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Annotation
This Guide, developed by Consilio B Consulting Bureau (May 2025) and adapted from previous international standards, provides industry guidance on best practices. which helps standardize approaches to the creation and operation of temporary residential towns (TRTs) for personnel involved in nuclear industry projects to construct nuclear energy facilities.
The document is intended for planners, designers, builders and operators of VZhG, as well as for the clients of such projects , providing them with a common knowledge base and recommended approaches.
The main part of the document examines in detail the key aspects of the creation and operation of the VZHG .
In addition to the main body, the Guide contains Appendices, which serve as reference material.
Appendix A highlights the need to adapt the document's general recommendations to the specific regulatory requirements of the host country and the conditions of a particular project, by providing a list of key parameters requiring such specification.
Appendix B (presented as a separate conceptual material) contains a structured tabular list of typical buildings, structures and other objects of the Temporary Residential Town (TRT) with their names in Russian and English, based on an analysis of industry practice.
Appendix C includes a list of key definitions and abbreviations used in the Guide, with their definitions in Russian and English to ensure a common understanding of the terminology. This Guide aims to establish high standards for the creation of temporary residential camps in the nuclear industry, ensuring the safety, health, and well-being of personnel, and minimizing the impact on the environment.
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[bookmark: _Toc199155486]1. General information
Nuclear industry companies constructing nuclear facilities utilize temporary residential camps for personnel living and working during a wide range of project activities, including preparatory work, main construction, equipment installation, commissioning, and associated field research.
The scale and duration of use of such temporary accommodations vary from a few people for a few days to hundreds or thousands of people for periods exceeding a year. Standards for such accommodations vary significantly from country to country and from contractor to contractor. Temporary accommodations pose significant challenges in the areas of health, safety, security, social, and environmental impacts, but there are no generally accepted published standards covering the minimum requirements for such accommodations.
[bookmark: _Toc199155487]2. Purpose and scope of application
This report is part of a series of documents providing guidance on the health, safety, security, social and environmental impacts of temporary accommodation and associated facilities for nuclear energy facility construction projects.
It is applicable to operations in a wide range of remote environments, including deserts, jungles, swamps, and the Arctic. The design and layout of a temporary accommodation camp are fundamental aspects of ensuring a high standard of temporary accommodation, along with all associated facilities and services.
This report examines each of the following aspects of the temporary accommodation facility (TAF):
· design and planning of temporary residential towns, including residential areas, recreation areas and basic services of the VZhG
· health, hygiene and welfare considerations
· environmental and social impact considerations
· considerations for the selection, design and installation of the main objects of the VZhG.
The guidance presented in this report applies to temporary accommodation required for both very short periods (less than three months) and longer periods of up to 60 months. It may be necessary to deploy advance teams for very short periods, for example, to establish temporary accommodation facilities or to establish and populate mobile camps (fly camps). In these cases, this guidance should be followed where feasible.
This report does not address the following aspects of the temporary accommodation facility (TAF):
· engineering design, construction and decommissioning methods (in detail)
· Operation and maintenance of the VZhG (in detail, there are separate manuals for this)
· design and layout of work areas such as offices, workshops and warehouses (if they are not an integral part of the VZhG infrastructure).
[bookmark: _Toc199155488]3. Design and planning of the VZhG
Personal space, quality and variety of food, relaxation, and connection to home are important considerations when making decisions about the design and layout of a residential housing unit. Factors to consider when designing and planning a residential housing unit include:
· minimizing environmental impact
· development area of the VZhG
· layout of residential premises and VZhG facilities
· ensuring adequate security
· access and exit to all parts of the VZhG
· access roads for vehicles and parking areas
· durability and stability of all buildings and structures
· technical maintenance of the VZhG facilities throughout the entire project implementation period
· design of facilities to ensure the required degree of mobility
· provision of basic public services, including water and electricity
· drainage requirements
· seismically hazardous zones
· changes in the scope of work.
The implications of selecting a remote location for a VZhG should be considered during its design and layout. This may require a larger-than-normal building footprint to accommodate larger storage areas (e.g., for food and fuel), additional medical facilities, and transportation-related facilities (e.g., access roads, helipads, and runways). Adequate telecommunications for routine operational and emergency voice communications, with at least one level of redundancy for emergency communications, must be provided.
[bookmark: _Toc199155489]3.1 Minimizing environmental impact
An Environmental, Social, and Health Impact Assessment (ESHIA) study should be conducted. Environmental risk mitigation measures identified in the ESHIA should be integrated into the design and planning of the HVAC facility. This should include waste management, noise minimization, and the use of appropriate lighting schemes to reduce light pollution.
[bookmark: _Toc199155490]3.2 Development area
Whenever possible, the footprint of temporary housing should be minimized to reduce impacts on the local environment. The footprint should be determined by the capacity of the temporary accommodation facility and the available land area. Standard sizes of temporary housing vary, but as a general guide, the following dimensions should provide sufficient space for all necessary residential spaces and associated facilities and services (specific dimensions should be consistent with local regulations and design decisions):
· VZhG for 150 people: approximately 120 meters x 120 meters
· VZhG for 300 people: approximately 200 meters x 200 meters
· A 500-person shelter: approximately 400 meters x 400 meters. These shelter dimensions must be large enough to accommodate all necessary shelter facilities, including transportation needs.
[bookmark: _Toc199155491]3.3 Layout plans
The layout of residential premises together with all associated facilities and services of the VZhG must ensure the following:
· allocation of sufficient space for accommodation, medical, household, dining and recreational facilities
· Separation of food service and residential facilities from utility equipment, including generators, water treatment plants, wastewater treatment plants, workshops and waste management areas.
· the presence of fire breaks between buildings in accordance with regulatory requirements
· maintaining a safe distance from the tree line (especially in fire-prone areas) and from the boundaries of seismic zones
· the availability of sufficient and clearly marked areas for gathering people during evacuation
· safe and, if possible, separate movement of vehicles and pedestrians
· In the presence of H2S or flammable gas sources, or large volumes of flammable gases, temporary shelter should always be located a safe distance upwind from the source. Safe distances should be determined by dispersion calculations and risk assessments.
· emergency evacuation routes should be located upwind of potentially hazardous areas
· Other high-risk and/or hazardous equipment should be identified and located downwind and at a sufficient distance from high-density occupied areas in the VZhG. This will include:
· major fuel sources (e.g. petrol station, diesel fuel storage for power generation, temporary storage of flammable waste, laundry, and paint and solvent storage)
· major ignition sources (e.g., electric generators, boilers, and waste incinerators)
· hazardous substances: storage facilities for chemicals, carcinogenic materials, radioactive sources (if applicable to auxiliary processes), etc.
· noisy equipment: electric generators, heavy truck parking, etc.
· sources of unpleasant odors: wastewater treatment plants, temporary waste accumulation sites, sanitary landfills and evaporation ponds (if used), sulfur components from the operating installation (if the VZhG is located nearby), etc.
[bookmark: _Toc199155492]3.4 Security
Practical security measures should reflect the level of any local security threats and the specifics of the project. The boundaries of the VZhG should be marked and, where necessary, equipped with appropriate barriers (fences) to prevent unauthorized access by unauthorized persons, as well as the ingress of domestic and large wild animals. Physical barriers that may be considered include:
· earthen ramparts
· ditches (under certain conditions)
· mesh or solid fencing
· engineering barriers (e.g. barbed wire) in areas with increased security requirements
· Concrete T-walls or similar sturdy barriers for high-risk areas. Fixed guard posts and possibly watchtowers may be required for surveillance and access control.
[bookmark: _Toc199155493]3.5 Access/Exit/Pedestrian Paths
A single, controlled access/entry point (CAP) should be used to control vehicle and pedestrian movement. Access should be organized to minimize interference with local traffic and ensure safety.
For emergency use (e.g., evacuation or access for special equipment), at least one additional (backup) exit/entry must be provided. All temporary accommodation facilities must have adequate access and egress for both vehicles and pedestrians. Pedestrian and vehicle traffic within the temporary accommodation facility must be separated as much as possible.
Pedestrian paths of appropriate width and paved surfaces must be provided from access points to all buildings/tents and from all buildings/tents to assembly points and key infrastructure facilities. Signage (directions of travel, building numbers, facility locations, evacuation routes, assembly points) must be in appropriate languages (taking into account the multinational composition of the staff) and posted in prominent locations.
[bookmark: _Toc199155494]3.6 Roads and parking areas
The internal roads of the VZhG must:
· Provide safe and convenient access to residential units, administrative buildings, parking areas, kitchens and dining areas, fuel areas, waste management areas, medical facilities and utility systems.
· have sufficient width and load-bearing capacity for the types of vehicles used, including special equipment (fire trucks, sewage trucks, garbage trucks, etc.).
Roads and parking areas must be:
· planned in such a way as to facilitate maneuvering, entry/exit of vehicles and minimize the creation of traffic jams.
· have a hard surface (for example, gravel, crushed stone, asphalt concrete - depending on the service life of the road and loads) and be, if possible, compacted.
· Equipped with sufficient external lighting for safe driving at night. Parking areas must be sloped to ensure surface water runoff and prevent flooding and ice formation.
[bookmark: _Toc199155495]3.7 Durability
All buildings and utility systems of the VZhG must be designed and constructed from materials suitable for the expected service life of the VZhG and the regional climatic conditions. All structures must be weatherproof (protected from rain, snow, and wind) and equipped with adequate thermal insulation, ventilation, and temperature control systems (heating and/or air conditioning) to maintain comfortable living conditions in accordance with sanitary standards.
[bookmark: _Toc199155496]3.8 Stability of buildings and structures
(Note: Numerical values given here and in the following text, such as those relating to wind speed or dimensions, are for guidance only and should be adapted to the specific project conditions, the type of structures used and local code requirements. Stability calculations should be performed by qualified engineers.)
All buildings and structures must be designed and installed to withstand the highest expected wind, snow, and, where applicable, seismic loads for the given location. Unless wind speeds are expected to exceed, for example, 20 m/s (the value is specified in accordance with local codes), containers, portable cabins (Portacabins), and trailers must be installed in accordance with the manufacturer's installation procedures and anchoring recommendations. If maximum wind speeds are expected to reach, for example, 30 m/s, the following precautions should be considered:
· Modules and trailers must be stabilized by anchoring them to foundations (e.g. concrete slabs) or by using special weights (e.g. large bags of sand or crushed stone, concrete blocks).
· If multiple modules or trailers are located close together in a row, stabilization may be required for each module, or at least for the end modules and several intermediate modules in the row, depending on their design and wind load.
· When using additional weights (such as large bags), they should be securely attached with cables or slings to the load-bearing elements of the module/trailer frame or chassis. Preferably, they should be secured to designated or manufacturer-approved anchor points.
· Large bags should be filled with dense material (rock, crushed stone, sandbags). The weight of the additional material should be calculated to ensure the stability of the modules and prevent them from tipping or shifting.
· Individual modules and trailers can be interconnected (if their design allows for this) to increase the overall stability of the group. Alternatively, groups of modules can be placed on a common steel base frame, which itself must be securely anchored. If maximum wind speeds are expected to exceed, for example, 30 m/s (or another critical value for a given region), a detailed engineering analysis of the structure's resistance to overturning/rollover and sliding should be performed to determine adequate shoring and anchoring schemes.
[bookmark: _Toc199155497]3.9 Maintenance
All buildings/structures and utility systems of the water supply system must be designed and installed to ensure safe and convenient on-site maintenance, repair, and replacement of components. Utility systems must be designed with the ability to install backup units for critical components (e.g., pumps, generators) and to have a minimum stock of essential spare parts to avoid extended service interruptions.
[bookmark: _Toc199155498]3.10 Mobility
In addition to selecting the type of utility system (e.g. modular or containerised) to suit the project's mobility requirements (if any, such as for phased deployment or relocation), utilities (electrical cables, water supply and sewer pipes) can be designed for temporary installation (e.g. above ground on supports or in trays) and equipped with quick-release couplings and connectors to facilitate installation, removal and reconfiguration.
[bookmark: _Toc199155499]3.11 Utilities
The safe and efficient operation of temporary housing depends largely on well-designed, securely installed, and properly maintained utility systems. Utility systems should be designed with the following in mind:
· ease and safety of installation, maintenance and subsequent dismantling (decommissioning).
· The maximum estimated occupancy and peak loads on the life support systems of the housing and communal services. For more detailed information on utilities, see the relevant subsections of Section 4 (Accommodation, Facilities, and Services).
[bookmark: _Toc199155500]3.12 Drainage (Surface drainage)
Preventing flooding and the formation of stagnant pools of rainwater and meltwater is an important factor when selecting and engineering a site for a water-based gas pipeline. While every effort should be made to select a site with a natural slope that is not susceptible to flooding, in some cases this may not be possible. In such situations, the following engineering precautions should be considered:
· construction of upland canals and drainage embankments to intercept and divert surface runoff from adjacent areas.
· vertical planning of the VZhG site with the creation of the necessary slopes and, if necessary, raising the level of the site or individual structures to protect against excess water.
· installation of an open (trays, ditches) or closed (pipelines) storm sewer system on the territory of the VZhG.
· installation of check valves on the outlets of sewer lines into collectors or receivers to prevent backflow in case of overflow.
· installation of effective drainage under and around building foundations.
· installation of permanent pedestrian paths with raised surfaces in areas where water may accumulate.
· Ensuring complete treatment of contaminated stormwater runoff (e.g. from industrial sites, parking lots, fuel storage areas) before discharge.
[bookmark: _Toc199155501]3.13 Seismic zones
If the area where the VZhG will be located is in a known seismic zone (according to seismic zoning maps), the following precautions should be taken during design and construction:
· The design of buildings, structures and engineering systems of the VZHG must be carried out taking into account the estimated seismic activity of the site and ensure minimal impact on personnel and structures in the event of an earthquake.
· Preference may be given to the use of single-story buildings made of lightweight structures with a high degree of seismic resistance.
· Building structures, especially residential ones, must be designed and, if necessary, reinforced to prevent progressive collapse.
· Flexible and earthquake-resistant materials and design solutions should be used for utility systems (water supply, sewerage, electricity supply, gas supply) to prevent their destruction, disruption of operation and the occurrence of secondary hazards (fires, leaks) in the event of an earthquake.
· Particular attention should be paid to the stability and tightness of critical elements, such as bunds and storage tanks for fuel and other hazardous materials, which must remain intact during seismic impacts.
· Evacuation plans must be developed and safe gathering places for people must be identified during or immediately after an earthquake.
· When locating a tsunami warning system in tsunami-prone areas (if applicable), it is necessary to provide tsunami warning systems and evacuation plans to elevated safe locations.
· It is necessary to ensure that any items, equipment, and furniture stored at height or that could shift or fall during an earthquake, posing a danger to people, are securely fastened.
[bookmark: _Toc199155502]3.14 Changes in the scope of work (and number of personnel)
Changes in the scope of construction and installation work at the main site or schedule adjustments may require changes in the number of personnel residing in the temporary housing camp, and, accordingly, expansion or reduction of temporary accommodation facilities. Potential future expansion or phased deployment of the temporary housing camp should always be considered when selecting the type of structure, designing utility systems, and planning the overall camp layout.
[bookmark: _Toc199155503]4. Accommodation, facilities and services
Regardless of the type of temporary housing facility chosen and its location, there is a requirement to comply with recommended minimum standards for temporary housing and associated facilities and services. Where necessary, separate facilities for female workers should be provided. General considerations for all areas should include ensuring:
· natural light during the day and sufficient artificial lighting
· outdoor lighting for safe movement at night
· ventilation to ensure sufficient air movement in all weather and climate conditions
· air conditioning (heating and/or cooling) as needed.
When using gas heaters, minimum requirements should include:
· outdoor storage of gas cylinders
· sufficient air flow with exhaust of combustion products to the outside
· carbon monoxide detectors
· supply of safe drinking water
· Sanitary and hygienic facilities. See 4.3 (Wastewater management).
· waste management
· furniture for each employee to store his personal belongings (for example, a ventilated wardrobe), locked with a key
· Pest and mosquito control.
[bookmark: _Toc199155504]4.1 Sleeping quarters
Sleeping areas should always be located at a sufficient distance from noise sources, such as generators, kitchens, and noisy rest areas. To the extent practicable, sleeping rooms or areas should be arranged so that shifts are separated, and day shift workers should not share a room with night shift workers.
Each employee must have a separate bed. Beds must not be arranged in tiers higher than two.
Bunk beds (or bunk beds) should only be considered for small-footprint VZhGs.
Bedding should be comfortable enough.
Bedding and bed frame materials should be designed to prevent parasites from growing.
Signs in rooms or tents must indicate the permitted number of occupants.
In sleeping areas for workers and for beds at floor level, the recommended area values (which may be adapted based on local regulations) should not be less than:
· for two people: 7.5 square meters
· for three people: 11.5 square meters
· for four people: 14.5 square meters
· for more than four people: the area must be at least 3.6 square meters per person.
In cases other than tents, sufficient ceiling height to allow full and free movement must be at least 203 cm. The minimum internal dimensions of an individual sleeping area must be at least 198 cm by 80 cm. When using bunk beds, the floor area is calculated only for the tier at floor level.
[bookmark: _Toc199155505]4.2 Toilets and sanitary facilities
Suitable and sufficient washing and sanitation facilities and supplies must be provided, with separate facilities for men and women. Toilet and sanitation facilities must be designed and constructed to meet the following:
· non-slip and washable floors
· One toilet, sink, and shower per 15 residents in the VZhG, proportionally for male and female staff. Additionally, consideration should be given to installing urinals to reduce waiting times during peak periods.
· good ventilation to the open air, independent of any other part of the living space
· all toilets and sinks are connected to the water supply and sewerage systems
· drainage systems in each room
· The shower and toilet unit is equipped with a non-return valve to prevent backflow of wastewater
· hot and cold water to washbasins and showers in basic VZhG
· exhaust gases from heating systems are discharged outside
· All electrical installations are designed for use in damp areas.
· Soap, sanitary paper and/or sanitary water supply must be supplied to all public sanitary facilities
· adequate privacy, including lockable doors in toilets and showers.
[bookmark: _Toc199155506]4.3 Wastewater management
Wastewater is considered non-chemical liquid waste generated in residential premises and is typically collected in pipe systems. In addition to household wastewater, special attention should be paid to runoff from food service facilities and potentially petroleum-contaminated wastewater.
There are several categories of wastewater that require different management approaches:
· Rainwater: Does not require any treatment other than proper drainage and disposal. Rainwater volumes will likely exceed the capacity of conventional treatment plants or septic tanks. Measures must be taken to prevent contamination by petroleum products or other harmful substances from the VZhG area.
· Domestic wastewater ("gray" and "black"):
· Greywater: consists of household wastewater with a relatively low load of organic matter or chemicals (water from sinks, showers, and laundries). It is important that the soaps and detergents used are biodegradable.
· Blackwater: Consists of wastewater from toilets, urinals, and other sources with a high organic load. Leakage into freshwater systems should be prevented.
· Wastewater from food preparation and consumption areas (kitchens, canteens): This wastewater is characterized by a high content of fats and organic matter and requires mandatory preliminary treatment in local oil and grease traps before discharge into the general sewer system or to a treatment plant.
· Wastewater potentially containing petroleum products: Stormwater runoff from fuel storage areas, refueling stations, vehicle parking areas, and repair areas. Such wastewater must be collected separately and treated in specialized facilities (e.g., oil separators, sorption filters) before any discharge.
[bookmark: _Toc199155507]4.3.1 Rainwater drainage
Drainage of rainwater or other naturally occurring water in or around temporary living spaces is important to:
· protect people from discomfort and health hazards associated with humidity and wetness
· protect materials and equipment from water damage
· avoid mud, puddles and the like in or around residential areas, on walkways, parking areas and roads
· avoid opportunities for pests (such as malaria-carrying mosquitoes), mould and animals attracted to water/humidity to breed.
Effective drainage is usually easily achieved with simple engineering methods such as gutters, pipe channels, and the like. If large volumes of water are expected, pumping may be necessary. Drainage water should be diverted to natural water bodies or other receiving areas, far enough from residential areas to avoid undesirable impacts such as mosquito breeding. If discharged into clean water bodies, some settling of sediments may be necessary before discharge, but further treatment should not be necessary. Due to the lack of such treatment, measures should be taken to prevent contamination of drainage water (especially by petroleum products from industrial sites) . Care should be taken to ensure that drainage water disposal does not cause a nuisance to local residents.
[bookmark: _Toc199155508]4.3.2 Wastewater treatment (domestic)
Domestic wastewater is generally divided into two categories:
· gray wastewater
· black wastewater.
The different types of domestic wastewater treatment systems and their applicability are described in Table 1.
Wastewater treatment plants, septic tanks, and settling tanks produce relatively harmless liquid effluent and some solid residues. Unless there are significant impacts, treating domestic wastewater before discharge (after primary treatment, as described above for kitchen wastewater) is wasteful. Typically, the volumes of graywater generated will be significantly greater than the volumes of blackwater, yet require less treatment. For this reason, the two streams should be separated and treated separately if technically and economically feasible. Treatment of domestic wastewater is typically limited to the removal of organic matter and suspended solids.
[bookmark: _Toc199155509]Gray wastewater
Greywater consists of household wastewater with a relatively low organic or chemical load. Typically, it comes from household appliances other than toilets, such as sinks, kitchen sinks, showers, dishwashers, and washing machines. It's important that the soaps and detergents used are biodegradable; otherwise, streams containing such products will need to be treated as chemical waste. Greywater streams from kitchens should be initially equipped with grease traps. These trap large solids and collect grease.
[bookmark: _Toc199155510]Black sewage
Blackwater consists of wastewater from toilets, urinals, and other sources with a high organic load. Leakage into freshwater systems should be prevented.
When designing wastewater treatment facilities, the following should be considered. Liquid effluent from treatment plants and septic tanks must meet a number of criteria and specifications. These criteria and specifications are typically specified in local regulations.
Wastewater poses a health hazard to those who come into unprotected contact with it. It can cause skin irritation and bacterial, fungal, amoebic, or parasitic infections.
Storage tanks and septic tanks should be designated as confined spaces, as methane gases can accumulate in them, posing a risk of explosion and suffocation. Parasite eggs (such as hookworm) are typically the most resistant to decomposition and the most difficult to remove, and where they are present, longer decomposition periods will be required.
Wastewater can have adverse health and environmental impacts due to the spread of infectious agents. Care must be taken to ensure that wastewater and discharged products are adequately degraded before disposal, and that disposal occurs at a safe distance from aquifers, wells, or open water bodies used by the public.
[bookmark: _Toc199155511]4.3.3 Wastewater disposal
Any wastewater disposal must consider its impact. Waste must not:
· influence a person's present or future activities
· attract animals (wild or domestic) or pests (such as flies and mosquitoes)
· pollute surface water bodies or watercourses, or groundwater (aquifers).
Disposal of liquid waste (after appropriate treatment) can be carried out by:
· collection and transportation to the disposal facility (unwanted transport impact)
· local discharge (subject to permits)
· absorption through the walls of the septic tank (for small volumes and suitable soils)
· absorption or evaporation (pond or spray) in dispersion zones
· vertically drilled wells (taking into account hydrogeological conditions)
· reed beds (biological ponds) for water-based irrigation intended for use for more than six months
· further purification and subsequent reuse for specific purposes as process water, such as toilet flushing, vehicle washing and dust control.
Local discharge and natural absorption infrastructure should be located at least 100 metres away from residential areas, local populations and watercourses and, if possible, downwind from them.
When using evaporative spraying, spray areas should be moved regularly to prevent puddles from forming on the surface.
When using drainage fields, vertical wells generally provide better percolation than surface ponds. In the simplest case, a vertically drilled well can be very effective at dispersing liquids into the surrounding rocks.
Precautions must be taken to ensure such wells do not pollute aquifers. Discharging large quantities of organic material (whether decomposed or not) can lead to a condition called eutrophication, where unnatural and excessive amounts of nutrients are introduced into the local ecosystem. This can, for example, cause algal blooms (explosive growth of algae) in water bodies. These algae, in turn, consume all the oxygen present in the water, leading to high mortality rates for all oxygen-requiring organisms (such as fish).
[bookmark: _Toc199155512]4.3.4 Disposal of solid residues from treatment facilities and septic tanks
Disposal of solid residues (sludge) can be carried out by means of:
· collection and transportation to a specialized disposal facility (e.g., industrial waste landfill, sludge treatment facility). This creates additional transport impacts.
· dehydration and subsequent use as a fertilizer (if the composition and regulations allow) or a component for land reclamation.
· burial at specially equipped sites on the territory of the VZhG (if permitted and safe) with subsequent reclamation.
· Discharge into large bodies of water (e.g. lakes, fast-flowing rivers and the open sea) is strongly discouraged and generally prohibited without deep cleaning and special permits.
[bookmark: _Toc199155513]

Table 1: Wastewater Treatment Systems
	Type of wastewater treatment system
	Brief description of the system
	System suitability for grey and/or black wastewater treatment. Yes = Suitable, No = Unsuitable
	Advantages
	Flaws
	Comments

	
	
	Gray wastewater
	Black sewage
	
	

	Public sewerage system
	Public wastewater collection, transportation and treatment system
	Yes
	Yes
	If available and permitted for use, only a piping and connection system or removal and transportation by a sewage truck is required.
	Risk of overloading public systems.

	Wastewater treatment plant (WWTP)
	Mobile or stationary local cleaning system
	Yes
	Yes
	The wastewater is highly purified and easily disposed of. It is suitable for on-site disposal.
	High equipment costs. High operating costs and energy consumption (including fuel transportation) and air pollution (CO2, etc.). Prone to breakdowns, requiring a backup plan (backup units or removal by sewage truck to the public system). Requires significant transportation. Moving mobile units is difficult because they are heavy, have a high center of gravity, and require time to restore their decomposition function at each new location. The solid/sludge residue must be transported for disposal.

	Septic tanks, Aerobic
	Storage tanks in which organic decomposition occurs in several stages. Aerobic, meaning oxygen is present (often due to aeration).
	Yes
	Yes
	A relatively simple system. No need to transport large components. Can be built on-site. The runoff is harmless enough for on-site disposal. Partial discharge of water directly through a "drain field" (porous) structure may be permitted.
	Dismantling may be required when abandoning the site. Accumulation of solid residue may require removal and disposal. Confined spaces! Do not use in flooded areas!

	Septic tanks, Anaerobic
	Storage tanks in which organic decomposition occurs in several stages. Anaerobic, meaning there is no oxygen present (sealed with water seals).
	Yes
	Yes
	A relatively simple system, but slightly more complex than an aerobic system. No need to transport large components. Can be constructed on-site. The effluent is harmless enough for local disposal, but requires oxygenation before discharge.
	Dismantling may be required when abandoning the site. Accumulation of solid residue may require removal and disposal. Confined space hazard. A booster may be required for startup and some time before it is fully operational. May be designed for use in flooded areas.

	Pits (Cesspools)
	A simple cesspool or borehole that is filled in after use.
	For small volumes
	Yes
	A very simple system, but not suitable for large populations or long-term use. It can usually be built entirely from local materials. It's especially suitable for mobile camps.
	Odors. Addition of lime may be necessary. Confined space hazard. Solid residue may not be allowed to remain on-site and may require collection and disposal.

	Evaporation by boiling
	An option used in small arctic or other sensitive environments is evaporation by boiling.
	Yes
	No
	If discharges occur, storage and transportation are not practical.
	A very energy-intensive process.

	Burning
	Incinerator toilets or dry encapsulated toilets with separate incineration.
	No
	No
	If discharge, storage and transportation are not practical.
	Incinerator toilets are very energy-intensive. Dry toilets are suitable in combination with on-site incineration of other waste.

	Collection and removal
	Wastewater is collected through pipes into a container and then pumped into tanker trucks for transportation and disposal.
	For small volumes.
	Yes
	Lack of on-site disposal of any kind. May be limited to blackwater only, while greywater is treated and disposed of on-site. May be a quick, temporary solution.
	Odors. Transport impact. Dismantling upon abandonment of the site.



[bookmark: _Toc199155514]4.4 Water supply
Water is essential for the temporary housing complex (THC). It will be used for various purposes with varying quality requirements. Water can be divided into three categories:
· Industrial water : used for cooling or cleaning equipment, fire extinguishing, dust suppression, etc. If it does not involve contact with human skin, then the quality requirements are relatively low.
· Domestic water : used for flushing toilets, laundry, dishwashing, and similar purposes. Domestic water must be safe for contact with human skin, but does not necessarily meet the strict requirements for oral consumption.
· Potable water : used for cooking and drinking. It is desirable that water for washbasins and showers be potable and suitable for consumption, but this is not absolutely necessary. If this is not the case, this should be clearly indicated.
Consumption of process water depends heavily on the activities at the facility. The expected consumption of water for domestic and drinking purposes ranges from 150 to 350 liters per person per day, depending on climatic conditions and operational considerations. Approximately 10% of this volume should be of potable quality. If the water supply is insufficient and not completely reliable, a buffer capacity should be provided, depending on the logistical arrangements, as a water shortage at the facility is unacceptable. If necessary, this reserve can also be used to cover potential firefighting needs.
There are many possible water supply sources. Each has its own advantages and disadvantages, summarized in Table 2 ( Water Supply Sources). Depending on the quality of the available water, it may require purification to make it suitable for domestic use or drinking. Potable water purification methods are summarized in Table 3 (Water Purification Methods).
[bookmark: _Toc199155515]4.4.1 Water quality testing
When deciding on a location to obtain drinking water, sources must first be tested for chemical and bacteriological contamination:
· at the source
· At distribution points, faucets, and showers. The supply chain for planned production, transportation, and distribution must be reliable, with critical points identified.
[bookmark: _Toc199155516]4.4.2 Arsenic contamination
A special case of water pollution is arsenic contamination. It occurs naturally in water wells in some regions of the world. Arsenic is very harmful to human health.
Water containing this chemical can, at best, be used for industrial purposes. Arsenic removal processes can be used to purify the water. Arsenic removal can be accomplished using special filters (aluminum oxide) or by passing the water through reverse osmosis. In areas where arsenic is endemic, wells should be regularly monitored, as clean wells can become contaminated with arsenic after some time in use.
[bookmark: _Toc199155517]4.4.3 Water distribution
Distribution from a storage or pumping system must be carried out through suitable pipelines. Care must be taken to prevent contamination of the pipeline system. Buried systems should be sealed and, if possible, maintained under constant pressure to prevent the ingress of contaminants. If for any reason pressure is not maintained, flushing the system is recommended. Various types of water distribution systems are summarized in Table 4.
[bookmark: _Toc199155518]4.4.4 Water consumption management
If water supplies are limited or if water is transported by tanker trucks, it may be advisable to manage consumption and reduce it to a reasonable minimum. Consumption management may include the following:
· ensuring the integrity of the system, absence of leaks
· self-closing taps
· economical shower heads
· urinals and toilets with low/high flush options
· recirculation of treated wastewater for technical needs (e.g., irrigation of the territory, dust suppression)
· restricting the use of water for non-essential purposes, such as washing vehicles.
[bookmark: _Toc199155519]

Table 2: Water supply sources
	Source of supply
	Brief description
	Source suitability (Y=Suitable, N=Not suitable, YM=Suitable in most cases)
	Advantages
	Flaws
	Comments

	
	
	Drinking water
	Water for household needs
	Industrial water
	

	Public water supply
	From the public water supply network
	YM
	Y
	Y
	If available, it's easily obtained through a public water supply. Additional purification may be required to achieve drinking quality.

	Fence from a natural surface source
	There may be a water source in the vicinity of the VZHG that can be used, such as a river, freshwater lake, or large stream.
	YM
	Y
	Y
	If available, this can be implemented relatively easily. Construction of a water intake point and a pipeline system, possibly with pumps, is required.

	Well (dug) or shallow borehole
	A water well from a shallow natural aquifer, dug manually or using simple machinery. Typically found near rivers or other bodies of water, or in areas with regular rainfall.
	YM
	Y
	Y
	If a clean aquifer is located close to the surface, this can be relatively easy to construct. It requires little maintenance if constructed correctly.

	Deep artesian well (bored)
	Drilled by a drilling rig with casing pipes installed at the required intervals to reach deep aquifers.
	YM
	Y
	Y
	A relatively simple and well-studied technology. It can reach protected aquifers. Water from most deep natural aquifers is often of high quality, close to drinking water (testing required).

	Water delivered by tanker trucks
	Use of water tankers to transport water from an approved water supply source.
	YM
	Y
	Y
	A quick solution if a source and access are available, especially in the initial stages or for remote sites. Water quality is monitored at the source.

	Desalination (sea or brackish water)
	Using a desalination plant to produce fresh water.
	Y
	Y
	Y
	Can produce high quality water in regions with a shortage of fresh water but the presence of saline sources.

	Bottled water
	Purchase of bottled drinking water and transportation to the site.
	Y
	N
	N
	Can provide safe, reliable drinking water, especially for drinking and cooking purposes when the quality of other sources is in doubt.



[bookmark: _Toc199155520]

Table 3: Water purification methods
Note: Typically, several methods must be used sequentially to gradually improve water quality.
	Cleaning method
	Brief description
	Suitability of the purification method for different types of water (Y = suitable, N = unsuitable)
	Advantages
	Flaws

	
	
	Drinking
	Water for household needs
	Industrial water

	Defending
	Leave the water in the settling tank for a while to allow the solid particles (suspension) to settle.
	Not enough without further processing
	Y
	Y

	Coagulation and Flocculation
	Add chemical reagents (coagulants, flocculants) to aggregate fine suspended solids and colloidal particles, followed by settling or filtration.
	Insufficient without further treatment (often prior to filtration/disinfection)
	Y
	Y

	Chemical neutralizers/reagents for pH correction and removal of specific impurities
	Use chemicals to neutralize acidity/alkalinity, remove iron, manganese, etc.
	Requires subsequent disinfection for drinking water
	Y
	Y

	Chlorination (or other reagent disinfection methods, such as ozonation)
	Add chlorine (or other disinfectants) to kill pathogenic microorganisms.
	Usually Yes (subject to residual concentrations)
	Y
	Y

	Filtration (mechanical, sorption, membrane)
	Use filters of various types (sand, carbon, cartridge, membrane) to remove suspended solids, bacteria, and some dissolved substances.
	Y (especially membrane and sorption for post-treatment)
	Y
	Y (mechanical)

	UV treatment
	Use UV radiation to kill bacteria, viruses and other microorganisms.
	Y (requires water to be free of turbidity)
	N (does not remove chemical contaminants)
	N (does not remove chemical contaminants)

	Reverse osmosis
	Filtration of water under high pressure through a semi-permeable membrane.
	Y
	Y
	N (overkill for most technical needs)

	Desalination (if the source is salt water)
	Processes (eg reverse osmosis, distillation) to remove salts from seawater or brackish water.
	Y
	Y
	N (redundant)

	Boiling (for small volumes of drinking water)
	Bringing water to a boil and maintaining the boil for a specified time.
	Y
	N
	N



[bookmark: _Toc199155521]Table 4: Water distribution systems
	Water distribution method
	Brief description
	Advantages
	Flaws

	Pressure in the supply system
	The public system may have sufficient pressure to distribute directly to the accommodation facility.
	Just.
	Lack of buffer stock in case of supply interruption.

	Gravity storage tank
	A tank located high enough to create natural pressure in the distribution system.
	Relatively simple and reliable, also provides some buffer stock.
	Requires a pumping system to supply the tank, but pumps do not necessarily have to be capable of handling peak flows.

	Hydropneumatic system
	Water is stored under pneumatic pressure for distribution by pumps.
	Ease of implementation. No need for a large above-ground tank.
	Acquisition cost. Difficulty regulating pressure and meeting peak demand.


[bookmark: _Toc199155522]


4.5 Kitchens and dining rooms
Canteen space should be designed to serve at least 30% of the VZhG's on-shift population in a single sitting, where practical. The number of people, cultural diversity, and shift schedules should be adequately taken into account in the catering arrangements, including reasonable mealtimes and conditions.
[bookmark: _Toc199155523]4.5.1 Dining halls
Canteens must meet the following requirements. They should preferably be located close to the center of the work area to minimize pedestrian traffic between living areas and the canteen. They should be located close to washrooms and toilets. They should be air-conditioned and designated as "no-smoking" areas. Self-service food should be available. Changing rooms should be located near the canteen. (Personnel in work clothes and shoes are prohibited from entering the canteen.)
[bookmark: _Toc199155524]Kitchen design
The layout of the kitchen(s) and associated areas should consider the following criteria: Food processing and waste disposal areas should be separated to prevent cross-contamination. The kitchen should be designed and equipped to ensure:
· well-ventilated and air-conditioned work areas
· hand wash basins
· floors and surfaces that can be easily and effectively cleaned
· easily accessible dry food storage and cold storage facilities
· areas/surfaces for preparing hot and cold dishes
· kitchen equipment for cooking
· efficient distribution of hot and cold food
· Adequate equipment for washing cookware, tableware, and utensils. A two-sink system (one for washing, one for rinsing) or automatic dishwashers (impractical in mobile camps) should be used.
· efficient collection and pre-treatment of wastewater from kitchen equipment, including the installation of appropriate oil and grease traps before discharge into the general sewerage system of the VZhG.
· storage of kitchen pots, utensils and all dishes/cutlery
· waste management capabilities.
[bookmark: _Toc199155525]4.5.2 Storage of food products
Adequate food storage facilities must be provided to ensure all food served is properly preserved and suitable for consumption. The following food storage facilities and equipment must be provided:
· Freezers capable of maintaining a food temperature of –18°C. Freezers must be opened from the inside and equipped with an audible alarm.
· refrigerators capable of maintaining food temperatures in the range of 1–4°C
· Dry storage areas capable of maintaining a food temperature of 21°C and inaccessible to rodents. A monitoring system must be implemented to control the storage temperature of frozen and other food products.
[bookmark: _Toc199155526]4.5.3 Bakery
In large VZhGs, the possibility of locating the bakery in a separate building should be considered. Particular attention should be paid to the specific risks of storing and handling flour (the dust of which can create an explosive atmosphere), the dough mixer, and the ovens. The bakery should be a non-smoking area.
[bookmark: _Toc199155527]4.6 Laundry
An easily accessible camp laundry should provide facilities for washing, drying, ironing, and storing household linens (e.g., bed linens, towels, and pillowcases) and personal clothing, including work uniforms. The laundry should be designed to handle an average of 5 kg of dirty linen and clothing per person per week. The laundry should be designed to ensure consistent separation of linen categories, including dirty and clean, as well as dry and wet. The laundry should be designed to effectively perform the following tasks:
· receiving items for washing
· marking and labeling
· sorting
· washing
· drying
· ironing (ironing machines for bed linen, steam presses and electric irons)
· storage
· Return of washed and ironed laundry to residents. Temporary storage of clothing should be considered the storage of flammable materials and, therefore, should be minimized.
[bookmark: _Toc199155528]4.7 Power supply
Electricity is a vital service in any temporary housing camp. If mishandled, it can cause fires and fatal accidents from electric shock.
[bookmark: _Toc199155529]4.7.1 Electricity sources
The power supply capacity must be sized for the total capacity of the HVDC and must provide 20% additional capacity for unforeseen circumstances. Backup and emergency power systems should be provided if necessary. In the event of a failure of the primary power source, a reliable backup system must be provided to power at least essential services (medical center, communications, IT networks, emergency and evacuation lighting, auxiliary equipment of the main distribution boards, etc.) for a specified period.
[bookmark: _Toc199155530]External supply
If available, electricity can be obtained from the public grid or another nearby operating facility. Connection to such a grid typically requires the installation of a power line (overhead or underground) to the VZhG, as well as a transformer substation, main distribution board, and electricity meter at the VZhG entry point.
Incoming equipment should preferably be provided and maintained by the public grid operator or, as appropriate, by the operations department of a nearby operating facility. Downstream of the metering point, the electrical installation will be part of the VZhG system and will be installed, owned, operated, and maintained by the VZhG operator.
[bookmark: _Toc199155531]Generators
Diesel generators are the most commonly used type and are preferred due to their proven reliability and the relative safety of diesel fuel. However, for smaller gas generators or backup systems, small gasoline engines can be used if a low-power diesel alternative is unavailable.
Generators should be housed in a soundproofed enclosure providing protection from the weather, or located at an appropriate distance from living quarters and designed for outdoor operation. If possible, the location should be downwind of the generator.
Generators and fuel tanks must be protected by bunds to contain fuel or oil spills. To ensure independent, continuous operation and fuel supply, fuel tanks must be installed near the generators. If parallel operation of multiple generators is required, synchronization, load sharing, and, preferably, load shedding systems must be installed.
In situations where parallel operation of generators is not required and/or not possible (e.g. due to unavailability of synchronising equipment), the circuit breaker or disconnector of the non-operating generator must always be locked in the OFF position and interlocked with the circuit breaker or disconnector of the other generator, either by a master key system or by a break-before-make type mechanical interlock.
Generators must not be connected in parallel to an external power source without the approval of the external power supplier, or an interlock must be provided to prevent parallel operation of the generator and the external power source.
Three-phase generators must be connected in a star configuration using the TN-S system.
Connection using a delta circuit is strongly discouraged.
When using an external power source, incoming grounding is typically performed using the TN-C or TT system, depending on the country, and on-site grounding is performed using the TN-S system. Depending on their use, generators must be equipped with the following protection, control, and metering equipment at a minimum:
· short circuit protection
· overcurrent protection (thermal)
· protection against low and high voltage
· reverse power protection*
· manual or automatic synchronization and synchronization checking equipment *
· Automatic voltage regulation system suitable for island and parallel operation*
· voltmeters for three line voltages
· ammeter for each phase
· frequency meter
· emergency stop button clearly marked on the engine.

*when generators operate in parallel or are synchronized with a power source from a transformer.
[bookmark: _Toc199155532]Solar energy
The use of solar energy is encouraged for longer-life HVAC systems in climates suitable for solar energy generation.
[bookmark: _Toc199155533]Uninterruptible power supplies
Uninterruptible power supplies (UPS) with AC or DC distribution must be provided to supply essential loads critical to human safety and control of the power system. Examples of such loads include:
· evacuation and backup lighting
· medical center lighting and vital medical equipment
· IT network
· external and internal communication systems
· auxiliary equipment of switchgear (to ensure restart of the electrical system)
· Fire detection and fire alarm systems.
[bookmark: _Toc199155534]4.7.2 Design of the power supply system
The design of a VZH electrical system should include the following considerations.
An internationally recognised standard (e.g. IEC 60364 or national standards harmonised with it) or an equivalent national standard shall be selected and systematically applied for the design and construction of the entire electrical system of the VGG.
A layout diagram of the power plant must be provided, showing the location and identification (ID) numbers of generators, switchgear, switching equipment and energy consuming installations (offices, workshops, canteen, equipment, etc.).
A single-line diagram of the power supply system must be provided, showing the power source, power supply system, and distribution system with interconnections. The diagram must indicate cable cross-sections, route lengths, switching equipment ratings, protective device ratings, and other relevant data to ensure complete documentation of the system's safety and operability aspects. System power, equipment ratings, and impedance, winding configuration, and grounding schemes must also be shown.
The design of electrical systems and equipment in temporary VZHGs must ensure that all operation and maintenance work can be performed safely, as with permanent installations. The system must be designed so that installation components can be isolated from power sources during maintenance, and so that the absence of voltage on the equipment can be safely verified.
Wire color coding must be adopted and consistently used throughout the system. Phase number coding (L1, L2, L3, N, ground symbol) is preferred over letter color coding (e.g., RYB).
[bookmark: _Toc199155535]4.7.3 Materials
Insulating and dielectric materials used in all electrical equipment and transformers must be non-toxic and must not contain compounds that are persistent and hazardous pollutants of the environment or that may form them during combustion, such as polychlorinated biphenyls (PCBs), asbestos, halons, etc.
All materials and components used must be suitable for their intended purpose, climatically appropriate, and protected from water penetration, moisture, corrosion, and damage, taking into account prevailing weather conditions. Due consideration must be given to the effects of direct sunlight (UV radiation and heat) on outdoor equipment.
[bookmark: _Toc199155536]4.7.4 General protective devices
The electrical system must be equipped with reliable automatic protection to ensure safety in the event of electrical equipment failure or system malfunction.
· Thermal fuses for protection against overload currents. Thermal fuse protection should be cascaded, from the maximum permissible currents at the main distribution board to the minimum possible currents at the level of individual consumer units, such as buildings and trailers. At this final stage, the fuse rating should typically be 16 amps for household outlets and low-power appliances, such as lighting.
· Residual current devices (RCDs) , also known as residual-current circuit breakers (RCCBs), earth-leakage circuit breakers (ELCBs), or residual-current circuit breakers (RCCBs), must be cascaded, as with the thermal fuses above, with a final tripping value of 30 mA.
· emergency switches/buttons located in strategic locations
· Surge protection devices for sensitive equipment. These devices must selectively isolate faulty circuits with minimal time delay, avoiding outages across large sectors. At a minimum, protection functionality must cover protection against the negative consequences of short circuits, overcurrents, and ground faults. In any case, this protection must operate within a timeframe consistent with the equipment's short-circuit current withstand capacity, the system's stable operating limits, and the maximum fault clearance time.
[bookmark: _Toc199155537]4.7.5 Distribution devices
For distribution boards with a rated voltage of ≤1000 V, the maximum permissible response time of the circuit protection in the event of a fault on the busbars must not exceed one second.
The switchboard and its components must have sufficient short-circuit breaking capacity, rated for at least three seconds.
The distribution board ratings should be based on the nominal power of the incoming supply, as well as the electrical load of the circuit, when all backup panels and circuits are operated at their maximum circuit rating, with due consideration for the required diversity factors of the distribution board. This rating should be re-checked when connecting a generator/transformer with a higher rating to the panel or when connecting new load sectors.
Switching and protective devices must be suitable for continuous operation. For:
· single-phase systems: double-pole switches should be used
· Three-phase systems: Four-pole devices should be used. Molded case circuit breakers (MCCBs) are preferred.
Each distribution board/distribution panel must be provided with a copper earth busbar of sufficient rating and properly grounded. All circuits must be clearly identified and labeled for maintenance and safety purposes.
All distribution panels must be lockable, and access must be restricted to authorized personnel only. Each input must be equipped with an on-off switch.
Outgoing units shall provide the ability to be securely disconnected from the busbar system to allow safe maintenance or repair of circuits and cables.
All switches on distribution boards must be lockable in the off position to enable the use of lockout and tagout (LOTO) systems.
[bookmark: _Toc199155538]4.7.6 Cables and wires
For the distribution of electricity via the VZhG, there is a choice between using overhead and/or underground cable lines.
Overhead power lines are inexpensive and easy to install, but they pose a constant risk of accidental contact with vehicles, cranes, ladders, or other tall equipment. They are also more susceptible to lightning strikes. For these reasons, underground cables are preferred for longer-lasting overhead power lines. When used, overhead cables must be clearly marked and must not cross vehicle paths or do so at a certain clearance height. Low-voltage overhead cables (≤1000 V) must be insulated.
When using underground cables, they must be laid to a sufficient depth with markers to indicate the cable route. Armored cables should be used for underground installations and must be grounded at both ends. All internal wiring should be concealed within the structure or installed in impact-resistant PVC conduits/ducts or metal conduits/ducts. Cable cross-section selection should be based on the manufacturer's specifications and take into account:
· thermal resistance during short circuit
· voltage drop
· rated current.
The use of PVC wiring in enclosed spaces should be avoided and cross-linked polyethylene (XLPE) cables and wires, fire-retardant or low smoke and gas emitting (LSZH) should be used instead.
All cables that may be frequently moved/repositioned should be flexible, such as reinforced neoprene rubber or equivalent, or braided.
All cables must have a third or fifth ground wire, depending on whether the power supply is single-phase or three-phase. In TN-S grounded systems, the ground wire must be connected to the neutral point of the power source and grounded.
[bookmark: _Toc199155539]4.7.7 Sockets
[bookmark: _Toc199155540]Power sockets
Power socket outlets must be standardized for each rating and type throughout the installation and must have a built-in earthing connection. Accidental incorrect plug insertion into sockets of incompatible systems must be prevented. Connections for three-phase plugs must be made in such a way as to maintain the same phase order.
Each power outlet must, at a minimum, be controlled and protected by a molded-case circuit breaker (MCCB), be of the male (female) type, and have a watertight, self-closing cover. Only plugs with armored cables may be inserted into these outlets.
[bookmark: _Toc199155541]Household sockets
A sufficient number of household outlets must be provided to avoid the need for additional multiple-unit extension cords. Household outlet circuits must be protected separately from the premises' lighting circuits.
Household outlets must have a standard supply voltage throughout the entire VZhG: 230/220 V or 110 V (depending on the adopted standard). The adopted type of household outlet must be used consistently throughout the VZhG and correspond to the supplied voltage.
All household sockets must have a grounding contact. Outdoor household sockets must be splash-proof, RCD-protected, and preferably rugged (e.g., compliant with IEC 60309 or equivalent).
[bookmark: _Toc199155542]4.7.8 Grounding
The neutral of the low voltage (LV) electrical system must be securely earthed close to the generator set/trailer and the associated LV system must have separate neutral and protective conductors, i.e. a TN-S system.
For equipment operating on low voltage, the phase-to-ground loop impedance must ensure circuit disconnection within one second under conditions of a stable (with negligible resistance) ground fault. To ground the electrical system and equipment, the installation must have a common grounding grid connected to at least two sets of grounding electrodes.
The grounding resistance of this common grounding grid should be as low as possible, with a maximum value of 25 ohms (or in accordance with applicable local regulations). Appropriate measures, such as a grounding loop, etc., must be provided to achieve the lowest possible grounding resistance to prevent potential rise in the grounding system.
A common grounding grid must run throughout the entire installation as a main ring. Metal frames of mobile installations, such as trailers, portable cabins, and containers, must be interconnected via a secondary grounding loop.
All exposed conductive (metal) parts and third-party conductive parts of the equipment must be connected to a common grounding grid.
The neutral of the low voltage electrical system must be reliably grounded near the generator, and the associated low voltage system must have separate neutral and ground conductors.
All equipment must be capable of withstanding the short-circuit currents passing through the system and the resulting voltages in the event of equipment or circuit failure.
[bookmark: _Toc199155543]4.7.9 Power supply for trailers, mobile buildings, containers and tents
When providing electrical power to trailer/container/tent areas, the following should be considered:
All trailers, containers, and tents must be powered by 110 or 220/230 VAC, 50 Hz (or another voltage/frequency specified in the project). With the exception of three-phase equipment (e.g., air conditioners), power must be supplied from only one of the available phases.
If a plug and receptacle power configuration is adopted, the receiving receptacle must be a male plug and the power cord (matching end) must have a female plug.
All units or groups of units shall have a strategically located emergency stop switch or equivalent device.
All circuits inside and outside the trailer/container/tent must have a grounding conductor installed and connected to the equipment.
All metal parts of the installation and equipment must be connected to the grounding circuit.
[bookmark: _Toc199155544]4.7.10 Power supply of wet rooms
Workshops, laundries, kitchens, showers, and bathrooms must have wiring and fittings suitable for wet and outdoor conditions and protected by RCDs. Lighting fixtures, switches, and sockets must be located a safe distance from showers and sinks.
[bookmark: _Toc199155545]4.8 Use of gas
Gas can be used in temporary housing for cooking, heating, or hot water. However, gas poses risks of fire and explosion, as well as asphyxiation due to a lack of oxygen or incomplete combustion, which produces carbon monoxide.
[bookmark: _Toc199155546]4.8.1 Gas supply
Gas is typically supplied to individual consumption points from locally installed cylinders. In rare cases where centralized supply from a public network or a large liquefied petroleum gas (LPG) or liquefied natural gas (LNG) tank is being considered, specialist advice on the installation of such tanks and the associated distribution network should be sought.
Only certified gas cylinders with a valid test mark should be used. Gas cylinders showing signs of corrosion or mechanical damage should be disposed of.
[bookmark: _Toc199155547]4.8.2 Design of gas system
For the design and construction of gas systems, a reputable standard (national or international) must be selected and systematically applied. If the pipeline is local and easily visible between a single cylinder and a small number of consumption points, a pipeline diagram may not be required; however, leak testing of connections must be ensured.
[bookmark: _Toc199155548]4.8.3 Materials
Flexible hoses must be gas-rated and have a valid expiration date. They should be used only for connecting to gas cylinders, stored outdoors (or in designated ventilated cabinets), without tension or sharp bends, and should not be subject to friction or contact with sharp edges. The remainder of the gas pipeline (if permanently installed) must consist of permanently installed gas-rated pipes (e.g., steel or copper).
The pipeline shall be secured and supported at regular intervals so that the joints are not subject to vibration or differential movement.
Valves and other fittings must be gas grade.
The pipeline and installation shall be pressure tested before being put into service and shall not show a measurable drop in pressure within the time specified by the standards (e.g. 20 minutes or according to local requirements).
[bookmark: _Toc199155549]4.8.4 General protective devices
The gas cylinder must be equipped with a pressure-reducing device (pressure reducer). Shut-off valves must be strategically located and easily accessible.
Gas-fired heaters, water heaters, and furnaces must have a thermal protection device (thermocouple or similar) that shuts off the gas supply if the flame goes out. Rooms containing gas burners must be equipped with heat and carbon monoxide (CO) detectors and appropriate alarms.
[bookmark: _Toc199155550]4.8.5 Exhaust systems and ventilation
Gas appliances should only be installed in well-ventilated areas to ensure sufficient air flow for combustion.
Exhaust gases from gas heaters, furnaces, or gas water heaters should be vented outdoors, not into a closed room or area. They should be thermally insulated to prevent a fire hazard.
Gas stoves should be equipped with an exhaust hood that provides active ventilation to the open air. Since combustible grease tends to accumulate in such hoods, they should be equipped with cleanable filters. For larger kitchens, permanent fire suppression systems (such as CO2 or dry chemical) may be considered.
Pipelines should only be placed in well-ventilated spaces to prevent potential leaks from leading to the accumulation of explosive gas-air mixtures.
Rooms with gas boilers or high-power heaters should be equipped with CO monitors or detectors.
[bookmark: _Toc199155551]4.9 Fire safety
Fire safety management and fire protection strategies should always be based on the principle that protecting people, not assets, is the primary goal. Often, a "burnout" policy (controlled burnout within safe limits) is preferable to endangering lives when extinguishing large fires; in these cases, firefighting efforts should be limited to rescuing people, containing the fire, and preventing its spread to adjacent properties.
[bookmark: _Toc199155552]4.9.1 Fire safety strategy
A fire safety strategy for the VZhG must be developed. All aspects of the fire safety strategy must be considered during the design and planning of the VZhG. The fire safety strategy must include the following principles:
· The fire protection system must be designed to eliminate, control or reduce fire hazards.
· All fire hazards, including the flammability of materials used in the construction of residential buildings and other HVAC facilities, must be identified.
· The design and construction of living quarters, as well as the layout of the fire protection system, should be reviewed to assess the potential for fire escalation and/or spread.
· A minimum safe fire distance between residential units and other buildings and structures must be defined and implemented.
· Providing early detection of a fire, along with an alarm and a well-organized procedure for gathering and evacuating people to prevent them from becoming trapped in living quarters (cabins, trailers, tents, modular buildings, etc.).
· The size and location of assembly points (evacuation sites) must be taken into account in the planning of the emergency response system and clearly marked.
[bookmark: _Toc199155553]4.9.2 Fire safety design guidelines
A fire safety risk assessment must be conducted for all fire safety facilities. Based on the assessment results, adequate and appropriate fire safety measures must be adopted to minimize the risk of injury or loss of life in the event of a fire.
The risk assessment should identify what could cause a fire, i.e. ignition sources (heat or sparks) and flammable substances, as well as the people who may be at risk.
Once risks have been identified, appropriate measures must be taken to control them.
Consideration should be given to the possibility of completely eliminating the risk or, if this is not possible, to ways to reduce and manage it. Consideration should be given to ways to protect people in the event of a fire.
In any case, the following principles of fire risk reduction and fire protection should be taken into account when designing temporary residential towns:
· Preference should be given to the construction of buildings and structures of the VZhG from fire-resistant or hardly flammable materials.
· Tents (if used for any purpose) must be made of fire-retardant materials.
· The use of polyurethane products and other flammable and toxic smoke-emitting materials in mattresses, pillows, upholstery, and interior trim should be prohibited or strictly limited, with appropriate fire safety certifications. In the event of a fire, such materials can emit highly toxic black smoke.
· Insulating materials that are non-flammable and do not release toxic fumes when heated should be used in sleeping areas.
· Buildings must be provided with adequate means of evacuation (at least two evacuation exits from each fire compartment or isolated room), with evacuation routes of sufficient width and length to ensure rapid and safe egress. These routes must be organized and maintained clear and uncluttered.
· Each exit and escape route to the exits must be clearly marked with safety signs and, if necessary, emergency lighting (this lighting must have a battery backup).
· Control measures shall be taken to reduce the likelihood of fire caused by faulty electrical equipment and wiring in residential and commercial premises.
· Control measures should be taken to reduce careless handling of smoking accessories and to prohibit smoking outside of specially designated and equipped areas.
· Combustible materials, including household waste, must be stored in designated areas at a safe distance from buildings.
· The amount of combustible waste on the territory of the VZhG should be kept to a minimum and it should be stored away from buildings, preferably in a specially equipped fenced area.
· Ignition sources and flammable substances must be stored separately and in accordance with fire safety regulations.
· Consider ways to detect fires (automatic detectors) and quickly alert people if they occur, such as installing smoke and heat detectors, fire alarm systems and fire warning systems.
· It is necessary to have appropriate primary fire extinguishing equipment (fire extinguishers, fire hydrants, etc.) available and in good working order to quickly extinguish a fire at an early stage.
[bookmark: _Toc199155554]4.9.3 Fire detection
Automatic fire detection systems (fire alarms) must be installed in all residential, public, and administrative buildings, food service facilities, workshops, warehouses, and fire protection warehouses, in accordance with current regulations and standards. Detection systems must include:
· installation of heat alarms in appropriate areas, such as food preparation areas, technical rooms containing heat-generating equipment and workshops.
· Install smoke alarms with a loud audible signal in living quarters, corridors, public and administrative areas to awaken sleeping personnel and enable activation of the camp-wide fire alarm system. Manual fire alarms should be installed along evacuation routes.
· sound and, if necessary, light fire alarm systems, located locally or centrally and designed in such a way that their signals are audible and visible in all areas and all rooms of the fire alarm system and/or temporary facilities.
[bookmark: _Toc199155555]4.9.4 Fire extinguishing
A Fire Safety Plan for the VZhG must be developed and approved, including layouts of buildings and structures, fire routes, external fire water supply sources (if any), locations of primary fire extinguishing equipment, and procedures for personnel and residents to follow in the event of a fire. This plan must be posted in prominent locations.
Fire extinguishing equipment must include:
· creation of fire posts/shields on the territory of the VZHG, equipped with the necessary set of primary fire extinguishing equipment (fire extinguishers, fire equipment: buckets, shovels, hooks, containers with sand or water, etc.).
· Providing a sufficient number and appropriate types of portable fire extinguishers in buildings and premises of the VZHG depending on the class of a possible fire, its size and the degree of fire hazard at the workplace or in the residential premises:
· fuel and flammable liquid storage areas: powder, foam or carbon dioxide fire extinguishers of the appropriate class.
· Electrical panels, server rooms: carbon dioxide or powder fire extinguishers designed to extinguish electrical equipment.
· kitchens: foam, powder and carbon dioxide fire extinguishers, as well as special means for extinguishing burning fats.
· Consideration should be given to using a mobile motor pump or similar equipment with the necessary supply of fire hoses and nozzles, especially for fire stations located remote from stationary fire stations, or if there are external fire water sources (fire hydrants, ponds) within the fire station. This will require the provision of water points at these locations.
· Fire extinguishers and other fire-fighting equipment must be located, installed, and properly labeled to ensure their easy accessibility in an emergency and to avoid exposing employees to potential hazards when used. They must be located away from direct sunlight and not in direct contact with the ground (unless specifically designed for this purpose). Regular inspection, maintenance, and recharging of fire extinguishers must be carried out in accordance with the manufacturer's instructions and regulatory requirements.
[bookmark: _Toc199155556]4.10 Storage and transfer of fuel
Fuel may need to be supplied and stored in temporary accommodation camps (TACs) for various purposes:
· diesel fuel for electric generators
· fuel oil or other heating fuel (if applicable)
· gasoline or diesel fuel for the local VZhG fleet
· aviation fuel (if helipads or runways are available)
· fuel for other small engines, pumps, lawn mowers, etc.
· lubricants for the above equipment
· Gas in cylinders for kitchen stoves or heating.
Fuels are generally flammable, and some can form explosive gas mixtures. When spilled, they are harmful to the environment. If they come into contact with human skin, they can cause allergic reactions or rashes. In general, fuels have an unpleasant odor. For all these reasons, the use of gasoline (especially for large- scale refueling) should be minimized or, preferably, eliminated in favor of diesel fuel whenever possible.
To reduce the risk of fuel-related incidents to health, safety, or the environment, fuel handling, transportation, and storage should be subject to the following key, general controls. All fuels should be considered flammable.
Open flames or smoking should not be allowed near fuel storage and transfer areas.
Fuel storage areas must be clearly marked with safety signs and/or fenced.
Fuel storage areas must be located at a certain minimum safe distance from residential, public and other working areas of the VZHG.
Pumps, hoses, couplings and dispensing nozzles used for pumping fuel must be fuel grade, spark-proof and suitable for the type of fuel being pumped.
Fuel should be stored outdoors in designated areas or in well-ventilated rooms designed for this purpose. Fuel storage facilities must have spill containment and control systems (e.g., bunds, drip trays).
Fuel should be stored downwind of living quarters (or downstream of living quarters or populated areas if stored on floating craft).
Fuel storage areas must be protected from heat sources and direct sunlight.
Fuel storage facilities must be provided with security or tamper-proof measures to minimise the risk of theft or sabotage.
[bookmark: _Toc199155557]4.10.1 Location of fuel storage areas
Fuel storage areas should be located:
· at a suitable safe distance (or downstream in the case of floating accommodation) from residential, public or other parts of the VZHG (e.g. minimum 50 metres, or in accordance with local regulations and risk assessment).
· In flood-free areas. If flooding cannot be completely eliminated, significant additional precautions will be required (e.g., raising the tanks onto overpasses, reinforced embankments).
· in an area protected from fire, in particular from forest or steppe fires: cleared of dry vegetation and flammable materials at a certain safe distance.
· in an area accessible for safe delivery of fuel by appropriate transport, or a suitable safe method of transportation (pipeline, pumping, etc.) must be organized between the bulk delivery point and the storage location
· Near points of direct consumption (e.g., near generator sets for fuel tanks) or vehicle refueling points, while observing all safety precautions. Fencing off fuel storage areas is strongly recommended to prevent unauthorized access, sabotage, or petty theft.
4.10.2 Transfer of fuel to the VZhG depot
Fuel products are usually delivered to temporary residential camps by tanker trucks, trucks, or in drums (e.g. 200 liters) or smaller containers on flatbed trucks, ships or barges, etc.
Fuel transfer facilities must have fuel transfer equipment and approved procedures that allow for the safe and spill-free transfer of fuel to fuel transfer facilities.
Fuel transfer must be carried out using pumps designed for the given type of fuel, or, in exceptional cases for small volumes, by gravity, observing safety precautions.
The hoses used must be fuel grade, anti-static and suitable for the type of fuel being pumped, as lower quality hoses may deteriorate and contaminate the fuel.
Fuel dispensers and connections must be grounded to prevent sparking from static electricity.
Preference should be given to self-closing couplings and dispensing nozzles to minimize the risk of uncontrolled discharge or overflow.
If different types of fuel are used (e.g. diesel and gasoline), separate, clearly labeled hoses, pumps and equipment should be provided for each type to avoid mixing.
For handling aviation fuel, special equipment intended only for this purpose and meeting aviation standards must be provided.
When filling steel fuel tanks from the top (especially for volatile fuels), friction between the air and the fuel can create static electricity, which can cause the vapors to ignite under certain circumstances.
Adequate protection against this must be provided, including grounding the tank and tanker truck and using splash-prevention equipment. Drums used for storage must be fuel-grade, leak-proof, and properly labeled.
With careful handling they can be reused (except for aviation fuel, where the requirements are stricter).
Aviation fuel should generally not be stored in used drums unless they have been specially cleaned and inspected.
Suitable and safe methods for handling and moving drums must be provided, such as small cranes, forklifts, special trucks or tilters.
Suitable methods for dispensing fuel from drums (usually dedicated hand or electric pumps, or from drum taps mounted on a horizontal stand with a drip tray) must be provided.
When pumping fuel, spill control and response measures (e.g. sorbents, trays, bunding) must be available and ready for use.
Sufficient free air space (usually no more than 90-95% of the full volume) should be left in the tanks to allow for thermal expansion of the fuel without overflow.
The tops of fixed storage tanks (if they are intended to be accessed by personnel) shall be provided with safe ladders, platforms with handrails and/or secure attachment points for fall arrest systems and fall protection equipment.
Fuel must be protected from contamination, in particular water and mechanical impurities, especially during pumping and bottling.
The possibility of using measuring devices (level gauges, counters) to facilitate warehouse accounting and control of fuel consumption should be considered.
[bookmark: _Toc199155558]4.10.3 Organization of fuel storage
Different types and brands of fuel should be stored separately and clearly labeled (especially important when using barrels).
Storage redundancy should be considered.
Storing the entire supply of a particular fuel type in one tank can lead to problems in the event of maintenance, tank failure, contamination, etc.
In warm climates, the design of the storage system should take into account the need for chemical additives (to prevent the growth of microorganisms, such as fungi in diesel fuel) or periodic cleaning of the tanks.
Fuel tanks and bladders should have a low point or sump that can be periodically drained to remove water and sediment. Regularly draining the sump will help remove residual water and settled dirt.
Gas cylinders should be stored in an upright position, in designated, well-ventilated cabinets or in open areas under cover, protected from heat sources, direct sunlight and, if necessary, protected from corrosion in a humid environment.
During storage, protective caps must remain on the cylinder valves.
When connected to consumption points (kitchens, heaters, etc.), gas cylinders should generally be kept outdoors in well-ventilated areas (or in special cabinets with ventilation) and protected from the sun and mechanical damage.
A clearly marked shut-off valve for each cylinder group or individual cylinder must be installed externally in an easily accessible location.
Examples of fuel storage types are listed in Table 5.
[bookmark: _Toc199155559]Table 5: Fuel Storage Types
	Method
	Brief description
	Advantages
	Flaws

	Stationary steel tank
	A steel tank(s) with filling and supply lines. Can be directly connected to smaller "supply" tanks at generators, etc. Typically above-ground, but can be buried. Must have vents.
	Durable and reliable. High fire resistance is available. Can be raised above ground for gravity feed. Long-lasting.
	Transportation and installation. May be higher than 2 m, requiring safe access. Confined space hazard. Requires a shut-off valve for gravity drainage.

	Mobile steel tank (trailer, truck)
	A tank truck or tank trailer used for storage. They can also be used for transportation. They can be directly connected to smaller "consumer" tanks in generators, etc.
	Durable and reliable. Simple and mobile.
	May be higher than 2 m, requiring safe access. Confined space hazard. Shut-off valve as for stationary tanks.

	Flexible reservoir (bladder)
	Flexible polymer tanks that can be folded for transportation.
	Mobile and relatively easy to install.
	Relatively easy to puncture or cut (subject to sabotage!). Requires 110% bunding. A canopy may be required for protection from sun and/or rain, as well as to prevent the bund from filling with rainwater.

	Barrels
	Steel or plastic (fuel-grade) barrels. When stored outdoors, barrels should be kept horizontal, well off the ground, with the bungholes positioned horizontally.
	Relatively easy to transport.
	The contents are easily contaminated, particularly by water. They are more prone to leaks than stationary steel tanks. They require 110% bunding.


[bookmark: _Toc199155560]4.11 Waste management facilities
Waste management is a common problem in temporary housing camps, especially in areas without centralized waste disposal facilities. In most cases, a system for collecting, temporarily storing, and then disposing of waste on-site or with transportation to specialized landfills should be provided. The primary focus should always be on disease and infection control, as well as preventing waste-related environmental contamination.
[bookmark: _Toc199155561]4.11.1 Waste Management Plan
A Waste Management Plan for the Wastewater Treatment Plant must be prepared.
The plan must define how all types of waste generated are to be managed, including their identification and classification by hazard class, collection procedures, sorting (where applicable and appropriate), temporary accumulation, transportation and final disposal or recycling.
Wherever possible, the principles of the waste hierarchy (prevention, reuse, recycling, disposal, and disposal) should be followed. It will inevitably be necessary to temporarily store waste until it can be properly disposed of.
The volume of accumulated waste and the duration of its storage on the territory of the VZhG must be reduced to a minimum and comply with sanitary standards.
The distance of the waste from disposal facilities or the lack of approved disposal facilities in the country/region, as well as the frequency of removal, will influence the required size and equipment of temporary waste storage sites.
Access to temporary waste storage areas must be strictly controlled.
In the VZHG, chemical and other hazardous waste (e.g., used oils, batteries, fluorescent lamps, paint and solvent residues, medical waste from the first-aid station) must be collected separately and transferred for disposal to specialized licensed organizations.
[bookmark: _Toc199155562]4.11.2 Storage (temporary accumulation) of waste
Temporary waste collection sites should be located far enough from residential, public areas and food service facilities to:
· Minimize health risks to staff and residents, especially between sleeping areas and areas where raw food is stored.
· Minimize the risk of fire and its impact on other WWTP facilities. Waste collection areas should be located downwind from residential areas (based on the prevailing winds for the area), equipped with suitable fire extinguishing equipment and, if necessary, spill response equipment (e.g., sorbents, sand), clearly marked with "no smoking" signs, and have limited/controlled access.
Temporary waste storage areas should be designed so that:
· be located under a canopy and, if necessary, protected from direct sunlight, wind and precipitation (to prevent the scattering of light fractions and the washing out of pollutants).
· well ventilated (if these are closed containers or rooms) and protected from access by animals and pests.
· have a solid waterproof covering and, if necessary, a system for collecting and removing storm water and leachate, so that it can be easily cleaned, washed and disinfected.
· facilitate the sorting of waste by type (if necessary) by installing marked containers for different types of waste.
[bookmark: _Toc199155563]4.11.3 Waste sorting
Depending on the Waste Management Plan developed for the Waste Management Plant and local requirements, waste should be sorted into the following main categories for subsequent recycling or disposal:
· waste for recycling (e.g. paper, cardboard, plastic, glass, metal) and transport to an approved waste treatment facility where practicable and economically feasible
· waste for transportation to an approved centralized waste management facility (waste sorting complex, solid municipal waste landfill), where this is practically possible
· organic (food and plant) waste that can be composted on-site (subject to conditions and permits) or disposed of separately
· Combustible waste (non-recyclable and non-hazardous) for on-site disposal in a certified low-capacity incinerator, if permitted and environmentally sound. The use of open burn pits is generally not permitted.
· non-combustible and non-recyclable non-hazardous waste for disposal at a solid municipal waste landfill.
The following wastes must not be disposed of in general landfills or solid municipal waste sites without special preparation or permits and must be transferred to specialized organizations:
· liquid waste (except domestic wastewater undergoing treatment).
· waste that is explosive, corrosive, oxidizing, flammable or combustible under landfill conditions.
· medical waste from the VZhG medical center, which may be infectious or epidemiologically dangerous.
· radioactive waste (their formation in the VZHG is unlikely, but requires special control when working at nuclear industry facilities).
· Hazardous waste, such as used oils, filters, batteries, fluorescent lamps, oil-contaminated rags and soil, and chemical residues, should not be disposed of. Disposal of untreated oily waste and hazardous waste in pits, either for incineration or landfill, should not be permitted. The waste disposal method for all types of waste must be coordinated with local environmental and sanitary authorities and comply with applicable laws.
[bookmark: _Toc199155564]4.11.4 Landfill (Waste disposal site)
Approved landfills are often used for the disposal of waste that cannot be further processed or specially disposed of.
Landfills can be natural topographic depressions and/or purpose-built engineering structures (cuts, pits) formed from earthen material and equipped with environmental protection systems. A key consideration in landfill design and operation is the need to ensure long-term waste containment and prevent negative environmental impacts.
When organizing and operating waste disposal sites, one should be guided by the principles set out in the relevant regulatory and technical documentation.
When choosing a suitable location for a waste disposal site for VZhG, several factors should be considered:
· distances from the landfill boundary to residential, public and recreational areas of the WWTP, as well as to external residential areas, water bodies, watercourses and agricultural land, ensuring a minimum sanitary protection distance in accordance with regulatory requirements (for example, at least 0.5 km from residential areas, depending on the hazard class of waste and the capacity of the landfill).
· the presence of surface and underground aquifers used for drinking or domestic water supply, coastal protection strips and other specially protected natural areas.
· geological and hydrogeological conditions in the area of the proposed landfill location (soil type, groundwater level, filtration characteristics).
· risk of flooding by flood or rainwater and general instability of the site.
· the need to protect natural or cultural heritage sites in a given area.
· It is necessary to ensure that wind-blown materials (dust, paper, light fractions of waste, etc.) from the landfill are not dispersed onto public roads, the VZhG territory, or adjacent land. The landfill should be permitted for use only after all environmental and sanitary risks associated with its use have been assessed, minimized, and deemed acceptable by the relevant regulatory authorities. The landfill can accept both non-hazardous waste and, with special equipment and permits, certain classes of hazardous waste. If different categories of waste must be disposed of in the same landfill, it must contain separate, isolated sections (cards or cells), one or more for each waste category, taking into account their compatibility and hazard class.
Processes aimed at minimizing the volume of waste sent to landfill or completely eliminating the use of landfills for certain types of waste should be considered. These include:
· maximum extraction of waste fractions for recycling.
· compaction of waste using a compactor before placing it at a landfill to reduce the volume occupied.
· Thermal treatment (incineration) of waste using certified high-temperature waste incinerators with flue gas cleaning systems (especially for combustible non-hazardous waste that cannot be recycled).
[bookmark: _Toc199155565]4.12 Rest and well-being
All residential developments must offer recreational facilities and opportunities commensurate with the number of residents, the composition of the staff, and the length of operation of the development.
The size and amenities of recreational facilities will vary depending on the size of the residential complex. Larger residential complexes designed for long-term use should offer a wider range of recreational opportunities than smaller, more mobile camps.
The design of recreational areas and facilities should ensure separation of noisy and quiet areas (e.g. sports fields and libraries), and provide sufficient space for outdoor recreation and sports.
Indoor recreational facilities should be considered "clean zones" in which the wearing of work or contaminated clothing should not be permitted.
Recreational facilities and activities that should be provided (depending on the size and specificity of the VZHG) may include:
· a television room or hall for collective viewing of television programs (local and satellite channels), films.
· a reading room or library with a selection of books, newspapers and magazines.
· equipment and rooms for table games, such as table tennis, darts, billiards/snooker (located so as not to interfere with other recreational activities).
· a non-smoking recreation area (bar or cafeteria) with a counter, tables and chairs, equipped for:
· board games, such as card games, checkers, chess, backgammon.
· music system or the ability to listen to music.
· a cinema hall or a multifunctional hall for holding cultural events.
· open sports grounds for team games (e.g. volleyball, basketball, mini-football).
· A gym or fitness area with appropriate equipment. Where necessary, appropriate facilities and recreational opportunities should be provided for both men and women, taking into account their interests and cultural backgrounds.
[bookmark: _Toc199155566]4.12.1 Places for religious rites
If a VZhG has personnel of various faiths and the corresponding needs exist, suitable, quiet, and secluded rooms or spaces for individual or collective religious observance must be provided. This may also include the need to provide adjacent spaces for ablutions or other ritual needs, taking into account the specifics of each religion.
[bookmark: _Toc199155567]4.12.2 Camp store (service/trade point)
For residential areas with a significant number of residents, a store or service point must be provided for the sale of essential goods, including toiletries, newspapers/magazines, cigarettes (if their sale is permitted), soft drinks and snacks, phone cards, postage stamps (if relevant) and other small household goods.
[bookmark: _Toc199155568]4.13 Health and hygiene (including insect and pest control)
The VZHG design must include facilities, resources and procedures that ensure a high standard of hygiene and adequate health care for all residents and workers.
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Recommendations for the design and maintenance of healthy and hygienic facilities (kitchens and dining areas, food storage, living quarters, sanitary facilities and toilets, and waste management systems) are provided in the relevant sections of this document. Programs for maintaining personal and public hygiene should be developed and implemented.
[bookmark: _Toc199155570]4.13.2 Medical care
A Health Risk Assessment for personnel must be carried out within the framework of the nuclear facility construction project, which must identify measures to reduce health risks associated with working and living conditions in the temporary camp.
Medical resources must be provided that are commensurate with the distance from inpatient medical facilities, the number of personnel in the VZhG and the specific nature of the work performed, which must include:
· a properly equipped medical center (health center) with at least one bed for temporary isolation or observation of patients, as well as with the necessary set of medicines and equipment for providing first aid and pre-hospital care.
· Competent medical personnel (physician, paramedic, nurse) with a work schedule that ensures access to medical care. A guide to general health management principles for fieldwork can be helpful in organizing medical care.
[bookmark: _Toc199155571]4.13.3 Pest and insect control
Pest and insect control strategies must be developed and implemented. These will vary significantly from region to region.
Windows and doors in all types of VZHG must be closed and equipped with high-quality mosquito netting that can provide an effective barrier against even the smallest pests, such as mosquitoes (phlebotomuses).
Pests and insects that typically need to be controlled in temporary housing units include bed bugs and mosquitoes, cockroaches, spiders, scorpions, rodents (rats and mice), and snakes.
mosquito nets should be installed on windows and doors in all rooms where people work, eat, rest, and sleep. Preventive measures taken to minimize exposure to mosquitoes will often minimize the harmful effects of other insect species that carry other diseases. The exception to this rule is the phlebotomine mosquitoes that transmit leishmaniasis. They are much smaller than malaria mosquitoes and easily pass through mosquito net mesh. Since phlebotomine nets or very fine mesh mosquito nets are difficult to transport because they restrict ventilation, impregnating the net with an insecticide should be considered. This will increase protection, although it does not guarantee repelling all insects. Reduvids (assassin bugs) or triatomines (blood-sucking bugs) transmit the trypanosoma of Chagas disease (found in North and South America) and are not susceptible to repellents. Insecticides should be used to control them.
cockroaches , use carbamate-based insecticides or other effective and approved products. These should be applied regularly in all areas of living spaces, kitchens, dining rooms, and warehouses where cockroaches are likely to be present, taking precautions.
Spiders hunt at night. To avoid them, it's recommended to sleep under a mosquito net in an open area (if applicable to your accommodation), turn your shoes inside out and shake them out before putting them on in the morning (if using a nighttime sleeper), carry a flashlight when traveling at night, and avoid toilet and utility areas, as spiders are attracted to the large number of prey found in these areas.
Scorpions hunt at night and sting only if disturbed or caught unawares. Shoes should be turned inside out and shaken before putting them on in the morning (in the VZhG), and personnel performing excavation or cleaning work in potentially hazardous areas should be informed and provided with appropriate protective footwear and gloves.
Rodents (mice, rats): Food storage areas should be structurally protected and inaccessible to rodents. If rodents are clearly present, consider using traps (mechanical or glue) and/or rodenticide bait at bait stations, taking precautions to prevent access by non-target animals and humans.
Snakes: Rodents attract snakes, which feed on them. Rodent control measures will significantly reduce or eliminate snake presence. It is recommended to keep the area around the WHS clean, free of tall grass and debris where snakes can hide. Treating the soil with chemicals as a snake barrier is a controversial method and requires an assessment of the environmental risks and effectiveness. The venom of dangerous snake species is primarily neurotoxic and hemolytic, or causes necrosis. The only appropriate action is to immediately contact the WHS medical staff or the nearest medical facility for qualified medical assistance. The WHS medical center should be informed about the venomous snake species found in the area and, if possible, have the necessary specific serums or first aid supplies.
Instructions for the use and application of insecticides and rodenticides of all types must be strictly followed at all times, with trained personnel and the use of personal protective equipment.


[bookmark: _Toc199155572]Appendix A: List of parameters requiring clarification and adaptation in accordance with the regulatory requirements of the host country and the specifics of the project
This document contains general recommendations and example values for the design, planning, and operation of temporary accommodation camps (TACs). However, when implementing a specific nuclear facility construction project, a number of parameters and requirements must be specified, clarified, and established in strict compliance with current legislation, regulations, standards, and rules of the host country, as well as taking into account the climatic, geological, social, and other specific conditions of the construction site.
Below is a non-exhaustive list of key parameters and aspects requiring such adaptation:
[bookmark: _Toc199155573]1. Planning and development of the VZhG (Section 3):
[bookmark: _Toc199155574]Development area of the VZhG (p. 3.2): 
· Building density standards.
· Minimum distances between buildings and structures (fire breaks).
· Sanitary protection zones from various sanitary protection facilities (generators, treatment facilities, fuel and lubricant depots, waste management areas) to residential and public buildings, as well as to the boundaries of the sanitary protection zones and the nearest populated areas or bodies of water.
[bookmark: _Toc199155575]Safe distances (p. 3.3): 
· Calculation and establishment of safe distances from potentially hazardous production facilities (if any near the VZhG) or the VZhG facilities themselves (e.g. fuel storage facilities, gas installations) to residential areas, taking into account the risk assessment.
[bookmark: _Toc199155576]Stability of buildings and structures (p. 3.8): 
· Standard wind, snow, and seismic loads for the construction region.
· Requirements for foundations and methods of fastening temporary buildings and structures.
[bookmark: _Toc199155577]Roads and driveways (Section 3.6): 
· Requirements for the width of driveways and turning radii for special equipment (including fire trucks).
· Requirements for road surfaces and slopes.
[bookmark: _Toc199155578]2. Accommodation, Facilities and Services (Section 4):
[bookmark: _Toc199155579]Sleeping quarters (p. 4.1): 
· Minimum area per person in living rooms (sq. m/person).
· Minimum ceiling height.
· Requirements for natural and artificial lighting, ventilation and microclimate (temperature, humidity).
· Permissible number of people in one room.
[bookmark: _Toc199155580]Toilets and sanitary facilities (section 4.2): 
· Standards for provision of sanitary facilities (number of toilets, washbasins, showers per a certain number of residents).
· Requirements for ventilation and finishing of premises.
[bookmark: _Toc199155581]Wastewater management (Section 4.3): 
· Quality standards for treated wastewater for discharge into water bodies or onto the terrain.
· Requirements for the design and operation of local treatment facilities, septic tanks, oil and grease traps, and stormwater treatment systems.
· The procedure for obtaining permits for wastewater discharge.
· Requirements for disposal of sewage sludge.
· Minimum distances from treatment facilities and filtration fields to residential areas and water supply sources.
[bookmark: _Toc199155582]Water supply (p. 4.4): 
· Water consumption standards per person per day (drinking and household needs).
· Requirements for the quality of drinking water (SanPiN or similar national standards).
· Requirements for water quality for domestic use.
· The procedure for obtaining permits for the use of water sources.
· Requirements for sanitary protection zones of water supply sources.
[bookmark: _Toc199155583]Kitchens and dining rooms (p. 4.5): 
· Sanitary and epidemiological requirements for the organization of public catering (area standards, set of premises, flow of technological processes, equipment, storage of products, handling of food waste).
· Requirements for ventilation, lighting, and microclimate in dining rooms and kitchens.
[bookmark: _Toc199155584]Electricity supply (p. 4.7): 
· Electrical installation regulations and rules (PUE or similar national standards).
· Requirements for grounding and lightning protection.
· Illumination standards for various premises and areas of the VZhG.
· Requirements for backup and emergency power supply.
[bookmark: _Toc199155585]Use of gas (Section 4.8): 
· Safety rules for using liquefied petroleum gas (LPG) or natural gas.
· Requirements for storage of gas cylinders, installation of gas equipment and gas pipelines.
[bookmark: _Toc199155586]Fire safety (section 4.9): 
· Fire safety standards and regulations (requirements for fire resistance of structures, evacuation routes, fire alarm, notification and fire extinguishing systems, fire water supply, availability and placement of primary fire extinguishing equipment).
· The procedure for developing and coordinating fire safety plans.
[bookmark: _Toc199155587]Storage and transfer of fuel (Section 4.10): 
· Rules and regulations for storage of flammable and combustible liquids.
· Requirements for equipment of fuel and lubricant warehouses and filling stations (storage volumes, distances to other facilities, embankments, spill prevention and response systems).
[bookmark: _Toc199155588]Waste management facilities (Section 4.11): 
· Classification of waste by hazard classes.
· Rules for the collection, temporary accumulation, transportation and disposal/burial of various types of waste.
· Requirements for the equipment of sites for temporary waste accumulation and landfills (if any).
· The procedure for obtaining permits (limits) for the generation and disposal of waste.
[bookmark: _Toc199155589]Rest and well-being (p. 4.12): 
· Recommended (or standard, if any) list and area of premises for recreation and sports activities depending on the number of personnel.
[bookmark: _Toc199155590]Health and hygiene (p. 4.13): 
· Requirements for the organization of medical services and equipment of the medical center.
· Sanitary and epidemiological requirements for the maintenance of the territory and premises of the VZhG.
· The procedure for carrying out disinfection, disinfestation, and deratization.
[bookmark: _Toc199155591]3. Other aspects:
· Occupational Health and Safety: All aspects of the design, construction and operation of the VZhG must comply with national occupational health and safety regulations.
· Environmental requirements: General environmental protection requirements, including maximum permissible emissions/discharges of pollutants, noise levels, etc.
· Social aspects: Taking into account local traditions, customs, and requirements for interaction with the local population (if the VZhG is located near populated areas).
[bookmark: _Toc199155592]Conclusion:
Responsibility for determining and complying with all applicable national and local regulatory requirements lies with the project implementing organization (Client) and its contractors. This Appendix serves as a reminder of the need to carefully consider these and other relevant parameters during the planning and design phase of the VZhG. It is recommended to engage qualified specialists and consultants with knowledge of local legislation to ensure full project compliance with all requirements.



[bookmark: _Toc199155593]Appendix B: List of buildings, structures and other objects of a typical Temporary Residential Town (TRT) (based on an analysis of industry practice)
This list represents a generalized typical composition of objects characteristic of a Temporary Residential Town (TRT), intended for the accommodation of personnel at large industrial, construction or mining projects.
The names are given in Russian with common English equivalents indicated.
The specific composition and characteristics of the facilities are determined by the scale of the VZHG, the number and categories of personnel, the duration of operation, climatic and geographical conditions, as well as the regulatory requirements of the host country and the standards of the project Customer.
	Item No.
	Object category / Zone of VZhG
	Name of the object in Russian
	Name of the object in English (Typical English Equivalent)

	1
	Residential Area / Accommodation Zone
	
	

	1.1
	
	Residential module/Building for staff accommodation (dormitory, dormitory, residential block-container)
	Accommodation Module / Personnel Living Quarters (Dormitory, Sleeping Barracks, Accommodation Container Unit)

	1.2
	
	Family housing (apartments, separate modules for family staff, if necessary)
	Family Accommodation / Family Housing Units (if required)

	1.3
	
	Housing for management staff/engineering and technical workers (high-comfort)
	Staff / Engineer / Management Accommodation (higher comfort level)

	1.4
	
	VIP Accommodation / Guest Houses (for short-term stays)
	VIP Accommodation / Guest Houses (for short-term stays)

	1.5
	
	Sanitary and hygienic block (centralized or as part of residential modules: toilets, washbasins, showers)
	Ablution Block / Sanitary Facilities (centralized or within accommodation units: Toilets, Washbasins, Showers)

	2
	Catering / Messing Area
	
	

	2.1
	
	Canteen (with dining hall/halls and serving lines)
	Mess Hall / Dining Facility (with dining room(s) and serving lines)

	2.2
	
	Kitchen (food block) with production shops (meat, vegetable, etc.)
	Kitchen / Food Preparation Facility with production areas (meat, vegetable, etc.)

	2.3
	
	Food warehouse (dry warehouse, cold storage and freezing chambers/rooms)
	Food Storage (Dry Store, Refrigerated/Freezer Rooms/Containers)

	2.4
	
	Bakery (for large VZhG or remote sites)
	Bakery (for large or remote camps)

	2.5
	
	Buffet / Cafeteria
	Buffet / Cafeteria

	3
	Domestic, Service and Administrative Area
	
	

	3.1
	
	Laundry (including self-service if provided) and dry cleaning (if required)
	Laundry Facility (including self-service if provided) and Dry Cleaning (if required)

	3.2
	
	Rooms for drying and storing work clothes and footwear
	Drying and Storage Rooms for Work Clothes and Boots

	3.3
	
	Administrative building / Office of the VZhG Management (commandant's office, accommodation department)
	Camp Administration Building / Camp Management Office (Camp Boss office, accommodation services)

	3.4
	
	Household services (clothing and shoe repair, hairdressing salon – optional)
	Personal Services Point (clothing/shoe repair, barbershop – optional)

	3.5
	
	Store/Outlet (sale of essential goods, hygiene products, drinks, snacks)
	Camp Commissary/Tuck Shop/Retail Store

	3.6
	
	Post Office / Internet Cafe / Communications Access Point
	Communication Center / Internet Café / Connectivity Point

	4
	Medical and Health Area
	
	

	4.1
	
	Medical center / Health center / Clinic (with a doctor's office, treatment room, and isolation ward)
	Medical Post / First Aid Station / Clinic (with doctor's office, treatment room, isolation room)

	4.2
	
	Pharmacy (at the medical center or separately)
	Pharmacy Point (at the clinic or separate)

	5
	Recreation and Welfare Area
	
	

	5.1
	
	Recreation room / Club / Cultural and leisure center
	Recreation Room/Lounge/Club/Community Center

	5.2
	
	TV room / Cinema room
	TV Room / Cinema Room

	5.3
	
	Library / Reading Room
	Library / Reading Room

	5.4
	
	Rooms for board games (billiards, table tennis, etc.)
	Games Room (for tennis table, billiards, etc.)

	5.5
	
	Gym / Fitness Center
	Gymnasium / Fitness Center

	5.6
	
	Outdoor sports grounds (for volleyball, basketball, mini-football, etc.)
	Outdoor Sports Grounds (for volleyball, basketball, mini-football, etc.)

	5.7
	
	Places for religious worship/Prayer rooms (multi-faith)
	Places of Worship / Prayer Rooms (multi-faith, if applicable)

	5.8
	
	BBQ/Outdoor Seating Areas
	BBQ Areas / Outdoor Recreation Areas

	6
	Technical and Engineering Area
	
	

	6.1
	
	Power plant / Generator (DGU - Diesel Generator Set)
	Power Generation Plant/Generator House (DG - Diesel Generator Set)

	6.2
	
	Transformer substation (TS) / Switchgear (SG)
	Electrical Substation (ESS) / Switchgear Room

	6.3
	
	Boiler room/Heating station (for heating and hot water supply)
	Boiler House / Heating Plant (for heating and hot water supply)

	6.4
	
	Water intake structures (wells, first-lift pumping stations)
	Water Intake Facilities (wells, raw water pumping stations)

	6.5
	
	Water treatment plant / Drinking water treatment plant (DWP)
	Water Treatment Plant (WTP)

	6.6
	
	Water storage tanks (drinking, technical, fire-fighting)
	Water Storage Tanks (Potable, Utility, Firefighting)

	6.7
	
	Pumping station (domestic and drinking water supply, fire-fighting, drainage)
	Pumping Station (potable water, firefighting, drainage)

	6.8
	
	Wastewater treatment plants (sewage treatment plants - WWTP)
	Wastewater Treatment Plant (WWTP) / Sewage Treatment Plant (STP)

	6.9
	
	Stormwater and industrial wastewater treatment plants (oil traps, sand traps)
	Stormwater and Industrial Wastewater Treatment Units (oil separators, grit chambers)

	6.10
	
	Fuel and lubricants warehouse / Fuel filling station (FPS)
	Fuel Storage Area / Fuel Farm / POL (Petroleum, Oils, Lubricants) Storage / Refueling Point

	6.11
	
	Logistics warehouses (MW)
	Material and Technical Supply Warehouses

	6.12
	
	Repair and mechanical workshops (RMW)
	Repair and Maintenance Workshops

	6.13
	
	Garage/Parking for special equipment and vehicles
	Garage/Parking for Special Vehicles and Transport

	7
	Waste Management Area
	
	

	7.1
	
	A site for the collection and temporary accumulation of municipal solid waste (MSW) (with containers for sorting)
	Solid Waste Collection and Temporary Storage Area (with segregated bins)

	7.2
	
	A temporary storage site for industrial and hazardous waste
	Temporary Storage Area for Industrial and Hazardous Waste

	7.3
	
	Incinerator/Waste Thermal Disposal Plant (if available and compliant)
	Incinerator / Waste Incineration Unit (if applicable and compliant)

	7.4
	
	Composting area for organic waste (if possible)
	Composting Area for Organic Waste (if feasible)

	8
	Camp Site Infrastructure and Security
	
	

	8.1
	
	Perimeter fencing (solid, mesh, combined)
	Perimeter Fencing (solid, mesh, combined)

	8.2
	
	Checkpoint (CP) (with security room and access control systems)
	Access Control Point (ACP) / Gatehouse (with security office and access control systems)

	8.3
	
	Intra-site roads, driveways and sidewalks (with hard surfaces)
	Internal Roads, Access Ways, and Walkways (paved)

	8.4
	
	Parking areas for cars and trucks
	Parking Areas for Cars and Trucks

	8.5
	
	Outdoor (perimeter and internal) lighting system
	External (Perimeter and Site) Lighting System

	8.6
	
	Surface drainage system (storm sewer, drainage)
	Surface Water Drainage System (stormwater sewers, drainage)

	8.7
	
	Fire water supply system (fire hydrants, reservoirs, pumping stations)
	Firefighting Water Supply System (fire hydrants, reservoirs, pumping stations)

	8.8
	
	Fire shields and posts with primary fire extinguishing equipment
	Fire Points / Stations with First-Aid Firefighting Equipment

	8.9
	
	Evacuation Assembly Areas / Assembly Points
	Muster Points / Assembly Areas for Evacuation

	8.10
	
	Communication systems (telephone, radio, Internet, warning system)
	Communication Systems (telephone, radio, internet, public address/notification system)

	8.11
	
	Video surveillance system (perimeter and at key sites)
	CCTV/Video Surveillance System (perimeter and key facilities)

	9
	Optional/Auxiliary Facilities
	
	

	9.1
	
	Helipad (for remote or hard-to-reach VZhG)
	Helipad / Helicopter Landing Zone (HLZ) (for remote or inaccessible camps)

	9.2
	
	Training facilities / Classroom / Conference room
	Training Facilities / Classroom / Conference Hall

	9.3
	
	ATM/Payment Terminal
	ATM / Payment Terminal

	9.4
	
	Children's playground (with family staff)
	Children's Playground (if family accommodation is provided)

	9.5
	
	Greenhouse farming / Small vegetable garden (for improved nutrition)
	Greenhouse / Small Vegetable Garden (for supplementing food supply)



This list is more detailed and covers most of the facilities likely to be present in a modern, well-organized VZhG. It is compiled taking into account both general international practices and the specifics of large-scale industrial construction projects, including nuclear power plant construction.



[bookmark: _Toc199155594]Appendix C: List of definitions and abbreviations used in the document
This appendix contains definitions of key terms and abbreviations used in this Guide to the design, layout, placement, facilities and services of Temporary Accommodation Campuses (TACs).
	Item No.
	Term/Abbreviation (Russian)
	Definition in Russian
	Term/Abbreviation (English) (Typical English Equivalent)
	Definition in English (if applicable/for context)

	1
	VZhG
	Temporary residential town
	TRC / Camp
	Temporary Residential Camp/Camp

	2
	NUCON
	Code name of the organization that authored this document (replaced IOGP)
	NUCON
	Placeholder name for the authoring organization of this document (replaced IOGP)

	3
	ESHIA
	Environmental, Social and Health Impact Assessment
	ESHIA
	Environmental, Social and Health Impact Assessment

	4
	H2S
	Hydrogen sulfide
	H2S
	Hydrogen Sulfide

	5
	checkpoint
	Checkpoint (there was no abbreviation in the original, but it is useful for VZhG)
	ACP
	Access Control Point

	6
	Portacabin
	Portable cabin (modular building type)
	Portacabin
	A type of portable, modular building often used for temporary accommodation or offices.

	7
	Fly Camp
	Mobile Camp / Advance Camp (for small groups for short periods)
	Fly Camp
	A small, temporary, often highly mobile camp established for short durations, typically for advance parties or specific short-term tasks.

	8
	ILO
	International Labour Organization
	ILO
	International Labor Organization

	9
	SOSV
	Wastewater treatment plant (originally STP, but SOSV is more commonly used in Russian-language practice)
	STP / WWTP
	Sewage Treatment Plant / Wastewater Treatment Plant

	10
	LNG
	Liquefied natural gas
	LNG
	Liquefied Natural Gas

	11
	LPG
	Liquefied petroleum gas
	LPG
	Liquefied Petroleum Gas

	12
	PCBs
	Polychlorinated biphenyls
	PCBs
	Polychlorinated Biphenyls

	13
	XLPE
	Cross-linked polyethylene (cable insulation material)
	XLPE
	Cross-linked Polyethylene (cable insulation material)

	14
	LSZH
	Low smoke and low gas emission material (for cables)
	LSZH
	Low Smoke Zero Halogen (material for cables, emits low levels of smoke and no toxic halogens when burned)

	15
	RCD
	Residual current device
	RCD / ELCB / RCCB
	Residual Current Device / Earth Leakage Circuit Breaker / Residual Current Circuit Breaker

	16
	RCD
	Residual current circuit breaker
	RCBO (typically)
	Residual Current Circuit Breaker with Overcurrent protection

	17
	MCCB
	Molded case circuit breaker
	MCCB
	Molded Case Circuit Breaker

	18
	LOTO
	Lockout and tagout system (to ensure safety when working on equipment)
	LOTO
	Lockout-Tagout (a safety procedure to ensure dangerous machines are properly shut off and not started up again prior to completion of maintenance or servicing work)

	19
	NV
	Low voltage (in electrical engineering)
	LV
	Low Voltage (in electrical systems)

	20
	TN-S, TN-C, TT
	Types of grounding systems for low-voltage electrical installations
	TN-S, TN-C, TT
	Types of earthing systems for low-voltage electrical installations.

	21
	UPS
	Uninterruptible power supply
	UPS
	Uninterruptible Power Supply

	22
	CO
	Carbon monoxide (carbon monoxide)
	CO
	Carbon Monoxide

	23
	CO2
	Carbon dioxide
	CO2
	Carbon Dioxide

	24
	fuels and lubricants
	Fuels and lubricants
	POL
	Petroleum, Oils, and Lubricants

	25
	MSW
	Municipal solid waste
	MSW / Solid Waste
	Municipal Solid Waste / Solid Waste

	26
	Electrical Installation Code
	Electrical Installation Rules (regulatory document in the Russian Federation and some CIS countries)
	(No direct universal English equivalent, often referred to by national electrical codes like NEC, BS 7671)
	Electrical Installation Rules (a regulatory document in Russia and some CIS countries, similar in function to national electrical codes elsewhere)

	27
	SanPiN
	Sanitary rules and regulations (regulatory documents in the Russian Federation and some CIS countries)
	(No direct universal English equivalent, often referred to by national sanitary/hygiene regulations)
	Sanitary Rules and Norms (regulatory documents in Russia and some CIS countries, similar in function to national public health and hygiene regulations)

	28
	PPR
	Scheduled preventive maintenance
	PPM / PM
	Planned Preventive Maintenance / Preventive Maintenance

	29
	ZIP
	Spare parts, tools and accessories
	Spare Parts, Tools, and Accessories (SPTA) / Spares
	Spare Parts, Tools, and Accessories

	30
	OIAE
	Nuclear Power Facilities (used in the context of personnel)
	NPP / NPI (broader)
	Nuclear Power Plant / Nuclear Power Installation (broader term)

	31
	Engineering and technical workers
	Engineering and technical workers
	ETP/Engineering and Technical Personnel
	Engineering and Technical Personnel



This list can be expanded as needed if other specific terms or abbreviations requiring clarification appear in the document. Explanations are provided for terms such as PUE and SanPiN, as there are no direct English-language equivalents that fully replicate their regulatory status in specific countries, but there are functional analogs.
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