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INTRODUCTION

LIFE SMART Hospital is a project funded by the European
Commission through the LIFE Programme. Leaded by CARTIF
Technology Centre, the rest of the consortium partners are
the Regional Management of Health of Castilla y León, the
Technological Institute of Packing, Logistics and Transport (ITENE
by its Spanish acronym) and the Spanish Global Engineering
Organization Corporation (COINGES by its Spanish acronym).
LIFE SMART Hospital promotes the sustainability of the health
sector through the deployment of available best practices and
technologies, customized training programs and replication of
experience. These action plans are structured, as demonstrators,
along three axes: energy, water and waste, with the aim of
reducing the carbon footprint of the hospitals and moving
towards carbon emission neutrality.
The LIFE demonstrative experience has been carried out at the
Rio Hortega University Hospital (HURH) in Valladolid (Spain), and
intends to be a real example of the environmental, operational
and economic benefits obtained:
Increase of the energy efficiency of the HURH facilities,
according to European regulations such as the Green Book
2005 or the Directive 2010/31/EU.

Improvement of water management at the HURH,
according to the Framework Directive 2000/60 EC.

Improvement of waste management through segregation
and traceability, on the basis of the points of origin and
aligned with several European Directives as 2008/98/EC.
6
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HEALTH SECTOR AND CLIMATE CHANGE
Hospitals make a significant contribution to Climate Change
due to the natural resources and products they consume as well
as to the waste generated during the rendering from service.
For example, the National Health Service (NHS) of England has
calculated its carbon footprint by more than 18 Mt CO2 per year,
which represents the 25% of total emissions from the public
sector1.
In March 2015, the EU was the first major economy to present its
contribution to the Paris Agreement on Climate Change and set
its target to reduce emissions by at least 40% by 2030, being
this a much more ambitious objective than the one proposed by
other world powers such as China or U.S.A.
LIFE SMART Hospital is aligned with these European guidelines
for climate change mitigation and it is intended to reduce the
carbon footprint of the health sector.

1
Saving carbon, improving health: NHS carbon reduction strategy. National Health Service, Sustainable Development Unit,
Cambridge, January 2009

INTRODUCTION
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BACKGROUND OF
THE CASTILLA Y
LEÓN REGIONAL
HEALTH
ADMINISTRATION

The Castilla y León Regional Health Administration (GRS by
its Spanish acronym) has developed its Strategy of energy
efficiency and sustainability 2016-2020, aiming to improve
the levels of quality, safety and energy efficiency throughout
the complete health centres network by means of sustainable
procedures.
This strategy is conceived in three main axes: (i) sustainable
construction, (ii) efficient management and (iii) social
awareness, and aims to achieve the following objectives:

Energy demand reduction in health centres without
impairment of safety, comfort and activity levels, through
the inclusion of best building envelopes, bioclimatic
systems and new construction techniques.

Energy efficiency improvement throughout its value
chain, from the use of energy systems, generation,
transformation and conversion, to supply and regulation of
the final energy use.

Efficient energy management, establishing
environmentally sustainable procedures for the energy
production and use, recording and processing of data
consumption, generation of key indicators and definition
of priorities and strategies for energy consumption.

8
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Furthermore, the introduction of renewable energy sources and
the environmental certification of all the agents involved in the
Regional Health Administration in Castilla y León are enabling
a rational and efficient energy use and a reduction of the
greenhouse gases emissions.
The creation of a Regional Observatory on Energy in Health
Infrastructures and the development of the tool OPTE for
monitoring and management of energy supplies are among
the most remarkable actions implemented. This latter action,
developed by the Regional Energy Agency of Castilla y León
(EREN), manages both the contracts with energy suppliers
(electricity, gas and diesel) and the own consumption.
Otherwise, it defines the indicators and baselines that
provide insight into the accumulated savings of each action
implemented.
In addition, the thermal solar energy implementation program
(HOSPISOL), launched in 2004 and implemented in 16 hospitals,
is saving about 2.700 MWth per year, which is equivalent to
the thermal energy consumption in heating and domestic hot
water (DHW) of over 530 Spanish households in a year2, or to
the CO2eq emission savings of more than 5.000 flights between
Madrid and Barcelona3.

2
Considering the life cycle of natural gas and IPCC 2013 GWP
methodology.
3

According to ecopassenger.org

BACKGROUND OF THE CASTILLA Y LEÓN REGIONAL
HEALTH ADMINISTRATION
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DIAGNOSTIC AUDITS
The improvement of the environmental
sustainability within the three LIFE
SMART Hospital axes begins with the
execution of the corresponding audits
on Energy, Water and Waste. Audits
will provide a diagnosis of the starting
baseline and will be useful to define the
best improvement actions.

This audit includes the inspection and systematic analysis of
the energy use and consumption within the hospital in order
to identify the different energy flows and the potential for the
energy efficiency improvement.

ENERGY INITIAL
AUDIT

The first step for the energy audit on a hospital is the quantification of the global energy consumption, following a quality
management model based on the PDCA methodology, which
consists of an iterative 4-step circle of continuous improvement
departing from a consumption baseline based on Plan, Do,
Check and Act.
The energy audit should answer the question: where and how
is the energy consumed in the hospital? Appropriate equipment should be used to quantify the electricity consumption in
lighting, air conditioning and other relevant uses, separately and
over a representative time period.
Regarding the thermal energy consumption, combustion equipment should be analysed, together with the assessment of the
set-up configurations and the general regulation systems.
The energy audit will result in a series of improvement actions
to be applied, that will modify the current consumption baseline and which will represent the efficiency of the implemented
measures.
Heating

16%

DHW4

5%
13%
4%
4%

22%

Chillers
Air-conditioners
Pumping
Others

4

Domestic Hot Water.
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WATER INITIAL
AUDIT

This audit is aimed to describe the hospital’s integral water cycle
and to provide information to answer the question: how much
water is consumed and how is it used?
First, water consumptions related to key uses should be
determined: drinking water, flushing network, haemodialysis
unit, irrigation, laundry, kitchen, etc. The installation of separated
water counters is strongly recommended, whenever possible,
in order to make reliable measurements of individual uses, and
then complement these measurements with the consumption
billing data.
The second part of the audit should be focused on the discharge
of wastewater generated in the different areas of the hospital
(industrial zone, hospitalization blocks, laboratories, etc.). In this
case, the wastewater volumes and its characterization (K-factor
calculation) should be considered.
DHW + CWHC5

8%

Flushing network

22%
24%
9%

Irrigation
27%

5

12

Cold Water for Human Consumption.
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Haemodialysis unit

10%

Industrial zone (kitchen, cafeteria, laundry)
Rest (laboratories, operating rooms, etc.)

All the previous information will provide a baseline of the
hospital’s integral water cycle which allows detecting
anomalies, leaks, or identifying improvement actions. Different
reuse of water measures may be implemented in order to
reduce total consumption. To do so, the water quality required
for each use, current legislation or the use of alternative water
sources should be taken into account.

This audit should answer the questions: how many types of
waste are there in the hospital, how much of each type and
where are they generated? To have this information detailed
enough it is necessary to review the data supplied by the
external waste management company and digitize it on a
basis of calculation, identifying the largest fractions generated,
the ones leading to bigger management costs and where or in
which area are they produced.

WASTE INITIAL
AUDIT

This information provides a baseline which allows tracing and
classifying all the waste generated by typology and evaluating
afterwards the impact of the best practices implemented.
The improvement actions related to waste management
are classified in two categories: waste management and
procedures. First type of measures includes both general
and specific changes for each type of waste collected. In
the second, different measures are proposed to modify the
management policy, Waste Plan, incidents, training and
prevention.
Grupo II
% MASS

Grupo III
Grupo IV

Grupo III
% COST

Grupo IV
Grupo I

Grupo I

Grupo II

Grupo I: Similar to urban solid waste (Urban assimilable waste).
Grupo II: Non-specific sanitary waste.
Grupo III: Special sanitary waste.
Grupo IV: Waste classified in Special Regulations.
DIAGNOSTIC AUDITS
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CONTENT & SCOPE

This book describes the best practices identified in the
framework of the LIFE SMART Hospital Project, some of which
have been implemented in the Rio Hortega University Hospital
demonstrator (HURH) in Valladolid.
The Manual is aimed at all stakeholders involved in the health
sector, as managers, medical and nursing staff, maintenance
technicians, risk prevention, cleaning and kitchen staff, etc.
The Best practices, classified according to the three axes of
energy, water and waste, intend to be an inspiration for other
hospitals facing the challenge to reduce their greenhouse gas
emissions or making a more rational use of their resources, thus
taking an active role in the defence of a sustainable future.

Some of these best practices are based on new technologies
and management tools, which in some cases should be
considered in the design stage of a new hospital or during
major reforms in already existing hospitals. In this way, these
best practices could be or not of application depending on the
circumstances of each hospital, affecting to its replicability.
14
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STRUCTURE OF BEST PRACTICES
The description of each best practice includes the main goal
and the resulting specific actions. In addition, related key
elements and cautions have been identified to ensure a suitable
implementation.
In order to maximize the usefulness of each best practice, some
other features like profits generated, potential for replicability
and difficulty of implementation have been weighted on a scale
of 4 intensity levels.
PROFIT
REPLICABILITY
DIFFICULTY

The assessment of the above criteria leads to the real impact of
each best practice, providing the selection of the most relevant
ones.
REAL IMPACT
1-3

4-6

7-9 10-12

1-3: LOW.
4-6: MID.
7-9: HIGH.
10-12: VERY HIGH.

The implementation of the best practices with greater impact
in a hospital will allow the prioritisation of the efforts aimed to
improving their environmental sustainability.
CONTENT & SCOPE
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BEST PRACTICES ON ENERGY
Real impact

1. Awareness campaigns

9

2. Improving combustion in boiler burners

7

3. LED lighting

11

4. Lighting control

7

5. Optimization of water transport

9

6. Optimization of ventilation in clean and operating rooms

4

7. Use of renewable energy: Thermal solar

8

8. Use of renewable energy: Photovoltaic solar

10

9. Use of renewable energy: Biomass

9

10. Use of control and data acquisition systems

8

1. AWARENESS
CAMPAIGNS

OBJECTIVES
Reduction of the energy consumed by patients and
hospital staff.

BP implemented in HURH demonstrator
DESCRIPTION
Place informative posters in ON / OFF locations, in
equipment with electric or thermal energy consumption,
or in places with general public affluence. These posters
may include the equivalence between the voluntary
action that avoids the consumption of energy and the
savings, e.g. in light hours of a 100 W bulb or in kilograms
of CO2 that are no longer emitted.
KEYS
Select visible locations and transit corridors: elevators,
switches, controls of air conditioning equipment, etc.
PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT

18

BEST PRACTICES BOOK

CAUTIONS
Avoid complex designs or text-heavy graphics.

OBJECTIVES
Increase the combustion efficiency in boiler burners.
DESCRIPTION

2. IMPROVING
COMBUSTION IN
BOILER BURNERS
BP implemented in HURH demonstrator.

The installation of an automatic control system of the
boiler enables the continuous optimization of the
combustion process, obtaining improvements from 3 to
5%, which turns into the same order of economic and
emission savings.
KEYS
Recommended for high consumption installations and
power greater than 1 MWt.
CAUTIONS
Determine the combustion efficiency in the boiler and
verify that the O2 present in combustion fumes is higher
than 5%.

PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT

BEST PRACTICES ON ENERGY
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3. LED LIGHTING
BP implemented in HURH demonstrator.

OBJECTIVES
Reduction of lighting consumption by 50%.
DESCRIPTION
The replacement of usual discharge lamps (fluorescent)
by LED lighting with similar characteristics of luminous
flux, colour temperature and reproduction, provides
about 50% savings in lighting consumption.
KEYS
Replace those lamps with more hours of use, since greater
savings will be generated.

PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT
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CAUTIONS
Manufacturers should guarantee the lighting products
durability.

OBJECTIVES
Adjustment of lighting consumption to real needs.
DESCRIPTION

4. LIGHTING
CONTROL
BP implemented in HURH demonstrator.

Conventional lighting in a hospital may not be optimized:
lamps working when they are not needed or providing
more light flow than necessary. A lighting control system
is able to control all these situations, adjusting the
consumption to the real needs.
KEYS
Smart lighting control systems are fully justified in large
facilities.
CAUTIONS
A preliminary analysis of the operation of the lighting
installation should be made.

PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT

BEST PRACTICES ON ENERGY
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5. OPTIMIZATION
OF WATER
TRANSPORT

OBJECTIVES
Pump only the amount of water required in airconditioning systems with water transport.
DESCRIPTION
The flow in conventional systems that use water as heat
transfer fluid is usually constant. Adjusting the flow rate
to the current power requirement produces great savings
in water pumping. ‘Smart’ pumps with pressure and/or
temperature sensors should be used for this purpose.
KEYS
Use constant-pressure pumps and replace three-way
valves by two-way terminal elements.

PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT
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CAUTIONS
Choose the appropriate variable that commands the
pumps to obtain the expected savings.

OBJECTIVES
Optimization of the airflow in clean and operating rooms.
DESCRIPTION
Air-conditioning of clean and operating rooms has three
special features: it only uses outdoor air, ventilation should
be minimal and overpressure should be maintained in
the rooms. In many cases the management of all these
features is not optimized, resulting in unnecessary
discharges of treated air to the outside.

6. OPTIMIZATION
OF VENTILATION
IN CLEAN AND
OPERATING ROOMS
BP implemented in HURH demonstrator.

KEYS
Airflows and enthalpies should be analysed.
CAUTIONS
Ventilation management systems are essential to ensure
good results.

PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT

BEST PRACTICES ON ENERGY
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7. USE OF
RENEWABLE
ENERGY: THERMAL
SOLAR

OBJECTIVES
Production of DHW by means of thermal solar panels.
DESCRIPTION
It is possible to pre-heat water and produce DHW using
solar thermal panels. The heat produced could be used
to provide the hospital central heating if the facility is
prepared and under certain requirements.
KEYS
DHW consumption should be previously assessed.

PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT
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CAUTIONS
Participation of specialized companies for the design and
installation.

OBJECTIVES
Production of electricity from renewable sources.
DESCRIPTION
The installation of solar photovoltaic panels provides
“green” electric power. Current technologies allow the
production and self-consumption with moderately low
payback times.

8. USE OF
RENEWABLE
ENERGY:
PHOTOVOLTAIC
SOLAR

KEYS
Most profitable facilities are those that can operate
without accumulator batteries.
CAUTIONS
Current legislation in Spain may penalize its use.

PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT

BEST PRACTICES ON ENERGY
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9. USE OF
RENEWABLE
ENERGY: BIOMASS

OBJECTIVES
Production of thermal energy from solid biofuels (pellets,
wood chips, olive stones).
DESCRIPTION
The energy generated from the biomass combustion
produces nearly zero carbon emissions. Prices of biomass
are very competitive and provide important socioeconomic benefits to the environment of the facilities
that use it.
KEYS
A previous feasibility study should be performed.

PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT
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CAUTIONS
Enough available storage area and nearby biomass
suppliers are needed.

OBJECTIVES
Dispose of a control system that allows interacting with
all the elements of the installation and provides operating
data.
DESCRIPTION

10. USE OF
CONTROL AND
DATA ACQUISITION
SYSTEMS
BP implemented in HURH demonstrator.

A control and data acquisition system provides a historical
record that allows understanding the operation of the
facility, highlighting points of action for improvement not
detectable without this control system.
KEYS
A good control and data acquisition system enables an
easy certification in the ISO 50001 on energy efficiency.
CAUTIONS
It is necessary to select the appropriate parameters to be
measured and controlled.

PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT

BEST PRACTICES ON ENERGY
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BEST PRACTICES ON WATER
Real impact

1. Awareness campaigns

10

2. Hospital’s integral water cycle improvement

8

3. Water cost analysis

7

4. Efficient taps

10

5. Efficient toilets

8

6. Balancing of Domestic Hot Water and return networks

6

7. Recovery of rejections from the haemodialysis unit

9

8. Recovery of lost water from the adiabatic panels

7

9. Efficient use of water in kitchens and cafeterias

9

10. Efficient irrigation

8

1. AWARENESS
CAMPAIGNS

OBJECTIVES
Involve patients and hospital staff in the efficient use of
water.

BP implemented in HURH demonstrator.
DESCRIPTION
Reduce water consumption within the hospital and avoid
behaviours that unnecessarily contaminate wastewater,
increasing the cost of the further treatment. In this
respect, some good practices are:
• Do not use toilets as litter bins.
• Keep faucets open only when necessary.
• Prevent faucets from dripping.
KEYS
Place awareness posters in hospital toilets and carry out
specific awareness sessions.
PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT
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CAUTIONS
Encourage maximum participation of the target audience.

OBJECTIVES
Implement programs to improve water management.
DESCRIPTION
Hospital’s integral water cycle can be optimized through
actions aimed to reduce water consumption, promote
water reuse or reduce the wastewater pollutant load.
Some examples that can be cited are:

2. HOSPITAL’S
INTEGRAL
WATER CYCLE
IMPROVEMENT
BP implemented in HURH demonstrator.

• Installation of water meters to quantify key uses.
• Perform programs for water leaks prevention and
detection.
• Predictive maintenance of catch basins and periodic
cleaning of the sanitation network.
• Periodic characterization of wastewater discharges.
KEYS
Assess the possibility of using alternative water sources,
such as available wells or rainwater collection.
CAUTIONS
Adequate selection of water meters according to the
diameter of the pipe network and ranges of water flows.

PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT
BEST PRACTICES ON WATER
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3. WATER COST
ANALYSIS
BP implemented in HURH demonstrator.

OBJECTIVES
Reduction of the cost of water supply.
DESCRIPTION
In some cases, depending on the municipality, water
supply company or applicable regulations, it is possible
to select the most appropriate and inexpensive rate for
each hospital, taking into account water consumption,
connection diameter, contracted meter or wastewater
load (K factor).
KEYS
Assess the technical and economic feasibility of the in-site
wastewater treatment.

PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT
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CAUTIONS
Significant differences in the cost of the water can be
found in function of the applied rate.

OBJECTIVES

4. EFFICIENT TAPS

Save water by selecting the most suitable tap to each
location.
DESCRIPTION
Taps should be selected considering hygienic, ergonomic,
safety and/or use criteria. Timed taps should be installed
in locations of massive use, such as public toilets or
fountains. In the case of electronic taps, it is necessary to
ensure that the detector cell does not become dirty and
remain open without use. Water flow can be reduced at
consumption end-points (taps and showers) through
regulation valves or flow reduction devices.
KEYS
Perform periodic maintenance of timed and electronic
taps (non-return valves).
CAUTIONS
If it is intended to install flow reduction devices, its
efficiency must be checked beforehand as sometimes
existing tap diffusers are equivalent.

PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT

BEST PRACTICES ON WATER
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5. EFFICIENT
TOILETS

OBJECTIVES
Reduce water consumption and losses associated to
toilets.
DESCRIPTION
Installation of efficient flushing devices or cisterns with
double discharge mechanism which allow reducing water
consumption by two thirds.
KEYS
Dispose of an independent WCs network for flushing
alternative water sources.
CAUTIONS

PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT
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Periodic maintenance of the flushers that may be
constantly pouring small flows of water due to the
accumulation of sediments in the mechanisms.

OBJECTIVES
Reduction of the consumption in DHW and return network.
DESCRIPTION
The suitable balance of DHW and return networks should
provide a temperature higher than 50 °C in the whole
pipeline, so that besides protecting from Legionella, less
water is consumed to reach the comfort temperature in
the faucets.

6. BALANCING
OF DOMESTIC
HOT WATER
AND RETURN
NETWORKS

KEYS
An adequate design of the installation is required, with a
return network as little branched as possible and to have
a sufficient number of balancing valves.
CAUTIONS
Balance should be based on the final faucet temperature,
not on the flow balancing valve.

PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT

BEST PRACTICES ON WATER
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7. Recovery
of rejections
from the
haemodialysis
unit
BP implemented in HURH demonstrator.

OBJECTIVES
Reduction of water consumption through the water
recovery from the haemodialysis unit.
DESCRIPTION
Hospital hemodialysis units are equipped with water
treatment plants to produce dialysis fluid. In many cases,
these plants operate with reverse osmosis membranes,
whose rejections (concentrate) are potentially reusable
achieving savings up to 70% of water.
KEYS
Choose membranes with self-cleaning system to avoid
clogging.

PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT
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CAUTIONS
Control the increase of conductivity in the recovered
water that can condition the further reuse.

OBJECTIVES
Reduction of water consumption through the recovery of
the lost water from the adiabatic panels.
DESCRIPTION
If the hospital chillers are condensed by air and evaporative
panels have been added to improve their performance, the
large amounts of water consumed should be taken into
account in the case of operating under “lost water” mode.
In these cases, it is possible to recover the reject water from
these panels for its further reuse.

8. RECOVERY OF
LOST WATER FROM
THE ADIABATIC
PANELS
BP implemented in HURH demonstrator.

KEYS
Analyze hardness of the reject water and the presence of
non-sedimentable solids to define post-treatments and
identify reuse points.
CAUTIONS
If the evaporative panels operate under “recirculation
water” mode, the installation could be classified as high
risk for the proliferation of Legionella, with the consequent
cost of maintenance.

PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT

BEST PRACTICES ON WATER
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9. EFFICIENT USE
OF WATER IN
KITCHENS AND
CAFETERIAS
BP implemented in HURH demonstrator.

OBJECTIVES
Efficient use of water in kitchens and cafeterias.
DESCRIPTION
Kitchens and cafeterias are responsible for an important
part of the hospital water consumption and for the
pollutant load of the final discharge. There is a wide
variety of good practices based on a combination of new
technologies with changes of the staff behavior as:
• Remove garbage crushers,
• Defrost food in cold rooms. Do not use potable water,
• Optimize water cycles in washing trains,
• Installation of grease separators for wastewater
treatment.
KEYS
Periodic maintenance of wastewater treatment plants as
grease separators.

PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT
38
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CAUTIONS
Remove food waste from dishes before washing.

OBJECTIVES
Efficient use of water for irrigation.

10. EFFICIENT
IRRIGATION

DESCRIPTION
Water consumption in outdoor areas can be significant,
especially if the hospital has large irrigated areas. It
is advisable to choose the most efficient irrigation
technique adapted to each case:
• Localized irrigation (drip, micro sprinkler, microdiffusion): allows a very precise adjustment of the
humidity. Ideal for irrigating trees and shrubs.
• Sprinkler irrigation (sprinklers or diffusers): distribute
the water evenly on larger surfaces. Useful for watering
tapir species.
KEYS
Select native species with low water requirements. Evaluate
the feasibility of installing rainwater harvesting systems.
CAUTIONS
Avoid irrigation in windy conditions or during the hottest
hours of the day.

PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT
BEST PRACTICES ON WATER

39

BEST PRACTICES ON WASTE
Real impact

1. Awareness campaigns

9

2. Segregation of solid urban assimilable waste

11

3. Innovative signage for waste segregation

10

4. Segregation of sanitary and special waste

9

5. Use of reusable containers

7

6. Training sessions for hospital staff

7

7. Waste control and traceability

5

8. Waste compacting

5

9. Waste Plan Review

5

10. Adaptation of waste specifications

6

1. AWARENESS
CAMPAIGNS

OBJECTIVES
To involve patients and hospital staff in the correct waste
management.

BP implemented in HURH demonstrator.
DESCRIPTION
It is possible to promote and improve waste segregation
in origin by means of interpersonal actions. For example,
the creation of information green points with leaflets and
posters, or the organization of workshops and educational
activities (games with kids and parents, puzzles, questions
contests, recycling races, etc.).
KEYS
Select visible locations and transit corridors for the
creation of the information green points.
PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT
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CAUTIONS
Do not leave any interest group out of the program.

OBJECTIVES
To segregate the different fractions of the urban solid waste
(Group I) for further valorisation.
DESCRIPTION
This measure allows improving the segregation,
collection and subsequent treatment of a large amount
of packaging waste, thus avoiding their final deposit in
landfills. Containers for the collection of organic, paper,
plastic or glass waste should be placed in the areas with
higher levels of generation, such as kitchens, cafeterias
and common areas.

2. SEGREGATION
OF SOLID URBAN
ASSIMILABLE
WASTE
BP implemented in HURH demonstrator.

KEYS
Collect cans and PET separately, due to their high aftersale value.
CAUTIONS
Containers capacity and collection frequency should be
adapted to the filling time.

PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT

BEST PRACTICES ON WASTE
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3. INNOVATIVE
SIGNAGE
FOR WASTE
SEGREGATION
BP implemented in HURH demonstrator.

OBJECTIVES
To facilitate the correct segregation of the different
sanitary waste groups.
DESCRIPTION
Place informative posters next to the green points with
the different containers. Each container should have
its correspondent poster, which should clearly indicate
the different wastes admitted in each case. In order to
motivate the staff, it is strongly recommended to include
information about the benefits of the suitably collection,
such as CO2 emission savings, trees felled avoid, or the
new products that can be produced from the recovery
waste (bicycles, etc.).
KEYS
Ensure posters visibility from up to 5 meters.

PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT
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CAUTIONS
Posters should be clear, looking for a simple design.

OBJECTIVES
A correct segregation of sanitary and special waste (Groups
II, III and IV).
DESCRIPTION

4. SEGREGATION
OF SANITARY AND
SPECIAL WASTE
BP implemented in HURH demonstrator.

Containers according to the regulations of each type
of waste generated in the hospital should be used.
These groups are non-specific sanitary waste – Group
II (healing and first-aid material, gypsum, clothing and
disposable material contaminated with blood, etc.),
specific sanitary waste – Group III (infectious, sharps)
and waste classified in special regulations – Group IV
(cytostatic, expired medicines, fluorescent, electronic
equipment, etc.).
KEYS
Place the containers directly where the different waste is
generated.
CAUTIONS
Avoid incorrect collection of these waste in Group I
containers.

PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT

BEST PRACTICES ON WASTE
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5. USE OF
REUSABLE
CONTAINERS

OBJECTIVES
To optimize the number of containers used.
DESCRIPTION

BP implemented in HURH demonstrator.
The action consists in the replacement of single-use waste
containers by reusable ones whenever permitted by law
and especially in the case of the Group III containers.
Thus, only the red bag becomes a waste and ends at
treatment plants, reducing the amount of hazardous
waste generated, as well as the environmental impact and
management costs. Containers must be properly cleaned
and disinfected before being reused.
KEYS
Disinfection of containers must be properly certified.
PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT
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CAUTIONS
Do not mix single-use and reusable containers.

OBJECTIVES
To train hospital staff in waste management.
DESCRIPTION

6. TRAINING
SESSIONS FOR
HOSPITAL STAFF
BP implemented in HURH demonstrator.

Organization of training sessions conducted by experts
in waste management. These sessions will include
information about the hospital Waste Plan, normative,
specific actions, protocols and doubts.
KEYS
Enable online access to theoretical content.
CAUTIONS
Do not leave any interest group out of the training
program.

PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT

BEST PRACTICES ON WASTE
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7. WASTE CONTROL
AND TRACEABILITY
BP implemented in HURH demonstrator.

OBJECTIVES
To improve waste management in the hospital.
DESCRIPTION
Type, amount and origin of each waste generated in the
hospital may be determined through the labelling and
weighing of each bag and container. This historical record
may be useful to analyse the annual and inter-annual
evolution and to fit the specifications of the Waste Plan,
including the collection frequency and the number of
containers distributed.
KEYS
Use traceable label by code reader with automatic
database.

PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT
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CAUTIONS
Avoid label crossing among different hospital units or
similar waste.

OBJECTIVES
Reduction of the final volume of waste generated.
DESCRIPTION

8. WASTE
COMPACTING
BP implemented in HURH demonstrator.

The compactor allows to reduce the volume of the waste
generated and the number of transports done by the
collecting companies. Thus, the space requirements for
storage and management cost become smaller
The installation of several compactors gives the possibility
of using one compactor for each different type of waste:
similar to urban, sanitary, non-specific sanitary, paper and
paperboard, cans, etc.
KEYS
Train the maintenance staff in the use of the compactors.
CAUTIONS
Avoid mixing different types of waste in the same
compactor.

PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT
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9. WASTE PLAN
REVIEW
BP implemented in HURH demonstrator.

OBJECTIVES
To establish a comprehensive waste management policy.
DESCRIPTION
The drafting of a new Waste Plan should be aimed to
reduce the environmental and sanitary impact produced
by the current waste management, performing actions to
decrease the amount of waste generated and valorising
all possible waste, in order to close the cycle, following
the Circular Economy concept.
KEYS
Include a digital copy accessible to all the hospital staff.

PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT
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CAUTIONS
The structure of the information should provide a concise
guidance to all the interest groups.

OBJECTIVES
To sign a more favourable contract with the waste
management company.
DESCRIPTION

10. ADAPTATION
OF WASTE
SPECIFICATIONS
BP implemented in HURH demonstrator.

The drafting of a new Waste Plan should include
the benefits derived from the potential sales of the
recovered fractions segregated in the hospital. This will
be useful to sign a more favourable contract, since waste
management companies will be able to make a profit on
the sales.
KEYS
Keep updated the sale prices of the recovered waste.
CAUTIONS
The contract should avoid any complex clause to
encourage the extraction and exploitation of the
information.

PROFIT
REPLICABILITY
DIFFICULTY
REAL IMPACT
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SELF-EVALUATION
QUESTIONNAIRE

Through a simple self-questionnaire, every hospital will be
able to have a diagnosis about its level of environmental
sustainability, depending on the different efficiency and
resource savings measures already implemented. Thus, each
hospital will be able to identify which actions to perform,
the efforts they would require and the environmental
improvements that could be achieved with them.
The questionnaire is divided in three blocks corresponding
to the three Energy, Water and Waste axes. According to the
criteria established by the experts involved in the project, and
to the assessments of the actual impact of each of the defined
practices for his case, the user of this Manual will be able to
estimate the level of environmental sustainability in his hospital.
Instructions:
Based on the knowledge of the manual user of his own
hospital and subjective criterion of sustainability, the
“Self-assessment” column should be completed, assigning
the maximum value of the real impact if the measure is
fully implemented in that hospital and the minimum value
(zero) if the measure is not implemented.

The total sum of the points obtained with respect to
the total possible points will provide a percentage of
sustainability for each axis evaluated.
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LEVEL OF SUSTAINABILITY ENERGY
Best practice

REAL IMPACT

1. Awareness campaigns

9

2. Improving combustion in boiler burners

7

3. LED lighting

11

4. Lighting control

7

5. Optimization of water transport

9

6. Optimization of ventilation in clean and operating rooms

4

7. Use of renewable energy: Thermal solar

8

8. Use of renewable energy: Photovoltaic solar

10

9. Use of renewable energy: Biomass

9

10. Use of control and data acquisition systems

TOTAL

Self-evaluation

8

82
SELF-EVALUATION QUESTIONNAIRE

55

LEVEL OF SUSTAINABILITY WATER
Best practice
1. Awareness campaigns

10

2. Hospital’s integral water cycle improvement

8

3. Water cost analysis

7

4. Efficient taps

10

5. Efficient toilets

8

6. Balancing of Domestic Hot Water and return networks

6

7. Recovery of rejections from the haemodialysis unit

9

8. Recovery of lost water from the adiabatic panels

7

9. Efficient use of water in kitchens and cafeterias

9

10. Efficient irrigation

8

TOTAL
56
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82

Self-evaluation

LEVEL OF SUSTAINABILITY WASTE
Best practice

REAL IMPACT

1. Awareness campaigns

9

2. Segregation of solid urban assimilable waste

11

3. Innovative signage for waste segregation

10

4. Segregation of sanitary and special waste

9

5. Use of reusable containers

7

6. Training sessions for hospital staff

7

7. Waste control and traceability

5

8. Waste compacting

5

9. Waste Plan Review

5

10. Adaptation of waste specifications

TOTAL

Self-evaluation

6

74
SELF-EVALUATION QUESTIONNAIRE
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NORMATIVE

Spanish Royal Decree 952/1997, of June 20th, amending the
Regulations for the execution of Law 20/1986, of May 14th,
Basic of Toxic and Hazardous Waste, approved by Royal Decree
833/1988, of July 20th.
Spanish Royal Decree 782/1998, of April 30th, approving the
Regulations for the development and enforcement of Law
11/1997, of April 24th, on Packaging and Waste of Containers.
Spanish Royal Legislative Decree 1/2001, of July 20th,
approving the consolidated text of the Water Law.
Spanish Royal Decree 314/2006, of March 17th, approving the
Technical Building Code.
Spanish Royal Decree 47/2007, of January 19th, approving
the basic procedure for the certification of energy efficiency of
newly built buildings.
Spanish Royal Decree-Law 4/2007, of April 13th, amending
the consolidated text of the Water Law, approved by Royal
Legislative Decree 1/2001 of July 20th.
Spanish Law 26/2007, of October 23rd, on Environmental
Responsibility.
Spanish Law 34/2007, of November 15th, on air quality and
protection of the atmosphere.
Spanish Law 22/2011, of July 28th, on waste and contaminated
soils.
Spanish Law 5/2013, of June 11th, amending Law 16/2002, of
July 1st, on integrated pollution prevention and control and Law
22/2011, of July 28th, on waste and contaminated soils.
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Links available through the LIFE SMART Hospital project website:
www.lifesmarthospital.eu

LINKS OF INTEREST

European Environment Agency www.eea.eu.int
United States Environmental Protection Agency www.epa.gov
Spanish Association of Hospital Engineering www.aeih.org
Spanish Environment Congress www.conama.org
Ecoembes www.ecoembes.com
Fundación Biodiversidad www.fundacion-biodiversidad.es
Fundación Entorno www.fundacionentorno.org
Spanish Institute for Energy Diversification and Saving www.idae.es
Intergovernmental Panel on Climate Change www.ipcc.ch
Castilla y León Regional Ministry of Environment www.medioambiente.jcyl.es
Spanish Ministry of Environment, Rural and Marine affairs www.marm.es
Spanish Ministry of Health and Social Policy www.msc.es
United Nations Environment Program www.unep.org
Spanish Observatory and Social Responsibility in the Health Area (OMARS)		
www.observatorioambiental.net
BEST PRACTICES BOOK | LINKS OF INTEREST
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further information:
www.lifesmarthospital.eu

Project Coordinator

Partners

DEMONSTRATOR

CONTACT
www.lifesmarthospital.eu
lifesmarthospital@cartif.es
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