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PART II: STANDARDS FOR AND MANAGEMENT
OF WORKERS’ ACCOMMODATION

l. Standards for workers’
accommodation

This section looks at the principles and standards
applicable to the location and construction of
workers’ accommodation, including the transport
systems provided, the general living facilities,
rooms/dormitories facilities, sanitary facilities,
canteen and cooking facilities, food safety,
medical facilities and leisure/social facilities.

A. National/local standards

The key standards that need to be taken into
consideration, as a baseline, are those contained
in national/local regulations. Although it is quite
unusual to find regulations specifically covering
workers’ accommodation, there may well be general
construction standards which will be relevant.
These may include the following standards:

= Building construction: for example, quality of
material, construction methods, resistance to
earthquakes.

= Housing and public housing: in some countries
regulations for housing and public housing
contain requirements on issues such as the basic
amenities, and standards of repair.

m General health, safety and security: requirements
on health and safety are often an important part of
building standards and might include provisions on
occupation density, minimal air volumes, ventilation,
the quality of the flooring (slip-resistant) or security
against intrusion.

= Fire safety: requirements on fire safety are
common and are likely to apply to housing facilities
of any type. This can include provision on fire
extinguishers, fire alarms, number and size of
staircases and emergency exits, restrictions on the
use of certain building materials.

m Electricity, plumbing, water and sanitation: national
design and construction standards often include
very detailed provisions on electricity or plumbing
fixtures/fittings, water and sanitation connection/
equipment.

Benchmark
1. The relevant national and local regulations have
been identified and implemented.

B. General living facilities

Ensuring good standards in living facilities is important
in order to avoid safety hazards and to protect
workers from diseases and/or iliness resulting from
humidity, bad/stagnant water (or lack of water),

cold, spread of fungus, proliferation of insects

or rodents, as well as to maintain a good level of
morale. The location of the facilities is important

to prevent exposure to wind, fire, flood and other
natural hazards. It is also important that workers’
accommodation is unaffected by the environmental

or operational impacts of the worksite (for example
noise, emissions or dust) but is sufficiently close

that workers do not have to spend undue amounts

of time travelling from their accommodation to

the worksite. Living facilities should be built using
adequate materials and should always be kept in good
repair, clean and free from rubbish and other refuse.

Benchmarks
1. Living facilities are located to avoid flooding and
other natural hazards.

2. Where possible, living facilities are located within a
reasonable distance from the worksite.

3. Transport from the living facilities to worksite is safe
and free.

4. The living facilities are built with adequate materials,
kept in good repair and kept clean and free from
rubbish and other refuse.

Drainage

The presence of stagnant water is a factor of
proliferation of potential disease vectors such as
mosquitoes, flies and others, and must be avoided.

Benchmarks
1. The building site is adequately drained to avoid the
accumulation of stagnant water.

11
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Heating, air conditioning, ventilation and light
Heating, air-conditioning and ventilation should
be appropriate for the climatic conditions and
provide workers with a comfortable and healthy
environment to rest and spend their spare time.

Benchmarks

1. For facilities located in cold weather zones, the
temperature is kept at a level of around 20 degrees
Celsius notwithstanding the need for adequate
ventilation.

2. For facilities located in hot weather zones, adequate
ventilation and/or air conditioning systems are
provided.

3. Both natural and artificial lighting are provided and
maintained in living facilities. It is best practice that
the window area represents not less than 5% to 10%
of the floor area. Emergency lighting is provided.

Water

Special attention to water quality and quantity is
absolutely essential. To prevent dehydration, water
poisoning and diseases resulting from lack of
hygiene, workers should always have easy access
to a source of clean water. An adequate supply

of potable water must be available in the same

buildings where bedrooms or dormitories are provided.

Drinking water must meet local or WHO drinking water
standards’ and water quality must be monitored
regularly. Depending on the local context, it could
either be produced by dedicated catchment and
treatment facilities or tapped from existing municipal
facilities if their capacity and quality are adequate.

Benchmarks

1. Access to an adequate and convenient supply of
free potable water is always available to workers.
Depending on climate, weather conditions and

accommodation standards, 80 to 180 litres per person

per day are available.

2. Drinking water meets national/local or WHO drinking

water standards.®

3. All tanks used for the storage of drinking water are
constructed and covered as to prevent water stored
therein from becoming polluted or contaminated.

7. www.who.int/water_sanitation_health/dwg/en/
8. ibid

4. Drinking water quality is regularly monitored.

Wastewater and solid waste

Wastewater treatment and effluent discharge as
well as solid waste treatment and disposal must
comply with local or World Bank effluent discharge
standards® and be adequately designed to prevent
contamination of any water body, to ensure hygiene
and to avoid the spread of infections and diseases,
the proliferation of mosquitoes, flies, rodents, and
other pest vectors. Depending on the local context,
treatment and disposal services can be either
provided by dedicated or existing municipal facilities.

Benchmarks

1. Wastewater, sewage, food and any other waste
materials are adequately discharged, in compliance
with local or World Bank standards — whichever is more
stringent — and without causing any significant impacts
on camp residents, the biophysical environment or
surrounding communities.

2. Specific containers for rubbish collection are
provided and emptied on a regular basis. Standards
range from providing an adequate number of rubbish
containers to providing leak proof, non-absorbent, rust
and corrosion-resistant containers protected from
insects and rodents. In addition it is best practice

to locate rubbish containers 30 metres from each
shelter on a wooden, metal, or concrete stand. Such
containers must be emptied at regular intervals (to

be determined based on temperatures and volumes
generated) to avoid unpleasant odours associated with
decaying organic materials.

3. Pest extermination, vector control and disinfection
are carried out throughout the living facilities in
compliance with local requirements and/or good
practice. Where warranted, pest and vector monitoring
should be performed on a regular basis.

9. As per the “Pollution Prevention and Abatement Handbook”, World Bank Group, July 1998, available
from www.worldbank.org
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C. Room/dormitory facilities

The standards of the rooms or dormitory facilities
are important to allow workers to rest properly and
to maintain good standards of hygiene. Overcrowding
should be avoided particularly. This also has an
impact on workers’ productivity and reduces work-
related accidents. It is generally acknowledged

that rooms/dormitories should be kept clean and

in a good condition. Exposure to noise and odour
should be minimised. In addition, room/dormitory
design and equipment should strive to offer workers
a maximum of privacy. Resorting to dormitories
should be minimised and single or double rooms are
preferred. Dormitories and rooms must be single-sex.

Benchmarks
1. Rooms/dormitories are kept in good condition.

2. Rooms/dormitories are aired and cleaned at regular
intervals.

3. Rooms/dormitories are built with easily cleanable
flooring material.

4. Sanitary facilities are located within the same
buildings and provided separately for men and women.

5. Density standards are expressed either in terms of
minimal volume per resident or of minimal floor space.
Usual standards range from 10 to 12.5 cubic metres
(volume) or 4 to 5.5 square metres (surface).

6. A minimum ceiling height of 2.10 metres is provided.

7. In collective rooms, which are minimised, in order to
provide workers with some privacy, only a reasonable
number of workers are allowed to share the same
room. Standards range from 2 to 8 workers.

8. All doors and windows should be lockable, and
provided with mosquito screens where conditions
warrant.

9. There should be mobile partitions or curtains to
ensure privacy.

10. Every resident is provided with adequate furniture
such as a table, a chair, a mirror and a bedside light.

11. Separate sleeping areas are provided for men and
women, except in family accommodation.

Additional issue

Irrespective of whether workers are
supposed to keep their facilities clean, it

is the responsibility of the accommodation
manager to ensure that rooms/dormitories
and sanitary facilities are in good condition.

Bed arrangements and storage facilities

The provision of an adequate numbers of beds of
an appropriate size is essential to provide workers
with decent, safe and hygienic conditions to rest
and sleep. Here again, particular attention should
be paid to privacy. Consideration should be given
to local customs so beds could be replaced by
hammocks or sleeping mats for instance.

Benchmarks
1. A separate bed for each worker is provided. The
practice of “hot-bedding” should be avoided.

2. There is a minimum space between beds of 1 metre.

3. Double deck bunks are not advisable for fire safety
and hygiene reasons, and their use is minimised.
Where they are used, there must be enough clear
space between the lower and upper bunk of the bed.
Standards range from to 0.7 to 1.10 metres.

4. Triple deck bunks are prohibited.

5. Each worker is provided with a comfortable mattress,
pillow, cover and clean bedding.

6. Bed linen is washed frequently and applied with
repellents and disinfectants where conditions warrant
(malaria).

7. Facilities for the storage of personal belongings for
workers are provided. Standards vary from providing
an individual cupboard for each worker to providing
475-litre big lockers and 1 metre of shelf unit.

8. Separate storage for work boots and other personal
protection equipment, as well as drying/airing areas
may need to be provided depending on conditions.
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D. Sanitary and toilet facilities

It is essential to allow workers to maintain a good
standard of personal hygiene but also to prevent
contamination and the spread of diseases which
result from inadequate sanitary facilities. Sanitary
and toilet facilities will always include all of the
following: toilets, urinals, washbasins and showers.
Sanitary and toilet facilities should be kept in a clean
and fully working condition. Facilities should also be
constructed of materials that are easily cleanable and
ensure privacy. Sanitary and toilet facilities are never
shared between male and female residents, except
in family accommodation. Where necessary, specific
additional sanitary facilities are provided for women.

Benchmarks
1. Sanitary and toilet facilities are constructed of
materials that are easily cleanable.

2. Sanitary and toilet facilities are cleaned frequently
and kept in working condition.

3. Sanitary and toilet facilities are designed to provide
workers with adequate privacy, including ceiling to floor
partitions and lockable doors.

4. Sanitary and toilet facilities are not shared between
men and women, except in family accommodation.

Toilet facilities

Toilet arrangements are essential to avoid any
contamination and prevent the spread of
infectious disease.

Benchmarks

1. An adequate number of toilets is provided to
workers. Standards range from 1 unit to 15 persons to
1 unit per 6 persons. For urinals, usual standards are 1
unit to 15 persons.

2. Toilet facilities are conveniently located and easily
accessible. Standards range from 30 to 60 metres
from rooms/dormitories. Toilet rooms shall be located
so as to be accessible without any individual passing
through any sleeping room. In addition, all toilet rooms
should be well-lit, have good ventilation or external
windows, have sufficient hand wash basins and

be conveniently located. Toilets and other sanitary
facilities should be (“must be” in cold climates) in the
same building as rooms and dormitories.

Showers/bathrooms and other sanitary facilities
Hand wash basins and showers should be provided in
conjunction with rooms/dormitories. These facilities
must be kept in good working condition and cleaned
frequently. The flooring for shower facilities should
be of hard washable materials, damp-proof and
properly drained. Adequate space must be provided
for hanging, drying and airing clothes. Suitable light,
ventilation and soap should be provided. Lastly, hand
washing, shower and other sanitary facilities should
be located within a reasonable distance from other
facilities and from sleeping facilities in particular.

Benchmarks
1. Shower/bathroom flooring is made of anti-slip hard
washable materials.

2. An adequate number of handwash facilities is
provided to workers. Standards range from 1 unit to
each 15 persons to 1 unit per 6 workers. Handwash
facilities should consist of a tap and a basin, soap and
hygienic means of drying hands.

3. An adequate number of shower/bathroom facilities
is provided to workers. Standards range from 1 unit to
15 persons to 1 unit per 6 persons.

4. Showers/bathrooms are conveniently located.

5. Shower/bathroom facilities are provided with an
adequate supply of cold and hot running water.

E. Canteen, cooking and laundry facilities

Good standards of hygiene in canteen/dining halls
and cooking facilities are crucial. Adequate canteen,
cooking and laundry facilities and equipments should
also be provided. When caterers are contracted to
manage kitchens and canteens, special attention
should be paid to ensure that contractors take into
account and implement the benchmarks below, and
that adequate reporting and monitoring mechanisms
are in place. When workers can individually cook their
meals, they should be provided with a space separate
from the sleeping areas. Facilities must be kept in

a clean and sanitary condition. In addition, canteen,
kitchen, cooking and laundry floors, ceilings and
walls should be made of easily cleanable materials.
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Benchmarks
1. Canteen, cooking and laundry facilities are built in
adequate and easy to clean materials.

2. Canteen, cooking and laundry facilities are kept in a
clean and sanitary condition.

3. If workers can cook their own meals, kitchen space
is provided separate from sleeping areas.

Laundry facilities

Providing facilities for workers to wash both
work and non-work related clothes is essential
for personal hygiene. The alternative is for the
employer to provide a free laundry service.

Benchmarks

1. Adequate facilities for washing and drying clothes
are provided. Standards range from providing sinks or
tubs with hot and cold water, cleaning soap and drying
lines to providing washing machines and dryers.

2. When work clothes are used in contact with
dangerous substance (for example, application
of pesticide), special laundry facilities (washing
machines) should be provided.

Additional issue

When workers are provided with facilities allowing
them to individually do their laundry or cooking,

it should be the responsibility of each worker

to keep the facilities in a clean and sanitary
condition. Nonetheless, it is the responsibility

of the accomodation manager to make sure

the standards are respected and to provide

an adequate cleaning, disinfection and pest/
vector control service when necessary.

Additional issue

When the employer provides family accommodation,
it is best practice to provide each family with a
private kitchen or the necessary cooking equipment
to allow the family to cook on their own.

Canteen and cooking facilities

Canteen and cooking facilities should provide
sufficient space for preparing food and eating, as
well as conform to hygiene and safety requirements.

Benchmarks
1. Canteens have a reasonable amount of space per
worker. Standards range from 1 square metre to 1.5
square metres.

2. Canteens are adequately furnished. Standards
range from providing tables, benches, individual
drinking cups and plates to providing special drinking
fountains.

3. Places for food preparation are designed to permit
good food hygiene practices, including protection
against contamination between and during food
preparation.

4. Kitchens are provided with facilities to maintain
adequate personal hygiene including a sufficient
number of washbasins designated for cleaning hands
with clean, running water and materials for hygienic
drying.

5. Wall surfaces adjacent to cooking areas are made
of fire-resistant materials. Food preparation tables
are also equipped with a smooth durable washable
surface. Lastly, in order to enable easy cleaning, it is
good practice that stoves are not sealed against a
wall, benches and fixtures are not built into the floor,
and all cupboards and other fixtures and all walls and
ceilings have a smooth durable washable surface.

6. All kitchen floors, ceiling and wall surfaces adjacent
to or above food preparation and cooking areas are
built using durable, non-absorbent, easily cleanable,
non-toxic materials.

7. Wall surfaces adjacent to cooking areas are made
of fire-resistant materials. Food preparation tables

are equipped with a smooth, durable, easily cleanable,
non-corrosive surface made of non-toxic materials.
Lastly, in order to enable easy cleaning, it is good
practice that stoves are not sealed against a wall,
benches and fixtures are not built into the floor, and all
cupboards and other fixtures have a smooth, durable
and washable surface.

8. Adequate facilities for cleaning, disinfecting and
storage of cooking utensils and equipment are
provided.

9. Food waste and other refuse are to be adequately
deposited in sealable containers and removed from
the kitchen frequently to avoid accumulation.

15
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F. Standards for nutrition and food safety

When cooking for a number of workers, hygiene
and food safety are absolutely critical. In addition
to providing safe food, providing nutritious

food is important as it has a very direct impact
on workers’ productivity and well-being. An

ILO study demonstrates that good nutrition at
work leads to gains in productivity and worker
morale, prevention of accidents and premature
deaths and reductions in health care costs.*°

Box 6 - Five keys to safer food

Keep clean

Wash your hands before handling food and
often during food preparation.

Wash your hands after going to the toilet.

Wash and sanitise all surfaces and equipment
used for food preparation.

Protect kitchen areas and food from
insects, pests and other animals.

Separate raw and cooked
Separate raw meat, poultry and seafood from other foods.

Use separate equipment and utensils such as knives
and cutting boards for handling raw foods.

Store food in containers to avoid contact
between raw and prepared foods.

Cook thoroughly
Cook food thoroughly, especially meat, poultry, eggs and seafood.

Bring foods like soups and stews to boiling to make sure that
they have reached 70°C. For meat and poultry, make sure
that juices are clear, not pink. Ideally, use a thermometer.

Reheat cooked food thoroughly.

Keep food at safe temperatures

Do not leave cooked food at room
temperature for more than 2 hours.

Refrigerate promptly all cooked and perishable
food (preferably below 5°C).

Keep cooked food piping hot (more than 60°C) prior to serving.
Do not store food too long even in the refrigerator.
Do not thaw frozen food at room temperature.

Use safe water and raw materials

Use safe water or treat it to make it safe.

Select fresh and wholesome foods.

Choose foods processed for safety, such as pasteurised milk.
Wash fruits and vegetables, especially if eaten raw.

Do not use food beyond its expiry date.

Source: World Health Organization, Food Safety
www.who.int/foodsafety/publications/consumer/en/5keys_en.pdf

10. C. Wanjek (2005), “Food at Work - Workplace solutions for malnutrition, obesity and chronic
disease”, International Labour Organization, Geneva.

The WHO 5 keys to safer food or an equivalent
process is implemented (see Box 6 below).

Food provided to workers contains an appropriate
level of nutritional value and takes into account
religious/cultural backgrounds; different choices of
food are served if workers have different cultural/
religious backgrounds.

Food is prepared by cooks. It is also best practice
that meals are planned by a trained nutritionist.

While most micro organisms do not cause disease,
dangerous micro organisms are widely found in soil,
water, animals and people. These micro organisms are
carried on hands, wiping cloths and utensils, especially
cutting boards and the slightest contact can transfer
them to food and cause food borne diseases.

Raw food, especially meat, poultry and seafood,
and their juices, can contain dangerous micro
organisms which may be transferred onto other
foods during food preparation and storage.

Proper cooking kills almost all dangerous micro organisms.
Studies have shown that cooking food to a temperature

of 70°C can help ensure it is safe for consumption. Foods
that require special attention include minced meats,

rolled roasts, large joints of meat and whole poultry.

Micro organisms can multiply very quickly if food is stored at
room temperature. By holding at temperatures below 5°C or
above 60°C, the growth of micro organisms is slowed down or
stopped. Some dangerous micro organisms still grow below 5°C.

Raw materials, including water and ice, may be
contaminated with dangerous micro organisms and
chemicals. Toxic chemicals may be formed in damaged
and mouldy foods. Take care in selection of raw materials
and implement simple measures such as washing.
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G. Medical facilities

Access to adequate medical facilities is important
to maintain workers’ health and to provide adequate
responses in case of health emergency situations.
The availability or level of medical facilities provided
in workers’ accommodation is likely to depend on
the number of workers living on site, the medical
facilities already existing in the neighbouring
communities and the availability of transport.
However, first aid must always be available on site.

First aid facilities

Providing adequate first aid training and
facilities can save lives and prevent minor
injuries becoming major ones.

Other medical facilities

Depending on the number of workers living on

site and the medical services offered in the
surrounding communities, it is important to
provide workers with additional medical facilities.
Special facilities for sick workers and medical
services such as dental care, surgery, a dedicated
emergency room can, for instance, be provided.

A number of first aid kits adequate to the number of
residents are available.

First aid kits are adequately stocked. Where
possible a 24/7 first aid service/facility is available.

An adequate number of staff/workers is trained to
provide first aid.

Where possible and depending on the medical
infrastructures existing in the community, other
medical facilities are provided (nurse rooms, dental
care, minor surgery).

Box 7 - UK/HSE First Aid facilities

What should be in a first aid kit?

There is no standard list and it very

much depends on the assessment of

the needs in a particular workplace:

= a leaflet giving general guidance on first aid,
for example HSE leaflet Basic advice on first
aid at work

= individually wrapped sterile adhesive dressings
(assorted sizes)

= two sterile eye pads

= four individually wrapped triangular bandages
(preferably sterile)

= Six safety pins

= six medium-sized (approximately 12 cm x 12 cm)
individually wrapped sterile unmedicated wound
dressings

= two large (approximately 18 cm x 18 cm) sterile
individually wrapped unmedicated wound
dressings

= one pair of disposable gloves.

What should be kept in the first aid room?

The room should contain essential first aid facilities

and equipment. Typical examples of these are:

= a sink with hot and cold running water

= drinking water and disposable cups

= Ssoap and paper towels

= a store for first aid materials

= foot-operated refuse containers, lined with
disposable yellow clinical waste bags or a
container for the safe disposal of clinical waste

= a couch with waterproof protection, clean pillows
and blankets

= a chair

= a telephone or other communication equipment

= a record book for recording incidents where first
aid has been given.

Source: UK Health and Safety Executive
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H. Leisure, social and
telecommunication facilities

Basic leisure and social facilities are important for
workers to rest and also to socialise during their
free time. This is particularly true where workers’
accommodation is located in remote areas far from
any communities. Where workers’ accommodation is
located in the vicinity of a village or a town, existing
leisure or social facilities can be used so long as
this does not cause disruption to the access and
enjoyment of local community members. But in any
case, social spaces should also be provided on

site. Exercise and recreational facilities will increase
workers’ welfare and reduce the impact of the
presence of workers in the surrounding communities.
In addition it is also important to provide workers with
adequate means to communicate with the outside
world, especially when workers’ accommodation

is located in a remote location or where workers

live on site without their family or are migrants.
Consideration of cultural attitudes is important.
Provision of space for religious observance needs to
be considered, taking account of the local context
and potential conflicts in certain situations.

Benchmarks

1. Basic collective social/rest spaces are provided to
workers. Standards range from providing workers multi-
purpose halls to providing designated areas for radio,
TV, cinema.

2. Recreational facilities are provided. Standards range
from providing exercise equipment to providing a library,
swimming pool, tennis courts, table tennis, educational
facilities.

3. Workers are provided with dedicated places for
religious observance if the context warrants.

4. Workers have access to public phones at affordable/
public prices (that is, not inflated).

5. Internet facilities can also be provided, particularly
where large numbers of expatriates/Third Country
Nationals (TCNs) are accommodated.

Box 8 - Examples of social/leisure facilities

In Qatar there is a newly built 170-hectare complex
which accommodates contractors and more

than 35,000 workers for a project run by a major
oil company. At the heart of this complex, the
recreation area includes extensive sport facilities,
a safety-training centre, an outdoor cinema and

a park. The purpose of those facilities goes
beyond providing adequate accommodation to
the large numbers of contractors and workers

on this project but is designed to provide the
same level of services as a small town. The
accommodation complex has a mayor, as well as
a dedicated welfare team which is responsible
for the workers’ welfare, cultural festivals and
also acts as the community’s advocates.

Il. Managing workers’ accommodation

Once the living facilities have been constructed

and are operational, effective ongoing management
of living facilities is essential. This encompasses
issues such as the physical maintenance

of buildings, security and consultation with
residents and neighbouring communities in

order to ensure the implementation of the

housing standards in the long term.

A. Management and staff

Worker camps and housing facilities should have a
written management plan, including management
policies or plans on health and safety, security,
living conditions, workers’ rights and representation,
relationships with the communities and grievance
processes. Part of those policies and plans can
take the form of codes of conduct. The quality of the
staff managing and maintaining the accommodation
facilities will have a decisive impact on the level

of standards which are implemented and the well-
being of workers (for instance on the food safety or
overall hygiene standards). It is therefore important
to ensure that managers are competent and other
workers are adequately skilled. The manager will

be responsible for overseeing staff, for ensuring the
implementation of the accommodation standards
and for the implementation of the management
plans. It is important the accommodation manager
has the corresponding authority to do so.
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If the facility is being managed by a contractor,

as is often the case, the expected housing and
management standards should be specified in the
relevant contract, and mechanisms to ensure that
those standards are implemented should be set up.
As part of this process, the accommodation manager
(or contractor) should have a duty to monitor the
application of the accommodation standards and to
report frequently on their implementation to the client.

Benchmarks

1. There are management plans and policies especially
in the field of health and safety (with emergency
responses), security, workers’ rights, relationships with
the communities.

2. An appointed person with the adequate background
and experience is in charge of managing the workers’
accommodation.

3. If contractors are being used, there are clear
contractual management responsibilities and
monitoring and reporting requirements.

4. Depending on the size of the accommodation, there
is a sufficient number of staff in charge of cleaning,
cooking and of general maintenance.

5. Such staff are recruited from the local communities.
6. Staff have received basic health and safety training.

7. Persons in charge of the kitchen are trained in
nutrition and food-handling and adequately supervised.

B. Charging fees for accommodation
and services

Charging fees for the accommodation or the
services provided to workers such as food or
transport should be avoided where workers do not
have the choice to live or eat anywhere else, or if
deemed unavoidable, should take into account the
specific nature of workers’ accommodation. Any
charges should be transparent, discussed during
recruitment and specified in workers’ contracts.
Any such charges should still leave workers with
sufficient income and should never lead to a
worker becoming indebted to an employer.

Benchmarks

1. When fees are charged, workers are provided with
clear information and a detailed description of all
payments made such as rent, deposit and other fees.

2. When company housing is considered to be part
of workers’ wages, it is best practice that workers
are provided with an employment contract clearly
specifying housing arrangements and regulations,
in particular rules concerning payments and fees,
facilities and services offered and rules of notice.

3. When fees are charged, the renting arrangements
are fair and do not cost the worker more than a small
proportion of income and never include a speculative
profit.

4. Food and other services are free or are reasonably
priced, never above the local market price.

5. The provision of accommodation or other services
by employers as a payment for work is prohibited.

Additional issue

To avoid that fair renting arrangements turn into
unfair ones, any deposit of advance should be set
at a reasonable level and it is best practice that
renting prices include a fixed fee covering the water
needed and the use of the energy required to the
functioning of the heating/cooling/ventilation/
cooking systems. However, in such cases it might
be necessary to raise workers’ awareness to ensure
that workers will use the facilities responsibly,
particularly in areas where water is scarce.

C. Health and safety on site

The company or body in charge of managing the
workers’ accommodation should have the prime
responsibility for ensuring workers’ physical well-
being and integrity. This involves making sure that
the facilities are kept in good condition (ensuring that
sanitary standards or fire regulations are respected
for instance) and that adequate health and safety
plans and standards are designed and implemented.
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Benchmarks

1. Health and safety management plans including
electrical, mechanical, structural and food safety have
been carefully designed and are implemented.

2. The person in charge of managing the
accommodation has a specific duty to report to the
health authorities the outbreak of any contagious
diseases, food poisoning and other important
casualties.

3. An adequate number of staff/workers is trained to
provide first aid.

4. A specific fire safety plan is prepared, including
training of fire wardens, periodic testing and monitoring
of fire safety equipment and periodic drills.

5. Guidance on the detrimental effects of the abuse
of alcohol and drugs and other potentially harmful
substances and the risk and concerns relating to
HIV/AIDS and of other health risk-related activities is
provided to workers. It is best practice to develop a
clear policy on this issue.

6. Workers have access to adequate preventive
measures such as contraception (condoms in
particular) and mosquito nets.

7. Workers have easy access to medical facilities and
medical staff. Where possible, female doctors/nurses
should be available for female workers.

8. Emergency plans on health and fire safety are
prepared. Depending on the local context, additional
emergency plans are prepared as needed to handle
specific occurrences (earthquakes, floods, tornadoes).

D. Security of workers’ accommodation

Ensuring the security of workers and their property
on the accommodation site is of key importance. To
this end, a security plan must be carefully designed
including appropriate measures to protect workers
against theft and attacks. Policies regarding the
use of force (force can only be used for preventive
and defensive purposes in proportion to the

nature and the extent of the threat) should also be

carefully designed. To implement those plans, it
may be necessary to contract security services

or to recruit one or several staff whose main
responsibility is to provide security to safeguard
workers and property. Before making any security
arrangements, it is necessary to assess the risks
of such arrangements to those within and outside
the workers’ accommodation and to respect best
international practices, including IFC PS4 and EBRD
PR4 and applicable law.'* Particular attention should
be paid to the safety and security of women workers.

Benchmarks
1. A security plan including clear measures to protect
workers against theft and attack is implemented.

2. A security plan including clear policies on the use of
force has been carefully designed and is implemented.

3. Security staff have been checked to ensure that
they have not been implicated in any previous crimes
or abuses. Where appropriate, security staff from both
genders are recruited.

4. Security staff have a clear mandate and have
received clear instruction about their duties and
responsibilities, in particular their duties not to harass,
intimidate, discipline or discriminate against workers.

5. Security staff have received adequate training in
dealing with domestic violence and the use of force.

6. Security staff have a good understanding about the
importance of respecting workers’ rights and the rights
of the communities.

7. Body searches are only allowed in specific
circumstances and are performed by specially trained
security staff using the least-intrusive means possible.
Pat down searches on female workers can only be
performed by female security staff.

8. Security staff adopt an appropriate conduct towards
workers and communities.

9. Workers and members of the surrounding
communities have specific means to raise concerns
about security arrangement and staff.

11. See for instance the Voluntary Principles on Security and Human Rights.
www.voluntaryprinciples.org/principles
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E. Workers'’ rights, rules and regulations
on workers’ accommodation

Freedoms and human rights of workers should be
recognised and respected within their living quarters
just as within the working environment. House

rules and regulations should be reasonable and

non discriminatory. It is best practice that workers’
representatives are consulted about those rules.
House rules and regulations should not prevent
workers from exercising their basic rights. In particular,
workers’ freedom of movement needs to be preserved
if they are not to become effectively “trapped”. To

this end it is good practice to provide workers with
24/7 access to the accommodation and free transport
services to and from the surrounding communities.
Any restriction to this freedom of movement should

be limited and duly justified. Penalties for breaking
the rules should be proportional and implemented
through a proper procedure allowing workers to defend
themselves and to challenge the decision taken.

The relationship between continuing employment

and compliance with the rules of the workers’
accommodation should be clear and particular
attention should be paid to ensure that housing

rules do not create indirect limitation of the right to
freedom of association. Best practice might include

a code of conduct relating to the accommodation to
be signed together with the contract of employment.

Box 9 - Dole housing plantation
regulation in Costa Rica

In every plantation there is an internal
accommodation regulation that every worker is
required to sign together with his/her employment
contract. That document describes the behaviour
which is expected from workers at all times and
basic rules such as the prohibition of alcohol

and the interdiction to make noise after a certain
time at night. In case there is any problem
concerning the application of those internal rules,
a set of disciplinary procedures which have been
designed with the workers’ representatives can
be enforced. Workers are absolutely free to enter
or leave the site and do not have any restrictions
in relation to accessing their living quarters.
Families are not allowed in the living quarters
unless they have been registered for a visit.

Benchmarks

1. Restriction of workers’ freedom of movement to
and from the site is limited and duly justified. It is
good practice to provide workers 24/7 access to

the accommodation site. Any restrictions based on
security reasons should be balanced by the necessity
to respect workers’ freedom of movement.

2. Where possible, an adequate transport system

to surrounding communities is provided. It is good
practice to provide workers with free transportation to
and from local communities.

3. Withholding workers’ ID papers is prohibited.

4. Freedom of association is expressly respected.
Provisions restricting workers’ rights on site should
take into account the direct and indirect effect on
workers’ freedom of association. It is best practice to
provide trade union representatives access to workers
in the accommodation site.

5. Workers’ gender and religious, cultural and social
backgrounds are respected. In particular, workers
should be provided with the possibility of celebrating
religious holidays and observances.

6. Workers are made aware of their rights and
obligations and are provided with a copy of the
internal workers’ accommodation rules, procedures
and sanction mechanisms in a language or through a
media which they understand.

7. Housing regulations, including those relating to
allocation of housing, should be non-discriminatory.
Any justifiable discriminatory rules — for example
all-male dormitories — should be strictly limited to
the rules which are necessary to ensure the smooth
running of the worker camp and to maintain a good
relationship with the surrounding communities.

8. Where possible, visitor access should be allowed.

9. Decisions should be made on whether to prohibit
alcohol, tobacco and third party access or not from
the camp and the relevant rules should be clearly
communicated to all residents and workers.

10. A fair and non-discriminatory procedure exists

to implement disciplinary procedures including the
right of workers to defend themselves (see also next
section).

21
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F. Consultation and grievance mechanisms

All residents should be made aware of any rules
governing the accommodation and the consequences
of breaking such rules. Processes that allow

for consultation between site management and

the resident workers will assist in the smooth
running of an accommodation site. These may
include a dormitory or camp committee as well

as formal processes that allow workers to lodge

any grievances about their accommodation.

Benchmarks

1. Mechanisms for workers’ consultation have been
designed and implemented. It is best practice to set
up a review committee which includes representatives
elected by workers.

2. Processes and mechanisms for workers to
articulate their grievances are provided to workers.
Such mechanisms are in accordance with PS2/PR2.

3. Workers subjected to disciplinary proceedings
arising from behaviour in the accommodation should
have access to a fair and transparent hearing with
the possibility to contest decisions and refer the
dispute to independent arbitration or relevant public
authorities.

4. In case conflicts between workers themselves or
between workers and staff break out, workers have the
possibility of easily accessing a fair conflict resolution
mechanism.

5. In cases where more serious offences occur,
including serious physical or mental abuse, there are
mechanisms to ensure full cooperation with the police
authority (where adequate).

Additional issue

Alcohol is a complex issue and requires a very
clear policy from the workers’ accommodation
management. If a non-alcohol policy is

taken, special attention should be paid

to clearly communicate the interdiction,

how it applies and the consequences for
breaching this rule. Special attention should
also be paid to enforce it adequately.

G. Management of community relations

Workers’ living facilities have various ongoing

impacts on adjacent communities. In order to

manage these, it is good practice to design a

thorough community relations management plan.

This plan will contain the processes to implement

the findings of the preliminary community impact

assessment and to identify, manage, mitigate

or enhance ongoing impacts of the workers’

accommodation on the surrounding communities.

Issues to be taken into consideration include:

= community development — impact of workers’ camp
on local employment, possibility of enhancing local
employment and income generation through local
sourcing of goods and services

= community needs — ways to identify and address
community needs related to the arrival of specific
infrastructures such as telecommunications, water
sanitation, roads, health care, education, housing

= community health and safety — addressing and
reducing the risk in the increase in communicable
diseases, corruption, trade in illegal substances
such as drugs, alcohol (in the Muslim context),
petty crimes and other sorts of violence, road
accidents

= community social and cultural cohesion — ways
to mitigate the impact of the presence of large
numbers of foreign workers, often males, with
different cultural and religious background, ways to
mitigate the possible shift in social, economic and
political structures due to changes in access to
income generation opportunities.

Benchmarks

1. Community relations plans addressing issues
around community development, community needs,
community health and safety and community social
and cultural cohesion have been designed and
implemented.

2. Community relations plans include the setting up

of a liaison mechanism allowing a constant exchange
of information and consultation with the local
communities in order to identify and respond quickly to
any problems and maintain good working relationships.

3. A senior manager is in charge of implementing the
community relations management plan and liaising
with the community.
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4. The impacts of workers’ accommodation on local
communities are periodically reviewed, mitigated or
enhanced.

5. Community representatives are provided with an
easy means to voice their opinions and to lodge
complaints.

6. There is a transparent and efficient process for
dealing with community grievances, in accordance with
PS1/PR10.

Box 10 - Examples of community
relations management

Community consultation in the Baku-
Thilisi-Ceyhan (BTC) pipeline

The BTC pipeline’s Environment and Social
Management Plans incorporated a Worker

Camp Management Plan to be implemented by
the construction contractor. As part of ongoing
community liaison over the project as a whole,
community liaison officers were appointed for
worker camps who were responsible for meeting
regularly with communities, identifying issues
and addressing community concerns. A particular
responsibility was to review HR records and
disciplinary logs at worker camps to assess that
rules were being implemented effectively and that
any community liaison after any incidents was
effective.

August 2009
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ANNEX I: CHECKLIST ON WORKERS’ ACCOMMODATIW\I283

General regulatory framework

Y

N

N/A

Comments

Have the international/national/local regulatory frameworks been reviewed?

Are mandatory provisions on workers’ accommodation identified?

Assessing the need for workers’ accommodation

Availability of the workforce

Has there been an assessment of workers’ availability
in the neighbouring communities?

Has there been an assessment of the skills and competencies of the local
workforce and how do those skills and competencies fit the project’s need?

Has there been an assessment of the possibility of training a local workforce
in order to fulfil the project’s needs?

Availability of housing

Has there been a comprehensive assessment of the different
type of housing available in the surrounding communities
prior to building any workers’ accommodation?

For a larger project: is that assessment included in the
Environmental and Social Impact Assessment?

Has there been an assessment of the impact on the
communities of using existing housing opportunities?

Have measures to mitigate adverse impacts on the local housing market been
identified and included in the Environmental and Social Action Plan (ESAP)
or other relevant action plan?

144

UONEPOWIIODJY SIYION UO ddueping | ayg3/o4dl



1284..

Assessing impacts of workers’ accommodation on communities
Has a community impact assessment been carried out as part of the

Environmental and Social Assessment of the overall project with a view

to mitigate the negative impacts of the workers’ accommodation on

the surrounding communities and to enhance the positive ones?

Have the potential health and safety impacts and consequences of land

acquisition and involuntary resettlement occurring during the construction

phase of the workers’ accommodation been included in the assessment?

Have the impacts of workers’ accommodation on community infrastructures,
services and facilities been included in the assessment?

Have the impacts on local community’s businesses and local
employment been included in the assessment?

Have general impacts of workers’ accommodation on communities’ health,
(notably the increased risk of road accidents and of communicable diseases),
and community social cohesion been included in the assessment?

Does the assessment include appropriate mitigation measures
to address any adverse impacts identified?

Types of workers’ accommodation

Has consideration been given to provision of family accommodation?
Are individual accommodations comprising bedrooms, sanitary and
cooking facilities provided as part of the family accommodation?

Are adequate nursery/school facilities provided?

Is special attention paid to providing adequate safety for children?

Comments

14



Standards for workers’ accommodation

National/local standards

{285 e

Have the relevant national/local regulations been identified and implemented?

General living facilities

Is the location of the facilities designed to avoid flooding or other natural hazards?

Are the living facilities located within a reasonable distance from the worksite?

Is transport provided to worksite safe and free?

Are the living facilities built using adequate materials, kept in good
repair and kept clean and free from rubbish and other refuse?

Drainage

Is the site adequately drained?

Heating, air conditioning, ventilation and light

Depending on climate are living facilities provided with adequate heating,
ventilation, air conditioning and light systems including emergency lighting?

Water

Do workers have easy access to a supply of clean/
potable water in adequate quantities?

Does the quality of the water comply with national/local requirements
or WHO standards?

Are tanks used for the storage of drinking water constructed and covered to
prevent water stored therein from becoming polluted or contaminated?

Is the quality of the drinking water regularly monitored?

9¢
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Wastewater and solid waste

Are wastewater, sewage, food and any other waste materials adequately discharged
in compliance with local or World Bank standards and without causing any significant
impacts on camp residents, the environment or surrounding communities?

Are specific containers for rubbish collection provided and emptied
on a regular basis?

Are pest extermination, vector control and disinfection undertaken
throughout the living facilities?

Rooms/dormitories facilities

Are the rooms/dormitories kept in good condition?

Are the rooms/dormitories aired and cleaned at regular intervals?

Are the rooms/dormitories built with easily cleanable flooring material?
Are the rooms/dormitories and sanitary facilities located in the same buildings?
Are residents provided with enough space?

Is the ceiling height high enough?

Is the number of workers sharing the same room/dormitory minimised?
Are the doors and windows lockable and provided with mosquito screens
when necessary?

Are mobile partitions or curtains provided?

Is suitable furniture such as table, chair, mirror, bedside light provided

for every worker?

Are separate sleeping areas provided for men and women?

Comments

LC



Bed arrangements and storage facilities

Is there a separate bed provided for every worker?

Is the practice of “hot-bedding” prohibited?

Is there a minimum space of 1 metre between beds?

Is the use of double deck bunks minimised?

When double deck bunks are in use, is there enough clear space between

the lower and upper bunk of the bed?

Are triple deck bunks prohibited?

Are workers provided with comfortable mattresses, pillows and clean bed linens?
Are the bed linen washed frequently and applied with adequate

repellents and disinfectants (where conditions warrant)?

Are adequate facilities for the storage of personal belongings provided?

Are there separate storages for work clothes and PPE and
depending on condition, drying/airing areas?

Sanitary and toilet facilities

Are sanitary and toilet facilities constructed from materials that are easily cleanable?

Are sanitary and toilet facilities cleaned frequently and kept in working condition?

Are toilets, showers/bathrooms and other sanitary facilities designed to provide

workers with adequate privacy including ceiling to floor partitions and lockable doors?

Are separate sanitary and toilet facilities provided for men and women?

1 2 8 7N/A Comments
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Toilet facilities

Is there an adequate number of toilets and urinals?

Are toilet facilities conveniently located and easily accessible?

Showers/bathrooms and other sanitary facilities

Is the shower flooring made of anti-slip hard washable materials?

Is there an adequate number of hand wash basins and showers/bathrooms
facilities provided?

Are the sanitary facilities conveniently located?

Are shower facilities provided with an adequate supply of cold and hot running water?

Canteen, cooking and laundry facilities

Are canteen, cooking and laundry facilities built with adequate and easy to
clean materials?

Are the canteen, cooking and laundry facilities kept in clean and sanitary condition?
If workers cook their own meals, is kitchen space

provided separately from the sleeping areas?

Laundry facilities

Are adequate facilities for washing and drying clothes provided?

Canteen and cooking facilities

Are workers provided with enough space in the canteen?

Are canteens adequately furnished?

Are kitchens provided with the facilities to maintain adequate personal hygiene?

6¢C



Are places for food preparation adequately ventilated and equipped?

Are kitchen floor, ceiling and wall surfaces adjacent to or above food preparation and
cooking areas built in non-absorbent, durable, non-toxic, easily cleanable materials?

Are wall surfaces adjacent to cooking areas made of fire-resistant
materials and food preparation tables equipped with a smooth,
durable, non-corrosive, non-toxic, washable surface?

Are adequate facilities for cleaning, disinfecting and storage
of cooking utensils and equipment provided?

Are there adequate sealable containers to deposit food waste and other refuse?
Is refuse frequently removed from the kitchen to avoid accumulation?

Standards for nutrition and food safety

Is there a special sanitary process such as the WHO “5 keys
to safer food” implemented in relation to food safety?

Does the food provided contain appropriate nutritional value?

Does the food provided take into account workers’ religious/cultural backgrounds?

Medical facilities

Are first aid kits provided in adequate numbers?

Are first-aid kits adequately stocked?

Is there an adequate number of staff/workers trained to provide first aid?

Are there any other medical facilities/services provided on site? If not, why?

Leisure, social and telecommunications facilities

Are basic social collective spaces and adequate recreational areas
provided to workers?
Are workers provided with dedicated places for religious observance?

Can workers access a telephone at an affordable/public price?

Are workers provided with access to internet facilities?

1 2 89\1/A Comments
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Managing workers’ accommodation
Management and staff

Are there carefully designed worker camp management plans and policies
especially in the field of health and safety (including emergency responses),
security, workers’ rights and relationships with the communities?

Where contractors are used, have they clear contractual
management responsibilities and duty to report?

Does the person appointed to manage the accommodation have the required
background, competency and experience to conduct his mission and is he/
she provided with the adequate responsibility and authority to do so?

Is there enough staff to ensure the adequate implementation of
housing standards (cleaning, cooking and security in particular)?

Are staff members recruited from surrounding communities?
Have the staff received basic health and safety training?

Are the persons in charge of the kitchen particularly trained in
nutrition and food handling and adequately supervised?

Charging fees for accommodation and services

Are the renting arrangements fair and transparent?
Are workers provided with adequate information about payment made?

Where appropriate, are renting arrangements and regulations
clearly included in workers’ employment contracts?

Are food and other services provided for free or reasonably
priced, that is, not above the local market price?

Is the payment in kind for accommodation and services prohibited?

T€
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Health and safety on site

Have health and safety management plans including electrical, mechanical,
structural and food safety been designed and implemented?

Has the accommodation manager a duty to report to the health
authority specific diseases, food poisoning or casualties?

Is there an adequate number of staff/workers trained in providing first aid?

Has a specific and adequate fire safety management plan been designed
and implemented?

Is guidance on alcohol, drug and HIV/AIDS and other health
risk-related activities provided to workers?

Are contraception measures (condoms in particular) and mosquito nets
(where relevant) provided to workers?

Do workers have an easy access to medical facilities and medical staff,
including female doctors/nurses where appropriate?

Have emergency plans on health and fire safety been prepared?

Depending on circumstances, have specific emergency plans
(earthquakes, floods, tornadoes) been prepared?

Security on workers’ accommodation

Has a security plan including clear measures to protect workers
against theft and attack been designed and implemented?

Has a security plan including clear provisions on the use of force been designed

and implemented?

Have the backgrounds of security staff been checked for previous crimes or abuses?
Has the recruitment of security staff from both genders been considered?

Have security staff received clear instruction about their duty and responsibility?

Have security staff been adequately trained in dealing with domestic
violence and the use of force?

(4
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Are body searches only performed in exceptional circumstances
by specifically trained security staff of both genders?

Do security staff have a good understanding about the importance
of respecting workers’ rights and the rights of the surrounding
communities and adopt appropriate conduct?

Do workers and communities have specific means to raise
concerns about security arrangements and staff?

Workers' rights, rules and regulations on workers’ accommodation

Are limitations on workers’ freedom of movement limited and justified?

Is an adequate transport system to the surrounding communities provided?

Is the practice of withholding workers’ ID papers prohibited?

Is freedom of association expressly respected?

Are workers’ religious, cultural and social backgrounds respected?

Are workers made aware of their rights and obligations and provided with a copy
of the accommodations’ internal rules, procedures and sanction mechanisms in
a language or through a media they understand?

Are house regulations non discriminatory, fair and reasonable?

Are regulations on alcohol, tobacco and third parties’ access to the camp clear
and communicated to workers?

Is a fair and non-discriminatory procedure to implement disciplinary
procedures, including the right for workers to defend themselves, set up?

€€
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Consultation and grievance mechanisms

Have mechanisms for workers’ consultation been designed and implemented?

Are workers provided with processes and mechanisms to articulate their
grievances in accordance with PS2/PR2?

Have workers subjected to disciplinary proceedings arising from conduct in the
accommodation had access to a fair and transparent hearing with the possibility
to appeal the decision?

Are there fair conflict resolution mechanisms in place?

In cases where serious offences occur, are there mechanisms
to ensure full cooperation with police authorities?

Management of community relations

Have community relation management plans addressing issues around
community development, community needs, community health and safety and
community social and cultural cohesion been designed and implemented?

Do community relation management plans include the setting up of liaison
mechanisms to allow a constant exchange of information and consultation of
the surrounding communities?

Is there a senior manager in charge of implementing
the community relation management plan?

Is there a senior manager in charge of liaising with the surrounding communities?

Are the impacts generated by workers’ accommodation
periodically reviewed, mitigated or enhanced?

Are community representatives provided with easy means to voice their opinions
and lodge complaints?

Is there a transparent and efficient process for dealing with
community grievances, in accordance with PS1/PR10?

14>
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Preparation of EIA Report for Bengaluru Suburban Railway Project | Draft EIA Report

Annexure 10.21. Reporting Format !oZr genilfication of Debris Disposal Site

(To be prepared by the Contractor)

Sl. No. Project Details ‘

1. |Name and address of the Contractor
2. |Contact details of the Contractor
3. |Name of Project Corridor
4. |Stage of the project
5. |Site Details Information (Coordinates)
6. |Name of the Village Panchayat
7. |Name of the Taluk District
8. |Chainage (km) Side LHS/RHS
9. |Area of site Current land use
10. Ownership of the land Owned/Leased |Survey No.
11. If leased, name, address and contact details of owner
12. Distance from settlement
13. Distance from surface water course or body
14. Distance from Ecologically Sensitive Areas
15. Width of access road
16. No of trees with girth >0.3m
17. No of trees to be cut
18. Is top soil conservation required (Yes/ No)
List of Enclosure Location Map
Remarks

Submission Details Submitted by : Checked by: Approved by:
Contractor Sr. Env. Specialist of In-charge Officer, EMU,
GC/CSc/PMC KRIDE
Signature
Name
Designation

Annexure 10.22. Reporting Format for Debris Disposal Site Selection and
Management

3o

</ iDECK
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Preparation of EIA Report for Bengaluru Suburban Railway Project | Draft EIA Report

(To be prme Contractor)

Dumping site location ................
Reporting Month.........ccccceeevennne.
Date of Submission .........cccceue...

1. Environment Features of the surrounding area

1.1 Location of Dumping site

1.2 Coordinates of Dumping site

1.3  [Capacity of Dumping site
1.4  [Safety measure taken at Dumping site (s)

bk wnN

Remarks

Submission Details Submitted by : Checked by: Approved by:
Contractor Sr. Env. Specialist of In-charge Officer, EMU,
GC/CSC/PMC KRIDE
Signature
Name
Designation
gy
</ iDECK

1) |
K RIDE



Preparation of EIA Report for Bengaluru Suburban Railway Project | Draft EIA Report

Annexure 10.23. Reporting Forma[z;gr6Muck Disposal Site Selection and
Management

(To be prepared by the Contractor)
Muck disposal site location ................
Reporting Month.........ccceeeevennne.

Date of Submission ......ccccecueeen.e.

2. Environment Features of the surrounding area

1.1  |Location of Muck disposal site

1.2  |Coordinates of Muck disposal site

1.3  [Capacity of Muck disposal site
1.4  Safety measure taken at Muck disposal site (s)

ok wn

Remarks

Submission Details Submitted by : Checked by: Approved by:
Contractor Sr. Env. Specialist of In-charge Officer, EMU,
GC/Csc/PMC KRIDE
Signature
Name
Designation
gy
</ iDECK

1) |
K RIDE



Preparation of EIA Report for Bengaluru Suburban Railway Project | Draft EIA Report

Annexure 10.24. Details of Machinelryzgrigg Construction

(To be filled Monthly by the Contractor)
Location Name ................
Reporting Month.........ccecevvrunenn.

Date of SUbMISSIiON ..c.coeeeueeveeeenenes

1. Details of Machinery Operation

1.1 Total machinery in operation (Nos.)

1.2 Number of pavers

1.3 Number of rollers

1.4 Number of excavators

1.5 Number of graders

1.6 Number of dumpers

1.7 Number of Cranes

1.8 No. of workshops with repairs facility (furnish Workshop on Facility
location and type of facility provided) Location Provided

1.9 Number of vehicles in repair at each location

1.10 Details of waste disposal

1.11 Others

Remarks :

Submission Details Submitted by : Checked by: Approved by:
Contractor Sr. Env. Specialist of In-charge Officer, EMU,
GC/CSc/PMC KRIDE
Signature
Name
Designation
gy
</ iDECK

1) |
K RIDE



Preparation of EIA Report for Bengaluru Suburban Railway Project | Draft EIA Report

Annexure 10.25. Embankment/SIopIe argegtion Measures

(To be filled Monthly by the Contractor)

Location Name .......cccceeeene.
Reporting Month.........ccecevvrunenn.
Date of Submission .........ccceeeuee...

SI. | Chainag | Locatio | Lengt Heigh Type of Slope Protection measures Statu | Remark
No | e (Km) n i t(in s s

m) Seedin  Turfin Mulchin Vegetatio

REMARKS :

Submission Details Submitted by : Checked by: Approved by:
Contractor Sr. Env. Specialist of In-charge Officer, EMU,
GC/CSc/PMC KRIDE
Signature
Name
Designation
gy
J' iDECK



Preparation of EIA Report for Bengaluru Suburban Railway Project | Draft EIA Report

Annexure 10.26. Reporting Format !oisge!y Checklist

(To be prepared by the Contractor)

1. Name of the Project Corridor
2. Contract No.
3. Name of the Contractor

4. Name of Safety Officer

5. Date of Inspection

6. Location description: Location-1 ; Location-2

Location-1 Location-2 Remarks

e A s c a8 c

General

House Keeping

=  Stacking of Material

= Passageway

=  Lighting

=  Ventilation

= QOthers

Electrical

= Switches

= Wirings

=  Fixed Installation

=  Portable Lighting

=  Portable Tool

=  Welding Machine

=  Others

Fire Prevention

=  Fire Fighting Appliance

=  Dangerous Goods Store

=  Gas Welding Cylinders

Others

=  Dust Control

=  Noise Control

=  First Aid Equipment

= Washing Facility

= Llatrine

</ iDECK



Preparation of EIA Report for Bengaluru Suburban Railway Project | Draft EIA Report

Remarks
Particulars

= (Canteen

Provision of Personal Protective

=  Helmet

=  Eye Protector

. Ear Protector

= Respirator

=  Safety Shoes

= Safety Belts

=  Others

A = Adequate at the time of Inspection
B = Needs Improvement

C = Needs Immediate Attention

Remarks

Submission Details Submitted by : Checked by: Approved by:
Contractor Sr. Env. Specialist of In-charge Officer, EMU,
GC/CSC/PMC KRIDE
Signature
Name
Designation
gy
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Annexure 10.27. Reporting Format for Project Safety Measures during
Construction

(To be prepared by the Contractor)
One time reporting before commencement of construction (zone wise)
1. Name of the Project Corridor
2. Contract No.
3. Name of the Contractor
4, Name of Safety Officer

5. Date of Inspection

6. Location description: Location-1 ; Location-2

‘ Item Unit Compliance EGER S

Details of Construction Zone

1. Length of Construction Zone

2. Distance between this and next construction zone

3. Length of work sub zone in urban stretch (should
be <2 km)

4, Distance between two work sub zones

Signage’s in Construction Zones

1. Sign saying ‘Men at Work’ 1 km ahead of transition

sub zone
2. Supplementary sign saying diversion 1 km

provided
Sign saying ‘Road Closed ahead’ provided

Compulsory Right Turn /Left sign provided
Detour sign placed

o Nk W

Sharp deviation sign placed at end of advance
warning sub zone

Signage in Transition Sub Work Zone
1. Signage saying ‘Keep Right / Left’ provided

2. Delineators placed along length of transition

Signage in work sub zone

1. Hazard Marker placed where railing for CD

structure on diversion starts
2. Barricade on either side of work sub zone

Signage in Termination sub zone

1. Sign for indication of end of work zone 120 m from

</ iDE@CK
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end of termination sub zone ‘

g
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Road Delineator
1. Roadway indicators provided
2. Hazard Makers provided
3. Object Makers Provided
Remarks

Submission Details Submitted by : Checked by: Approved by:
Contractor Sr. Env. Specialist of In-charge Officer, EMU,
Gc/csc/PMmcC KRIDE

Signature
Name
Designation
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Annexure 10.28. Format for Accident Report

(To be completed on Occurrence of Injury by the Safety Officer)

1. Name of the Project Corridor
2. Contract No.

3. Name of the Contractor

4. Name of Safety Officer

5. Date of Inspection

6. Location description:

Type of Accident
Fall of person from a height Explosion
Slip, trip or fall on same level Fire

Struck against fixed objects

Contact with hot or corrosive
substances

Struck by flying or falling objects

Contact with poisonous gas or toxic
substances

Struck by moving objects

Contact with electric current

Struck / caught by cable

Hand tool accident

Stepping on hail etc.

Vehicle / Mobile plant accident

Handling without machinery

Machinery operation accident

Crushing / burying

Other (please specify)

Drowning or asphyxiation

Agent Involved in Accident

Machinery

Excavation / underground working

Portable power appliance

Floor, ground, stairs or any
working, surface

Vehicle or associated equipment / Ladder

machinery

Material being handled, used or Scaffolding/gondola
stored

Gas, vpour, dust, fume or oxygen

Construction formwork, shuttering
and falsework

Hand tools Electricity supply cable, wiring
switchboard and associated
equipment

Floor edge Nail, slinter or chipping

Floor opening Other (Please specify)

Left shaft

Stair edge

Unsafe Action Relevant to the Accident

Operating without authority

Failure to use proper footwear

Failure to secure objects

Failure to use eye protector
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Making safety devices
inoperative

Failure to use respirator

Working on moving or
dangerous equipment

Failure to use proper clothing

Using un-safety equipment

Failure to use warn others or given

proper signals

Adopting unsafe position or Horseplay

posture

Operating or working at unsafe No unsafe action
speed

Unsafe loading, Placing, mixing Others (please specify)
etc.

Failure to use helmet

No Protective gear

Unsafe layout of job, traffic etc.

Defective protective gear

Unsafe process of job methods

Improper dress / footwear

Poor housekeeping

Improper guarding

Lack of warming system

Improper ventilation

Defective tool, machinery or
materials

Improper illumination

No unsafe condition

Improper procedure

Others (please specify)

Personal Factor Relevant to the Accident

Incorrect attitude / motive

Unsafe act by another person

Lack of knowledge or skill

No unsafe personal factor

Physical defects

Other ( please specify)

Remarks

Submission Details Submitted by : Checked by: Approved by:
Contractor Sr. Env. Specialist of In-charge Officer, EMU,
GC/Ccsc/PMC KRIDE

Signature
Name
Designation

g
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Annexure 10.29. Reporting Format for Worker’s Health Check-Up

(To be prepared by the Contractor)
(Once in 3 or 6 Months during Construction)

1. Name of the Project Corridor
2. Name of the Contractor

3. Name of Environmental Officer
4. Date of Health Check-up

5. Location:

*Name of the Worker : Designation : Age: Date :

. Details of Check-up Inference Prescription Remarks

General Check-up

Height / weight check

Blood pressure check
Respiratory Rate

Lung Capacity Test

Oxygen Level

Heart Rate (Pulse)
Cholesterol level check
Blood sugar test

Blood Test for Haemoglobin
level

10. | Throat check

11. | Ear check

12. | Eye check

13. | Electrocardiogram (for those
at a higher risk of heart
disease)

*List to be enclosed for all workers

LI INID AR IWIN

Remarks

Submission Details Submitted by : Checked by: Approved by:
Contractor Sr. Env. Specialist of In-charge Officer, EMU,
GC/CSC/PMC KRIDE

Signature

Name

Designation
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Annexure 10.30. Reporting Format for Workshop / Awareness Programme
on Health /Aids/COVID

(To be prepared by the Contractor)
(Once in 3 or 6 Months during Construction)

Name of the Project Corridor

Name of the Contractor

Name of Environmental Officer

Date of Health Check-up

Location:

Conducted By :

Organized By :

Abstract Of The Program / Workshop :

PNV EWNE

LIST OF PARTICIPANTS

Designation Age Feed Back / Signature

Remarks

Submission Details Submitted by : Checked by: Approved by:
Contractor Sr. Env. Specialist of In-charge Officer, EMU,
Gc/csc/PMmcC KRIDE

Signature

Name

Designation

g
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Typical Cross Section of Silt Trap
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Annexure 10.32. Typical Cross Section of Ground Water Recharge Pit
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Annexure 10.33. Typical Cross Section of Oil Interceptor
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Annexure 10.34. Reporting Format for Pollution Monitoring

(To be filled by the Contractor)

Construction site location

Construction Stage: Report — Date:__Month Year

Mitigation measures suggested in last report complied or NOt.......ccovveveeveiieive i
If NOt rEASONS thEIEOT ..ottt st e er s e ann

(Location at which monitoring to be conducted as per EMP)

Reasons for
exceeding

Mitigation
Measures

Type of area

Standards Results (Residential / |Remarks

SI. No. Chainage

Details of Duration of Instruments Completion Monitoring

(km)

locations

monitoring

used

Parameters

standards

suggested

Industrial /
Commercial

1. Air Monitoring (As per National Ambient Air Quality Standards, CPCB (2009)
As per As per PM2.5 60 ug/m3
decision Section PM10 100
of 8.1 pg/m3
Engineer SO2 80 pg/m3
inCharge co 02 mg/m3
NOx 80 pg/m3
2. Water Monitoring (As per Drinking Water Quality Standards, IS 10500, 2012)
As per| As per pH 6.5-8.5
decision Section BOD Nil
of 8.1 coD Nil
Engineer TDS 500 mg/I
in Charge Chlorides 250 mg/I
Nitrates 45 mg/|
Sulphates 200 mg/I
Iron 0.3 mg/I
Calcium 75 mg/|
Lead 0.01 mg/I
3. Soil Monitoring

iDECK
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Reasons for Mitigation Type of area

SI. No. Chainage | Details of Duration of Instruments Completion| Monitoring | Standards Results exceeding Measures (Residential / |Remarks
(km) locations  monitoring used Parameters standards suggested Industrial /
Commercial)
As per As per pH <7.0 Acid
decision Section 6.5-7.5
of 8.1 Neutral
. >7.
Engineer Alaline
inCharge Organic 0.5-0.75
Matter %
Sodium 0-1%
Potassium 2-6%
Chloride 0-1%
Available 280-560
Nitrogen kg/hac
Phosphorous | 11.5-
24.5
kg/hac
Arsenic <20
mg/ksg
Cadmium <1mg/kg
Mercury <1mg/kg
Lead <35
mg/kg
Electric 0.0-2.0
Conductivity | Non
Saline
4.1-8.0
Saline
16.0
Strongly
Saline
4. Noise Monitoring (As per National Ambient Noise Standards, CPCB
As per As per Lday Residenti
decision Section al-55
of 8.1 dB(A)
Engineer Commerci
al-
=g
J iDE@CK
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Reasons for Mitigation Type of area
SI. No. Chainage | Details of Duration of Instruments Completion| Monitoring | Standards Results exceeding Measures (Residential / |Remarks

(km) locations  monitoring used Parameters standards suggested Industrial /
Commercial)

inCharge 65 dB(A)

Lnight Residenti
al-45
dB(A)
Commerci
al-

55 dB(A)

Remarks

Submission Details Submitted by : Checked by: Approved by:
Contractor Sr. Env. Specialist of IE/CSC/PMC In-charge Officer, EMU, KRIDE
Signature
Name
Designation
%E“
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Annexure 10.35. Reporting Format for Vibration Monitoring

(To be filled by the Contractor)

Construction site location Construction Stage: Report — Date:__Month_Year

Mitigation measures suggested in last report complied or Not

If not reasons thereof

(Location at which monitoring to be conducted as per EMP)

Format for Vibration monitoring

Sampling

Vibration level

Location Start Time Stop Time .
P (PPV in mm/s)
DGMS
1 (Directorate
5 General of Mines
and Safety)
3
Remarks :
Submission Details Submitted by : Checked by: Approved by:
Contractor Sr. Env. Specialist of IE/CSC/PMC In-charge Officer, EMU, KRIDE
Signature
Name

Designation
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Annexure 10.36. Restoration of Construction Sites

(To be filled by the Contractor)

Construction site location (Reporting by Contractor to PIU)

Construction stage: Monthly Report — Date ......... Month ......... Year.

Labor Construction Plant Disposal

b | (OIS Camp Camp Site Locations

No. Package

Top Soil

O R O R |0/ R O R

Preserved Restored

O : Operation R : Restoration

Remarks :

Submission Details Submitted by : Checked by: Approved by:
Contractor Sr. Env. Specialist of In-charge Officer, EMU,
GC/CsC/PMC KRIDE
Signature
Name
Designation
g
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Annexure 10.37. Reporting Format for Records of Consents Obtained by

Contractor

Construction site location

Construction Stage: Report — Date: Month

Year

Sl. Contractor’s
No. Name

Applicable

Clearance
Acts

Agencies

Obtained
on

Construction site location

Remark

Submission Details Submitted by : Checked by: Approved by:
Contractor Sr. Env. Specialist of In-charge Officer, EMU,
IE/CSC/PMC KRIDE
Signature
Name
Designation
g
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Annexure 10.38. Public Consultation at Work Sites

(To be filled monthly by supervisory staff)

1. Name of the Project Corridor
2. Name of the Contractor

3. Name of Environmental Officer
4. Date of Public Consultation :

5. Location:

Age Designation & Issue Of Remarks Signature

Address Concern

Remarks

Submission Details Submitted by : Checked by: Approved by:
Contractor Sr. Env. Specialist of In-charge Officer, EMU,
IE/CSC/PMC KRIDE

Signature
Name
Designation

g
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Annexure 10.39. Environmental Checklist

(To be filled monthly by supervisory staff)
Construction site location ___

Date of Inspection

Sl. No. ESMP Measures Action Taken Remarks

1 Provision of a personnel accountable for implementation of
ESMP / Safety Measures with Contractor

2 Consent of PCB to Establish Batching Plant

3 Consent of PCB to operate Batching Plant

4 Compliance of PCB Conditions for Batching Plant installation
and operation

5 Whether compliance reported through monthly Progress report
to In-Charge (PIU)

6 PUC taken for all Construction vehicles

7 Concrete platform with trap under bitumen boiler, Fuel Tank

for Batching Plant and
generator set provided or not

8 Precautions to prevent contamination of soil by emulsion, oil
and lubricant taken while
storing

9 Providing cover to fine construction material & bituminous mix

during transportation

Muck /debris disposal:

10 a) Present status of land

b) Closure and completion plan

Site specific traffic Safety management Plan:

11 a) Contractor installed the warning / regulatory Traffic signs at
the construction site

b) The arrangement adequate

12 Safety equipment i.e helmet, gloves, gumboot, mask, earplugs
etc. provided to workers
13 Health Facility at camp and work site i.e. First Aid kit & suitable

vehicle for conveyance in
case of emergency / accident

14 Permit for Procuring River sand

15 License from Department of mines for quarrying

16 Consent to establish / operation of crusher

17 Provision of labour camp with sanitation & potable water
18 Fire precautions at Plant and site Office

19 Air and noise monitoring done in camp site

20 \Whether any cultural property is being impacted

21 Status of drainage provision in camp area

22 General House Keeping

Remarks

Submission Details Submitted by : Checked by: Approved by:

Contractor Sr. Env. Specialist of In-charge Officer, EMU,
IE/CSC/PMC KRIDE
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Name

Designation
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Annexure 10.40. Summary Sheet

(To be filled monthly by supervisory staff)

Construction site location

Month Date

Sl.
No.

1 No Objection Certificate

A Cement Batching Plant

Location 1

Location 2

Location 3

2 Pollution Under Certificate

Vehicles

Machineries

3 No Objection Certificate for Diesel Gen set

Location 1

Location 2

4 Labour Camps

No. of sites Identified

Approved

Opened

Conforms to conditions imposed at the time of opening of

sites

Closed

5 Workers

No of workers employed

No of male workers

No of female workers

No of day workers

6 Borrow Area

No. of sites identified

Approved

Opened

Quantity of available material

Quantity of material Utilized

Quantity of Topsoil preserved

Quantity of top soil used

No of sites closed

No. of sites Rehabilitated

7 Quarry

No. of sites identified

Approved

Opened

Material available

Material obtained

Description Remarks

< iDECK
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No. of sites Rehabilitated

8 | Disposal Locations

No. of sites identified

Approved

Opened

Amount of Waste disposed

Type of waste disposed

No. of sites Rehabilitated

9 | Road Safety

Road Safety norms and approved Traffic plan
10 | Cleaning of Culvert/ drains

No. of culverts/ drains

Nos Cleaned

11 | Trees

No of trees marked for cutting in field

No of trees cut

No of trees to be Planted

Trees Planted

12 | Haul Roads

Adequacy of maintenance of Haul Road Network

Remarks

Submission Details Submitted by : Checked by: Approved by:
Contractor Sr. Env. Specialist of In-charge Officer, EMU,
IE/CSC/PMC KRIDE

Signature
Name
Designation
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Annexure 10.41. Climate Change and Risk Assessment Report by K RIDE
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Climate Change and Adaptation Measures for
Bengaluru Suburban Railway Project (BSRP)

1.1. Overview

Railway infrastructure is the pillar for the growth and development of nation, economy and society.
Due to an exponential increase in population and demand for transport network infrastructure, the
current infrastructure is experiencing loads higher than that of the designed capacity limits.
Transport infrastructure is always exposed to extreme weather events and climate change evolution,
creating more excessive deterioration. Considering practical constraints related to capital
investment, government policies, and sustainability issues of building new railway infrastructure,
utilizing climate adaptation options on the operation and maintenance of existing railway
infrastructure is inevitable. Adaptation options are measures and actions that can be implemented
to improve adaptation to climate change. Climate adaptation for Bengaluru Suburban Railway
networks refers to the process by which traffic administration, including infrastructure and rolling
stock, should mitigate and control risks due to extreme weather events and gradual degradation of
infrastructure. The overall objective of the Bengaluru Suburban Railway project is to achieve long-
term serviceability and economic benefits.

An overview of the project and its objectives, as well as the climate change plan and policy of
Karnataka for Bengaluru Suburban Railway Project (BSRP) are provided in this report. It describes
the project background, including the need for the suburban rail project in Bengaluru, and provides
details about the project area, such as its geographic, edaphic, and seismic status, topography, and
climate. Overall, the report provides a comprehensive overview of the Bengaluru Suburban Railway
Project. It addresses the importance of climate change adaptation measures in railway infrastructure
and emphasizes the need to mitigate risks due to extreme weather events and infrastructure
degradation. The report also highlights the government's climate change plan and policy, showcasing
the efforts to incorporate climate change considerations into development planning.

1.2. Climate Change Plan and Policy of Karnataka

The Karnataka State Action Plan for Climate Change (KSAPCC) version 2 Draft Report, 2021, was the
first policy document to tackle climate change on state level in Karnataka and this policy document
was prepared by the Environmental Management and Policy Research Institute (EMPRI), an
autonomous body under the Department of Forest, Ecology and Environment, Government of
Karnataka. It laid the ground for crucial mitigation and adaptation action.

The Karnataka State Climate Action Plan process resulted from the central government directive in
2008 that all Indian states initiate a state action plan on climate change. With the aim of
mainstreaming climate change in the Karnataka state’s development planning, three independent
but parallel documents, each following their own distinct procedures, were produced for Karnataka.

It is reported that EMPRI did not have the requisite capacity to draft the plan and could bring only
nominal expertise to bear on the topic, an opinion consistent with the research conducted in their
study. The other two bodies that independently produced a state action plan were the Bengaluru
Climate Change Initiative-Karnataka (BCCI-K) and another non-governmental body, the Centre for
Sustainable Development.



The Karnataka Climate Change Action Plan (KCCAP) adopted the BCCI-K climate change projections
for Karnataka state. BCCI-K action plan (May 2011) comprises Greenhouse gas inventory for the state,
the impacts of climate change in vital sectors such as forests, agriculture, and water resources along
with an analysis of socioeconomic vulnerability and adaptive capacity assessments. The BCCI-K
focused on a scientific assessment of the likely implications of climate change and the projections
used simulation data from the global climate model, HadCM3, from the Hadley Centre in the United
Kingdom. Climate change projections for daily values of temperature (mean, maximum, and
minimum) and daily values of precipitation were derived at grid-spacing of 0.44250 latitude by
0.44250 longitude and for Special Report on Emissions Scenarios (SRES) A1B midterm (2021—-2050)
emissions scenario relative to the baseline period 1961-1990.

1.3. Project Background in Brief

The Bengaluru Suburban Railway Project is proposed by GoK and Ministry of Railways in order to
overcome issues of traffic control i.e. to decongest road traffic, to provide better public transport
system, connect to airport and enhance the connectivity to the outskirts of the city. To increase the
share of public transport in Bengaluru, GoK and Railways had commissioned many studies though
RITES Ltd., for introduction of Commuter Rail Services (CRS) in Bengaluru. The studies analyzed the
existing rail network and suggested improvements / augmentation by way of doubling / quadrupling
etc. Railway has decided to explore the possibility of introducing / enhancing the Commuter Rail
Services in Bengaluru, with minimum land acquisition. Towards this end, Railways entrusted the work
of carrying out the Feasibility of running Suburban Rail services along the existing rail network of
Bengaluru to RITES Ltd.

1.4. Project Area Description
1.4.1. General Features of the Project Area
1.4.1.1. Geographic, Edaphic and Seismic status

Bengaluru Urban has an aerial coverage of about 2,174 km? and is situated within the north latitude
of 12°39'32” and 13°14'13"” and east longitude of 77°19’44" and 77°50'13”. The area falls in southern
Karnataka plateau that has a general elevation of 600 m—900 m amsl. Bengaluru lies on one of the
world’s oldest exposed rocks called peninsular gneiss, a type of metamorphic rock, while the soils in
the city consist of red laterite and fine red loamy to clayey soils. In terms of seismicity, Bengaluru
falls within seismic zones Il and Il of the Indian subcontinent, which has experienced quakes of
magnitude as high as 6.4.

1.4.1.2. Topography

Bengaluru has two unique topographic terrains—North Bengaluru taluk which is a flat plateau, and
the South Bengaluru taluk, which is characterized by undulating terrain. The middleof the taluk is a
prominent ridge running north—northeast to south—southwest with gentle slopes and valleys on
either side of this ridge. Although the Cauvery River basin encompasses a significant part of the
southern Karnataka plateau, there are no major rivers flowing through Bengaluru Urban area except
for a minor river, Vrishabhavathi, a tributary of the Arkavathi, whichalso flows through the city. Both
rivers, Arkavathi and Vrishabhavathi, carry much of Bengaluru’s sewage. Bengaluru has a good
number of shallow water bodies varying in size from small pondsto lakes of considerable extents.
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Bengaluru has a tropical wet and dry or savanna climate (Képpen climate classification Aw) with
distinct wet and dry seasons. Situated in the Deccan plateau at an average altitude of around 900 m
amsl, Bengaluru generally enjoys a moderate climate throughout the year with occasional heat wave
conditions. April is the hottest month with temperature rising up to 35°C during the day and 21°C at
night. December to January is the winter season with a maximum average temperature of 26°C and
a minimum average temperature of 15°C. Although January isthe coldest month, the temperature
rarely drops below 10°C.

1.4.1.3. Climate

Over the past decade, the climate of Bengaluru is observed to have changed as a result of rapid
urbanization and heat island effect, increasing pollution, and obliteration of vegetation and water
bodies. The maximum temperature in Bengaluru Urban has risen to as high as 38°C to 39°C during
April-May while in earlier decades it hardly exceeded 35°C.

The summer season extends from March to May and the winter extends from January to February.
The mean annual rainfall is around 875 millimeters (mm) spread over about 50 days in a year. Over
half of the rainfall comes during the late monsoon months of August to October. Cyclonic rains occur
during November and December while there is virtually no rainfall during January—March. Bengaluru
receives both southwest as well as northeast monsoons.

1.4.2. Project Design Methodology

The drone based aerial survey has been conducted to ascertain the existing infrastructure and
constraints all along the existing railway boundary of the study area. The main output of the project
will be the construction of 4 new suburban rail lines/corridors of a total length of 149.184 kilometers.

The Ground Control Point (GCP) of known coordinates have been established with traditional
surveying methods or have been obtained from other sources (LiDAR, older maps of the area, Web
Map Service) as they significantly increase the absolute accuracy of the data collected. The minimum
number of GCPs required for this project has been considered and accordingly the GCP’s have been
marked on ground at appropriate locations. The total GCPs marked on ground are of 644 numbers
which is approximately 4 GCPs per km length.

Drone was flown over the corridors length according to the flight path and acquired the images
through photo chromatic camera with Pix4Dcapture software using grid option.

Image Processing and Ortho-rectification has been done. Pre-Processing and ortho-rectification of
imagery and pre-processing of acquired Images by way of digital surface models, digital terrain model
generation and Ortho-Rectification of satellite Images has been undertaken.

1.4.3. Salient Features of Project in Brief

The complete length of four independent new corridors have been surveyed and studied as part of
this assignment. The corridors studied are as given below :

Corridor — 1: KSR Bengaluru City to Devanahalli
Corridor — 2: Baiyyappanahalli Terminal to Chikkabanavara
Corridor — 3: Kengeri to Whitefield (via KSR and Cantonment)

Corridor — 4: Heelalige to Rajanukunte
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With the proposed lines, network coverage and density of Bengaluru Suburban Railway will be
increased substantially, and the BSRP will offer more convenient services to users. Multimodal
facilities will be developed at Suburban Railway stations including car and motor pool, bus bay, and
taxi pool, as well as pedestrian bridges, which will enable smooth inter-modal connectivity and
provide better last mile connectivity. The details are provided in the Chapter 3 : Description of the
Project of the EIA Report. The summary is provided below in Tables 1.1, Table 1.2 and Table 1.3.

Table 1.1. Salient Features and Design Norms

Sl.
No.

Item Description

Salient Features

1 Tracks BG Tracks (1676mm)
Centre to Centre Spacing of existing IR
2 tracks at-Grade 5.30m
Centre to Centre Spacing of Proposed
3 tracks in elevated structure 4.725m
4 Width of Proposed Viaduct 10.9m for two tracks
Distance of Proposed At-grade nearest
Sub urban track from Centre line of
5 nearest IR track 7.8m
Distance of Proposed Centre line of
viaduct from Centre line of nearest IR
6 track 8.5m
7 Design Speed 90 Kmph
Types of track proposed (a) Ballast-less track for elevated structure.
(b) Ballast cushion of 350mm for At-
Grade track
9 Minimum radius of 200mm for at grade/ elevated
Horizontal Curves
10 Radius of curves 1000m at stations
11 | Cant Deficiency Not to exceed 100mm
12 | Actual Cant Not to exceed 125mm
(a) Radius of vertical curve is 3000m
(normal circumstances) & 2500m in
exceptional circumstances
13 | Vertical Curves (b) Minimum length shall be 20m
(a) Elevated station -Level (or) 1 in 1000,
At-Grade — Existing grade
(b) At mid sections - Not Steeper than 2
% (May be 3% for elevated section in
exceptional situation)
(c) At par with existing IR tracks in mid
14 | Gradient locations at grade
(a) Main lines/ other running lines 1 in 12
15 | Turnouts/Crossovers (b) Depot/Yard lines 1in 8.5
16 | Depot Yards (a) Lines are normally flat/level in yards,




SI.

No. Item Description Salient Features

may not be steeper than 1in 1200

(b) Curves in yards shall have radii not

less than 175mm

(c) Stabling lines shall have clear standing

length of 350m for one rake length
Source: Feasibility Report prepared by RITES Consultant for BSRP Project in 2019 & Design update as on 22.11.2022.

Proposed Project Alighments/Corridors

Corridor — 1: KSR Bengaluru City to Devanahalli:

Total length is 41.222 kms out of which elevated section is 16.175 km and at-grade is 25.047 km:s.
Stations on Corridor-1 are fifteen (15) out of which seven (7) stations are elevated including one
future station at Srirampura and Eight (8) Stations (including one future station) are at-grade.

Corridor — 2: Baiyyappanahalli Terminal to Chikkabanavara:

Total length is 26.507 km out of which elevated section is 7.723 km and at-grade is 18.784 km.
stations on Corridor-2 are fourteen (14), out of which eleven (11) stations are at-grade including two
future stations and three (03) stations are elevated.

Corridor — 3: Kengeri to Whitefield:

Total length is 35.52 km out of which the suburban corridor considered for the present study is only
between Kengeri and KSR Bengaluru — Bengaluru Cantonment. The length of this section between
Kengeri and Bengaluru Cantonment is 18.47 km. A stretch of 17.05 km between Bengaluru
Cantonment and Whitefield is being taken up by the SWR for quadrupling. Once this is completed
and becomes operational, two lines of the same shall be utilized for the Suburban services. Stations
on C-3 are fourteen (14) out of which nine (09) stations are elevated and five (05) stations are at-
grade including one future station at RV College and five (05) stations are in quadrupling section.

Corridor — 4: Heelalige to Rajanukunte:

Total length is 46.154 km out of which elevated section is 8.850 km, at-grade is 37.304 km. Stations
on C-4 are twenty (20) out of which three (3) stations are elevated and nineteen (17) stations are at-
grade including one future station. Yelahanka is an inter-change station.

The private open land of about 28.63 hectares and private built-up land of about 12.52 hectares will
have to be acquired for implementation of the project. The total railway land required is about 132.33
hectares.

Table 1.2. Salient Features of Alignment
SINo Item Description Salient Features
(a) Proposed along parallel to existing IR Tracks.
1 Alignment (b) Proposed within Railway ROW to Minimize the private

land acquisition.

Bare minimum crossing proposed to reduce cost & avoid

2 Crossings disturbances to train Operations of IR.

3 Height of Deck 15.0m to be maintained above existing rail level.




Item Description Salient Features
hickness of Elevated Deck \Varies from 2.45m to 2.75m (based on span
Girder design)

Source: Feasibility Report prepared by RITES Consultant for BSRP Project in 2019 & Design update as on 22.11.2022.

Table 1.3. Salient Features of Corridors

S.

\\[o

Item Description

Corridor 1

KSR

Bengaluru
City to
DIVELELEL

Corridor 2

CENMYETTELELE]
li Terminal to
Chikkabanavara

Corridor 3

Kengeri to
Cantonment

Cantonme
nt to
Whitefield

Corridor 4

Heelalige to
Rajanukunte

Length of corridor
1. 41.222 26.507 18.47 17.05 46.00
(Km)
Length of
2. elevated section 16.175 7.723 10.40 - 9.045
(Km)
Length of At-
3. Grade section 25.047 18.84 8.07 17.05 36.955
(Km)
4, Number of stations | 15 14 9 5 20
8 (includin
No. of Elevated ( &
5. . one future 3 4 - 3
stations .
station)
. . 5 (including 17 (including
No. of At-Grade 11 (including two
6. . 7 ) one  future | 5 one future
stations future stations) ) .
station) station)
. No. of stations | 1 (with | 2 (with corridor 0 1 (with
' repeated corridor 3) 1) corridor 1)
No. of
8. Interchange 3 2 1 - 1
stations
No. of Existing
9. ROB on the | 10 6 3 - 10
corridor
No. of Existing
10. | FOB on the | 6 2 5 5 4
corridor
No. of Existing LCs
11. . 10 11 3 3 14
on the corridor
No. of LCs” under
12. | sanction for 1 2 1 2
RUB/ROB .
— Quadruplin
No. of Existing .
g section
LCs to be
13. | , 6 5 1 11
eliminated in At-
Grade locations




Item Description Corridor 1 Corridor 2 Corridor 3 Corridor 4

KSR Baiyyappanahal | Kengerito Cantonme Heelalige to

Bengaluru li Terminal to Cantonment | ntto Rajanukunte
City to Chikkabanavara Whitefield
DEVELEL BN

No. of LCs where
14. | Suburban track is | 3 4 1 1
elevated

Land to be
15. | acquired (Vacant 12.10 28.59 20.71 - 40.28
/ Built-up) (Acres)

Source: Feasibility Report prepared by RITES Consultant for BSRP Project in 2019 & Design update as on 22.11.2022.
Note: On Corridor — 3, the stretch of Bengaluru Cantonment to Whitefield of 17.05 km is not taken for the study since
Quadrupling is in progress and on completion the same will be merged with Suburban system. However, 5 stations are
identified on this stretch and all the 5 are existing stations.

» DEVANAHALLI
4= Corridor 1

NA
\’f- ‘ AIRPORT TERMINAL

BSRP NETWORK CHIKKABANAVARA ®

Corridor2

HEELALIGE

Source : Website of K-RIDE

Figure 1.1. Screen shot of Bengaluru Suburban Rail Projects (BSRP) Corridors

Screen shot of BSRP corridors is presented in Figure 1.1 and System map is presented as Figure 1.2.
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