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Owner Companies

The owner companies of the Almaraz and Trillo
Nuclear Power Plants established in 1999 the
Economic Interest Grouping known as “Centra-
les Nucleares Almaraz-Trillo, A.l.LE” (hereinafter
“CNAT”) with the aim to jointly operate, ma-

Almaraz & Trillo
Nuclear Power Plants

nage and administer both stations. Their shares
in each station have remained unchanged since

then. Currently, in application of Royal Decree  as follows:
Law 13/2014, CNAT also holds ownership of
the Operating Licenses for these facilities.
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The shares of owner companies in the com-
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bined installed power of both power plants, is

5,24%

The structure of CNAT is based on the crea-
tion of a single organization, with management
unity, clear definition and accurate allocation of
roles and responsibilities. The Company’s go-
verning bodies are the Assembly of Partners,
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which includes the owner companies, and the
Board of Administrators, which is comprised of
representatives from each owner company.

The basic organization chart of CNAT is as
follows:
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Main Power Plant Features

Almaraz Nuclear Power Plant (U-l and U-II)

The plant is located in the municipality of Alma-
raz de Tajo (Caceres, Spain), although the land
owned by the station covers a surface area of
1,683 hectares in the municipalities of Alma-
raz, Saucedilla, Serrejon and Romangordo. The
station has two nuclear reactors, each with a
cooling circuit made up of three loops, each of

Steam from the steam generators is driven
to the turbine building, which houses both tur-
bine-generator sets in the same room, although
each of them is independent from the other.

The Arrocampo reservoir, cold source spe-
cially built for this purpose, is common to both
units and supplies water to the cooling intake.

Owners

Iberdrola Generacion Nuclear, S.A.U. (52,7%)
Endesa Generacion, S.A.U. (36,0%)
Naturgy Generacién Térmica, S.L.U. (11,3%)

Location
Almaraz (Caceres, Spain)

Technical features

In 2023, the gross power generated between
both Almaraz Nuclear Power Plant units amoun-
ted to 16,927.99 million kWh, whereas the joint
net generation reached 16,252.38 million kWh.

25000

Individually, the gross power generation of Unit |
was 8,024.51 million kWh, whereas for Unit Il
it amounted to 8,903.48 million kWh. The fo-
llowing graphs show the daily gross generation
of both units throughout 2023.

Power generated daily in 2023 (GWh) - ALMARAZ NPP U-I

Reactor Type: Pressurized Water Reactor (PWR) 20000

Supplier: Westinghouse 15000

Thermal Power: 2,947 MWt (U-I) - 2,947 MWt (U-11)
Fuel: Enriched Uranium Dioxide (UO,)

The following table shows the main technical
features of the plant:

which is equipped with a cooling pump and a
steam generator. Both cooling circuits are con-
tained within their respective containment in
each reactor building.
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Number of Fuel Assemblies: 157 5000
Gross Electric Power:
1,049.43 MWe (U-1) - 1,044.45 MWe (U-1I) (}an feb mar  apr may jun jul aug  sep oct nov  dec

Net Power Generation:

1,011.30 MWe (U-) - 1,005.83 MWe (U-I)
Cooling: Open circuit. Arrocampo Dam

Power generated daily in 2023 (GWh) - ALMARAZ NPP U-II
25000

Start of Commercial Operation

September 1, 1983 (U-I) - July 1, 1984 (U-11) 20000

Existing Operating License 19000
until November 1, 2027 for Unit |, 10000

and until October 31, 2028 for Unit I
5000

Cycle Duration
18 months for both units 0
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Owners
Iberdrola Generacion Nuclear, S.A.U. (49%)
Naturgy Generacion Térmica, S.L.U. (34,5%)
Iberenergia, S.A.U. (15,5%)
Endesa Generacion, S.A.U. (1,0%)

Location
Trillo (Guadalajara)

Technical features
Reactor Type: Pressurized Water Reactor (PWR)
Supplier: KWU
Thermal Power: 3.010 MWt
Fuel: Enriched Uranium Dioxide (UO,)
Number of Fuel Assemblies: 177
Gross Electric Power: 1.066 MWe
Net Power Generation: 1.003 MWe

Cooling: Natural Draft Cooling Towers (Tagus River)

Start of Commercial Operation
August 6, 1988

Existing Operating License

The gross power generation of Trillo Nuclear
Power Plant from January 1 to December 31,
2023, amounted to 8,294.73 million kWh, with
7,734.72 million kWh corresponding to the net
generation during this period.

The following graph shows the daily power ge-
neration over the year 2023.

Power generated daily in 2023 (GWh) - TRILLO NPP
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Environmental Quality
Management

In order to achieve its mission within a socia-
lly responsible framework, CNAT has different
corporate policies which establish working gui-
delines for the entire organization.

Which drives ongoing performance impro-
vement and the application of the Environ-
mental Management System, reflecting Ma-
nagement’s commitment and constituting the
guiding principle from which environmenta-
lly-related annual target programs and general
business activities, are derived.

Each and every department within the or-
ganization have taken onboard CNAT'’s envi-
ronmental policy, integrating the commitment
of respect for the environment within their
processes.

The policy established by the organization
is presented below:

ENVIRONMENTAL POLICY

CNAT’s environmental policy is defined ac-
cording to its organizational goal and context,
taking into consideration the environmental
nature, magnitude and impacts of activities,
products and services, and establishing itself
as the master reference framework of its En-
vironmental Management System, which sets
and reviews environmental targets. The policy
establishes the following commitments:

» To fully integrate environmental aspects
into the organizational strategy with the
aim to ensure protection of the environ-
ment, preservation of the natural setting
and prevention of contamination.

» To improve continuously all processes with
environmental consequences

» To know and assess the environmental risks
and opportunities of activities carried out,
with the aim to ensure expected results are
achieved.

» To comply with applicable environmental
regulations and requirements voluntarily
subscribed, keeping an attitude of ongoing
compliance.

» To integrate environmental management in
all organizational activities and levels, inclu-
ding design, supply, operation and mainte-
nance; identifying, preventing, controlling
and minimizing their environmental impact
as much as possible:

¢ USING primary materials and energy ra-

tionally, and minimizing the generation
of waste and conventional and nuclear
effluents.
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» AVOIDING inadequate stockpile of waste
and effluent discharge in non-authorized
places.

*« CONSIDERING the development or
application of new technologies to im-
prove efficiency in the generation of elec-
trical power, in the research of environ-
mental aspects and in the promotion of
energy savings.

» To motivate, inform and train personnel on
the importance of respect for the environ-
ment, fostering the development of an en-
vironmental culture and disseminating the
Environmental Policy in and out of the Orga-
nization, including collaborating companies.

» To be transparent in the sharing of informa-
tion on environmental results and actions,
ensuring the availability of channels needed
to favor communication with stakeholders.

»To implement and maintain an updated,
standardized Environmental Management
System.

In line with this Policy, CNAT’s Environmen-
tal Management System was certified by AE-
NOR INTERNACIONAL SAU back in 2005, in
accordance with the international standard
UNE-EN-ISO 14001 (certification number GA-
2005/0519).

This three-year certificate was last renewed
in 2023, as required by standard UNE-EN-ISO
14001:2015, valid until November 2026.

This way CNAT is able to use its Environ-
mental Management System to identify orga-
nizational and environmental risks and oppor-
tunities which need to be addressed every
year, considering environmental aspects, legal
requirements and other voluntarily subscribed
requisites, internal and external organizational
issues, as well as stakeholder needs and expec-

tations. All these considerations are managed
by means of specific prevention and mitigation
tools in the case of risks, and through action
plans when it comes to opportunities.

Furthermore, CNAT’s environmental mana-
gement includes the identification and evalua-
tion of environmental aspects based on the life
cycle perspective, with the aim to identify and
assess the aspects with greater impact on plant
activities.




Action Lines

Regarding environmental aspects, in 2023 CNAT further carried out important work included
within the Environmental Management Program, such as the following:

» Actions aimed at minimizing the production of low and intermediate radwaste: strengthe-
ning material declassification processes (used oil, active carbon, metals and others).

» Definition and implementation of action lines aimed at minimizing the generation of ha-
zardous and non-hazardous waste in both stations, as well as promotion of environmental
awareness in this area during onsite work coordination meetings.

» Improvement of thermo-ecological conditions in the Arrocampo dam, through optimization
of discharge line temperature control and progressive repair of thermal separation screen
sections at Almaraz NPP.

» Improvement in the monitoring and control of Trillo NPP discharge parameters.

» Actions aimed at reducing the risk of legionella by replacing the filling in cooling towers
(TEVA).

» Reduction of greenhouse gas emissions through the analysis of fluorinated gas leaks in
cooling systems of Trillo NPP.




Environmental
Management Results

The Nuclear Power Plants of Trillo and Almaraz
generate electricity from the fission of slightly
enriched uranium atoms. Thermal energy re-
sulting from uranium fission is used to produce
the steam that drives the turbine which, in turn,
moves the electrical generator.

The basis for developing an adequate and
effective environmental management system
is the correct identification of all “elements
in our activities, products and services which
might interact with the environment”, that is,
the so-called environmental aspects, which are
evaluated by CNAT to determine their impact
and establish control measures aimed at ma-
naging them and guaranteeing environmental
protection.

The main aspects are grouped into the ca-
tegories presented below.

It is also important to point out that, simi-
larly to previous years, the most relevant en-
vironmental aspects are related to the genera-
tion of radwaste and spent fuel, consumption
of resources (cooling water), generation of ha-
zardous waste and water quality (physical-che-
mical discharge and thermal discharge).

Consumption of Material Resources

This category of Environmental Aspects refers
to the use of abiotic resources, both within the
main power generation process, as well as in
auxiliary services.

The main consumption levels correspond to:
- Water.
- Enriched uranium.
- Gas-oil.
- Chemicals.
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Water consumption

Nuclear power plants need a water source as
a primary circuit coolant to facilitate the con-
densation of steam which, after expanding in
the turbine, drives the electrical generator to
produce electricity. A small part of that con-
densation is consumed during in-house proces-
ses due to evaporation, whereas the remaining
one is returned to the recipient natural envi-
ronment.

Water consumption is directly related to
the number of operating power plant hours
and, therefore, to the generation of electricity.
Itis important to point out that water consump-
tion depends not only on the cooling needs and
operating regime of the power plants, but also
on weather conditions (mainly temperature and
humidity) because, during the summer months,
increased temperature and evaporation entail a
need to consume larger volumes of water.

Almaraz NPP and Trillo NPP are supplied
with cooling water from the Tagus River, which
is why both stations have the corresponding
water collection permits granted by the Tagus
River Water Authority.

On the other hand, there is additional water
consumption for consumptive uses, mainly to
do with plant supplies such as irrigation, FP, sa-
nitation and circuit makeup. The latter includes,
in the case of Almaraz NPP, makeup to com-
pensate for evaporation in the turbine cooling
system towers.

Both stations have a discharge point into
the Tagus River, through which water used but
not consumed, is returned to the environment.

Station effluents are treated before dis-
charge into the receiving environment, under-
going thorough monitoring of physical and che-
mical parameters. The totals consumed during
the year and the above-mentioned applications
(cooling and consumptive) in both stations, are
presented below.

WATER IN-TAKE AMOUNT (m3)
Year 2023
TRILLO NPP

Cooling needs (EVAPORATED': Tagus River In-take - Discharge) 18.490.378

Consumptive use (Cifuentes River In-take) 207.760

Cooling needs

Consumptive use

(Gross Tagus River Water Intake)

ALMARAZ NPP

(EVAPORATED: Calculated for Arrocampo Dam
& Cooling Towers)

44.026.989
1.014.746

Uranium Consumption

The fuel used by the stations to generate elec-
tricity is enriched uranium, which is placed insi-
de the reactor. Uranium consumption is direct-
ly related to the number of operating power
plant hours.

Uranium is conditioned to form fuel assem-
blies which are then inserted into the nuclear
reactor vessel. Core design (layout of fuel as-
semblies inside the reactor) is ultimately inten-
ded to ensure safety and reliability, and to com-
ply with licensing parameters and criteria. Once
this basic premise is achieved, the aim of core
design is to optimize uranium consumption and
to extract as much energy as possible.

1The evaporated value included on the table is obtained from the cooling tower circuit in the case of Trillo Nuclear Power Plant, whereas for Almaraz Nuclear Power Plant it is taken from the Arrocampo dam and discharge line cooling towers, also used to refrigerate the plant.

Gas-Oil Consumption
Gas-Oil B is used in both stations mainly for the emer-
gency power generation system (diesel engines which
would kick in should a total loss of offsite AC power
supply occur), auxiliary shutdown steam (boilers only
at Trillo Nuclear Power Plant) and practical exercises in
the Fire Protection training field.

Another type of fuel used is gas-oil A, used mostly
by company vehicles.

Specific gas-oil consumption in 2023 was as follows:

GAS-OIL QUANTITY (m3)
CONSUMPTION Year 2023
ALMARAZ NPP TRILLO NPP
Gas-oil B 185,1 573,0
Gas-oil A 45,9 20,5




Chemical Consumption

Almaraz and Trillo nuclear power plants store
onsite various chemical products needed to
guarantee the quality and purity of cooling cir-
cuit water and cycle make-up water. The most
widely used chemicals are as follows: sulfuric
acid, sodium hydroxide, sodium hypochlori-
te and ammonia. The consumption of these
chemicals is directly related to the amount of
consumed and collected water, which in turn
requires greater regulation of chemical para-
meters to ensure proper treatment.

CNAT strives to make an efficient use of
materials, minimizing waste generation and
environmental pollution, as proven by the im-
plementation of environmental objectives refe-
rred to in the waste section and aimed at redu-

cing chemical leaks through the improvement
of specific plant areas.

The consumption of the main chemicals
used onsite, expressed as a quantity of pure
product, is shown below.

Based on the previous table, it is impor-
tant to mention that in Trillo NPP sulfuric acid
consumption is significant, as this chemical is

CHEMICAL CONSUMPTION
CHEMICALS 2023

QUANTITY
(t pure product)

ALMARAZ NPP TRILLO NPP

Sulfuric acid 117,50 4.507,89
Sodium hydroxide 22,33 50,16
Sodium hypochlorite 34,14 191,02
Ammonia 84,39 0,17
Oils 40,27 48,97

used in the cooling tower circuit to maintain
required chemical conditions (prevention of
calcium carbonate fouling). The same system
also consumes a significant amount of sodium
hypochlorite as biocide.

As for ammonia, it is used in Almaraz NPP
as an alkalizing agent in the secondary circuit
(water - steam), whereas in Trillo NPP its con-
sumption is lower due to the characteristics of
this system.

2 Actual annual uranium consumption is expressed as the thermal energy used in relation to the total reactor-generated energy which is then transformed into electricity, considering an average efficiency of 33%.
Auxiliary electricity for self-consumption is determined as the difference between gross energy and net energy generated at both stations. GJ conversion: 1 kWh = 0.0036 GJ.
Source of Lower Calorific Value (LCV) for gas-oil: Spain’s Department of Environmental Transition and Demographic Challenge, National Greenhouse Gas Inventory Report. Edition 2023 (1990-2021).

Energy consumption
The direct energy consumed within the ope-
rational limits of the power plants comes from
primary sources: uranium (for the most part)
and gas-oil.

From uranium, another intermediate form
of energy is generated: electricity. A part of the
electricity generated by both stations is used

for in-house power consumption (because
most equipment and activities onsite require
power for their daily operation), whereas the
remaining generation is sold onto the Energy
Market. Direct energy consumption is detailed
below:

POWER CONSUMPTION?

QUANTITY (GJ) 2023

Fuel: Uranium
Fuel: Gasoil B
Fuel: Gasoil A

Auxiliary Electricity
(Self-consumption)

ALMARAZ NPP TRILLO NPP
184.669.014,5 90.488.007,3
6.766,3 20.942,9
1.655,5 737.4
2.432.217,6 2.016.061,2

o LCV Fixed Sources: Annex VII. CO2 Emission Factors and LCV of combustibles.
o LCV Portable Sources: Table 3.8.8. Specifications for fuels in road transport.



Conventional Emissions to the Atmosphere
Emissions from combustion activities.

No greenhouse gases or other combustion
products contributing to the greenhouse effect
are generated in the nuclear power generation
process.

However, the use of gas-oil B as fuel, mainly
to power auxiliary boilers and emergency die-
sel units, causes the generation of atmospheric
pollutants, including a small amount of green-
house gases which are released into the atmos-
phere. Transport-induced emissions, mainly re-
sulting from the use of vehicles and fire-fighting
training activities, are also considered.

It should be noted that the operating regi-
me of these combustion sources is not conti-
nuous because, during normal operation, diesel
generators are started up only to conduct pe-
riodic tests or maintenance work, whereas nor-
mal operation of auxiliary boilers (only at Trillo
NPP) occurs only during refueling outages with
the aim to supply auxiliary steam.

The following graph shows an estimate of
greenhouse gas emissions from diesel combus-
tion (CO,, CH4, N,O)?, expressed in metric tons
of equivalent CO,, (teq CO,)*.

The basic indicators of total emissions into
the air are the annual quantities of sulfur dioxi-
de (SOy), nitrogen oxides (NOx) and carbon mo-
noxide (CO) emitted into the atmosphere from
the consumption of gas-oil A and B, expressed
in equivalent metric tons CO,>.

O = NWH IO N OO

3Emission factors to estimate CO,, CH,, y NO, (GHG) emissions resulting from gas-oil combustion in fixed and portable installations: Emission factors for carbon footprint registration, offsetting and carbon dioxide absorption projects
by Spain’s Department of Environmental Transition and Demographic Challenge (June 2023).
4“GWP of CO,, CH,, y NO, emissions (GHG) resulting from gas-oil combustion: Fifth IPCC Evaluation Report. GWP Emission Factors: Fifth Report, IPCC 2013 (100-year time horizon).

5 Calculation based on emission factors published on EMEP/EEA air pollutant emission inventory guidebook 2023.

t eq CO,/year

Emissions of Greenhouse Gases
Auxiliary and Emergency Equipment, Vehicles and FP
(Both Almaraz & Trillo)

6,8

5,2 5.1

6,5

57

2019 2020

N:0 CH,

2021

2022

1000xCO,

2023




o

O = N W M OO N ®© O

Tm/year

Emissions to the Atmosphere

(Auxiliary and Emergency Equipment, Vehicles
and FP) (Both Almaraz & Trillo)

2,4 2,3

2019 2020 2021 2022 2023

B ~ox SO, co

Emissions of Fluorinated Gas

Ozone depleting substances have a marginal
presence at CNAT and are found in some coo-
ling systems which still contain HCFCs. These
equipment and systems are maintained accor-
ding to the provisions of current regulations.

In compliance with Regulation (EC) No.
1005/2009 on substances that deplete the
ozone layer, CNAT has striven to replace equi-
pment containing HCFCs with HFC-type gases
at both plants over the years.

As for the use of greenhouse gases, they
are present in HFCs of cooling equipment, air
conditioning units, FP and SF, in high voltage
breakers. The only emissions to the atmosphe-
re from these products would be those derived
from possible losses, which is why both Alma-
raz NPP and Trillo NPP carry out preventive
and corrective controls and maintenance to
prevent leaks in accordance with current regu-
lations.

Conventional Liquid Effluents

- Physical-Chemical Discharge

To guarantee proper physical and chemical wa-
ter quality prior to discharge into the receiving
environment, both stations have wastewater
treatment plants and a collection network for
all liquid effluents, with exhaustive monitoring
of physical and chemical parameters.

Water discharge activities are also regu-
lated and have to be authorized by the Tagus
Water Authority. On a monthly basis, samples
are taken by an Inspection Body for analysis
and verification of compliance with applicable
limits.

The following graphs show the evolution of
key parameters limited by their corresponding
discharge permits. These parameters are sent
monthly to the Tagus Water Authority.
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Radiological Releases of Gas and Liquid
Effluents

Radiological releases offsite, both atmospheric
and liquid, are limited within the framework of
the Operating License and regulated according
to existing standards of Spain’s Nuclear Regu-
lator (CSN).

Offsite doses caused by liquid and gaseous
effluents from both stations remain at very low
values, clearly under thresholds required by the

ALMARAZ NPP
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CSN and specified on the corresponding Offsi-
de Dose Calculation Manuals. These doses are
negligible compared to those from the natural
radiation background (attached graphs show
the year-on-year evolution).

The natural radiation background is be-
tween 700 to 1200 pSv/year near the sites,
while doses deriving from plant operation ran-
ge between 50 to 100 times lower in the most
unfavorable scenario.

Realistic dose calculations, which take into
account human geography and actual activities
in the area, yield values even lower than tho-
se above-mentioned. Thus, it is concluded that
plant operation has a negligible contribution to
environmental radiation.

The stations have Environmental and Ra-
diological Monitoring Programs aimed at de-
tecting possible radiological impacts on the
environment.

EFFECTIVE OFFSITE DOSE BY EFFLUENTS
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Doses measured within the Framework of
Radiological Monitoring Programs.

The existing Environmental and Radiologi-
cal Monitoring Programs provide information
on the evolution of dose values measured
around both stations.
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Waste Generation

As a result of their activities, the Nuclear Power
Plants of Almaraz and Trillo generate hazardous
waste, non-hazardous waste, Low and Interme-
diate Level Waste (LILW) and Very Low Level
Waste (VLLW). All this waste is identified, stored
and managed according to existing regulations
and Environmental Management System proce-
dures.

In addition to the above-mentioned waste,
High Level Waste is generated during refueling
outages onsite. Approximately one third of fuel
assemblies in the reactor vessel are removed
and transferred to the spent fuel pools after
their replacement with fresh fuel.

High Level Waste

In 2023, a total of 96 spent fuel assemblies were
removed from the reactors: 36 fuel assemblies
from Trillo NPP and 60 assemblies from Almaraz
NPP Unit 1, all of them replaced with fresh fuel
assemblies. The volume of fuel removed from
both stations is approximately 19.1 mé. The
spent fuel is stored onsite, in designated pools
inside the controlled area. By December 31,
2023, a total of 1,600 spent fuel assemblies of
Almaraz NPP Unit 1, 1,468 of Almaraz NPP Unit
2 and 516 of Trillo NPP, were stored. In addition,
both stations now have an Interim Storage Faci-
lity (ISF) enabling dry storage inside double-pur-
pose storage-transport casks.

At the end of 2023, a total of 928 fuel as-
semblies were stored in 40 casks at Trillo NPP
and 384 spent fuel assemblies were stored in 12
ENUN-32P casks at Almaraz NPP.

m3/year

The graph shows the evolution of spent
fuel generation at both stations over time. The
higher values at Almaraz NPP correspond to
periods coinciding with two refueling outages
in the same year.
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Very Low Level Waste and Low

and Intermediate Level Waste

This type of waste is a consequence of plant
operation and maintenance of the plants, du-
ring activities carried out in the radiologically
controlled area. They include both depleted
filtration and purification coolant means, as
well as maintenance materials, coveralls and
protective clothing.

Depending on the specific activity (concen-
tration) of their radionuclides, radwaste can
be classified as LILW or VLLW. All waste types
have been optimized since the station was first
commissioned, making use of state-of-the-art
working procedures and waste treatment and
conditioning facilities, and fostering amongst
all station personnel an environmental culture
aimed at reducing, sorting and recycling (whe-
re possible) all waste materials. As a result of
waste sorting measures implemented in recent
years, the content of radioactive isotopes in
the waste is being reduced and its concentra-

tion is decreasing, thus favoring waste classifi-
cation.

Low and Intermediate Level Waste is trea-
ted at the stations to facilitate its final disposal.
Each type of waste, depending on its origin,
has a specific conditioning process. The main
waste products are as follows:

e Depleted ionic change resins.

e Boiler concentrate.

e Filtration sludge.

e Pressable solid waste.

¢ Non-pressable heterogeneous solid waste.
o Filters.

e Dried waste (sludge, other).

In 2023, Almaraz NPP generated 35.20
m® of Low and Intermediate Level Waste
(LILW) and 121.74 m? of Very Low Level Was-
te (VLLW), whereas in Trillo NPP the volumes
were 17.82 m® and 21.34 m? respectively. The
graph includes the joint evolution of this waste
generation.




The diagram shows the proportional distribu-
tion of each category.
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Low and Intermediate Level Waste and
Very Low Level Waste, once conditioned and
with the aim to make them suitable for final
disposal, are temporarily stored at the stations
and periodically removed by ENRESA (Spain’s
National Radwaste Company) to the El Cabril
facilities in Cordoba.

During 2023, several waste shipments were
made to El Cabril by each plant (145.02 m?3 sent
by Almaraz and 46.42 m® by Trillo).

Generation of Hazardous

and Non-Hazardous Waste

Non-radioactive industrial waste is generated
too, mainly due to preventive maintenance on
conventional machinery and equipment: oil
changes, sludge from cleaning equipment, fil-
ters, containers, etc.

All these activities result in the generation of
different categories of Hazardous and Non-Ha-
zardous Waste.

In exceptional cases, waste may also be
generated as a result of design modifications,
work implementation and uncommon correcti-
ve maintenance activities. This type of waste
leads to fluctuations in historical series.

In line with the commitment to minimize
waste generation, selective waste sorting is
carried out to separate recoverable materials
contained in waste so that only residue which
cannot be reused and/or recycled is sent for fi-
nal disposal (landfill). To this end, plant person-
nel receive training and information to better
sort generated waste at the source.

Hazardous waste is managed according to
the corresponding Hazardous Waste Minimi-
zation Research guidelines for each plant.

The evolution of Hazardous Waste was as
follows:

Tm/year

500
450
400
350
300
250
200
150
100
50
0

Generation of Hazardous Waste

207 184
130 135 I 125
2020 2021 2022 2023
CNT I cna

2023




The following graph shows the proportion of
each hazardous waste types in 2023.
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As for Non-Hazardous Waste, the
category most sensitive to extraordi-
nary activities carried out onsite is
rubble and Construction and Demo-
lition Waste (CDW) generation, due
to design modification works under-
taken during the year.

Another important contribu-
tor is the generation of sludge from
makeup water pre-treatment at both
stations, now solidly considered a
non-hazardous waste generated rou-
tinely, as proportions in the following
graph show compared to the remai-
ning categories.

The year-on-year evolution of Non-Hazar-

dous Waste is shown below.
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Biodiversity

Almaraz Nuclear Power Plant is located in the
region of Campo Arafuelo (Caceres, Extremadu-
ra), in an area bounded by the Tietar and Tagus
Rivers.

Almaraz NPP covers a surface area of 428 hec-
tares (excluding the fields flooded by the Arro-
campo dam), of which approximately 1,123,000
m? correspond to the industrial areas of the
station, with the remaining surface area being
mostly wooded land.

The area has a continental climate, with a scar-
ce, irregular rainfall pattern which makes the
fields more prone to pasture than to farming.
Grassland and irrigated land are the two pre-
dominant forms of land use. The site is close
to a large number of environmentally protected

areas, including the Monfraglie National Park
SCI and SPA, as well as the grasslands of both
the surrounding area and the Arrocampo dam.
Trillo Nuclear Power Plant, located in Castile-La
Mancha, in the Alcarria region (Guadalajara),
next to the course of the Tagus River,

covers a surface area of approximately 554
hectares, of which approximately 870,000 m2
correspond to the industrial areas of the sta-
tion, whereas the rest is mostly wooded land.
La Alcarria has a continental Mediterranean cli-
mate, typical of inland Iberian Peninsula areas,
with strong changes in temperature: very hot
summers and very cold winters, with low rain-
fall and occasional frost. The site of the power
plant is located near the Upper Tagus Natural
Park SCI and SPA.

Flora and Fauna

Taking into account the principle of precaution,
CNAT places great emphasis on strengthening
knowledge on the environment, participating
in different studies aimed at better unders-
tanding the behavior of species in the habitats
where the stations are located.

Furthermore, since filling of the Arrocampo
dam began in 1978, a Monitoring and Control
Plan including limnological and ichthyologi-
cal studies, was established. Since then, these
studies have been carried out uninterruptedly
along the Arrocampo and Torrejon dams, in line
with their corresponding permits.

More information on these studies is pro-
vided in the section on Environmental Monito-
ring Programs.




The facilities comprising CNAT are subject to
compliance with a wide range of regulations,
and are required to obtain the necessary admi-
nistrative permits to carry out their activities,
including wastewater discharges and waste ge-
neration, amongst other.

CNAT guarantees the legal compliance of
its facilities through the application of a sys-
tematic approach ensuring the identification
of and adherence to applicable environmental
requirements.

The Environmental Management System
includes an IT tool and monthly-updated le-
gislative database which contains all legal or
voluntary conventional provisions classified in
the applicability scope of CNAT (including the
corresponding detailed requirements).

The legal compliance verification process
takes place every six months, reporting results
to CNAT Management, more specifically to the

Legislation

Environmental Committees and to the Annual
Management Board which reviews the Envi-
ronmental Management System.

In terms of environmental legislation, the fo-
llowing laws were particularly relevant to our
activities in 2023:

» Spain’s Royal Decree 35/2023, dated
January 24, approving the revision of the
hydrological plans of the Western Canta-
brian, Guadalquivir, Ceuta, Melilla, Segura
and Jucar river basin districts, as well as of
the Spanish part of the Eastern Cantabrian,
Mino-Sil, Duero, Tagus, Guadiana and Ebro
river basin districts.

» Amended text of Annexes A and B of the
European Agreement concerning the Inter-
national Carriage of Dangerous Goods by
Road (ADR 2023).

» Extremadura Resolution dated April 21,
2023 by the Regional Minister, announcing
the publication in the Official Gazette of
Extremadura of the Agreement of the Ex-
tremadura Region’s Governing Council on
March 29, 2023, approving the Special Civil
Protection Plan for Forest Fires in the Re-
gion of Extremadura (INFOCAEX).

» Extremadura Order, dated April 3, 2023,
declaring a period of intermediate forest
fire danger in all areas coordinated by Ex-
tremadura’s INFOEX Plan.

» Extremadura Decree 32/2023, dated April
5, regulating the Registry of Civil Protection
Plans by the Region of Extremadura, as well
as the structure, minimum content, appro-
val regime, maintenance and implementa-
tion of these planning instruments.




» Extremadura Order dated May 25, 2023,
establishing the period of high wildfire dan-
ger within the INFOEX Plan, regulating the
use of fire and the activities that may cause
a fire during this period in 2023.

» Castile - La Mancha Order 111/2023, da-
ted May 24, of the Regional Ministry of Sus-
tainable Development, approving in 2023
the Plan to prevent, control and extinguish
forest fires in Castile - La Mancha.

» Royal Decree 524/2023, dated June 20,
which authorizes the Basic Civil Protection
Standard.

» Regulation (EU) 2023/1542 of the Euro-
pean Parliament and of the Council of 12
July 2023, concerning batteries and waste
batteries, amending Directive 2008/98/EC
and Regulation (EU) 2019/1020 and repea-
ling Directive 2006/66/EC.

» Royal Decree 665/2023, dated July 18,
amending the Regulations of the Public Hy-
draulic Domain, approved by Royal Decree
849/1986 on April 11; the Regulations of
the Public Water Authority, approved by
Royal Decree 927/1988, on July 29; and
Royal Decree 9/2005, dated January 14,
establishing the list of potentially soil con-
taminating activities and the criteria and
standards to declare soils as contaminated.

» Commission Regulation (EU) 2023/2055 of
25 September 2023, amending, as regards
synthetic polymer microparticles, Annex
XVII to Regulation (EC) No 1907/2006 of
the European Parliament and of the Council
on the Registration, Evaluation, Authoriza-
tion and Restriction of Chemicals (REACH).

» Extremadura Order dated October 10,
2023, declaring the period of low wildfire
danger within the INFOEX Plan, regulating
the uses and activities which can result in
a fire risk, developing general prevention
measures and self-protection measures fo-
reseen in the PREIFEX Plan, and regulating
the cases in which the burning of crop resi-
dues is authorized.

» Extremadura Order dated December 15,
2023, amending the Order dated October
10, 2023, which declared the period of low
wildfire danger within the INFOEX Plan, re-
gulating the uses and activities which can
result in a fire risk, developing general pre-
vention measures and self-protection me-
asures foreseen in the PREIFEX Plan, and
regulating the cases in which the burning of
crop residues is authorized.
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Environmental
Audits

CNAT'’s Environmental Management System
has been certified by AENOR since 2005,
in accordance with international standard
UNE-ENISO-14001:2015. From September 25
to 28, 2023, the Environmental Management
System Certification Renewal Audit was carried
out by AENOR Confia S.A.U., whose auditors
reviewed the work performed at the Almaraz
and Trillo plants, as well as the activities carried
out at the Headquarters. The final audit result
was “compliant evaluation”.

The Environmental Management Certi-
ficate was renewed in 2023 until November

28, 2026, thus recognizing the engagement of
Management and the collective effort of the
entire Organization over the years. However,
each milestone of this nature should be seen as
a new starting point towards a better environ-
mental performance of the company.

Prior to the AENOR audit, an in-house sys-
tem audit was carried out in June as part of the
verification process required by the system.

The Spanish Regulator also performed a
number of inspections at both stations to de-
termine compliance with various environmen-
tal aspects.




Environmental
Monitoring Programs

The stations of Almaraz and Trillo have histo-
rically implemented different environmental
monitoring programs to confirm that both their
radiological and conventional activities have no
significant impact on the environment.

The content of these programs is as follows:

Studies of the Environment Around Almaraz
Nuclear Power Plant

Basically, two environmental studies are being
carried out in the area around Almaraz nuclear
power plant, including the Arrocampo and To-
rrejon dams:

» Ecological research of aquatic ecosystem.

» Thermal research of the dams.

The scope of these surveillance studies is
far-reaching because the Arrocampo dam is
considered as another plant system built exclu-
sively to provide industrial cooling and ultima-
tely final heat dissipation to Almaraz NPP. Thus,
it is necessary to have an accurate understan-
ding of Arrocampo dam features in terms of its
cooling capabilities in the short and long ter-
ms, as well as to ensure intensive control and
monitoring of its physico-chemical parameters
(especially temperature) and biological parame-
ters.

The main characteristics of the Arrocampo
dam are as follows:

» Capacity of 35.5 hmé.

» Quite an elongated shape, with a length of
over 10 km, a surface area of 7.73 km? and
predominantly shallow waters.

The dam is divided into two parts by a ther-
mal separation screen which forces cooling
water to travel approximately 25 km along the
length of the dam with the aim to cool it down
before returning to the cooling intake.

Natural water input to the Arrocampo dam
is very low, as it is fed mainly by water pumped
from the Tagus River.

Water fed into the Arrocampo dam from the
Torrejon dam has a high load of nutrients, parti-
cularly phosphorus and nitrogen.

These nutrients, together with the water
temperature effect, cause Arrocampo to have
a significant biomass of planktonic organisms
which must be controlled and monitored be-
cause their metabolic processes have an impact
on water quality.

Ecological Research of the Arrocampo

and Torrejon Dams

The monitoring of aquatic ecosystems in both
dams consists of two independent, coordinated
research studies:

» Limnological survey.
» [chthyological survey.

These surveys help to determine ichthyofauna
conditions, as well as the diversity and abun-
dance of species taking into account their
evolution over time.

The limnological study of the Arrocampo
and Torrejon dams, as well as the Essential Wa-
ters reservoirs, is included within the monito-
ring and control program for reservoirs in the
area around Almaraz Nuclear Power Plant, and
has been performed on an annual basis since
1978.




From a limnological perspective, activities
are carried out to ensure detailed monitoring
of water physico-chemical parameters (tempe-
rature, mineralization, oxygenation conditions
and nutrients), biological plankton status analy-
sis, as well as their correlations and synergies.

Limnological monitoring is very intense and
includes thorough sampling and daily survei-
llance during the summer.

With respect to the ichthyological study,
four sampling campaigns are carried out, one
for each season of the year, in order to cover
the maximum seasonal variability of the fish
ecosystem.

The results of both surveys, which are sub-
mitted to the Administration, suggest there
is a dynamic balance in the Arrocampo dam
ecosystem, which is mainly impacted by plant
operation power levels, physical-chemical cha-
racteristics and flow of the Torrejon inflow, and
weather conditions in the area.

This balance has not undergone any significant
changes in recent years.

As for the Torrejon dam, its initial section is
conditioned by zoning from deep water turbine
flow from the Valdecafias dam, whereas the
middle section is conditioned by recirculated
flow from the Arrocampo dam and the final
section by flow pumped from Tietar.

Thermal Research of the

Arrocampo and Torrejon Dams

The evolution of water temperature in the
Arrocampo and Torrejon dams, as well as of
measured values, is thoroughly monitored with
the aim to know the thermal impact of plant
operation on these bodies of water.

There are also online measurement and re-
gistration systems for temperature, pH, dissol-
ved oxygen and water flow in the Arrocampo
spillway, with the intent to confirm the adequa-
cy of Arrocampo discharge parameters.

In compliance with water usage permit con-
ditions, on a monthly basis the most relevant
information on thermal dam conditions is sent
to the Tagus River Water Authority, competent
body of the Administration, so that it can have
uninterrupted knowledge of dam status.

Studies of the Environment Around

Trillo Nuclear Power Plant

The environmental analysis of aquatic ecosys-
tems around the Trillo power plant currently
involves monitoring the Tagus River, into which
water from the plant is discharged, and the En-
trepeias reservoir, downstream from the plant.
The analysis scope includes a water quality
assessment to monitor physico-chemical pro-
perties and the content of metals and other
undesirable substances, as well as the charac-
teristics of other aquatic ecosystem elements
such as sediments, benthic algae, phyto- and
zoo-plankton and ichthyofauna.

The Tagus River water intake is supplied
with water dammed in the Ermita weir, built
to ensure makeup pumps could supply to a
constant water volume to the station. Once
water has been used for cooling purposes, it
is discharged back into the river, immediately
downstream of the weir by means of a diffuser
system allowing complete mixing with the river
flow. The plant is located in the far end of the
Upper Tagus area, known for considerable river
flowrate variations due to a lack of regulation
upstream which at times causes minor floods
when rainfall is intense and leads to solids be-
ing dragged, something which negatively im-
pacts water quality.




Other than that, Tagus water quality in the
area of the station is generally good and can be
classified as oligotrophic.

The Entrepenas reservoir, located downs-
tream of the power plant, is characterized by
its low water level over the last few years, with
significant level variations throughout the year.
The Entrepenas reservoir stores water mainly
used to irrigate and generate hydro power and,
together with the Buendia reservoir, they su-
pply water to the Tagus-Segura water transfer.

The sampling and analysis program com-
prises 4 sampling points both upstream and
downstream of the Ermita weir, including a
point in the Entrepenas reservoir, taking water
samples on a monthly basis, as well as of sedi-
ments, benthic algae, phyto- and zooplankton
and ichthyofauna on a quarterly basis.

Environmental Radiation Monitoring

The Almaraz and Trillo power plants conti-
nuously and strictly control and monitor their
own radioactive effluent releases. Neverthe-
less, with the aim to experimentally verify the
impact that their radioactive effluents might
have on the environment, the stations imple-
ment an Environmental Radiation Monitoring
Program (Spanish acronym, PVRA) which di-
rectly measures radiation levels near the sta-
tion, as well as the content of radioactive subs-
tances in a series of environmental samples
taken in a set of sampling points.

All abiotic elements and living organisms
representative of the ecosystems in all natural
areas around the plants (aerial, terrestrial and
aquatic), are fully monitored.

The accuracy of analytical results is ensured
through a quality control program carried out
by an independent lab and also byan indepen-
dent surveillance program (Spanish acronym,

PVRAIN) carried out by the Spanish Regulator
(CSN).

Furthermore, in the case of Almaraz NPP,
there is a collaboration agreement with CE-
DEX by which this official agency, which re-
ports to the Spain’s Ministry of Public Works,
independently monitors the aquatic environ-
ment around the station. The Regional Gover-
nment of Extremadura also monitors radiation
independently through the University of Extre-
madura.

The results obtained in 2023 at both sta-
tions indicate that the radiological status of
ecosystems in their vicinity did not change sig-
nificantly during the year. Natural background
values remained unchanged, thus confirming
the absence of environmental effects caused
by the release of radioactive effluents. These
results were expected considering the near-
ly negligible radiological relevance of releases
from both plants.




Meteorological Studies

The nuclear power plants of Almaraz and Tri-
llo have weather stations onsite which conti-
nuously measure and record key parameters,
including temperature, rainfall, wind direction,
wind speed, humidity and solar radiation.

ALMARAZ NPP
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Meteorological information is very important
for a number of environment-related applica-
tions. After more than thirty years monitoring
and analyzing meteorological conditions, the
power plants have managed to accurately cha-
racterize weather patterns at their sites.

20
600

Rainfall (mm)
Temperature (°C)

Both nuclear sites have the necessary re-
dundancies to ensure ongoing availability of
meteorological information.

The average temperature and total rainfall
values recorded during the last years in each
plant, as well as the frequency compass rose
for each wind direction, are presented below.

TRILLO NPP
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Wind rose. Year 2023
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Communication is a key pillar within the En-
vironmental Management System. Actions in
this area, focused on disseminating informa-
tion about our actions and raising awareness
in environmental matters, are aimed at both
employees and individuals outside the organi-
zation but somewhat linked to it: official agen-
cies, neighbors, associations, the media and
the general public: all these parties are called
stakeholders.

Local Corporations

CNAT continues to maintain fluid and dynamic
relationships with institutions having compe-
tences in the plants’ sphere of action, partici-
pating in Information Committees convened
by the Ministry for Ecological Transition and
Demographic Challenge (Spanish acronym,
MINTERD), organizing meetings with mayors
in the surrounding areas to bilaterally analyze
the relationship between the station and each
municipality and to determine possible collabo-
ration options, as well as holding institutional
meetings with local and regional agencies.

Relationship with
Stakeholders

In 2023, half-yearly face-to-face meetings
with majors of nearby municipalities and the
media, were held. These encounters are use-
ful to share detailed information on operatio-
nal results and upcoming plans and projects.
Similarly, the plants were represented at the
Almaraz and Trillo Information Committee, or-
ganized by official nuclear energy agencies and
intended to be a forum where required data is
provided when needed.

The Media

An intense relationship is also maintained with
the media based on truthfulness, transparen-
cy and our permanent willingness to satisfy
their demand for information. During 2023,
16 press releases were distributed, providing
information on the most significant events at
the stations in a wide variety of operational and
maintenance issues (refueling outages, drills,
environmental issues and other information of
general interest).

The Public

Over the years, the Information Centers at Al-
maraz and Trillo nuclear power plants have con-
solidated themselves as effective channels of
communication with society.

Thanks to a diversity of audiovisual and
exhibition resources installed at the centers,
nuclear energy, more specifically the charac-
teristics of nuclear facilities and their key en-
vironmental aspects, are now much better
known to the general public. CNAT continues
to issue both periodical and specific publica-
tions. During 2023, several publications were
made available to the general public, most of
which are accessible on CNAT’s website (www.
cnat.es).

Immediate Environment

The Almaraz and Trillo nuclear power plants re-
present an important socio-economic referen-
ce, as they are unquestionable sources of weal-
th and job creation in their areas of influence.
The stations, as part of their commitment to
their neighboring communities, support ini-
tiatives which enhance the quality of life and

foster the economic and social development of
their regions.

In 2023, multiple initiatives were carried
out, with the most significant in terms of the
environment being the following:

» Collaboration with local town halls around
Almaraz NPP to roll out a number of pro-
jects for improvement and development of
the area.

» Agreement with the Valdecafas Irrigation
Association.

» Collaboration with schools and associations
around Trillo NPP in activities related to the
environment (beekeeping observatories,
workshops, tours in natural environments).

» Agreement with the Tagus Riverside Asso-
ciation to implement programs and actions
in the areas of economic, social, cultural
and environmental development.

» Agreement with the Mantiel Town Hall to
promote their Beekeeping Observatory.
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