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BREF Best Available Techniques Reference Document 

EMS Environmental Management System 

MoEUCC Republic of Türkiye Ministry of Environment, Urbanization and Climate 

Change 

NOM Natural Organic Matter 

EMAS Eco Management and Audit Program Directive 

EPA United States Environmental Protection Agency 

IPPC Industrial Pollution Prevention and Control 

ISO International Organization for Standardization 

BAT Best Available Techniques 

NACE Statistical Classification of Economic Activities 

DGWM General Directorate of Water Management 

RO Reverse Osmosis 

MoAF Ministry of Agriculture and Forestry of the Republic of Türkiye 

TurkStat Turkish Statistical Institute 

NF Nanofiltration 

MF Microfiltration 

UF Ultrafiltration 

GW Groundwater 

SW Surface Water 

 

 
 
 
 

 
 

 
 
 
  

 
 
 
4 



Water Efficiency Guidance 
Document 

Water Efficiency Guidance Document 

 
 

 

1Introduction 

 

 
Türkiye is located in the Mediterranean basin, where the effects of global climate change are felt 
intensely, and is considered among the regions that will be most affected by the negative 
effects of climate change. Projections on how our water resources in our basins will be 
affected in the future due to climate change  show that our water resources may decrease by 
up to 25 percent in the next hundred years. 

For 2022, the annual amount of usable water per capita in our country is 1,313 m³, and it is expected 
that the annual amount of usable water per capita will fall below 1,000 cubic meters after 2030 due 
to human pressures and the effects of climate change. It is obvious that if the necessary measures 
are not taken, Türkiye will become a country suffering from water scarcity in the very near future 
and will bring many negative social and economic consequences. As can be understood from the 
results of future projections, the risk of drought and water scarcity awaiting our country necessitates 
the efficient and sustainable use of our existing water resources. 

The concept of water efficiency  can be defined as "the use of the least amount of water in the 
production of a product or service". Water efficiency approach; It is based on the rational, 
sharing, equitable, efficient and effective use of water in all sectors, especially drinking 
water, agriculture, industry and household uses, taking into account the needs of not only 
people but also ecosystem sensitivity and all living things by protecting it in terms of quantity 
and quality. 

With the increasing demand for water resources, the change in precipitation and 
temperature regimes as a result of climate change, the increase in population, urbanization 
and pollution, it is becoming more and more important to share the usable water resources 
among the users in a fair and balanced way. For this reason, it has become a necessity to 
create a roadmap based on efficiency and optimization in order to protect and use limited 
water resources with sustainable management practices. 

In the sustainable development vision determined by the United Nations, Goal 7 from the 
Millennium Development Goals: Ensuring Environmental Sustainability and Goal  9 from the  
Sustainable Development Goals: Industry, Innovation and Infrastructure and Goal 12: Responsible 

Production and Consumption goals Issues such as efficient, fair and sustainable use of resources, 
especially water, environmentally friendly production and consumption that is the concern of 
future generations are included. 

In the European Green Deal Action Plan prepared by our country within the scope of the 
European Green Deal, where member countries agree on goals such as implementing a clean, 
circular economy model with the goal of carbon neutrality,  expanding the efficient use of 
resources and reducing environmental impacts, actions emphasizing water and resource 
efficiency in various fields, especially in industry, production and consumption have been 
determined. 
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The "Industrial Emissions Directive (IED)", which is one of the most important components of 
the European Union environmental legislation in terms of industry, includes the measures to 
be taken to control, prevent or reduce the discharges/emissions from industrial activities 
to the receiving environment, including air, water and soil, with an integrated approach. 
In the Directive, Best Available Techniques (BAT/ MET) are presented in order to 
systematize the applicability of cleaner production processes and to eliminate the 
difficulties experienced in practice. Considering the costs and benefits, METs are the most 
effective implementation techniques for a high level of environmental protection. In 
accordance with the Directive, Reference Documents (BAT-BREF) have been prepared for each 
sector, in which the METs are explained in detail. In BREF documents, METs are presented in 
a general framework such as good management practices, general precautionary techniques, 
chemical use and management, techniques for various production processes, wastewater 
management, emission management and waste management. 

The Ministry of Agriculture and Forestry, General Directorate of Water Management carries out 
studies aimed at disseminating efficient practices in urban, agricultural, industrial and individual 
water use and increasing social awareness. "Water Efficiency Strategy Document and Action 
Plan within the Framework of Adaptation to the Changing Climate (2023-2033)" entered into 
force with the Presidential Circular No. 2023/9 Water efficiency action plans addressing all sectors 

and stakeholders have been prepared. In the Industrial Water Efficiency Action Plan, a total of 
12 actions have been determined for the period 2023-2033 and responsible and relevant 
institutions have been appointed for these actions. Within the scope of the said Action 
Plan; Carrying out studies to determine specific water usage ranges and quality requirements 
on the basis of sub-sectors in the industry, organizing technical training programs and 
workshops on a sectoral basis, and preparing water efficiency guidance documents are 
defined as the responsibility of the General Directorate of Water Management. 

 
On the other hand, with the "Industrial Water Use Efficiency Project According to NACE Codes" 
carried out by the Ministry of Agriculture and Forestry, General Directorate of Water 
Management, the best sectoral techniques specific to our country have been determined 

within the scope of studies to improve water efficiency in the industry. As a result of the 
study, sectoral guidance documents and action plans classified with NACE codes, which include 
the measures recommended to improve water use efficiency in sectors with high water 
consumption operating in our country, have been prepared. 

 
As in the world, the sectors with the highest share in water consumption in our country are 
food, textile, chemistry and basic metal sectors. Within the scope of the studies, field visits 
were carried out in enterprises representing 152 sub-sectors in 35 main sectors, especially 
food, textile, chemistry, basic metal industry, which will represent production areas of 
different capacities and diversity within the scope of NACE Codes, which operate in our country 
and have high water consumption, and provide data on water supply, sectoral water use, 
wastewater generation and recycling. and the best available techniques (MET) and sectoral 
reference documents (BREF) published by the European Union, water efficiency, cleaner 
production, water footprint, etc. 
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Distribution of water use in industry on a sectoral basis in our country 
 

 
As a result of the studies, specific water consumption and potential savings rates for the 
processes of the enterprises were determined for 152 different 4-digit NACE codes with high 
water consumption,  and water efficiency guidance documents were prepared by taking into 
account the EU best available techniques (MET) and other cleaner production techniques. 
The guidelines include 500 techniques for water efficiency (MET); 
It has been examined under 4 main groups: (i) Good Management Practices, (ii) General Water 
Efficiency BATs, (iii) Measures Related to Auxiliary Processes and (iv) Sector-Specific Measures. 

Within the scope of the project, environmental benefits, operational data, technical 
specifications-requirements and applicability criteria were taken into account during the 
determination of METs for each sector. In the determination of METs, BREF documents were 
not limited to the METs, but also different data sources such as current literature data, real 
case studies, innovative practices, and reports of sector representatives on a global scale 
were examined in detail and sectoral MET lists were created. In order to evaluate the 
suitability of the MET lists created for the local industrial infrastructure  and capacity of our 
country, the MET lists prepared specifically for each NACE code were prioritized by the enterprises 
by scoring them on the criteria of water saving, economic saving, environmental benefit, 
applicability, cross-media impact, and  the final MET lists were determined using the scoring 
results. Sectoral water efficiency guidelines have been created on the basis of the NACE code 
based on the water and wastewater data of the facilities visited within the scope of the 
project and the final MET lists highlighted by the sectoral stakeholders and determined by 
taking into account the local dynamics specific to our country. 
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 2 Scope of the Study 

The guidance documents prepared within the scope of water efficiency measures in the industry 
include the following main sectors: 

• Crop and animal production, hunting and related service activities (including sub-production areas 
represented by 6 four-digit NACE Codes) 

• Fisheries and aquaculture (including 1 sub-production area represented by a four-digit NACE Code ) 

• Extraction of coal and lignite (including 2 sub-production areas represented by a four-digit NACE 
Code) 

• Service activities in support of mining (including 1 sub-production area represented by a four-digit NACE 
Code ) 

• Metal ore mining (including 2 sub-production areas represented by a four-digit NACE Code) 

• Other mining and quarrying (including 2 sub-production areas represented by a four-digit NACE 
Code) 

• Manufacture of food products (including 22 sub-production areas represented by a four-digit NACE 

Code) 

• Manufacture of beverages (including 4 sub-production areas represented by a four-digit NACE Code) 

• Manufacture of tobacco products (including 1 sub-production area represented by a four-digit NACE 

Code) 

• Manufacture of textiles (including 9 sub-production areas represented by a four-digit NACE Code) 

• Manufacture of apparel (including 1 sub-production area represented by a four-digit NACE Code) 

• Manufacture of leather and related products (including 3 sub-production areas represented by a four-
digit NACE Code ) 

• Manufacture of wood, wood products and cork products (except furniture); manufacture of articles 
made by knitting from reeds, straw and similar materials (including 5 sub-production areas 
represented by a four-digit NACE Code) 

• Manufacture of paper and paper products (including 3 sub-production areas represented by a four-
digit NACE Code) 

• Manufacture of coke and refined petroleum products (including 1 sub-production area represented by 
a four-digit NACE Code) 

• Manufacture of chemicals and chemical products (including 13 sub-production areas represented by 
a four-digit NACE Code) 

• Manufacture of basic pharmaceutical products and pharmaceutical materials (including 1 sub-
production area represented by a four-digit NACE Code) 

• Manufacture of rubber and plastic products (including 6 sub-production areas represented by a four-
digit NACE Code ) 

• Manufacture of other non-metallic mineral products (including 12 sub-production areas 
represented by a four-digit NACE Code) 

• Base metal industry (including 11 sub-production areas represented by a four-digit NACE Code) 

• Manufacture of fabricated metal products (excluding machinery and equipment) (including 12 sub-
production areas represented by a four-digit NACE Code) 

• Manufacture of computers, electronic and optical products (including sub-production area represented 
by 2 four-digit NACE Codes ) 

• Manufacture of electrical equipment (including 7 sub-production areas represented by a four-digit NACE 

Code) 

• Manufacture of machinery and equipment, n.e.c. (including 8 sub-production areas represented by a 
four-digit NACE Code ) 

• Manufacture of motor vehicles, trailers and semi-trailers (including 3 sub-production areas represented 
by a four-digit NACE Code) 
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• Manufacture of other means of transport (including 2 sub-production areas represented by a four-
digit NACE Code) 

• Other productions (including 2 sub-production areas represented by a four-digit NACE Code) 

• Installation and repair of machinery and equipment (including 2 sub-production areas represented by 
a four-digit NACE Code) 

• Electricity, gas, steam and ventilation system production and distribution (including 2 sub-production 
areas represented by a four-digit NACE Code) 

• Waste collection, remediation and disposal activities; recovery of materials (including 1 sub-production 
area represented by a four-digit NACE Code) 

• Construction of non-building structures (including 1 sub-production area represented by a four-digit 

NACE Code) 

• Storage and supporting activities for transportation (including 1 sub-production area represented by a 
four-digit NACE Code) 

• Accommodation (including 1 sub-production area represented by a four-digit NACE Code) 

• Educational Activities (Higher Education Campuses) (including 1 sub-production area represented by a 
four-digit NACE Code) 

• Sports, entertainment and recreational activities (including 1 sub-production area represented by a 
four-digit NACE Code) 

 

Manufacture of wood, wood products and cork products (except furniture); Manufacture of 
articles made by knitting from reeds, straw and similar materials 

Manufacture of wood, wood products and cork products (except furniture); Under the sector of 
manufacturing articles made by knitting from  reeds, straw and similar materials, the sub-production 
branches for which guide documents are prepared are as follows: 

 

16.10 Mowing and planing trees 

16.21 Manufacture of wood veneer panels and wood-based panels 

16.22 Manufacture of combined parquet floor coverings 

16.23 Manufacture of other building joinery and carpentry products 

16.29 
Manufacture of other wood products; manufacture of products made of cork, reeds, 
straw and similar knitting materials 
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In the manufacture of building joinery and carpentry products, the raw material supplied 
in the facility is shaped by mechanical processes such as cutting, joining, edging, etc. 
Products such as wooden windows, paper, wooden prefabricated buildings, wooden beams, 
planks, etc.  are manufactured. 

In the activities carried out within the scope of the relevant NACE code, it is seen that there is 
no water consumption in the production processes. In the facilities, there is only water 
consumption for equipment cleaning and  domestic use. 

In the sector of building joinery and manufacture of carpentry products, the reference specific 
water consumption is in the range of 0.15 – 1.52 m³/m³. With the implementation of good 
management practices and general precautionary measures, 39 - 48% water recovery is 
possible. 

 
16.23 Manufacture of Other Building Joinery and Carpentry Products  The priority water efficiency 
implementation techniques recommended under the NACE code are presented in the table below. 

 
 

 
Good Management Practices 

Providing technical training to personnel for the reduction and 
optimization of water use 

General Water Efficiency BATS 

1. Minimization of spills and leaks 

2. Use of automatic hardware and equipment (sensors, smart handwashing 
systems, etc.) that will save water at water usage points such as 
showers/toilets, etc. 

3. Detection and reduction of water losses 

Use of automatic check-off valves to optimise water use  

Documentation of production procedures and use by employees to 
prevent waste of water and energy  

6. Separate collection and treatment of gray water in the facility and use it 
in areas that do not require high water quality (green area irrigation, floor, 
floor washing, etc.) 

Collecting rainwater and evaluating it as an alternative water source in 
facility cleaning or in appropriate areas  

A total of 8 techniques have been proposed in this sector. 

Manufacture of Other Building Joinery 
and Carpentry Products Towards NACE 
Code; 
(i) Good Management Practices, 
(ii) General Water Efficiency BATs, 

It is given under separate headings. 
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Good Management Practices 

 
• Providing technical training to personnel for the reduction and optimization of water use 

With this measure, water saving and water recovery can be achieved by increasing the training 

and awareness of the personnel, and water efficiency can be achieved by reducing water 
consumption and costs. Due to the fact that the personnel do not have the necessary technical 

knowledge in industrial facilities, problems may arise with the use of high amounts of water and 
wastewater formation. For example,  it is important that cooling tower operators, who represent a 

significant proportion of water consumption in industrial operations, are properly trained and have 
technical knowledge. In applications such as determining water quality requirements in production 

processes, measuring water and wastewater amounts, etc., it is necessary for the relevant 

personnel to have sufficient technical knowledge (MoAF, 2021). For this reason, it is important to 
provide training to staff on water use reduction, optimization and water saving policies. Practices such 

as involving personnel in water conservation studies, creating regular reports on water usage 
amounts before and after water efficiency initiatives, and sharing these reports with personnel 

support participation and motivation in the process. The technical, economic and environmental 
benefits to be obtained through personnel training give results in the medium or long term 

(TUBITAK MAM, 2016; MoAF, 2021). 
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General Water Efficiency BATS 

 
• Detection and reduction of water losses 

In industrial production processes, water losses occur in equipment, pumps and pipelines. 

First of all, water losses should be detected and leaks should be prevented by keeping 
equipment, pumps and pipelines in good condition by performing regular maintenance 
(IPPC BREF, 2003). Regular maintenance procedures should be established and particular 
attention should be paid to the following: 

• Adding pumps, valves, level switches, pressure and flow regulators to the maintenance 
checklist , 

• Carrying out inspections not only in the water system, but also especially for heat 
transfer and chemical distribution systems, broken and leaking pipes, barrels, pumps 
and valves, 

• regular cleaning of filters and pipelines, 

• Calibrating, routinely checking and monitoring measuring equipment such as chemical 
measuring and dispensing instruments, thermometers, etc. (IPPC BREF, 2003). 

With effective maintenance-repair, cleaning and loss control practices, savings ranging from 
1-6% in water consumption can be achieved (Öztürk, 2014). 

 
• Minimization of spills and leaks 

Both raw material and water losses can be experienced due to spills and leaks in enterprises. 
In addition, if wet cleaning methods are used to clean the spilled areas, there may be increases 
in water consumption, wastewater amounts and pollution loads of wastewater (MoAF, 2021). 
In order to reduce raw material and product losses, spillage and splash losses are reduced by 
using anti-splashes, fins, drip trays, sieves (IPPC BREF, 2019). 

 
• Use of automatic check-off valves to optimise water use 

Monitoring and controlling water consumption using flow control devices, meters and 
computer-aided monitoring systems provides significant technical, environmental and 
economic advantages (Öztürk, 2014). Monitoring the amount of water consumed within 
the facility and in various processes prevents water losses (TUBITAK MAM, 2016). It is 
necessary to use flow meters and meters in the facility and production processes, to use 
automatic shut-off valves and valves in continuously operating machines, to develop 
monitoring-control mechanisms according to water consumption and some determined quality 
parameters using computer-aided systems (TUBITAK MAM, 2016). With this application, it is 
possible to save up to 20-30% in water consumption on a process basis (DEPA, 2002; LCPC, 
2010; IPPC BREF, 2003). By monitoring and controlling water consumption on a process 
basis , 3-5% savings can be achieved in process water consumption (Öztürk, 2014). 
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• Collecting rainwater and evaluating it as an alternative water source in facility cleaning or in 

appropriate areas 

In today's world where water resources are decreasing, rainwater harvesting is frequently 
preferred especially in regions with low rainfall. There are different technologies and systems 
for rainwater collection and distribution systems. Cistern systems, infiltration into the ground, 
collection from the surface and filter systems are used. Rainwater collected by special drainage 
systems can be used for production processes, garden irrigation, tank and equipment cleaning, 
surface cleaning, etc., if it meets the required quality requirements (Witness et al., 2015). 
In various examples, 50% water savings were achieved in landscape irrigation by using roof 
rainwater collected in industrial facilities and using it in buildings and landscaping areas after 
storing it (Yaman, 2009). Perforated stones and green areas can be preferred in order to increase 
the permeability of the ground and to ensure that rainwater passes and is absorbed into the soil 
in the field (Yaman, 2009). Rainwater collected on the roofs of buildings can be used for car 
washing and garden irrigation. It is possible to reuse the collected water by recovering 95% of it 
with biological treatment after use (Şahin, 2010). 

• Documentation of production procedures and use by employees to prevent waste of water and 
energy 

In order to make efficient production in an enterprise, effective procedures should be applied in 
order to identify and evaluate potential problems and their sources and to control the production 
stages (Ayan, 2010). Determining and implementing appropriate procedures in production 
processes ensures more efficient use of resources (such as raw materials, water, energy, 
chemicals, personnel and time) and assurance of reliability and quality in production processes 
(Ayan, 2010). The presence of documented production procedures in production processes 
contributes to the development of the ability to develop sudden reflexes for the evaluation of 
operational performance and the solution of problems (TUBITAK MAM, 2016; MoAF, 2021). 
Effective implementation and monitoring of procedures created specifically for production 
processes is one of the most effective ways to ensure product quality, to receive feedback and to 
develop solution proposals (Ayan, 2010). Documenting, effectively implementing and monitoring 
production procedures is a good management practice and is an effective tool in structuring and 
ensuring the continuity of the cleaner production approach and environmental management 
system. In addition to the potential benefits, there may be changes in the cost and economic gains 
of the application depending on the sector or facility structure (TUBITAK MAM, 2016; MoAF, 2021). 
Although the establishment and monitoring of production procedures is not costly, the payback 
period may be short considering the savings and benefits it will provide (TUBITAK MAM, 2016; 
MoAF, 2021). 

• Use of automatic hardware and equipment (sensors, smart hand washing systems, etc.) that will save 
water at water usage points such as showers/toilets, etc. 

Water is very important in many sectors of the manufacturing industry, both for production 
processes and for personnel to provide the necessary hygiene standards. Water consumption 
can be achieved in various ways in the production processes of industrial facilities, as well as 
savings in water consumption by using equipment such as sensor taps and smart hand 
washing systems in the water usage areas of the personnel. Smart hand washing systems 
adjust the water, soap and air mixture in the right proportion and provide resource efficiency 
in addition to water savings. 

• Separate collection and treatment of gray water in the facility and use it in areas that do not 
require high water quality (green area irrigation, floor, floor washing, etc.) 

Wastewater generated in industrial facilities is not only industrial wastewater originating from 
production processes , but also includes wastewater originating from showers, sinks, kitchens, etc. 
Wastewater consisting of showers, sinks, kitchens, etc. is called gray water. These gray waters 
are treated by various treatment processes in areas that do not require high water quality. 
Water can be saved by using it. 
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