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1. Introduction
This factsheet for the Winery production industry contains a short description of this sector as it exists and operates in the Republic of Macedonia. It will be necessary to update this document if the situation in the sector evolves substantially.

To prepare and execute well the environmental inspection of activities within this sector, this document provides information for inspectors about how this sector works, what are its main environmental impact and pollution abatement measures, and what are the key points for the inspection of these facilities, complemented by a practical inspection checklist. The goal is to facilitate the work of inspectors, ensuring a more uniform inspection approach and quality, and a level playing field for the operators.
2. Wine and its production
Wine is the fermented juice of the fruit of one of several grape species of the genus Vitis, most often of cultivars of Vitis vinifera, because of the more subtle flavours of most V. vinifera wines. Wine making is still something of an art, as far as quality is concerned, but today most of the world’s wine is produced by modern technology.

Wines are normally produced by fermentation with the yeast Sacchamyces cerevisiae sometimes with S.bayanus or S.oviformis.

To prevent growth and competition of undesirable organisms, sulphur dioxide is usually added. The sulphur dioxide acts as a selective antiseptic and permits more or less unrestricted growth of the added yeasts. The sulphur dioxide kills or inhibits the growth and activity of undesirable bacteria and yeasts, increases the extraction of colour and soluble material from the skins, and acts as an antioxidant.

Red wine (from red grapes) also contains considerable tannins, which affect taste, colour, oxidation-reduction potential and rate of ageing.
1.1. Production process

1.1.1. Reception

When grapes are received at the winery, they are sorted by variety, quality and quantity. 
1.1.2. Grape crushing and destemming  

After the grapes are sorted, they are ready to be de-stemmed and crushed. For many years, men and women did this manually by stomping the grapes with their feet.

The sorted grapes go to a machine that removes the stems. They may also be crushed, either just a little, or completely.

Grape crushing or mashing takes place in grape mills. If maceration is intended, the mash can be stored in mash containers. To prevent the mash from oxidation H2SO3 is added. The decision as to whether destemming of the white grapes is necessary before the grape mash is made depends on the variety and ripeness of the grapes as well as on the further processing of the mash.

1.1.3. Pressing

Grapes are taken by a conveyor belt to a tank, from where they are being pumped into the fermentation vessel. This is where red wine making differs from whites. Red wines are fermented on their skins, while white wines are pressed, separating juice from skins before fermentation.

For white wine, the mash is transported to the wine press. The resulting unfermented grape juice is referred to as must. Sulphur dioxide is often added at this stage to suppress undesirable micro-organisms, e.g. grape skins are often covered with bacteria and moulds, as well as the yeasts used in the process. The solid residues, e.g. pomace and marc, are then separated.

For red wine, when the fermentation process is finished the wine is taken from the bottom of the tank and the marcs are transferred to the wine press to extract the remaining wine.

Sometimes cultured yeasts are added in dried form, to give the winemaker more control over the fermentation process. 

Red grapes are usually fermented in a stainless still tank. During fermentation, carbon dioxide is released.

Sometimes, however, fermentation takes place in closed tanks with a vent to let the carbon dioxide escape.

1.1.4. Fining

The fining agents used in winemaking are gelatine, casein, isinglass, chitin, albumin or egg white; natural mineral adsorbents, e.g. bentonite, diatomaceous earth or silica; and synthetic polymers, e.g. PVPP. It is reported that sediments from clarification are separated by centrifugation or filtration. This removes unwanted particles left in suspension.

1.1.5. Fermentation

Alcoholic fermentation takes place in large stainless steel fermentation reactors or vats with or without the addition of pre-cultivated yeast, e.g. usually Saccharomyces cerevisiae, and under rigorous temperature control. White wine is fermented after marc separation, while red wine is fermented together with grape marcs. Red wine, and sometimes white wine as well, goes through a second malolactic fermentation. This is a bacterial fermentation that converts the malic acid into lactic acid.

Fermentation is the process whereby the sugars (glucose and fructose) in the "must" undergo reaction by yeast activity to form ethyl alcohol (ethanol) and CO2 according to the equation:
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Fermentation may be initiated by the addition of yeast inoculation to the "must." The fermentation process takes place in tanks, barrels, and vats of a wide variety of shapes, sizes, and technical designs. Tanks are differentiated from vats by being enclosed, whereas vats have open tops. In most of the larger wineries, tanks have almost completely replaced vats. Most fermenting tanks (termed fermentors) are straight-sided or have the form of slightly inverted cones. Since the 1950's, the move has been away from wooden tanks to primarily stainless steel tanks. Stainless steel tanks has the distinct advantage of rapid heat transfer, which is very important for cooling the fermenting juice. The fermentation process is an exothermic reaction, and requires temperature control of the fermenting "must." Red wines are typically fermented at 25° to 28°C and white wines at 8° to 15°C.

During fermentation of red wines, the CO2 released by the yeast metabolism becomes entrapped in the pomace (layer of skins and seeds) and causes it to rise to the top of the tank where it forms a cap. The entrapped CO2 can prevent contact between the pomace and the juice, which retards the extraction of those compounds from the skins, seeds, and pulp necessary to provide the red wine with its flavor and character. When pen-top vats were used for the fermentation of red wines, the pomace cap was manually submerged (punched down) to improve contact with the juice. Wineries are replacing manual punching down by pumping the fermenting "must" over the cap ("pumping over").

For white wines, fermentors are of simple design with the main technical requirement being efficient temperature control. If not initially cool, the juice must be cooled before the yeast inoculation occurs and the fermenting juice maintained between 8 and 15°C.

Temperature is one of the most influential factors affecting the fermentation process.

During fermentation, the CO2 , water vapor, and ethanol are released through a vent in the top of the tank.

Malolactic Fermentation

The principal effect of malolactic fermentation is a reduction in the acidity of the fermented juice or "must." The major benefit of this fermentation step is the metabolism of a dicarboxylic acid (malic acid) to a monocarboxylic acid (lactic acid), which leads to a reduction in acidity and increased pH. Malolactic fermentation also affects the sensory characteristics of the wine. 

1.1.6. Maturation

All wines undergo a period of adjustment (maturation) prior to bottling. The process of maturation involves the precipitation of particulate and colloidal material from the wine as well as a complex range of physical, chemical, and biological changes that tend to maintain and/or improve the sensory characteristics of the wine. The major adjustments are acidity modification, sweetening, dealcoholization, color adjustment, and blending. 

1.1.7. Clarification

Following the fermentation process, a preliminary clarification step is used to remove the sediment from the wine. This step is commonly accomplished by decanting the wine from one vessel to another, called racking, to separate the sediment (lees) from the wine. Sediment consists principally of yeast and bacterial cells, grape cells, precipitated tannins, proteins, and tartrate crystals. If left in contact with the wine, the lees may cause the production of off-colors or microbial spoilage. Current racking practices range from manually decanting wine from barrel to barrel to highly sophisticated, automated, tank-to-tank transfers. In all cases, separation occurs with minimal agitation to avoid resuspending the particulate matter. The residue from racking may be filtered to recover wine otherwise lost with the lees or used "as is" for brandy production. Racking is generally more effective in clarifying wine matured in small barrels or kegs (cooperage) than in large tanks. In addition to racking, other means of clarification include centrifugation and filtration. Centrifugation often replaces racking when early bottling is desired or if the wine is heavily laden with particulate matter.

1.1.8. Stabilization and Finishing

Stabilization and finishing steps involve procedures designed to produce a permanently clear wine with no flavor faults. These steps entail various stabilization procedures, additional clarification (fining), and a final filtration prior to bottling. Aging the wine for a period of months or years is a common stabilization technique used for many red wines and some white wines. During the aging process in red wines, the excess tannins are gradually oxidized or combine with aldehydes and precipitate. In addition, the color of the wine shifts from red towards brown and the wine becomes less bitter and astringent. In the aging of white wines, ester formation increases and the wine darkens in color to a yellow or gold. Ester formation during aging of white wine generates much of the fragrance in the wine.

White oak has traditionally been the material of choice for the barrels used to age wine, but currently its usage is reserved primarily for the production of premium white and red wines and some fortified wines. Vessels used to store and age wine, termed cooperage, are produced in a wide range of sizes, depending on their intended use. Wine, placed in well-made barrels, bunged tight, and rotated so the wine covers the bung, is exposed to air only during procedures such as racking or topping off barrels. Limited exposure to air is designed to restrict oxidation of the wine and microbial spoilage. Water and ethanol are lost through the barrel surfaces and a partial vacuum develops in the space created by the loss of the ethanol and water. Each barrel is periodically opened and topped off with wine to fill the void created by the ethanol and water loss.

Cooperage constructed from materials other than wood has many advantages and is less expensive to maintain. Stainless steel is often preferred, but fiberglass and concrete are also used. Concrete tanks require a coating of paraffin wax, glass, or epoxy resin to prevent excessive seepage of calcium from the concrete/cement into the wine and to prevent corrosion of the tank walls by the wine. Fiberglass tanks possess less strength than steel and are more difficult to cool and clean.

In addition to aging, other stabilization procedures are used, such as tartrate stabilization, which prevents formation of crystalline deposits in bottled wine, protein stabilization, polysaccharide removal and stabilization, oxidative casse (haziness) stabilization, metal casse stabilization, and microbial stabilization. Sulfur dioxide may be added at various stages in wine production to prevent microbial growth and oxidation.

Finishing (fining) agents that bind or absorb particulate matter are commonly used to accelerate the precipitation of suspended material in wine. Primary fining agents include activated charcoal, albumin, bentonite, casein, gelatin, kieselsol (an aqueous solution of silicon dioxide), isinglass, polyvinylpolypyrrolidone (PVPP), and tannin. The aggregates formed by the fining agents are generally sufficiently large enough that they quickly precipitate; if not, filtration or centrifugation is used.

Prior to bottling, a final clarification step is used to remove any remaining suspended material and microbes in the wine. This step involves only physical means of clarification and generally consists of a filtration procedure.

1.1.9. Bottling
Wooden vessels were the primary means for wine storage and transport for centuries, but glass bottles replaced barrels. Due to some disadvantages, bottles are sometimes being replaced by new containers, such as bag-in-box, for many standard quality, high volume wines. Glass bottles are still the container of choice for the premium quality wines and for sparkling wines. To protect the wine against microbial spoilage, and to limit oxidation, the wine is adjusted to a final level sulfur dioxide before filling. Precaution is taken to minimize contact with air during filling and thereby reduce oxidation. This is accomplished by flushing the bottle with inert gas before filling or flushing the headspace with inert gas after filling.

1.2. Production scheme
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Source: How wine is made
3. Sector description in the Republic of Macedonia

1.3. Situation of the wine sector in the country
In the last years wine in the Republic of Macedonia experienced a renaissance and witnessed the introduction of more grape and wine varieties, higher-quality end products, much improved packaging and, consequently, higher unit prices. In 2015, wine achieved 3% total volume sales growth and 3% total value sales growth in current terms to reach 25 million litres and MKD 23.4 billion, respectively.

With over 70 active local operators (Tikves, Popova Kula, Stobi, Elenov, Imako, Povardarie, Dudin, Kamnik, Dalvina, Bovin, Skovin etc.) in Republic of Macedonia in 2015, the total annual production of wine amounted to 125 million litres, with the majority (over 100 million litres) intended for export. Domestic wine manufacturers dominated wine in Macedonia in 2015 in a highly-fragmented environment.

Local wine production and wine consumption in Macedonia is set to remain strong over the next years with further improved wine production methods and improved consumer education and knowledge about the various varieties of grapes and wines, including the potential local target groups. Wine products will become increasingly sophisticated and some brands will specifically target the financially stronger consumer segments in the Republic of Macedonia. In other words, the trend towards increased premiumisation is set to dominate the forecast period.

The country has three wine-growing regions: 

· Povardarie, in the valley of river Vardar, mostly around the towns of Negotino and Kavadarci. It is the most important region both in terms of quantity and wine quality.

· Pčinja-Osogovo, to the east on the border with Bulgaria.

· Pelagonija-Polog, around Lake Ohrid, to the west on the border with Albania.

The grape varieties common in cultivation include a large proportion of indigenous varieties and varieties common to Central Europe and the Balkans, as well as some international varieties. Red varieties include Vranec (the most common variety of Macedonia), Kratosija, Cabernet Sauvignon and Merlot. To be noted that Stanušina Crna is a variety of grape of Macedonian origin, capable of producing very high quality wines, very popular on domestic market, little known outside of its native country. White varieties include Smederevka, Welschriesling (usually referred to as Laški Rizling), Chardonnay, Sauvignon blanc and Žilavka.
1.4. Applicable legislation

On the ‘Legislation’ section of the website of the State Environmental Inspection (SEI) (http://www.sei.gov.mk/page_en.asp?ID=2) there is relevant legislation available.

The relevant legislation includes the following main laws:

· Law on Environment

· Law on Inspection Supervision

· Law on Waters

· Law on Nature Protection

· Law on Protection from Environmental Noise 
· Law on Ambient Air Quality

· Law on Waste Management

· Law on Management of Batteries and Accumulators and Waste Batteries and Accumulators

· Law on Management of Packaging and Packaging Waste 

· Law on Management of Electrical and Electronic Equipment and Waste Electrical and Electronic Equipment 

· Law on Genetically Modified Organisms 

· Law on Control of Emissions of Volatile Organic Compounds Resulting from Use of Petrol 
· Law on Administrative Procedure 
· Law on Misdemeanor 
· Criminal Code Law on Criminal Procedure
· Law establishing a State Commission for decisions in the second instance in the area of the inspection supervision and misdemeanor procedures 
Additionally, on the website of the Ministry of Environment and Physical Planning (http://www.moepp.gov.mk) there are also links to relevant primary and secondary legislation provided. Information about secondary legislation like Rulebooks is available on the website of the Official Gazette (www.slvesnik.com.mk).
4. Key environmental issues of the sector

Important note: The references in this Chapter to sections refer to the sections in the BREF
 on BAT in food, drink and milk industries (FDM BREF, see Annex 1 for more information about this BREF).

1.5. Air 

1.5.1. Dust

During the production process of wine there is no considerable emission of dust. 

BATs in BREF
See the BAT 5.1.5 (Minimization of Air Emissions)
1.5.2. Odour

Wineries can produce odorous compounds when wastewaters coming from vats,  vessels, bottles or septic tanks containing organic compounds form volatile fatty acids by fermentation reactions in wastewater storage containers or ponds.  The odours can if necessary via local exhaust ventilation be ducted to abatement equipment (e.g. a scrubber) or the water from the container or pond can be sent to a wastewater treatment plant in order to be converted, captured or destroyed.

BATs in BREF
Section 4.4.3 End-of-pipe air treatment of the FDM BREF (p 347-353) describes the different techniques.  BATs 5.1.5 (Minimization of Air Emissions, p 598-599) and 5.1.6 (Waste water treatment p 599-600) describe the Best Available Techniques. 

1.5.3. Pollutant substances

There are no important emissions of air polluting substances from wineries 

1.5.4. Greenhouse gases

In the winery industry the emission of greenhouse gases can be decreased by savings on the use of energy and water. Different techniques can be at stake such as using more economical pumps and other equipment, (e.g. heat pumps), recirculation and reuse of water and wastewater, more efficient cleaning etc. Fermentation is mostly carried out in open vessels but it is also possible to use cylindrical closed vessels so that the CO2 that is released during the fermentation can be recovered.

BATs in BREF
BAT 5.1.4.10 (p 598 FDM BREF) give some BAT for energy- and water use.

1.6. Noise and vibrations

Sound-insulating enclosures or buildings can be built around spots with high noise levels such as glass bottling lines, glass bottle conveyors and cap feeder hoppers, packing machines and cold stores. Also possible are special measures in ductwork, shielding barriers and turbulence generators for chimneys.

BATs in BREF 
Chapter 4.1.3.5 and 4.1.3.6. of the FDM BREF (p 222 to 225) describe measures to prevent nuisance of noise.  BAT 5.1 under 3 describes the control of noise emissions at the source by designing, selecting, operating and maintaining equipment, including vehicles, to avoid or reduce exposure. BAT 5.1.4.12 (compressed air systems) prescribes silencers at air-inlets and exhausts to reduce noise levels. (see sect. 4.2.16.3, p 321 FDM BREF).  

1.7. Waste water

For the water emissions the Biological Oxygen Demand (BOD) number is an important information as well as the Chemical oxygen demand (COD), the total suspended solids (SS) and the discharges of salt (chlorides, sulfites).  Bigger wineries mostly have their own waste water treatment plant.  
Water use and waste water generation is the key environmental factor for the winery industry. Cleaning of equipment (tanks and barrels) and sterilization of bottles is the biggest part of the water use in this sector.  The water to wine volume ratio differs from company to company and mostly will be in the range from 3-6. If the ratio is above 10 there is most probably a  good possibility to economize on the water use.  However smaller wineries sometimes use landspreading of wastewater or evaporation pools, they mainly discharge their waste water to collective sewage systems. The bigger wineries often have their one waste water treatmentplant (WWTP). Different types of waste water treatment plants are described in chapter 4 .5 of the FDM BREF (p 396-442). Before the wastewater is sent to a WWTP primary treatment may take place such as neutralization, precipitation, sedimentation and centrifugation. Separation of yeast and other solids is very important for the correct functioning of the WWTP. Anaerobic processes (FDM BREF 4.5.3.2) and particularly anaerobic lagoons (FDM BREF 4.5.3.2.1) and anaerobic filters (FDM BREF 4.5.3.2.3) are reported to be the most suitable treatments for waste water of wineries.
BATs in BREF
Chapter 3.1.1 (General consumption and emission information; water consumption, wastewater)  , General BATs 5.1.1 Environmental Management, 5.1.3 Equipment and installations cleaning, and 5.1.6 Waste water treatment , and the specific BAT 5.2.9.2 (cleaning after cold stabilization) are applicable. 
BAT 5.1 under 5 prescibes to apply and maintain a methodology consisting of 7 points (p 592 FDM BREF) for preventing and minimizing the consumption of water and energy and the production of waste.

 BAT 5.1.3. under 5  give the BATs (consisting of 14 points) for equipment and installation cleaning (p 595 FDM BREF).
BAT 5.1.6 on waste water treatment in the Food-Drink and Milk BREF prescribes to use a suitable combination  of techniques (8, under which different types of WWTPs). (p 599 FDM BREF),  depending on the installation and the amount and type of waste water.

BAT 5.2.9.2 prescribes additional BAT for winemaking, to aplly self neutralization of the spent alkaline solution after cold stabilization of wine .     

1.8. Soil and groundwater

For the protection of soil and groundwater measures as decribed in the BREF for Storage can be applied (good housekeeping extra attention for spillages and leakages, impenetrable floors for fluids in production units etc.). Additional measures in order to protect pollution to soil and groundwater are not described in the FDM BREF. For wineries the use of leaching fields for waste water can be a subject of attention, because this is only possible when groundwater and soil are not polluted.

BATs in BREF 
BAT 5.1 under 6: describes measures to contain severity of leaks and spillages, especially measures to protect soil and groundwater. BAT 5.1.7. on accidental releases describe the elements of risk analysis to prevent pollution in all environmental sectors.

1.9. Waste

Wine production like all farm production, generates waste. Many of the (organic) waste products of a winery however can be reused as assets for the viniculture. Vine prunings, grape stalks and marc (skins and seeds) can be composted and used in the vineyard to improve the structure of the soil increase the organic matter and the microbiological constellation. Grapeseeds can also be processed to create extracts that can be used in the health, cosmetics and alcoholic beverages sectors. Recycling and reusing of package material like glass, boxes and paper, agrochemical containers, plastic, cardboard and waste oils is widely promoted and executed. 

BATs in BREF  
Chapter 4.1.6 (p 227-245) of the FDM BREF describes a methodology for the minimizing and prevention of the consumption of water and energy and the production of waste. The systematic approach in the BREF consists of 7 steps. The chapters 4.1.6.2.3. and 4.1.7.5. are specifically directed on waste prvention in the Food, Drinks and Milk industry.

Chapter BAT 4.1.7.5 of the FDM BREF (p 247) promotes the use of a waste management team in a company as a organizational tool to help succeed in minimization of waste prodution and maximization of reuse and recycling.  The team can play a role in the design of new equipment,   establishing and guarding targets, investigation of incidents, prevention of off- spec production situations, etc. 

1.10. Storage of hazardous substances

Hazardous substances that are used in the wine production are substances for crop protection (fungicides, herbicides, inseticides, pesticides and other agrochemicals), and  means to prevent product quality deterioration such as sulfite, gelatine etc. The storage of hazardous substances must comply with the regulations to prevent the development of hazardous fumes in the case of fires. So fire prevention measures by fire protecting walls  and separation of  substances are an important part of the measures that must be taken to get a safe storage of hazardous substances. 

BATs in BREF
No specific BAT for the storage of hazardous substances was established in the FDM BREF. If necessary, the (EU) Seveso Directive applies.

1.11. Safety

Wineries do in generally not pose a risk for neighbouring  dwellings or etblishments. In case of a fire the storage of hazardous substances is the place with the highest risk, so the focus for safety measures should be in this part of the company.

BATs in BREF
Chapter 4.6 of the FDM BREF (p 470-477) describes the elements of risk assesment, prevention, control management and emergency planning thatbare applicble in the FDM sector and for the greatest part also for wineries.

1.12. Administrative organisation / Internal control

1.12.1. Environmental management system

 BAT 5.1.1.1 (in the section „General BAT Conclusions”) describes all elements of the environmental management system for the sector. The BREF „Reference Document on the General Principles of Monitoring” (see Annex 1) must also be taken into account. The scope (e.g. level of details) and nature of the EMS (standardised or non-standardised) will generally be related to the nature and scale of the winery.

BATs in BREF : BAT 5.1.1 (p594) of the FDM BREF is applicable
1.12.2. Self-monitoring and reporting
Self-monitoring and reporting In Section 4.1.1. (EMS) there is a clear reference to self-monitoring/record keeping.: the operator has to continuously measure/monitor all relevant emissions and keep records of these measurements as well as of any corrective actions undertaken.

BATs in BREF: the monitoring  obligations are mentioned in BAT 5.1.1  4th bullet
1.13. Other environmental issues

1.13.1. Energy consumption and efficency

 The processes in which wineries can gain  better energy efficiency are:

Cooling and Refrigeration (for the cold stabilization process), Lighting, the use of compressed Air (by optimizing the control strategy)

BATs in BREF: 
A clear reference to concrete measures to reduce energy consumption in wineries is not mentioned in the BREF; only the “classic” good housekeeping measures are described (Chapter 4.1.6):

· Monitoring of the major energy consumption sources 

· Process optimisation/innovation

· Management commitment

· Analysis of production processes

etc.

1.13.2. Natural resources management

Section 4.1.6 of the FDM BREF provides general guidelines on how to prevent wasting of energy use and of water consumption. They are not specific for wineries. The general „philosophy”is to account/monitor  each production step in order to allocate possible sources of material losses. Especially for water use minimisation, recycling/reuse of any possible water quantities (e.g. use of less polluted process water for floor cleaning purposes) has to be envisaged.

A mass balance can be made to account for the consumption of raw materials and services, and the losses, wastes and emissions that result from the process. A mass balance makes it possible to identify and quantify previously unknown losses, wastes and emissions, and also provides an indication of their sources and causes. Mass balances are easier, more meaningful, and more accurate when they are undertaken for individual process steps.

A set of questions to be considered (to be answered by the operator) concerning good practices for water conservation can look as follows:
1. Map the wineries’ water distribution network and mark the routes of major pipes and drains on the site plan

2. Identify the major points at which water is used

3. Identify the content of the effluents stream (yeast, trub, etc.), if possible and explore the possibilities to reuse part of it e.g.  for (less demanding) cleaning purposes 

4. Estimate the amount of water used and discharged at each major point

5. Identify the water quality and availability at each major point and check possibilities for reuse (e.g. cask rinse water to be used for cooling purposes or for conveyor belt washing)

6. Include designations for hot, cold and drainage systems

7. Label pipework, valves and manholes for easy identification.

BATs in BREF 
Chapter 5.1.1 ,5.1.2 and 5.1.3 to 5.1.13 give general  information on BAT in the FDM Industries for natural resources management by means of environmental management, collaboration with upstream and downstram activities and cleaning operations, cooling, packing, energy use and generation, steaming , water use etc.    

5. The inspection

1.14. Preparation before inspection

1.14.1. Decide on type/duration of inspection

The inspection team shall decide on the type of inspection and on the resources, including staff and equipment, which will be assigned to the task. Examples of inspection types can be routine inspection of all production processes or targeted inspection of problematic areas on the basis of complaints or in case that there are indications that  critical emission limit values (ELV) cannot be met. 

The following aspects should be taken into account:

· Complexity and duration of the  installation - the more complex it is the more inspectors that may be needed

· Time of inspection - for safety reasons it is recommended that at night two inspectors should conduct inspection;

· For non-routine inspection, especially conducted upon a complaint and problematic situation, it is advisable to direct two inspectors to it;

· Weather condition as well as the time of a year - some additional equipment might be needed (e.g. torches, protective clothes, etc.).

· The resources needed (man-power/equipment, safety precautions)

· In relation to the previous point, it is recommended to have a check-list of the equipment needed (including safety gear, sampling equipment in case sample taking is required, laptop if available and convenient…).

1.14.2. Desk study

The collection and evaluation of existing information about the installation is critical for the success of the inspection since it allows the easier formulation of targeted questions for the interview of the operator and the concrete investigation of those unit operations which show the highest potential for not complying with the conditions set in the decision on the EIA or surpassing the set ELV in the environmental permit. Examples of information to be collected are listed below:

1. Reports of previous inspections of the site

2. Maps

3. Environmental Impact Assessment (decision, study, monitoring plan, monitoring reports)

4. Application for the permit

5. Environmental permit/s

6. Environmental reports submitted by operators, including monitoring reports

7. Complaints received about the installation

8. BREF Food, Drink and Milk Industries
9. PRTR and other registers such as register of polluting substances into air, register of waste producers and managers
10. Information on installation to be inspected received from other competent authorities

11. Information available on the website of the operator

On the basis of the evaluation of the collected information the following has to be prepared:

· A comprehensive questionnaire which will be used for the operator’s interview

· A check list to facilitate the inspection (see next subsection). 

· An outline of the “critical” ELV (i.e. those parameters which significantly contribute to the pollution load coming out of the installation)

· The list of BATs (according to the issued permit) which the operator should have installed and operated

· The list of documentation to be provided by the operator (e.g. self-monitoring records, annual reports submitted to the authorities)

· The inspection minutes and report templates (tailor-made for the installation) to be filled in at the end of the inspection
· Agenda of the inspection (see next subsection). 

1.14.3. Templates for agenda of the inspection and checklist
You can use as starting, partially completed, checklist template the one in Annex 4, which is tailored to this sector.
A short agenda can be a very useful tool that will help to conduct an inspection. Providing an operator with it in advance may result in more smooth coordination of the inspection from his/her side, simply because the operator will be aware of how many resources and people they will have to allocate to the inspection. Preparing such a document before an inspection is not time-consuming, you can use the template of inspection agenda in Annex 2.
1.14.4. Prior operator notification
· Routine inspections. The operator shall be previously notified of routine inspections as provided in the Law on Inspection Supervision.

· Non-routine inspections. There is not an obligation to notify operators of non-routine inspections. Therefore, in case of inspections carried out to verify if the operator is in line with environmental regulations, as a consequence of complaints by citizens or for other reasons, it is not recommended to notify operators previously.
1.15. On site inspection

1.15.1. Main questions for inspection

The major points of interest for inspection of winery installations are the following:

1. Wastewater ELV (BOD5, COD, TSS)
· Check self-monitoring records of the exit of the installation’s WWTP

· Take samples if necessary

2.  Water conservation measures

· Check whether water conservation measures are included in the permit; if yes, examine to which extent the relevant BAT/good housekeeping measures (e.g. flow meters in equipment cleaning facilities) are applied (see section 4.9.2 of this factsheet).

3. Waste management

· Check the route (collection, transport/selling) of surplus yeast, grains, trub from the whirlpool and husk and malt grits (for animal feed, cosmetics etc.), spent diatomaceous earth (cement industry) 
· Check the management (recycling) pattern of packaging material (cardboard, bottles etc.): collection/transport to recyclers
5.2.2 Obstruction by the operator
It may happen sometimes that an operator does not want to have an inspector in his/her factory and closes the door for him/her. If this is the case you are entitled to call a state administration body for assistance/police.

But this is not the only way an operator can obstruct your job. Other ways may include such things as:

· Not providing information explaining at the same time that all is confidential 

· Trying to ask you for giving them a few additional days for preparation of information that is needed

· Trying to discourage inspectors from visiting "difficult" places such as for example areas where waste is improperly stored. 

It must be kept in mind that an obstruction by an operator is considered to be a misdemeanor. 

1.16. After the inspection

1.16.1. Inspection reporting

After the inspection, according to EU best practices, the inspector has to draft a final inspection report. A template for such report has been delivered within this Twinning project and is available at SEI’s website (see Annex 1 for more information). The main contents of such a report are the following:
1. Baseline of the inspection
· Inspection basis (permit, legal regulations)

· Competent inspection authority, cooperating inspection authorities

· Kind of installation (e. g. red wine/white wine winery)

· Operator (Name of the company)
· Address
· Date of inspection

· Length of inspection time

· Scope of the inspection (e. g. integrated inspection, media that were inspected, parts of the installation that were inspected)

· Kind of inspection (regular, extraordinary, control)
2. Inspection’s results
· No or only minor non-compliances 

· Significant or relevant non-compliances
· Serious or important non-compliances
3. Recommended  corrective measures
·  Minor corrective measures 

· Significant or major corrective measures
· Serious or important corrective measures
1.16.2. Inspection recording

The inspection report and any other additional material used for the preparation of the inspection should be stored and made accessible to any relevant authorities for their information.
Annex 1: Useful references & links
	Document / information
	Link

	Website of the State Environmental Inspectorate, with useful materials, including inspection manual, factsheets and checklists
	www.sei.gov.mk

	Document: BREF Food, Drink and Milk Industries
	http://eippcb.jrc.ec.europa.eu/reference/fdm.html 

	Document: BREF „Reference Document on the General Principles of Monitoring”
	http://eippcb.jrc.ec.europa.eu/reference/BREF/mon_bref_0703.pdf 

	Document: Emission Factor Documentation for AP-42 Section 9.12.2. Wines and Brandy.Final Report.

For U. S. Environmental Protection Agency Office of Air Quality Planning and Standards Emission Factor and Inventory Group
	http://www3.epa.gov/ttnchie1/ap42/ch09/bgdocs/b9s12-2.pdf 

	Document: Technical prevention pollution guide for fraser Basin Brewery and wine operations. Prepared for: 

Environment Canada Environmental Protection Fraser Pollution Abatement
	http://www.dfo-mpo.gc.ca/Library/224102.pdf 

	Document: How wine is made
	http://www.madehow.com/Volume-1/Wine.html 

	Document: How wine is made. An illustrated guide.
	http://www.wineanorak.com/howwineismade.htm 

	Document: Environmentally friendly wine production. Life Sinergia 
	http://www.lifesinergia.org/ingles/publica.htm 


Annex 2: Template for an inspection agenda
AGENDA FOR THE INSPECTION

Name of the company

Data of the inspection

n. of IPPC A/B permit

This Agenda for the inspection defines and plans the in situ activities; it defines the type of investigations to be performed (identification of key environmental issues) and how to investigate the defined topics (administrative or technical check by means of  direct inspection on the plant). The Agenda is delivered to members of the inspection team and the operator during the preliminary meeting .

Composition of Inspection Group

The Inspection Group (IG) is composed of the following technical officials :
Name – Administration (Leader of the IG)

Name – Administration 

xxx

xxx

Timing and execution of the inspection

The inspection will be conducted according to the following program:
Day/month/year

	
	Subject
	Activities
	Time
	Who / Staff needed

	Step 1
	Opening meeting
	Presentation of the  Agenda and the inspection team

Presentation and current status of the plant (production capacity and planimetry to check differences with the authorized layout) by the Operator
	9.00
	IG Leader
Legal responsible of the plant

Representative of the plant in charge of environmental issues

	Step 2
	Administrative inspection
	xxxxx 
	11.00
	xxx

	Step 3
	Site visit  
	Check BAT Application
	12.00
	Representative of the plant in charge of environmental issues

	Lunch 13.30 -14.30

	Step 4
	Site visit  
	Waste storage
	14.30
	Representative of the plant in charge of environmental issues

	Step 5
	Site visit  
	Water treatment plant
	15.00
	Representative of the plant in charge of environmental issues

	Step xxx
	xxx
	xxx
	xxx
	xxx

	Step xx
	Minutes of the inspection 
	Drafting and projecting the minutes of the inspection. 
	16.00
	Legal responsible of the plant

	Step xx
	Conclusive meeting
	Conclusions
	17.30
	Legal responsible of the plant

Representative of the plant in charge of environmental issues


Documents to be prepared by the operator
· Updated planimetry of the plant, indicating: 

· Water discharge points

· Air emissions points

· Waste storage areas

· xxxxxx;

· Environmental Management System certificate.
· Analysis certificate provided by certified laboratory of last monitoring analysis.

· Communication to Competent Authority related to Incidents.

· xxxxx.

Annex 3: Sector terminology

www.vinology.com/wine-terms 
Annex 4: Inspection checklist for Winery
C6H12O6→2C2H5OH+2CO2





CO2, Ethanol, VOC





LIQUID TO BLENDING�G





YEAST





SOLIDS TO DISPOSAL�G





FERMENTATION�G





MACERATION





HARVEST





JUICE





CO2, Ethanol





STEMMING





PULP, SEEDS, SKIN





MATURATION AND NATURAL CLARIFICATION





SCREENING





POMACE


 PRESS





VOC, Ethanol





CRUSHING





SCREENING





JUICE





SO2





CONTINUED FERMENTATION





PULP, SEEDS, SKIN





CO2, Ethanol, VOC





YEAST





FINISHING AND STABILIZATION





VOC, Ethanol





MACERATION AND FERMENTATION





VOC, Ethanol





STORAGE





SO2





BOTTLING








� BAT = Best Available Technique , BREF = BAT Reference Document
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