embodied in the World Health Organisation (WHO) Guidelines. The WHO approach aims to provide guidance that can be adapted to national conditions and constraints, and allows the introduction of threshold criteria devised from balancing risk and affordability.

In general, the adoption of standards for wastewater reclamation and reuse follows the problems encountered in each country. As a result, for example across Europe, the legal status of wastewater reuse is not uniform. 

Recommendations of the Water Framework Directive

The legal and administrative principles and obligations of the new sustainable European Community water policy constitute the framework within which the specific water policies of Member States will be developed, including wastewater reuse regulations. The Water Framework Directive (2000/60/EC of 23 October 2000) combines protection of ecological status with long-term water use and sustainable development. It is a new instrument for spatial planning and integration of policies, a legal framework of common approach, principles, environmental and sustainability objectives. The obligations that this Directive involves are the protection of high ecological status and good surface water and groundwater status. The objectives are focused on respecting protected nature and drinking water areas, banning direct discharges to groundwater and pricing of water use (Meulengracht, 2001). 

The Water Framework Directive sets common objectives for water policies and establishes a coherent, legal and administrative framework, which may facilitate implementation of these objectives through co-ordinated measures within an overall planning process. The policy moves from protection of particular waters (fish waters, raw water for drinking water,…) to protection and use based on an overall appreciation of the hydrology and ecology of the entire natural cycle of each river basin. The Water Framework Directive sets out a detailed framework for the improved protection and management of water, from source to sea, and requires all inland and coastal waters to reach "good status" by 2015. It will do this by the introduction of a system of management of the water environment based on river basin districts and the introduction of a programme of measures to improve water quality. It encompasses the full implementation of a number of other Directives including the Urban Wastewater Directive, that stated that wastewater should be reuse wherever appropriate (although there is no clear definition of what is “appropriate”). 

The Directive includes references to the need of development and implementation of strategies for the reuse and/or disposal of sewage sludge from waste water treatment and also efficiency and reuse measures, inter alia, promotion of water-efficient technologies in industry and water-saving irrigation techniques.

The Directive makes a special mention referring cost of water and charges for water use. Securing adequate supplies of a resource for which demand is continuously increasing is one of the drivers behind what is arguably one of the Directive´s most important innovations: the introduction of an economic analysis of water use within river basins and an obligation to charge for recovery of costs for water services. Water must be priced and users must take adequate contributions to the costs of using water, divided at least into industrial, agricultural and household users. 

Under the new Water Framework Directive, water cannot be abstracted, transferred or diverted in large quantities without a throughout examination of the possible environmental impacts. This is likely to reduce transfer of water and give incentives towards a mix of other instruments, including demand management, charging, recycling and re-use of water, development of less water consuming technologies and agricultural practices, land use policies, etc. 

The Water Framework Directive should be seen as an incentive for finding common solutions, which build on a genuinely better balanced between exploitation of available resources and protection and improvement of the natural resources and natural ecology.

Reuse regulations in Mediterranean Countries

In general, the adoption of standards for wastewater reclamation and reuse follows the problems encountered in each country. As a result, for example across Europe, the legal status of wastewater reuse is not uniform. Many European countries and most northern European countries (e.g. The United Kingdom, Belgium, The Netherlands) do not have any specific legislation on the matter. Regarding European Mediterranean countries, France has national recommendations, Italy a national law and Spain various regional regulations. Portugal and Greece are considering developing national guidelines.

In line with its administrative tradition, France has enacted a comprehensive national code of practice under the form of recommendation from the Conseil Supérieur d´Hygiène Publique de France (CSHPF). The 1991 “Sanitary Recommendations on the Use, after Treatment, of Municipal Wastewaters for the Irrigation of Crops and Green Spaces” use the WHO guidelines as a basis, but complement them with strict rules of application. 

All the points covered are accompanied  by very precise list of requirements, such as the performance of hydrogeological studies, the characterization of the waters to be reuse, the respect of distances from inhabited areas, the delivery of administrative authorizations, strict monitoring, etc. In fact, the authorizations for wastewater reuse are attributed on a case by case basis after review of a very detailed dossier. There are nor explicit strict standards for minerals or trace organics, but the experts providing their advise before delivery of the permits follow recommendations and usual practices and can in every case refuse the authorization.

January 3, 1992 France´s water law required each city to define the zones to be served by public municipal sewerage, storage, treatment and disposal of reuse of wastewater. This was the first time wastewater reuse appeared in a French regulation. A June 3, 1994 decree provided the basis for water reuse rules in France. First, it clearly stated the treated effluents can be used for agricultural purposes, but only if water projects are operated without any risk for the environment and public health. Second, wastewater treatment requirements, irrigation modalities and monitoring programs must be defined after an order of the Ministries of Health, Environment and Agriculture  (Faby et al, 1999). 

In Italy, a national water legislation exists (law 319 of May 10, 1976) complemented for wastewater reuse in agriculture by the “Criteria, Methodologies and General technical Standards” of February 4, 1977 (Ministero dei Lavori Pubblici, 1977). The standars aim at protecting the soil used for agriculture and the crops. It gives limits of certain minerals such as Na, Mg and Ca, by ways of ratios and tables of values. For the irrigation of crops that can be eaten raw (unrestricted irrigation), municipal wastewater effluents must go through secondary treatment and disinfection, in order for the level of total coliforms not to exceed 2 per 100 ml. In the case of crops that do not come in contact with the water (restricted irrigation) and in all the other cases, only primary treatment is required. However, “chemicals that may leave undesirable residues” in the crops must be absent.

The law n.152 issued on 11 May 1999 by Minister of Environment has totally revised the regulations concerning wastewater treatment and disposal and the law n. 319/76 (called the “Merli law”) has been repealed. At the moment reuse of municipal wastewater for irrigation is regulated of a resolution of the National Interministry Committee for the Protection of Waters from Pollution, CITAL, 1977, (but nowadays the regulatory framework is been fully changed). Wastewater reuse is considered only in the form of discharge on soil for agricultural purposes and is allowed only if wastewater addition can increase crop production. Specific restrictions are imposed on wastewater quality. The presence of total coliforms in wastewater for irrigation is accepted at very low levels depending on the use of agricultural products. No limits are set for the concentration of toxic, poisonous or bioaccumable substances, but a specific evaluation is required of the annual volume of wastewater that can be applied depending on soil and crop type. It is required that environmental impact of the reuse system is assessed. In particular, the qualitative characteristics of wastewater and water bodies as well as the physical–chemical characteristics of soil must be monitored.

The current law require also that the areas irrigated with wastewater be marked with signs warning for health hazards, that access to the irrigated area be restricted and that the irrigated area be surrounded by a buffer strip of at least 80 m with no buildings or roads, regardless of the quality of the wastewater and the irrigation methods (Barbagallo et al., 2001).

In Italy, the regions benefit from a certain autonomy in the regulatory area and the three regions where wastewater reuse is most practiced (Puglie, Emilia Romagna and Sicilia) have enacted comprehensive standards, without necessarily following the line set by the national legislation. Puglie takes  a single value of 10 total coliforms per 100 ml; Emilia Romagna takes a value of 12 total coliforms per 100 ml for unrestricted irrigation and 250 per 100 ml for restricted irrigation; Sicilia takes a radically, and probably more realistic, stance. It forbids the irrigation of fodder crops and of food crops that come in direct contact with treated wastewater. For the other cases (restricted irrigation) the applicable standard  is 3.000 total coliforms per 100 ml and 1.000 faecal coliforms per 100 ml, simultaneously. It also requires the absence of salmonella and less than 1 helminth egg per litre.

Microbial criteria for irrigation with recycled municipal wastewater in Italy are given in Table 1. Moreover, the law prescribes that in the presence of unconfined aquifers in direct contact with surface waters, adequate preventive measures must be used to avoid any deterioration of their quality. A new law relative to municipal wastewater is being prepared that gives better attention to the management of water resources and in particular to the reuse of treated wastewater.

Table 1. Microbiological standards for irrigation with reclaimed municipal wastewater in Italy; comparison of regional guidelines with national and WHO standards (Angelakis et al., 2003).

	Organisation or

Region
	TC

(MPN/100 ml)a
	FC

(MPN/100 ml)
	Faecal Streptococci

(MPN/100 ml)
	Nematode Eggs

(no/l)

	WHO
	not set
	1.000b
	not set
	1

	Italy
	2b-20c
	not set
	not set
	not set

	Sicily
	3.000b
	1.000b
	not set
	1

	Emilia Romagna
	2b- 20c
	not set
	not set
	not set

	Puglia
	2b- 10c
	not set
	not set
	not set


a mean value of 7 consecutive sampling days.

b unrestricted irrigation.

c restricted irrigation.
Spain, a country composed of autonomous regions, also has a national legislation and a number of regional regulations in the Autonomous Provinces. The repealed national water law (Ley de Aguas, 29/1985) merely foresaw that the government would “establish the basic conditions for the direct use of wastewaters” according to the treatment processes, water quality and foreseen uses.

A Royal Decree to extend this existing law was published in 2001 (Real Decreto Legislativo 1/2001). The Decree foresees a standard of 1 nematode egg per litre for all types of irrigation and 10 faecal coliforms per 100 ml for unrestricted irrigation. For restricted irrigation the faecal coliform standards  becomes 200 per 100 ml and in the case of irrigations of cereals, industrial crops, fodder crops and pastures, it becomes 500 faecal coliforms per 100 ml. Limits on chlorine are also foreseen. Specific standards for heavy metals  must be respected for the reuse of industrial wastewaters.

A more detailed recommendation appeared in 2003, taking into consideration 14 different uses for reclaimed water (Table 2).

Table 2. Recommendations for wastewater reuse in Spanish decree draft, 2003 (Catalinas and Barro, 2003)

	Usage
	Microbiological quality
	Chemical-Physical quality

	
	Nemat. Eggs

(nº/L)
	E. coli

(ufc/100 mL)
	SS

(mg/L)
	Turbidity

(NTU)

	1
	Domestic uses
Irrigation of private gardens

Sanitary systems discharge; Heating systems

Domestic air refrigeration

Washing of vehicles
	< 1
	0
	< 10
	< 2

	2
	Urban uses and services

Irrigation of green areas for public access (sport fields, golf courses, public parks)

Streets washing

Fire prevention systems

Fountains
	< 1
	< 200
	< 20
	< 5

	3(1)
	Greenhouse crops
	< 1
	< 200
	< 20
	< 5

	4
	Edible crops irrigation

Irrigation of fruit trees by aspersion
	< 1
	< 200
	< 20
	< 5

	5(2)
	Irrigation of fodder for consumption by animals devoted to meat and milk production
	< 1
	< 1.000
	< 35
	not set

	6
	Irrigation of crops for canning industry and non raw edible products

Irrigation of fruit trees except by aspersion
	< 1
	< 1.000
	< 35
	not set

	7
	Irrigation of industrial crops, forages, cereals and oily seeds
	< 1
	< 10.000
	< 35
	not set

	8
	Irrigation of forests and other green areas non accessible to the public 
	< 1
	not set
	< 35
	not set

	9(1)
	Industrial refrigeration, except food industry
	not set
	< 10.000
	< 35
	not set

	10
	Pools, masses of water and circulating flows of recreational use in which it is allowed the contact of the public with the water (except bath) 
	< 1
	< 200
	< 35
	not set

	11
	Pools, masses of water and circulating flows, of recreational use in which it is not allowed the contact of the public with the water
	not set
	not set
	< 35
	not set

	12
	Aquaculture
	< 1
	< 1.000
	< 35
	not set

	13(3)
	Recharge of water-bearing by percolation located through the land 
	< 1
	< 1.000
	< 35
	not set

	14(4)
	Recharge of water-bearing by direct injection 
	< 1
	0
	< 10
	< 2


Also a few regional legislations and standards do exist (in Andalusia, Baleares, Catalonia and Canarias). In the Balearic Islands, wastewater reuse is regulated by a 1992 decree with legal value. The approach taken is strictly that of the WHO. Two other pieces of Balearic legislation favour the reuse of wastewater. One prescribes the irrigation of golf courses with water other than for domestic consumption or agricultural irrigation and the other recognized agricultural irrigation with reused water as being of public utility (Salgot and Pascual, 1996).

Catalonia has guidelines with a de facto legal value containing limit values for boron, cadmium, molybdenum and selenium, all relevant for the health of irrigated crops (Salgot et al., 1994). The microbiological standards are those of the WHO.

Table 3. Quality guidelines for the various applications of wastewater reuse in Andalusia (Castillo et al., 1994).

	Type of Standard
	Application
	Faecal Coliforms per 100 ml
	Nematode Eggs per litre

	1
	Irrigation of sports fields and parks with public access
	<200
	<1

	2
	Vegetables to be consumed raw
	<1.000
	<1

	3
	Production of biomass intended for human consumption and refrigeration in open circuits
	<1.000
	None

	4
	Recreational lakes
	<2.000
	<1

	5
	Refrigeration in semi-closed circuits
	<10.000
	None

	6
	Industrial crops, cereals, dry fodder seeds, forest and conserved or cooked vegetables
	None
	<1

	7
	Irrigation of greens areas with no public access, production of biomass not intended for human consumption and recreational lakes with access prohibited
	None
	None


Andalusia also has recommendations dating from 1994, largely following the French approach with a case by case authorization. However, these guidelines specifically exclude the reuse of wastewater for potable water, street cleaning, municipal heating and cooling and the cleaning of urban premises, as well as for the washing and transport of materials. Groundwater recharge is also restricted. Overall, the permitted types of reuse fall into seven categories. Table 3 summarizes these guidelines (Castillo et al., 1994).

The reuse of treated wastewater is already a reality in several Spanish regions for four main applications: golf course irrigation, agricultural irrigation, groundwater recharge (in particular to stop saltwater intrusion in coastal aquifers) and river flow augmentation. 

It will review now the status of regulation and guidelines concerning wastewater recycling and reuse in other two Mediterranean countries, Tunisia and Turkey.

Wastewater reuse in agriculture is regulated by the 1975 Water Code (law No. 75-16 of 31 March 1975), by the 1989 Decree No. 89-1047 (28 July 1989), by the Tunisian standard for the use of treated wastewater in agriculture (NT 106- 003 of 18 May 1989), by the list of crops than can be irrigated with treated wastewater (Decision of the Minister of Agriculture of 21 June 1994) and by the list of requirements for agricultural wastewater reuse projects (Decision of 28 September 1995). They prohibit the irrigation of vegetables that might be consumed raw. Therefore, most of the recycled wastewater is used to irrigate vineyards, citrus and other trees (olives, peaches, pears, apples, pomegranates, etc.), fodder crops (alfalfa, sorghum, etc), industrial crops (cotton, tobacco, sugarbeet, etc), cereals and golf courses (Tunis, Hammamet, Sousse and Monastir). Some hotel gardens in Jerba and Zarzis are also irrigated with recycled wastewater.

The 1989 decree stipulates that the use of recycled wastewater must be authorized by the Minister of Agriculture, in agreement with the Minister of Environment and Land Use Planning and the Minister of Public Health. It sets out the precautions required to protect the health of farmers and consumers, and the environment. According to Bahri (2000), monitoring the quality of treated water for a set of physical-chemical parameters once a month, for trace elements once every 6 months, and for helminth eggs every 2 weeks was originally envisaged. However, due to organisational and capacity constraints in the Ministry of Public Health, such monitoring is not systematic. In areas where sprinklers are used, buffer areas must be created. Direct grazing is prohibited on fields irrigated with wastewater.

Technical regulations and constraints for the use of wastewater effluents for agricultural purposes, with reference to Water Pollution Control Regulations are used in Turkey. In addition to the regulations there are other criteria included, regarding the classification of the waters to be used for irrigation, maximum allowable heavy metal and toxic elements concentrations as well as the mass limits for application of these pollutants in terms of unit agricultural areas.

Because of the absence of comprehensive international guidelines and of a scientific consensus, Bahri and Brissaud (2003) have proposed common guidelines on water reuse in all Mediterranean countries. These are based on the consideration that: (a) an agricultural Mediterranean market is developing with large amounts of agricultural products (vegetables, fruits, etc) imported and exported among Europe and other Mediterranean countries; (b) tourism is an essential part of the economic activity of the region; its development might be jeopardized in the long term by disease outbreaks linked to wastewater mismanagement; (c) there is a growing concern of consumers about the food quality and health hazards; (d) unfair competition among farmers should be avoided.

Mediterranean guidelines are minimum requirements which should constitute the basis of water reuse regulations in every country of the region. Wealthy countries might wish higher protection. Due to late development of wastewater treatment in several countries, all of them cannot be expected to comply with the guidelines within the same delay. However, every country could commit itself to reach the guidelines within a delay depending on its current equipment and financial capacities.

Only four categories of reclaimed water uses are considered, apart from groundwater recharge, in order to facilitate the implementation of the guidelines and take cost-effective water reuse into account (Table 4). A reclaimed water supply network must serve as many reuse applications as possible in the same area.

Water quality criteria are proposed for non potable water reuse categories I to IV. Groundwater recharge guidelines depend on whether the aquifer water is potable or not, the intended use of non potable recharged aquifer, the technique of recharge and the hydrogeological context. Wastewater treatments expected to meet the criteria were defined for each water category.

Table 4. Recommended guidelines for water reuse in the Mediterranean region (Bahri and Brissaud, 2003).

	
	Quality criteria

	Water category
	Intestinal nematodea

(No. eggs per liter)
	FC or

E. colib
(cfu/100 ml)
	SSc

(mg/L)
	Wastewater

treatment expected

to meet the criteria

	Category I

	a) Residential reuse: private garden watering, toilet flushing, vehicle washing.

b) Urban reuse: irrigation of areas with free admittance (greenbelts, parks, golf courses, sport fields), street cleaning, fire-fighting, fountains and other recreational places.

c) Landscape and recreational impoundments: ponds, water bodies and streams for recreational purposes, where incidental contact is allowed (except for bathing purposes).
	0 – 0,1h
	0 – 200d
	0 - 10
	Secondary treatment + filtration + disinfection

	Category II

	a) Irrigation of vegetables (surface or sprinkler irrigated), green fodder and pasture for direct grazing, sprinkler-irrigated fruit trees 

b) Landscape impoundments: ponds, water bodies and ornamental streams, where public contact with water is not allowed. 

c) Industrial reuse (except for food industry).
	0 – 0,1h
	0 – 1.000d
	0 - 20

0 - 150f
	Secondary treatment or equivalentg +

filtration + disinfection

or Secondary

treatment or

equivalentg + either storage or well-designed series of maturation ponds or infiltration percolation

	Category III

	Irrigation of cereals and oleaginous seeds, fibre,

& seed crops, dry fodder, green fodder without

direct grazing, crops for canning industry, industrial crops, fruit trees (except sprinkler-irrigated), plant nurseries, ornamental nurseries, wooden areas, green areas with no access to the public.
	0 – 0,1h
	None required
	0 - 350

0 - 150f
	Secondary treatment or

equivalentg + a few days storage or Oxidation pond systems

	Category IV

	a) Irrigation of vegetables (except tuber, roots, etc.) with surface and subsurface trickle systems (except micro-sprinklers) using practices (such as plastic mulching, support, etc.) guaranteeing absence of contact between reclaimed water and edible part of vegetables.

b) Irrigation of crops in category III with trickle irrigation systems (such as drip, bubbler, microsprinkler and subsurface).

c) Irrigation with surface trickle irrigation systems of greenbelts and green areas with no access to the public.

d) Irrigation of parks, golf courses, sport fields with sub-surface irrigation systems.
	None required
	None required
	Pretreatment as required by the irrigation technology, but not less than primary sedimentation


(a) Ascaris and Trichuris species and hookworms; the guideline limit is also intended to protect against risks from parasitic protozoa.

(b) FC or E. coli (CFU/100 ml): faecal coliforms or Escherichia coli (cfu: colony forming unit/100 ml).

(c) SS: Suspended solids.

(d) Values must be conformed at the 80% of the samples per month, minimum number of samples 5.

(e) In the case of fruit trees, irrigation should stop two weeks before fruit is picked and no fruit should be picked off the ground. Sprinkler irrigation should not be used.

(f) Stabilization ponds.

(g) Such as advanced primary treatment (APT).

(h) As very few investigations, if any, have been carried out on how to reach < 0,1 nematode egg /l, this criterion is considered a medium term objective and is provisionally replaced by <1 nematode egg l.
Indirect European incentives for water recycling

Richa and Durham (2004) have recently elaborated a review about Indirect European Incentives for Water Recycling.  

Europe has focused on environmental improvement and indirect incentives through fiscal policy (effluent charges and water abstraction taxes). These policies aim to discourage the discharge of effluent, reduce over abstraction of groundwater and encourage sustainable innovative alternative solutions.

The groundwater abstraction taxes are complementary to the abstraction licenses. They are still not commonly used in EU members states. It is also noteworthy that the rates of water abstraction taxes in the countries that have implemented such a tax are quite different (Table 5).

Abstraction charges, other than administrative fees, have been used for several decades in France and Spain for the financing of river basin management. Abstraction taxes with a fiscal function have been in operation at regional level in Germany and Denmark (1993) and the Netherlands (1995). The two recent tax schemes differ considerably in scope and effective tax rate.

The Danish tax is quite high, applies to households and some service businesses only. Green taxes have slashed groundwater abstraction rates with a 40% decline during the last 10 years as reported by the EPA. Groundwater supplies more than 99% of drinking water and water consumption has reduced year on year due to the price of water that has increased 150% since 1993. Both taxes exclude agriculture. These taxes do not rely on any valuation of the environmental pressures from water abstraction, but may be seen to have significant incentive effects.

The Dutch tax is relatively low and does not exempt industry. Groundwater is the source of 70 per cent of the total water supply in the Netherlands. Tax rates are:

• The standard rate 0,15 €/m3 (applied to the water companies)

• For industry and agriculture 0,08 €/m3
• For abstraction of groundwater that has been infiltrated 0,025 €/m3
One of the goals of Dutch water policy is to contribute to the reduction of the use of groundwater relative to the use of surface water in water supply. Since groundwater is cheaper to extract than surface water, the tax serves to narrow the price differential. However, the price differential is on average 0,45 € so only in exceptional cases will the standard rate of the tax succeed in making groundwater abstraction less profitable.

Wastewater taxes are defined as compulsory payments independent of any service received. They apply to direct dischargers.

A waste water tax scheme was introduced in France and in the Netherlands around 1970, while Germany followed suit with a scheme that took effect in 1981. Denmark recently introduced a waste water tax which took effect in 1997. In other Member States waste water taxes are applied at the regional level, such as in Flanders (Belgium) and in Italy and Spain (Table 5).

Table 5. EU countries groundwater abstraction/wastewater taxes and the use of their revenues  (Richa and Durham, 2004).

.

	Country
	Type of taxes
	Nature
	Use of revenue

	Belgium
	Industrial  wastewater charge.
	Industry pay per m3 of effluents discharged, at a rate that varies with the pollution content (Brussels, Wallonia, Flanders), Ground water abstraction fees have increased to reduce groundwater abstraction due to shortage.
	Used in all three regions to finance the construction and the improvement of wastewater treatment plants.

	Denmark
	
	40% reduction in groundwater

abstraction due to price increases.
	

	France
	Pollution levy (municipality, industry).
	On measured or estimated of

substances discharged. River basin

agency regulators have been funding

up to 50% of the capital cost of

environmental beneficial projects.
	Revenue is redistributed

to industries, regional

authorities and farmers

	Germany
	
	75% tax charge reduction for best available technique (BAT) projects.
	

	Italy
	Tax on polluted

discharges into

the environment

(polluting firms).
	On quantity of pollutants.
	Partially finance to

compensation of

damages.

	Netherlands
	Higher tax on scarce ground water.
	Groundwater tax to reduce abstraction. Tax subsidy if abstraction = recharge.
	

	Spain
	Water pollution fee on discharges into rivers (municipality, industry).
	No tax on reclaimed water.
	

	UK
	Corporation tax.
	UK Enhanced capital allowance tax being introduced as part of the Green Technology initiative to provide tax reductions on approved technological solutions.
	


Most water prices are either subsidised or do not include the true cost of water such as the environmental, social and economic impact of the process. There are the direct costs of headworks, storage, treatment, distribution etc., but there are also the externalities such as the impacts on public health, water resource, CO2, phosphates, nitrates, soil salinisation, environmental biodiversity, flood mitigation etc.

Theoretically, the main reason behind the implementation of taxes and charges for groundwater abstraction and wastewater effluent discharge is based on the existence of environmental externalities. This aspect connects with the Wastewater Framework Directive recommendation in reference to the charge for water use. These taxes and charges must be intended to absorb the externality cost. Levying a tax or a charge on the cause of the environmental damage gives an incentive to the taxpayer to reduce their liability to the tax/charge by reducing the cause of the environmental externalities. This gives the polluter an incentive to switch to other, less polluting alternatives, so water recycling alternative could be considered. 

Conclusions

One of the most important aspects that contribute to development and implementation of water recycling and reuse projects is legislation. In Europe and the Mediterranean region there is not a specific legislation in this subject, so some countries or regions are implementing different guidelines. 

The absence of a unified scientific position increases community concerns about risk and can lead to unnecessarily conservative responses to proposed water recycling projects. For example, excessive concern about infection from parasites can lead to prohibitively expensive treatment requirements, or costly operating limitations that preclude the use of normal agricultural methods.

The approval of an unique wastewater reuse legislation would increase the utilization of this alternative water resource. This is still a pending issue that shall be solved.
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