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Foreword

The Sappi Kirkniemi mill's strategy extending to 2025 
was completed in 2019. In line with the strategy, our aim is 
to continuously improve environmental effi  ciency throughout 
our value chain. Reducing the mill's carbon dioxide emissions 
is a key goal for us. Our vision is to be the world's best pro-
ducer of printing paper for our customers. We are committed 
to developing innovative products and service concepts to 
meet the needs of our customers with respect for the envi-
ronment. Our engaged personnel, proud of a high-level of 
safety performance, is the founding stone of our operations.

Focus on climate actions
With the new decade, sustainable development has played 
an increasingly important role at the Kirkniemi mill. In 2020, 
Sappi Europe set its sustainable development goals (SDGs) 
for 2025. The company's climate objectives are to reduce 
its greenhouse gas emissions and increase the share of 
renewable energy in its total energy consumption. In order to 
achieve these objectives, a decision has been made to invest 
EUR 16.5 million in the Kirkniemi mill for the reception, pro-
cessing and storage of biofuels. This investment will increase 
the share of biofuels in the mill's energy production, reduce 
its direct carbon dioxide emissions signifi cantly, and also 
substantially decrease the greenhouse gas emissions of the 
whole city of Lohja. The investment will be completed in early 
2023.

Paper production during the COVID-19 pan-
demic
The COVID-19 pandemic has aff ected the operation of 
the mill in many ways. The rapid decline in demand for our 
products in spring 2020 led to production stoppages, and 
repeated interruptions in production posed challenges in 
many regions. 2021 was mixed in terms of paper produc-
tion. The early part of the year was still characterised by low 
demand and production due to the pandemic. After the sum-
mer, the order book fi lled up, and production quickly reached 
full capacity. The rapid recovery of the order book and the 
consequent increase in the load on the effl  uent treatment 
plant, together with equipment breakdown, caused problems 
at the treatment plant, and solids in effl  uents became a chal-
lenge in the autumn. The situation was rectifi ed towards the 
end of the year and emissions returned to target levels.

New company-specific collective labour agree-
ment model encourages joint development
The entire personnel are required to build a culture of contin-
uous improvement, and the entire organisation needs to be 
engaged to achieve the best possible success. Sappi signed 
the fi rst company-specifi c collective labour agreements with 
the Paperworkers’ Union and Trade Union PRO. The shift to 
company-specifi c collective labour agreements took place 
after the Finnish Forest Industries Federation broke away 
from collective bargaining. Sappi's aim was to achieve collec-
tive labour agreements that can make working in Kirkniemi 
more diverse, interesting and competitive. We want our 
employees to feel valued, trusted and respected, and as a 
result to consider Kirkniemi a great workplace where it is safe 
to work. The new collective labour agreements are valid from 
2022 to 2023. 

This EMAS statement presents key information about the 
mill's environmental obligations and goals and the develop-
ment of environmental work. I hope that the statement off ers 
a comprehensive view of our mill's operations and impacts. 
Open interaction and close cooperation with our stakehold-
ers is important to us.

12 April 2022

Martti Savelainen
Mill Director



4

Paper for print products all 
around the world
The three paper machines of the 
Kirkniemi mill produce coated pub-
lishing papers. The Galerie range has 
a grammage range of 35–100  g/m2. 
In our product development we have 
always emphasised the importance 
of lighter grammages, without com-
promising print quality. Lighter print 
products require less tonnes of paper, 
enabling lower production and distri-
bution costs for customers. Lighter 
products also enable production that 
puts less burden on the environment. 
Our products have a wide range of 
applications from high-circulation 
catalogues to high-quality customer 
magazines. 

All products manufactured in 
Kirkniemi are fully recyclable. The EU 
Ecolabel was issued for our products 
in 2014. The EU Ecolabel is an impartial 
recognition of the environmental friend-
liness of products and services – not for-
getting product safety and quality.

Kirkniemi's papers are sold through 
Sappi's own sales network. In 2021, 
Kirkniemi's products were delivered to 
69 countries. The share of exports was 
98%. 

Wood is a renewable raw 
material
The most important raw material for 
paper is renewable wood and pulp com-
ponents manufactured from it: chemical 
pulp, mechanical groundwood pulp and 
refi ner mechanical pulp. Chemical soft-
wood pulp gives the paper its required 
strength, and mechanical softwood 
pulp ensures good surface smooth-
ness and premium optical properties. 

The Kirkniemi mill has systems to 
verify the origin of wood in accordance 
with international PEFC and FSC® stand-
ards. These ensure that the wood raw 
material is always procured from sus-
tainably managed forests. In addition to 
wood, raw materials used in paper man-
ufacturing include: 

• fi ller and coating pigments

• binders

• additives and

• water.

Pigments enhance paper printa-
bility and binders bind the coating to 
the surface of the paper. Additives are 
used to make the papermaking process 
more effi  cient and to improve product 
properties. Water produces the bonds 
required between wood fi bres in the 
paper structure.

Paper Profile – information about our 
products
All paper products manufactured at Sappi Europe mills have envi-
ronmental Paper Profile product declarations. Paper Profile is a 
product declaration developed by European paper manufacturers, 
consisting of information and key figures related to the environ-
mental aspects of paper products. The product declaration offers 
information about each product's consistency, production-related 
emissions and the mill's environmental system.

Sappi Kirkniemi
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Sappi Kirkniemi manufactures 
high-quality coated publishing 

papers effi  ciently and with respect 
for the environment. 

Kirkniemi is part of Sappi Europe.

Sappi Kirkniemi 2021
Capacity: 750,000 tonnes
Production: 583,000 tonnes
Turnover: EUR 344 million*
Personnel: 564
* Business year 2021

Pulp and paper production 
processes in Kirkniemi
The Kirkniemi mill comprises a pulp-
ing department and three paper pro-
duction lines. The pulp department 
produces the mechanical ground-
wood pulp and refi ner mechanical pulp 
required for paper production. Chemi-
cal pulp is mainly acquired from Finnish 
pulp suppliers.

In the production of mechanical 
pulp, wood is debarked in a debarking 
drum. Wood fi bres are separated from 
one another using mechanical strain: 
mechanical groundwood pulp is pro-
duced by grinding whole logs against a 
grinding stone and refi ner mechanical 
pulp by grinding wood chips between 
rotating grinding discs. For certain 
types of paper, the pulp is bleached 
using hydrogen peroxide or dithionite. 
The wood bark from debarking is com-
busted at the mill's power plant to pro-
duce heat and electricity for the mill. 
Chemical pulp that is delivered to the 
mill in bales is slushed in pulpers using 
water and mechanical strain. 

In the papermaking process the dif-
ferent pulp components are mixed in 
the desired proportion. The neces-
sary fi llers and additives are added to 
a mixture containing more than 99% 
water. The pulp slurry is spread evenly 
on a water-permeable mesh-like fab-

ric, i.e. the paper machine wire. On the 
wire section, water is removed from 
the paper web, assisted by suction. In 
order to remove more water, the paper 
web, which is still wet, is compressed 
between the felts and rollers in the 
press section of the paper machine. 
After these steps, the water content of 
the paper is still about 45%. The water 
removed in the wire and press sections 
is recycled internally at the mill for dif-
ferent uses.

In the drying section, water is evapo-
rated using steam-heated drying cylin-
ders to achieve the required fi nal mois-
ture. Water is removed from the paper 
web as water vapour and the contained 
heat is recovered. Finally, the water 
vapour is conducted out through the 
air chimneys on the roof of the paper 

mill. At the drying stage, strong bonds are 
generated between the paper fi bres. 

At the coating section, coating colour 
is applied to the surface of the paper. It 
is then dried using thermal radiation and 
hot air, as well as drying cylinders. The 
coating enhances the surface properties 
of the paper and print quality.

At the fi nishing stage, the paper sur-
face is smoothed and glazed using a matt 
or gloss calender. This is how coated 
paper gets the desired surface and print-
ing properties. The fi nal moisture content 
of the paper is about 5%. In slitting, the 
parent roll is cut into narrower customer 
reels of a smaller diameter. In the packag-
ing department, the reels are protected 
to endure the entire transportation chain 
from the mill to the customer’s ware-
house. 
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Efficient use of energy and 
water
The Kirkniemi mill used about 540 GWh 
of steam and 860 GWh of electricity in 
2021. The steam used at the mill and 
some of the electricity the mill requires 
is produced at the mill's own power 
plant. Steam is mainly used in drying the 
paper web. The waste heat contained in 
the water vapour generated during the 
drying process is recovered and used, 
for example, for heating process waters.

The use of electricity is divided fairly 
evenly between pulp manufacturing 
and paper manufacturing. The elec-
tric energy used in the production of 
mechanical pulp is converted into ther-
mal energy, and some of it is bound to 
the mill's process water while some of 
it is recovered as steam. Recovering 
energy at diff erent stages of the pro-
cess can improve energy effi  ciency sig-
nifi cantly.

The water required for paper manufac-
ture at the mill is taken from the lake, and 
water intake does not compete with the 
intake of potable water. Water is required 
for moving fi bres, diluting raw materials, 
transferring heat, cooling, and washing 
facilities, machinery and equipment. The 
volume of process water used is low, only 
9–10  m3 per tonne of paper produced. 
Water is circulated in the manufacturing 
process according to the counterfl ow 
principle, i.e. from the paper mill towards 
the pulp mill. 

Sustainable development and 
environmental responsibility 

are not in confl ict with effi  cient 
production. Eco-labels issued by a 

third party show that we acknowledge 
environmental aspects in our 

operations.

The mill's process waters are treated 
both internally at the mill and at the 
mill's own effl  uent treatment plant. 
Purifi cation at the mill uses disc fi lters 
and ultra-fi lter equipment for purifying 
paper machine white waters and recov-
ering fi bres. For the treatment of effl  u-
ent discharged back into the lake, the 
mill's own effl  uent treatment plant has 
a three-stage treatment process that 
consists of mechanical, biological and 
chemical treatment steps. 

Cooling and sealing waters pass 
in separate systems, and they are 
returned to watercourses uncontami-
nated. Sanitary water is purifi ed at the 
municipal purifi cation plant.

Preparation for and response 
to emergencies 
The mill's safety guide and pre-work 
risk assessment booklet provide guid-
ance for both our own personnel and 
our partners on how to act in emergen-
cies. General emergency instructions 
are displayed on the walls of control 
rooms and offi  ces. Many areas, such 
as chemical unload areas, also have 
area-specifi c accident and emergency 
instructions. 
Detailed operational instructions on, for 
example, calling for help and respond-
ing to various emergencies can be 
found in the internal rescue plan.

Permanent personnel of the mill fi re 
brigade and extinguishing teams oper-

ate in emergencies in accordance with 
the training and instructions they have 
received. Each shift includes members 
of extinguishing teams who, in addition 
to their own duties, work as fi refi ghters. 
The fi re brigade conducts regular inter-
nal fi re inspection rounds in the depart-
ments. In addition, guidelines have 
been drawn up for dealing with special 
situations.

In a cooperation exercise arranged 
every three years, the mill's fi re brigade 
and the Department of Rescue Ser-
vices practice operating in the event 
of a major accident. Once a year, an 
exit drill is conducted in the selected 
department and a dangerous sub-
stances accident drill is organized.

Regular training and exercises for 
fi refi ghters, including fi rst aid train-
ing for fi re brigades, are organised in 
accordance with an annual plan. 

Hot work card, early fi re suppression, 
and fi rst aid training are provided to per-
sonnel on a regular basis. At least 5% of 
the personnel have Finnish Red Cross 
fi rst aid level 1 training.

Occupational healthcare services 
determine the equipment level of fi rst 
aid stations and acquire fi rst aid sup-
plies. The mill has a total of six defi brilla-
tors, one at the occupational health sta-
tion and the rest in diff erent locations at 
the mill. 
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Towards a carbon-free Kirkniemi

When completed, the 
biofuel silo currently under 

construction will reach a height 
of 30 metres.
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Focus on climate actions
Sappi Europe has set its sustainable 
development goals (SDGs) extending 
to 2025. With regard to climate actions, 
the company has set a target of reduc-
ing greenhouse gas emissions by 25% 
compared to 2019.

Sappi Europe has defi ned a total 
of eight projects to reduce direct and 
indirect carbon dioxide emissions. The 
Board of Directors granted a EUR 16.5 
million investment in the Kirkniemi 
bio-project in summer 2021. New 
equipment for the reception, storage 
and handling equipment of biofuels, i.e. 
bark and forest chips, will be built at the 
mill's power plant. Biofuels are suitable 
for the multi-fuel boiler built in 2015.

The construction of the plant began 
in November 2021 and the installa-
tion of the main equipment will be car-
ried out in 2022. Commissioning of the 
equipment is planned for the beginning 
of 2023, after which coal will be gradu-
ally replaced with biofuels.

Significant reduction in 
carbon dioxide emissions
Replacing fossil fuels with renewable 
energy at the Kirkniemi mill is part of 
the solution to combat climate change. 
Investments are required to change the 
trend of emissions. The Kirkniemi pro-
ject plays a signifi cant role in helping 
Sappi Europe achieve its decarbonisa-
tion objectives, as Kirkniemi is one of 
the company's last mills using coal as 
fuel. 

With this investment, the direct car-
bon dioxide emissions of the Kirkniemi 
mill will be reduced by up to 90%, i.e. by 
about 230,000 tonnes of carbon diox-
ide per year. As a renewable energy 
source, biofuels release only the same 
amount of carbon dioxide that they have 
absorbed during their growth phase.

After the completion of the bio-pro-
ject, the fuels used at the power plant 
will primarily be domestically sourced 
biofuels. Roughly half of the biofuel 
will be chips and the rest will be bark 

from domestic operators and the mill's own 
debarking plant. Sludges from the mill's 
own effl  uent treatment plant account for a 
few per cent.

The rest of the fuels are mainly natural 
gas used in paper machines for drying and 
heating paper during the winter season. 
In addition to these, the mill is authorised 
to use asphaltene, a by-product of the oil 
industry, as is currently the case.

Towards renewable energy
The mill's main means of mitigating cli-
mate change are replacing fossil fuels with 
renewable ones and continuously improv-
ing energy effi  ciency. Effi  cient use of energy 
saves natural resources and reduces costs 
and emissions – which makes sense from 
an environmental and economic point of 
view. Energy effi  ciency management is part 
of all development projects and equipment 
purchases in Kirkniemi, and improving it is 
part of the daily work at the mill.
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Sappi supports UN's Sustainable 
Development Goals
The UN 2030 Agenda for Sustaina-
ble Development aims at eradicating 
extreme poverty and promoting sus-
tainable development in which the peo-
ple, planet and prosperity are taken into 
account in equal measure. The guiding 
principle of the programme is that no 
one will be left behind in the develop-
ment process. 

Sustainable development is achieved 
together. For companies, Agenda 2030 
creates an international framework for 
sustainable development and at the 
same time identifi es global challenges 
the solving of which can be turned into 
business. 

Sappi Europe has set its own sus-
tainability goals and indicators for them 

Responsible consumption 
and production

Climate action and aff ordable and 
clean energy 

tainability goals and indicators for them 

Journey to 
a thriving world 
with the SDGs

extending to 2025. The reference level 
is 2019. Of the 17 SDGs, Sappi focuses 
on seven priority goals that aim at 
reducing the environmental impact of 
its operations and fi nding the best ways 
to support the well-being of people, the 
environment and local communities.

• Launch products with defi ned sustainability 
benefi ts 15 products

• Reduce specifi c landfi lled solid waste 5%

• Increase share of renewable and 
clean energy 11% pts

• Decrease specifi c total energy 5%
• Decrease specifi c greenhouse gas emissions 25%
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Life on land

• Share of certifi ed fi bre >78%

Decent work and economic growth 

Clean water and sanitation, Partnerships 
for the goals

Life on land

Clean water and sanitation, Partnerships 
for the goals

Journey to 
a thriving world 
with the SDGs

• Zero accidents
• Participation in Employee Engagement Survey >85%
• Percentage of staff  engaged with our business > 83%
• Increase proportion of women in management roles 3.3% 

pts
• Share of procurement spend with declared compliance 

with Supplier Code of Conduct 80%
• Return on net operating assets 2 percentage points over 

WACC

• These are also priority goals, but without specifi c 
indicators and targets for Sappi Europe
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Sustainable development calls for 
responsible action in the manage-
ment of environmental issues and in 
the use of natural resources, as well 
as social responsibilities balanced with 
healthy fi nancial performance. Sappi 
Kirkniemi's environmental policy and 
goal-based environmental programme 
address the guidelines set for day-to-
day activities in the sustainable devel-
opment goals and environmental policy 
of the Sappi Group.

We are improving our 
environmental efficiency 
following the principle of 
continuous improvement
Our goal is to reduce the adverse envi-
ronmental impacts of our operations 
throughout the product value chain and 
end-to-end lifecycle. We use a certifi ed 
chain of custody management sys-
tems to ensure that renewable wood, 
our main raw material, comes from sus-
tainably managed forests. By using raw 
materials, water and energy as eff ec-
tively as possible, we can improve our 
resource effi  ciency. 

We aim to use any waste generated 
in the production process as raw mate-
rial or energy as fully as possible. We 
develop our products, processes and 
working methods in accordance with 
the principle of continuous improve-
ment by using BATs.

Environmental policy

Sustainable development and 
respect for the environment 

are key principles in our 
everyday operating methods. 
Our operations are guided by 

the principle of continuous 
improvement.

We care for our environmental 
responsibilities together
We are a responsible place to work, 
where the occupational safety and 
health of our personnel, partners and 
the environment take priority. Our goal 
is to ensure that we are ready and able 
to care for our environmental respon-
sibilities. All members of our working 
community are aware of their opportu-
nities and responsibilities to aff ect the 
mill’s environmental effi  ciency. We also 
require our partners and suppliers to 
bear their responsibilities for the envi-
ronment.

We report our environmental 
work and work openly with to 
stakeholders 
We are engaged in constructive and 
open cooperation with our stakehold-
ers. We handle environmental ques-
tions openly with our customers, the 
authorities, other stakeholders and the 
public, and we publish environmental 
information about our products and 
production. 

We fulfil our obligations set 
out in environmental laws and 
permits, and are committed to 
sustainable development
We monitor the development of the 
legislative situation and comply with 
our obligations set out in environmen-
tal laws and permits. We are commit-
ted to continuously, systematically and 
consistently improving the level of envi-
ronmental protection, supported by the 
ISO 14001 and EMAS environmental 
management systems. 
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Integrated management 
system supports continuous 
improvement
The Kirkniemi mill ensures the fulfi l-
ment of sustainable development and 
lower environmental loads and higher 
energy effi  ciency based on continu-
ous improvement by using a systematic 
and consistent integrated management 
system. The Kirkniemi mill's integrated 
management system consists of cer-
tifi ed quality management (ISO 9001), 
environmental management (ISO 
14001 and EMAS), energy effi  ciency 

Environmental management and 
organisation

1. Planning
The most important environmental 
aspects are identifi ed and selected, 
objectives are set for them, and new 
indicators are selected for monitor-
ing performance.

2. Implementation
Operating methods for reaching the 
objectives set are agreed. These are 
documented in working and operat-
ing instructions. The responsibilities 
of the organisation and diff erent indi-
viduals are defi ned in order to meet 
the objectives.

3. Audit
Information produced by environ-
mental indicators and the fulfi lment 
of the target values are analysed. 
The audit serves to identify the areas 
or functions that need to be devel-
oped. In addition, targeted internal 
audits are also performed.

4. Development
The development measures required 
(projects, investments, training) 
are launched, and instructions and 
operating methods are revised as 
required. Then, a new round of devel-
opment is started by reviewing envi-
ronmental aspects and objectives.

The environmental policy is fulfilled by means of systematic work

(ISO 50001), occupational safety and 
health (ISO 45001) and Chain of Cus-
tody management (PEFC and  FSC®) sys-
tems. 

The integrated management sys-
tem defi nes responsibilities and pro-
cedures related to operations and sys-
tems, and it includes descriptions of 
the mill's main and support processes, 
permanent guidelines and plans guid-
ing day-to-day activities, as well as 
organisational and job descriptions. Its 
integral parts also include risk manage-
ment procedures and compliance with 

Management of environmental risks is 
an important part of environmental protection
The management of environmental risks associated with industrial produc-
tion largely comprise the management of emissions where the management 
of unplanned emissions is particularly emphasised. Risk management and 
actions during incidents comprise parts of the mill's certified management 
systems. Various accidental situations have been prepared for, for example, 
by using structural and technical solutions, protective fences, automated 
alarm systems, maintenance activities, monitoring practices, and operating 
instructions. The personnel have been trained to observe any environmental 
risks and to act properly in irregular situations. Partners operating in the mill 
area are also trained to follow the mill's operating methods and to act prop-
erly in irregular situations. 

laws and regulations. The functionality 
of the integrated management system 
is assessed regularly in management 
reviews and internal and external audits 
conducted in accordance with standard 
requirements. 

Environmental work is 
carried out throughout the 
organisation
The mill needs to ensure that it com-
plies with any obligations imposed on 
it from the outside and that it fulfi ls its 
internally set goals. According to the 
environmental policy of the Kirkniemi 
mill, every employee is responsible for 
the level of environmental protection 
and the fulfi lment of goals set on the 
basis of their tasks.

The mill’s environmental manager 
or responsible persons appointed by 
the management act as specialists in 
charge of the coordination, develop-
ment and reporting of environmental 
matters. The mill director is responsi-
ble for environmental matters at the mill 
level. The mill addresses any indirect 
environmental impacts resulting from 
the procurement and transportation 
of raw materials and collaborates with 
similar functions within the group.

objectives are set for them, and new 
indicators are selected for monitor- ing instructions. The responsibilities 

of the organisation and diff erent indi-
viduals are defi ned in order to meet 
the objectives.

3. Audit
Information produced by environ-
mental indicators and the fulfi lment 

The development measures required 
(projects, investments, training) 
are launched, and instructions and 

The environmental policy is fulfilled by means of systematic work
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Environmental aspects refer to issues 
related to the operation and prod-
ucts of the mill that have an impact on 
the environment. The impacts can be 
either direct or indirect. Direct impacts 
include emissions to water and air from 
production, and indirect impacts are 

We aim to reduce our impact on  
the environment

Environmental aspect Main environmental impact Measures to reduce the impact

Emissions to water-
courses

Local impact south of Lake 
Lohjanjärvi, eutrophication 
(phosphorus, nitrogen), oxygen 
demand (COD, BOD), solids load

Compliance with the environmental permit's emission limits, 
improvement of the efficiency of water use and water treatment, 
oxidisation of the basins in the southern parts of Lake Lohjanjärvi

Management of 
incidental releases

Risk of direct environmental im-
pact, emissions to watercourses, 
air and soil, odour and noise

Assessment procedures for environmental risks and an effi-
cient execution of corrective actions when risks are observed, 
preparation for incidents (technical solutions, monitoring, main-
tenance, training, instructions), good control measures (the mill's 
fire brigade, internal rescue plan, effective and guided informa-
tion flow)

Emissions into the air Soil acidification (NOx, SO2), air 
pollution (particles), climate 
change (CO2)

Compliance with the environmental permit's emission limits, im-
proved energy efficiency, increasing the use of renewable fuels, 
emissions trading

Energy efficiency Emissions to air, climate change Improvement objectives and implementation plan extending to 
2025 in accordance with energy efficiency agreement, imple-
mentation and monitoring of energy efficiency measures (ISO 
50001)

Noise Adverse impact on the immediate 
surroundings

Compliance with the environmental permit's limits, ensuring that 
the mill's ambient noise level does not increase in connection 
with investments, carrying out ambient noise measurements

Odour Adverse impact on the immediate 
surroundings

Optimisation of production and effluent treatment plant opera-
tions, planning and communicating of actions that cause odour 

Efficiency of  
manufacturing  
processes  
– material  
efficiency

Direct and indirect environmental 
impact: impact of raw material 
procurement, load on the effluent 
treatment plant, impact of waste 
management

Continuous improvement: effective use of raw materials, chemi-
cals and water, minimised wastage,
reduced landfill waste and maximised utilisation of waste and 
by-products

Transportation Indirect environmental impact 
(emissions to air, noise, energy 
consumption)

Transport planning, transportation in two directions, use of local 
companies if possible to minimise transportation needs in the 
area

Use of wood raw mate-
rial

Local environmental impact (bio-
diversity, land use)

Use of wood raw material harvested from sustainably managed 
forests, use of certified chain of custody (PEFC and FSC®) sys-
tems 

Chemicals Incidental emissions, indirect en-
vironmental impacts of suppliers

Taking appropriate precautions, selecting environmentally sus-
tainable products (choice of chemicals and suppliers)

Waste Use of landfills and waste treat-
ment facilities

Increased recycling and reuse, improved sorting, internal waste 
management audits

mainly caused by the transport of raw 
materials, chemicals and fuels.

Our goal is to reduce the environ-
mental impact of our operations and 
products by following sustainable prac-
tices, using best available techniques 
(BAT) and following the principles of 

continuous improvement.
Below is a description of our most 

significant environmental aspects and 
their environmental impacts, as well as 
measures to reduce those impacts.
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Load and impacts on watercourses 
are monitored closely
The Sappi Kirkniemi paper mill and 
power plant have valid environmental 
permits that defi ne threshold values for 
effl  uent load, emissions to air, and noise.

New permit limit for solids
The obligations for effl  uent load set out 
in the environmental permit concern 
the amount of nutrients, i.e. nitrogen 
and phosphorus, and chemical oxygen 
demand (CODCr) in the purifi ed effl  uent 
discharged into the lake. At the begin-
ning of 2021, a new obligation was 
added to the environmental permit: sol-
ids load, with the permit specifi cation 
set as annual average.

Over the last three years, the mill has 
mainly been able to comply with environ-
mental permit regulations well. There have 
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Best available techniques (BAT)
The European IPPC Bureau defines industry-specific reference doc-
uments. BAT reference documents for the pulp and paper industry 
include information about suitable BATs and a range of guideline 
values, for example, for effluent discharges. 

been isolated cases in 2019 and 2021 
where the mill has exceeded phospho-
rus emissions on a monthly level, while 
nitrogen emissions were exceeded once 
in 2021. The annual limit for both phos-
phorus and solids was exceeded in 2021. 
These overruns were due to a short-
age of sludge removal capacity following 
from equipment breakdown at the treat-
ment plant and the treatment plant being 
under heavy load resulting from the con-
current good paper production situation. It 
took a long time to repair the equipment, 
because it had to be sent to the supplier's 
factory and the spare part for it had to be 
commissioned separately. The equipment 
was put into working order in November, 
after which the situation quickly returned 
to normal, and in December the emissions 
were in compliance with the permit lim-

its. The reasons for these excesses were 
identifi ed and discussed with the supervi-
sory environmental authority.

The solids load currently exceeds the 
upper limit set in the BAT reference doc-
uments. Test runs have been carried out 
to reduce the solids load, and the perfor-
mance of the chemical coagulants used 
in the chemical treatment step has been 
optimised. Training/discussion sessions 
have been organised for the personnel 
to improve the management of effl  uent 
fl ows, and the monitoring of fl ows and 
emissions has been made easier by pro-
viding a tool designed for this purpose. 
In addition, we will improve the reliability 
of the bio-sludge centrifuges. 

With the exception of solids, the mill's
effl  uent load and effl  uent fl ow specifi c are 
in compliance with the BAT levels.

The quality of the mill’s effl  uent 
is monitored on a daily basis. 
The state of the surrounding 

watercourses is monitored 
annually through joint 

measures.
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to reduce the amount of COD gener-
ated per tonne of pulp produced. In 
addition, when the performance of the 
treatment plant in removing organic 
matter has been at a good level, it has 
been possible to reduce the COD load 

to the watercourse during these years. 
In 2020–2021, the average COD reduc-
tion achieved by the treatment plant 
was very good, 88.6%.

The work to reduce COD load 
has paid off
During the pulp and paper production 
processes organic compounds, mainly 
from wood raw material, are dissolved in 
water. The amount of organic matter in 
effl  uents is measured by analysing the 
chemical oxygen demand (CODCr) of the 
effl  uents. 

Research and measures have been 
carried out in recent years to reduce 
the COD load. As a result of exceed-
ing the annual average threshold set in 
the environmental permit regulation in 
2015, the mill's internal COD sources 
were mapped more accurately than 
before. In 2016–2018, the mill partici-
pated in a cooperation project coordi-
nated by VTT that focused on determin-
ing the share of recalcitrant COD in the 
mill's effl  uents and ways to decrease 
its amount in treated effl  uents. In 2019, 
the mill invested in storage and dosing 
equipment for magnesium hydroxide, 
which allowed the introduction of mag-
nesium hydroxide as a bleaching chem-
ical for mechanical pulp. Magnesium 
hydroxide partially replaces sodium 
hydroxide  as a bleaching chemical. The 
change reduces the amount of organic 
matter dissolved from wood during the 
bleaching phase and decreases the 
COD load to the treatment plant. 

Most of the mill's COD load comes 
from the production of mechanical 
pulp. As the proportion of mechanical 
pulp in base paper has been increased 
signifi cantly during 2015–2021, it has 
been particularly important to be able 

COD load to the treatment plant and lake in 2015–2021. The 
figure shows 2020 was an exceptional year in terms of  load on 
watercourses.

COD load to the treatment plant, kg/t of pulp produced
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Emissions to watercourses vs. permit limits in 2021

Emission pa-
rameter

Unit
Permit limit, 
monthly average

Permit limit, an-
nual average

Realised annual 
average 2021

Note

CODCr kg/d 7,000 5,400 3,527 No excess

Total phospho-
rus

kg/d 9 7 7.35 The monthly limit was exceeded 
twice and the annual limit was 
exceeded once

Total nitrogen kg/d 130 100 61 The monthly limit was 
exceeded once

Solids kg/t 0.8 1.09 The annual limit was 
exceeded

The 2021 annual reports have been sent to the authorities in the Environmental Administration's database in accordance with the 
permit conditions.



15

EMAS – Eco Management and Auditing Scheme 2021

Water is circulated in mill 
processes to minimise the 

effl  uent volume. Effl  uent fl ow 
specifi c was 9.7 m3/t of paper

 in 2021.

The state of watercourses is 
monitored annually
The purifi ed effl  uent from the Kirkniemi 
mill is conducted to Osuniemenlahti 
located in the southern part of Lake 
Lohjanjärvi. The discharge of effl  u-
ent causes local environmental impact 
which is more clearly detectable in the 
immediate vicinity of the discharge 
area. The mill participates in the annual 
monitoring of water quality in the area 
through the joint monitoring of the state 
of Lake Lohjanjärvi.

Lake Lohjanjärvi is the largest lake 
in Uusimaa. It has a highly fragmented 
morphology and there are diff erences 
in water quality between diff erent 
areas. The majority of Lake Lohjanjärvi 
is primarily classifi ed as belonging to 
the surface water type of nutrient-rich 
lakes. From Lake Lohjanjärvi, water is 
discharged into the sea via Mustionjoki 
and through Pohjanpitäjänlahti.

The state of the watercourses dete-
riorates most extensively due to the 
load of euthrophying nutrients, phos-
phorus and nitrogen. A signifi cant por-
tion of nutrient loads in the southern 
part of Lake Lohjanjärvi comes with 
the fl ow from upper watercourses. As 
it stands, the water quality in Mustion-
joki is better than in Nummenjoki and 
Väänteenjoki, two rivers that cause 
loads in Lake Lohjanjärvi. According to 
the most recent balance calculations, 
the Kirkniemi mill has accounted for 
approximately 10% of total phospho-
rus loads in the southern part of Lake 
Lohjanjärvi and approximately 4% of 
nitrogen loads. More information on the 
results of the joint monitoring of Lake 

Lohjanjärvi can be found at www.luvy.fi  
(in Finnish and Swedish). 

Both the purifi ed effl  uents and the 
mill's cooling waters cause a slight 
increase in water temperature near the 
discharge points. The increase in tem-
perature weakens the ice situation in 
the discharge areas.

Oxygenation pumping 
remediates the state of basins
The Kirkniemi mill has been oxygenat-
ing the deep water in the southern part 
of Lake Lohjanjärvi since 1986. The 
purpose of oxygenation is to maintain 
the oxygen content of the lake's ben-
thic water at a suffi  ciently high level 
to prevent the basins from becoming 
devoid of oxygen. The lack of oxygen 
at the bottom can result in the release 
of nutrients from the bottom sediment 
to the water (i.e. internal load). The sur-
vival of several benthic animals is also 
dependent on the continued presence 
of oxygen. The lake contains four oxy-
genation pumps.

Natura assessment carried out 
to evaluate the impact of the 
mill on freshwater pearl 
mussel populations
The impact of the mill's discharges of 
solids on the living conditions of fresh-
water pearl mussels in Mustionjoki was 
investigated in a Natura assessment 
conducted by an external consultant 
and completed in early 2021. The Nat-
ura assessment was commissioned 
following a decision by the Supreme 
Administrative Court in connection with 
the paper mill's environmental permit. 

The environmental permit is still being 
processed.

The Natura assessment concludes 
that based on the measurements, 
a clear link cannot be established 
between the load variation of the sol-
ids from the Sappi Kirkniemi mill and 
the measured solids concentrations in 
the Mustionjoki river. Diff erences in the 
impact of diff erent scenarios of solids 
loads from the mill on Mustionjoki are 
small. Based on the assessment, the 
emissions from the Kirkniemi paper 
mill may have an impact on the solids 
content in the Mustionjoki Natura area. 
However, there are considerable uncer-
tainties in both the analysis based on 
the model calculations and the analy-
sis based on measurements. The main 
source of solids in Mustionjoki are dif-
fuse loads, and it is unclear how clearly 
the mill's load would show downstream. 
As a result, the eff ects on the living con-
ditions and reproduction of the mussels 
cannot be reliably assessed. 
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To minimise the air emissions caused 
by energy production, we take care of 
the good result and effi  ciency of com-
bustion processes at the power plant, 
use eff ective emission reduction tech-
niques in accordance with the BREF 
for energy production and care for 
the operating condition of purifi cation 
equipment.

Minimised emissions to air
The mill's main cause of air emissions 
is energy production at the mill's power 
plant. In the paper and pulp manufac-
turing processes the share of direct 
emissions to air is minimal. The paper 
mill produces small volumes of carbon 
dioxides and nitrogen oxides through 
the combustion of natural gas used in 
drying coated paper.

The main source of emissions to air 
is energy production

Emissions to air from the Kirkniemi paper mill and power plant in 2021 

Parameter Unit Paper mill Power plant Total

Particles (PM) t/a 0 1.6 1.6

Nitrogen oxide (NOx) t/a 8.4 191.1 199.4

Sulphur dioxide (SO2) t/a 0 131.8 131.8

Carbon dioxide, fossil (CO2) t/a 16,555 229,334 245,889

Sulphur dioxide and nitrogen oxide emissions to air, t/a
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Emissions from energy production 
are released through the power plant's 
high chimneys, which dilutes them 
eff ectively. The mill's energy production 
has therefore a relatively limited impact 
on local air quality. In 2019 and 2021, 
the mill's air emissions were within the 
limits set in the environmental permits. 
In 2020, the hourly and daily average of 
nitrogen and sulphur dioxide emissions 
were exceeded on a few occasions dur-
ing boiler K5 start-ups and fuel supply 
disruptions. All in all, in 2020, the power 
plant's air emissions decreased due to 
the lower operating level caused by the 
COVID-19 situation.

Sulphur dioxide emissions increased 
in 2015 as natural gas was replaced by 
solid fuels. Since then, sulphur emis-
sions have remained at fairly stable 

level. Nitrogen oxide emissions have 
decreased steadily over the years. 20% 
of the energy used was produced with 
biomass-based fuels, such as bark from 
the mill area and sludge from the effl  u-
ent treatment plant.

The power plant's carbon dioxide 
emissions contribute to global atmos-
pheric warming. This will change signif-
icantly in 2023, when the power plant 
switches to using renewable fuels as its 
main fuel.

The Kirkniemi mill and power plant 
are within the scope of the EU emis-
sions trading, and have all of the per-
mits required. Emission declarations 
have been verifi ed, and CO2 emissions 
pursuant to the Emissions Trading Act 
have been transferred. The mill par-
ticipates in the joint monitoring of air 
quality in the area with other parties.

Emissions to air 
were below all 

permit limits in 
2021.
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Measurements provide data 
on noise levels
The Kirkniemi mill causes noise of a var-
ying level and quality in its environment. 
Limits for ambient noise have been set 
out in the environmental permits of the 
paper mill and power plant. 

Most of the noise can be character-
ised as a steady low-frequency hum-
ming sound. In addition, there is vari-
ous disturbing noise caused by wood 
processing, conveyors, vehicles and 

Noise zones caused by the Kirkniemi mill.
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The effluent treatment plant 
may cause odour nuisance
Volatile organic compounds (VOCs) 
that give wood its characteristic scent 
evaporate from wood. These com-
pounds are released in small quanti-
ties from the wood raw material stor-
age fi elds, pulp production and effl  uent 
treatment plant. The area of infl uence is 
mainly limited to the mill area. The man-
ufacture of pulp and paper does not 
discharge any odorous sulphur com-
pounds (TRS) into the air. 

In oxygen-free conditions at the 
treatment plant, effl  uent generates 
odorous sulphur compounds, the con-
tent of which may occasionally exceed 
the odour threshold. The raw materials 
used in paper manufacturing may have 
an impact on the odour generation in 
effl  uent.

The aim is to reduce the generation 
of odours by optimising production and 
effl  uent treatment plant processes, 
reducing the use of chemicals which 
may cause odour nuisances, and plan-
ning any odour-generating activities 
thoroughly and distributing information 
about them in advance.

alarms. All new processes and equip-
ment are acquired so that the mill's 
ambient noise level does not increase. 

The level and sources of noise are 
monitored regularly through ambient 
noise measurements and, if required, 
through noise modelling. The next 
noise measurement will be carried out 
in 2022.
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Our goal is to use natural resources and 
energy effi  ciently and sparingly to min-
imise the environmental load we cause. 
Our production processes have been 
developed so that we can manufac-
ture more end products with fewer raw 
materials. We ensure appropriate recy-
cling of the waste generated at the mill.

Economical use of raw 
materials also reduces costs
Through raw material effi  ciency, we 
aim to minimise solid material loss at 
the effl  uent treatment plant. Over the 
last three years, material losses have 
remained relatively high compared to 
the 1.4% target level. The COVID-19 
pandemic was refl ected in an increase 
in material losses in 2020, as interrup-
tions in production cause more waste 
than is generated during steady run. In 
2021, however, this key fi gure devel-
oped positively and was at 1.75%. Work 
to reduce material losses has been car-
ried out and will continue in a project 
that implements ideas collected earlier. 
In addition, we are constantly looking 
for better ways to carry out machine 
line shutdowns.

Water use at the mill has been at a 
very good level for a number of years. 
We recycle water several times in the 
mill's processes from the paper mill 
towards the pulp mill. Effl  uent fl ow spe-
cifi c has typically been around the lower 
end of the BAT range. In 2021, the fi g-
ure was 9.7 m3/t. Although water use is 
at a good level, we are still working to 
decrease it.

Efficient use of resources reduces 
environmental impact

Waste fraction Utilisation

Wood bark from the debarking plant Fuel at the mill’s power plant

Fibre sludge from the effl  uent treatment 
plant 

Fuel at the mill’s power plant
Land construction material in surface structures at landfi ll sites
Manufacture of soil conditioners
Soil conditioner

Biosludge from the effl  uent treatment 
plant

Fuel at the mill’s power plant after thermal drying
Manufacture of soil conditioners

Ash from the power plant Land construction material

Applications where large waste fractions can be utilised
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Aiming at continuous improve-
ment of energy efficiency 
The Kirkniemi mill participates in the 
national energy effi  ciency agreement. 
The savings target set for the agree-
ment period 2017–2025 is a 7.5% 
reduction in total energy consumption. 
The total accumulation of savings is at 
the target level, although larger pro-
jects were carried out at the beginning 

of the agreement period and smaller 
projects in 2019–2021. The most sig-
nifi cant energy-saving projects over 
the last three years have focused on 
the use of less energy-consuming 
grinding techniques in the manufac-
ture of mechanical pulp. In 2022, we 
will focus our energy saving eff orts on 
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Waste processing in 2021

Vaarallisten jätteiden käsittely ilman hyödyntämistoimia
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the pre-planning and implementation 
of energy effi  ciency investments and 
continuous improvement projects. Pro-
gress on energy effi  ciency projects will 
be monitored and new effi  ciency poten-
tial will be identifi ed in regular energy 
effi  ciency meetings.

We have an energy effi  ciency mind-
set that is part of our everyday oper-
ations. We improve energy effi  ciency 
through energy effi  ciency investments, 
energy effi  cient practices, continuous 
monitoring of consumption and sys-
tematic energy analyses. The depart-
ments have people responsible for 
energy effi  ciency, and energy aspects 
are taken into account in the way pro-
cesses are run as well as in the plan-
ning of new development projects and 
equipment purchases. The mill has the 
ISO 50001 certifi cate as an indication 
of a systematic improvement of energy 
effi  ciency.

Energy consumption is monitored 
through specifi c energy consumption, 
meaning the energy required in the 
manufacture of each paper tonne pro-
duced (MWh/t). In 2021, the manufac-
ture of each paper tonne required an 
average of 1.48 MWh/t of electricity and 
0.93  MWh/t of steam at the Kirkniemi 
mill.

Nearly 100% of all waste 
is utilised
The mill generated 56,000 tons of waste 
in 2021. The amount has decreased in 
the last two years and nearly 100% of 
all waste is utilised. Approximately 95% 
of the waste is made up of large waste 
fractions: power plant ash, effl  uent 
treatment sludge, and wood bark, which 
are utilised in full. 

In 2020 in connection with railway 
repair work, approximately 440  tonnes 
of railway ballast and sleepers were sent 
outside the mill for disposal as abnor-
mal waste batches, which increased the 
amount of hazardous waste. In 2021, the 
amount of landfi ll waste increased due 
to a batch of approximately 880 tonnes 
of non-utilisable soil from the earthwork 
of the power plant's bio-construction 
site. The amount of disposable waste 
generated during normal operation has 
been very low in the last two years.

The paper mill has an eff ective sort-
ing system in which paper, cardboard, 
metal, wood, energy fractions, biowaste, 

landfi ll waste and hazardous waste are 
collected separately. Experimental sep-
arate collection of plastic was started at 
a few sites in December 2021. We aim 
to expand these activities as we gain 
more experience. The functionality of 
sorting is ensured by persons respon-
sible for waste in each department. The 
functionality of the sorting system is 
also reviewed by means of regular inter-
nal waste management audits.

The utilisation of waste includes uti-
lisation of both energy and materials. 
Waste is delivered to operators with 
environmental permits for proper uti-
lisation or disposal. The Finnish Food 
Safety Authority Evira has approved 
that fi bre sludge from the effl  uent treat-
ment plant be used as a soil conditioner.

Improved energy 
effi  ciency reduces the 
need for energy and, 

therefore, the emissions 
from energy production.

Processing hazardous waste 
without any utilisation

Landfi ll disposal

Material utilisation

Energy utilisation

0.13

1.57

52.5

45.8
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Target Indicator Unit Target Status

Chain of Custody management Share of certified wood fibre % > 85 87.7

Improvement of raw material efficiency and water 
management

Solid matter loss at the effluent treat-
ment plant 
Effluent flow  

kg/t
m3/t

< 14
< 9.4

17.5 
9.7

Improved energy efficiency:
Savings objectives for 2017–2025 in accordance 
with the target programme

Energy savings: electricity, heat, fuel
GWh 12.8 10.7 

Efficient waste sorting and utilisation Utilisation rate
Mixed waste after sorting  

%
t/a

> 99
< 60

98.3
47

Effluent impact management Effluent emissions in accordance with 
BAT, excl. solids in effluent 
Solids in effluent 

Y/N

kg/t

Yes

< 0.8

Yes

1.09

Good management of environmental risks: 
Identification of risks, analysis of non-conformity, 
and preventive measures 
No severe incidental releases  

Number of unexplained non-conform-
ities causing disturbance at the power 
plant 
Number of incidental releases 

pcs
pcs

0
0

0
0

Compliance with environmental permit limits: 
Levels below the annual and monthly averages 
of emissions into watercourses set out in permit 
limits

CODCr  

Phosphorus 

Nitrogen 

kg/d

kg/d

kg/d

< 5,400

< 7

< 100

3,527

7.35*

61**

Air emissions from the power plant in compliance 
with the permit limits Emissions < permit limits Y/N Yes Yes

* The monthly permit limit was exceeded twice equipment breakdown at the treatment plant and the treatment plant being under 
heavy load resulting from the concurrent good paper production situation. The equipment was put into working order in Novem-
ber, after which the emission returned to the level allowed in the permit conditions.
** The monthly permit limit was exceeded once due to the same reason that the phosphorus limit was exceeded.

Fulfilment of environmental goals  
in 2021

Environmental goals 
are based on the mill's 
environmental policy 

and environmental 
aspects. The goals 

can be measured, and 
their achievement is 
monitored regularly.

20
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In line with our strategy, our aim is to 
continuously improve environmental 
efficiency throughout our value chain. 
Reducing carbon dioxide emissions is 
a key goal for us. Our goal is to use raw 
materials, water and energy as effec-
tively as possible. With raw materials, we 
aim to minimise solid matter loss to the 
effluent treatment plant. With regard to 
use of water, we will explore the possi-
bilities to reduce the use of fresh water 
in the production of paper and save 
energy in accordance with the target 
programme. We ensure that renewa-

Objectives for 2022–2024

Target Indicator           Unit Target value Measure

Chain of Custody manage-
ment

Share of certified woodfibre % > 85 Monthly verification of  
raw material sources

Improvement of raw material 
efficiency

Solid material loss  
from the mill  
to the treatment plant

kg/t < 14 Reduction of material loss accord-
ing to the project plan

Improvement of the efficiency 
of water use

Effluent flow m3/t < 9.4 Identification and reduction, where 
possible, of the usages of fresh 
water Master's thesis in 2022

Improved energy efficiency:
Savings objectives for 
2017–2025 according to the 
target programme

Energy savings:
electricity, heat, fuel GWh 12.8 

Pre-planning and  
implementation of energy  
efficiency investments
Energy efficiency meetings
Continuous improvement projects

Efficient waste sorting and 
utilisation 

Utilisation rate 
Mixed waste after sorting

%
t/a

> 99 
< 50

Quarterly waste management 
rounds
Expansion of separate  
collection of plastics 

Good management of envi-
ronmental risks:
Identification of risks, analysis 
of non-conformity, and pre-
ventive measures 
No severe incidental releases  

Number of unexplained 
non-conformities causing dis-
turbance at the power plant

Number of incidental releases

pcs

pcs

0 

0 

Operation and maintenance of 
the SARA system, performance of 
procedures

Compliance with environ-
mental permit limits: Levels 
below the annual and monthly 
averages (in brackets) of 
emissions into watercourses 
set out in permit limits

CODCr
Phosphorus
Nitrogen
Solids

kg/d
kg/d
kg/d
kg/t

≤ 5,400 (7,000)
≤ 7 (9)
≤ 100 (130)
≤ 0.8

Daily monitoring and rapid re-
sponse to irregularities
Optimisation of the use  
of chemical coagulant, 
treatment plant test run,  
introduction of online  
phosphorus analyser

Air emissions from the power  
plant in compliance with  
the permit limits

Emissions vs. permit condi-
tions

Y/N Yes Daily monitoring and rapid re-
sponse to irregularities

Reduction of CO2  
emissions

Reduction of fossil CO2 emis-
sions from 2021

% > 75 (in 2024) Completion and commissioning of 
the bio-project in 2023

ble wood, our main raw material, comes 
from sustainably managed forests. We 
use any waste and by-products gener-
ated in the production process as raw 
material or energy as fully as possible.

 We monitor legislative changes and 
ensure that our operations comply with 
laws and environmental permits. Our 
goal is to comply with the very strict 
emission limits under all conditions.

We take care of our environmental 
responsibilities together. Our goals are 
the good management of environmen-
tal risks and zero incidental releases. 

We increase the environmental aware-
ness of our employees through train-
ing and aim to improve cooperation 
between departments.

We cooperate openly with our stake-
holders and interact closely with local 
actors. All feedback related to the envi-
ronment will be handled and responded 
to without delay.

The objectives set for the three-year 
period will be monitored annually. If nec-
essary, they will be changed in accord-
ance with the principle of continuous 
improvement.
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The material balance gives an overall 
picture of  the use of  resources, the 

products manufactured and emissions 
generated in 2021.

Material balance
Output – out from the mill
Emissions into the air 
Mill and power plant

Sulphur dioxide (SO2) 132
Nitrogen oxide (NOx) 199
Particles 1.6
CO2 fossil 245,889
CO2 biologenic 79,180
Specifi c values (kg/t)
Sulphur dioxide (SO2) 0.23
Nitrogen oxide (NOx) 0.34
Particles 0.003
CO2 fossil 422
CO2 biologenic 136

Industrial vehicles (t)
SO2  671
NOx 5.3
Particles  0.40
CO2 fossil 0.002

Products
Paper production (t) 583,179
Share of certifi ed fi bre (%) 87.7

Waste materials (dry)
Total waste 55,940
Bark and sludge combusted 29,480
Ash 23,980
Landfi ll waste 880
Hazardous waste 170
Other waste 1,430
Waste utilisation rate (%) 98.3
Bark and sludges from utilised waste 
(%) 

54

Specifi c values (kg/t)
Ash 41
Landfi ll waste 1.5
Hazardous waste 0.3
Other waste 2.5

Discharges to watercourses
Effl  uent fl ow (m3) 5,629,000
Effl  uent fl ow specifi c (m3/t) 9.7
Chemical oxygen demand, CODCr, (t) 1,287
Biological oxygen demand (t) 58
Phosphorus (t) 2.68
Nitrogen (t) 22.3
Solids (t) 634
Specifi c values
CODCr (kg/t)  2.21
BOD (kg/t) 0.10 
Phosphorus (g/t) 4.6
Nitrogen (g/t) 38
Solids (kg/t) 1.09

Input – commodities to the mill

Energy (GWh)
Fuels

Natural gas to the power plant 91
Natural gas to the coating process 83
Carbon 626
Asphaltene 0.6
Renewable fuels 201
Share of renewable fuels (%) 20

Energy consumption in production
Electricity 863
Heat 539
Electricity specifi c (MWh/t) 1.48
Heat specifi c (MWh/t) 0.93
Heating of buildings 74

Fuels for industrial vehicles
Diesel 2.5
Liquefi ed petroleum gas (LPG) 0.09

Raw materials and auxiliary chemicals
Wood raw material (m3)

Wood 654,000
Wood chips 500
Use of wood specifi c (m3/t) 1.12

Fibre raw materials (t, dry)
Mechanical pulp produced 220,000
Purchased chemical pulp 102,000
Total pulp specifi c (kg/t) 552 

Other chemicals (t, dry)
Pigments 236,000
Binders 24,000
Additives 12,000
Use of other raw materials (kg/t) 466

Fresh water intake (1,000 m3)
Raw water intake from the lake 25,890
Intake for cooling and sealing water 20,051
Intake as process water 5,892
Intake as process water for the power 
plant 

449

Cooling and sealing water (m3/t) 34.4
Process water specifi c (m3/t) 10.4

Size of the mill area (ha) 112

Personnel 564
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Environmental key figures 2019–2021
2019 2020 2021

Total 
per year

Key figure 
per tonne of 
paper

Total 
per year

Key figure 
per tonne of 
paper

Total  
per year

Key figure 
per tonne of 
paper

Production, paper, t 581,252 - 414,843 - 583,179
Raw materials1)

Chemical pulp, t 101,000 174 kg/t 73,000 177 kg/t 102,000 175 kg/t
Mechanical pulp, t 205,000 353 kg/t 146,000 353 kg/t 220,000 377 kg/t
Pigments, t 232,000 399 kg/t 165,000 399 kg/t 236,000 405 kg/t
Binders, t 22,000 38 kg/t 16,000 39 kg/t 24,000 41 kg/t
Additives, t 11,000 19 kg/t 8,300 20 kg/t 12,000 21 kg/t

Power plant fuels
Fossil, GWh 777 - 504 - 718 -
Renewable fuels, GWh 206 - 179 - 201 -

Energy consumption in production
Electricity, GWh  8432) 1.45 MWh/t  631 1.52 MWh/t 863 1.48 MWh/t
Renewable electricity, GWh 903) - 49 - 85 -
Heat, GWh 559 0.96 MWh/t 419 1.01 MWh/t 539 0.93 MWh/t
Renewable heat, GWh 1303) - 122 - 134
Natural gas to the coating 
process, GWh

85 0.15 MWh/t 61 0.15 MWh/t 83 0.14 MWh/t

Heating of buildings, GWh 61 - 48 - 74 -
Emissions into the air, mill and power plant

Sulphur dioxide, SO2, t 164 0.28 kg/t 100 0.24 kg/t 132 0.23 kg/t
Nitrogen oxide NOx, t 249 0.43 kg/t 190 0.46 kg/t 199 0.34 kg/t
Particles, t 4.7 0.008 kg/t 0.7 0.002 kg/t 1.6 0.003 kg/t
Fossil CO2, t 259,889 447 kg/t 176,940 427 kg/t 245,889 422 kg/t

Water consumption, process 
and cooling water, m3

24,394,000 42.0 m3/t 21,286,000 50.8 m3/t 25,886,000 44.4 m3/t

Discharges to watercourses
Pure cooling water, m3 18,903,000 32.5 m3/t 16,538,000 39.4 m3/t 20,050,000 34.4 m3/t
Process effluent, m3 5,277,000 9.1 m3/t 4,615,000 11.0 m3/t 5,629,000 9.7 m3/t
Biological oxygen demand, 
BOD7, t4)

86 0.15 kg/t 43 0.10 kg/t 58 0.10 kg/t

Chemical oxygen demand, 
CODCr, t5)

1,393 2.4 kg/t 912 2.2 kg/t 1287 2.2 kg/t

Phosphorus, P, t 1.9 3.3 g/t 0.97 2.3 g/t 2.68 4.6 g/t
Nitrogen, N, t 16.3 28 g/t 12.2 29 g/t 22.3 38 g/t
Solids, t 474 0.82 kg/t 315 0.75 kg/t 634 1.09 kg/t

Waste1)

Total, t 63,215 109 kg/t 43,036 104 kg/t 55,940 96 kg/t
Utilisation rate, % 99.9 - 99.3 - 98.3 -
Bark and treatment plant 
sludge into energy, t

33,940 58 kg/t 22,700 55 kg/t 29,480 51 kg/t

Ash, t 27,760 48 kg/t 18,600 45 kg/t 23,980 41 kg/t
Landfill waste, t 51 0.09 kg/t 4 0.01 kg/t 880 1.5 kg/t
Other regular waste, t 1,420 2.4 kg/t 1,246 3.0 kg/t 1,430 2.5 kg/t
Hazardous waste, t 43 0.07 kg/t 494 1.19 kg/t 170 0.29 kg/t

Size of the mill area, ha 112 - 112 - 112 -
Water impermeable area, ha 42 - 42 - 42 -
Size of the nature conservation 
area, ha

70 - 70 - 70 -

1) Raw materials and waste indicated in dry weight
2) Calculation changed: Electricity consumption includes electricity consumed at 

the power plant

3) Consumption of renewable electricity and heat reported starting from 2019
4) Biological oxygen demand
5) Chemical oxygen demand
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Performance appraisals in 2021 

White-collars: 100%
Blue-collars: 92,2%

Our goal is to be a great place to work

One of Kirkniemi mill's strategic goals 
is to be a responsible place to work, 
whose engaged personnel constitute 
a critical success factor. Our goal is to 
secure the availability of the workforce 
and the motivation, wellbeing and con-
tinuous development of our personnel. 
We aim to build a safe and healthy work 
environment and strengthen a collabo-
rative work culture in which personnel 
are eager to develop their own work and 
ways of working and to carry out their 
tasks in the best possible manner. Four 
factors have been defi ned as corner-
stones of wellbeing at work: motivation, 
competence, a well-functioning work-
ing community, and health and the abil-
ity to work.

Supervisor support increases 
engagement
To us, a responsible workplace means, 
among other things, that all employees 
are treated fairly and that safety always 
comes fi rst. We have trained our super-
visors systematically since 2015 using 
the ROI (Rohkea (Bold) – Oikeuden-
mukainen (Fair) – Innostava (Inspiring)) 
programme. Alongside this we have 
the principles of agile leadership, as 
well as Dynamo coaching, launched 
in 2021 and intended for immediate 
supervisors, which enables us to create 
a unifi ed way of managing our person-
nel throughout Sappi Europe. The goal 
of systematic training is to establish a 
shared set of rules for supervisors that 
enables safe and agile operations.

The engagement of personnel is 
measured at Sappi every other year with 
a survey that allows all members of the 

personnel to give feedback. Themes in 
the survey include safety and wellbe-
ing, development and opportunities to 
have an impact, a Code of Ethics and 
values, supervisory work, communica-
tions and engagement. In the survey 
conducted in 2021, the response rate 
was 82.6%. On the basis of the sur-
vey results, we launched both mill- and 
department-specifi c actions to further 
develop our workplace. 

Empowering employees by 
providing opportunities to 
develop their own work
We want to provide our personnel with 
opportunities to systematically impact 
the development of their work. In spring 
2019 we launched a project that aims 
to build a culture in which everyone can 
use their whole skillset and continu-
ously improve their way of working. 

This new working method has been 
developed with the personnel, shop 
stewards and members of the man-
agement, supported by the managers 
of Sappi Europe. So far, approximately 
60% of the personnel at Kirkniemi have 
participated in this project that aims to 
adopt a new, more agile way of work-
ing. Progress in changing the corporate 
culture is measured by the number of 
ideas proposed and implemented and 
by monitoring employee involvement.

Competence development
The personnel's engagement and moti-
vation are also maintained by devel-
oping their competence. Performance 
appraisals are an important tool for 
supervisory work, developing and mon-

itoring the personnel’s competence and 
engaging in interaction within the work-
ing community. During performance 
appraisals, a personal development 
plan is prepared for each employee. Its 
purpose is to support the maintenance 
and growth of everyone's professional 
skills. 

In late 2021, a digital performance 
management platform, Sappi Advance 
Performance, was launched for a pilot 
group. The platform supports the goal 
achievement and personal develop-
ment of individuals through continuous 
interaction throughout the business 
year. The application integrates the 
monitoring of personal development 
and progress towards goals with regu-
lar discussions between the supervisor 
and members of their team.

Universe, an e-learning platform 
accessible to all Sappi Europe per-
sonnel, provides opportunities for 
self-learning. It off ers thousands of 
courses that allow personnel to study, 
for example, languages, leadership, 
continuous improvement, IT or envi-
ronmental and occupational safety. The  
platform off ers an approach to personal 
development that is independent of 
time and place.

The target for training days is three 
days per year. In previous years, the 
number of training days has exceeded 
the goal clearly, but in 2021, due to the 
challenges and constraints caused by 
COVID-19, the number of training days 
was on average at target level.

Training days per person

2019: 5.0
2020: 3.9
2021: 3.0
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Degree alongside work 
through apprenticeship
Sappi supports independent compe-
tence development, i.e. degree-based 
studies alongside work.  

In 2019, we provided our person-
nel with the opportunity to complete 
vocational or basic studies in process 
industries through an apprenticeship. 
So many people seized the opportunity 
that we are now underway with the third 
apprenticeship programme.

The increase in competence has so 
far been seen in the exercises carried 
out for the training that have refl ected 
directly on the runnability and through-
put of the machine line. We believe that 
the positive impact of apprenticeship 
training will also show at our machine 
lines in the future. This training enables 
us to ensure that we will have skilled 
personnel in the paper production pro-
cess also in the future.

Transfer of skills 
and workforce security
Some 45% of Kirkniemi mill personnel 
are over 50 years of age. This means 
that we will need diff erent types of new 
talent to replace retiring employees. 
We ensure both personal development 
and transfer of skills by training existing 
personnel for demanding tasks in good 
time.

We are engaged in cooperation with 
educational institutions to improve the 
availability of new talent in the indus-

try. We arrange visits to the mill for stu-
dents, off er lectures at educational 
institutions and participate in student 
recruitment events. Furthermore, we 
are party to the national “Mahdollisuuk-
sien metsä” (Forest of Many Opportuni-
ties) school campaign of the Federation 
of Finnish Forest Industries, in which we 
visit schools to talk to middle school 
and secondary school students about 
the forest industry and its many career 
opportunities.

Health and the ability to work
An ageing personnel, tasks that par-
tially cause physical loads, working hour 
arrangements and personal habits have 
been identifi ed as challenges to wellbe-
ing at work. Our goal is that everyone 
can work until their retirement and be 
healthy when they retire. 

In Kirkniemi, we invest in our person-
nel's health and ability to work by follow-
ing an early support model that aims to 
maintain a high ability to work and ena-
ble employees to cope at work in the 
best possible manner. 

In 2020–2021, people have had to 
face many challenges and changes 
both at work and on their free time. The 
prevention of COVID-19 and the man-
agement of its possible eff ects have 
been in the foreground in Kirkniemi, too. 
Sappi Kirkniemi has actively instructed 
its personnel to observe health secu-
rity during the situation and taken 
measures to prevent the disease from 

We aim to ensure a safe and 
healthy work environment 

and build a collaborative 
work culture.

spreading at the workplace. Many have 
chosen to work remotely, if their duties 
have allowed them to do so.

We support our personnel's inde-
pendent wellness activities in various 
ways. Every year, we grant 2% of sav-
ings based on our personnel's contin-
uous development ideas for employee 
wellbeing. Last year, this was used to 
acquire culture and exercise vouchers. 
The mill has a gym which is available to 
personnel. In addition, Sappi Kirkniemi 
supports the activities of ten personnel 
and pensioner clubs every year.

The Sappi Code of  Ethics guides our decision making, operations and 
how we behave at work. Its purpose is to ensure that a single set of  eth-
ical principles is followed throughout Sappi. The Sappi Code of  Ethics 
includes guidelines regarding safety and health, environmental protection, 
competition and trade laws, data protection and the prevention of  fraud 
and corruption. The Sappi Code of  Ethics was last revised in 2021, after 
which the entire personnel completed online Universe training. All Sappi 
employees are required to familiarise themselves with the Sappi Code of  
Ethics, comply with it and report any non-conformances. 

Sappi Code of Ethics
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Successes in occupational 
safety in 2021
In 2021, the Kirkniemi mill achieved 
its all-time lowest accident frequency. 
With an accident frequency of 1.8 we 
were closer to zero than ever before. 
The year included an excellent acci-
dent-free period of nine months and 
almost 700,000 working hours. This 
was achieved by working together and 
strengthening our safety culture.

Causes of accidents
In the second half of 2020, there were 
many occupational accidents, and they 
were investigated together with repre-
sentatives of the personnel and manag-
ers by “Five Whys” root cause analysis. 
As a result, we concluded that there 
were three main causes of accidents:

• Not focusing on doing things in a 
safe manner

• Inadequate safety culture in working 
teams

• Insufficient culture of support

The last two of these together form a 
clear theme – safety culture – and those 
were the ones we started to develop.

Safety work in everyday  
operations
In order to correct the situation, we 
developed the “Turvallisuus & minä” 
(“Safety & I”) programme in cooper-
ation with the representatives of the 
employer and personnel. Its aim is to 
focus on reviewing the employees' own 
working methods and tasks and on 
continuous development of safe oper-
ations. The programme focuses on 
personal, team and workplace safety, 
which will be developed together during 
the programme. Our goal is that every-
one participates in operational devel-
opment and that safety is our shared 
value, seen and heard in our workplace.

Our objective is zero accidents

It is important that we value, 
care for and protect each other 

so that we can return home 
safely  

every day.

New emphases  
in our operations
The 2022 safety targets have been 
set in particular to promote and sup-
port collaborative work, consistency of 
objectives and implementation of cor-
rective measures.

We will continue on the “Turvallisuus 
& minä” (“Safety & I”) journey until we are 
able to establish it at the mill. In other 
respects, we will continue to develop 
basic safety work. The goal is to make 
more and higher-quality BBS (Behaviour 
Based Safety) assessments together. 
In addition, the processing of meas-
ures identified to improve safety will 

be enhanced further. Both objectives 
aim to tackle hazards and prevent acci-
dents.

The improvement of working meth-
ods and technical safety solutions 
are integrated in daily operations. The 
development of pre-work risk assess-
ments is one of the most important 
individual areas of development. 

In accordance with our values, we 
and everyone who works for Sappi 
want to return home from work in good 
health.

Accident frequency
Accidents/1,000,000 working hours
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At Sappi we do business with integrity 
and courage; making smart decisions 

which we execute with speed.

Our values are underpinned by an unre-
lenting focus on and commitment to 

safety.

OUR VALUES

I IMPROVE
my attitudes towards 
safety

I OBEY
with safety guidelines

27

I ASSESS 
risks actively

I CARE AND INVERVENE
unsafe behaviour

I TAKE CARE 
of  housekeeping

I ALWAYS 
move safely

Golden safety principles 
of Sappi Kirkniemi
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We provide employment 
directly and indirectly
Although Kirkniemi is part of the global 
Sappi Group, the mill also produces sig-
nifi cant local fi nancial and social impact. 

As the largest private employer in 
Lohja, we employ 550 people directly 
and give summer jobs to some 90 peo-
ple every year. An average of 80 part-
ners work in the mill area every day.

We purchase products and services 
from 350 local suppliers, which has a 
positive impact on the local economy. 
Finnish companies account for roughly 
75% of our supplier base. 

Building wellbeing locally

We communicate openly 
and interact closely with 

our local stakeholders. 

We work actively with our 
stakeholders
We are engaged in an open and respon-
sible interaction with all our stakehold-
ers and in close interaction with our 
local stakeholders.

• We work closely with our suppliers 
and partners and expect them to 
commit to all areas of responsibility 
(environmental, social and eco-
nomic) and to Sappi's values.

• We regularly host neighbourhood 
meetings.

• We communicate proactively with 
local media.

• We release mill news in our social 
media channels.

• We are a member of the Lohja 
region’s environmental cluster, a 
cooperation and learning network 
established by regional companies, 
municipalities and associations.

• We work with educational institu-
tions, for example, through mill visits 
and lectures.

• We participate in local and student 
recruitment events.
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Lohikalat Karjaanjokeen project
The Association for Water and Environment of Western Uusimaa 
coordinates actions in the Karjaanjoki watercourse to build fish pas-
sages, to recover freshwater pearl mussel populations and to restore 
salmonids. 
These actions are part of the Freshabit programme which is one of the 
European Commission’s extensive projects to help resolve environmen-
tal problems.

The project has four goals: 
• To build fish passages and to restore salmonids
• To recondition living areas to increase salmonid and freshwater 

pearl mussel populations
• To improve the quality of water
• To improve flood control

The two lowest fish passages bypassing the power plant dams have been 
opened. For the two upper dams, a comparison of alternative solutions 
has been conducted.

According to Sappi's principles of sustainable development, we sup-
port biodiversity. The project helps us to do our part in revitalising an 
important watercourse.

Pictures: Länsi-Uudenmaan vesi ja ympäristö ry and Juha-Pekka Vähä

In December 2021, the mill's 
neighbourhood meeting was 

attended by about 50 local residents. 

Participants were informed about the 
results of the mill's environmental 

protection work and the mill's 
bioenergy project, 

which was followed by active 
discussion.

We support local communities
We support the activities of local com-
munities and student activities through 
sponsorships and donations. We focus 
on the sporting and cultural pastimes 
of local children and young people, cul-
tural activities, activities that promote 
safety, national university students in 
forest and process industries and the 
“Lohikalat Karjaanjokeen” (Salmonids 
to River Karjaanjoki) environmental 
project.

In 2016–2021, our personnel 
donated EUR 76,500 from their own 
salaries and fees to local children and 
young people who need help. The dona-
tions were distributed via local associa-
tions, such as Hope Lohja and Save the 
Children Lohja.

29



30

Sappi Kirkniemi

BOD
7
 (Biological Oxygen Demand) indicates the amount 

of oxygen that a biodegradable organic matter con-
tained in effluent consumes in a seven-day period 
when decomposing.

CO
2
 (carbon dioxide) is a product of burning carbon. Car-

bon dioxide is a significant greenhouse gas, accelerat-
ing global warming. Carbon dioxide emissions emitted 
by humans are generated by traffic, energy production 
and industry.

CoC (Chain of Custody) establishes procedures for con-
trolling the sourcing and transfer of wood at all stages 
to ensure that the end product can be traced to sus-
tainable and approved sources.

COD
Cr

 (Chemical Oxygen Demand) describes the amount 
of oxygen that organic matter, both biodegradable 
and non-biodegradable, contained in effluent con-
sumes when decomposing. 

EMAS (Eco Management and Auditing Scheme) is a vol-
untary environmental management and auditing 
scheme. EMAS requires an environmental manage-
ment system and the publication of an EMAS state-
ment approved by an external EMAS verifier.

FSC® (Forest Stewardship Council®) is a responsibility cer-
tificate for forest products that ensures that forests 
are used with respect for the environment and human 
rights.

ISO 9001 is an international quality management system 
standard. It sets requirements for an organisation's 
quality management system.

ISO 14001 is an international environmental manage-
ment system standard. It provides tools for environ-
mental management and improvement of the level of 
environmental protection. 

ISO 45001 is an international standard applied to the 
occupational health and safety management system. 
Its aim is to improve the health and safety of workers, 
reduce the risks at work and create healthier and safer 
working conditions.

ISO 50001 an international energy management system 
standard. It guides organisations towards more sus-
tainable energy use. 

Solids are organic or inorganic matters in solid state con-
tained in effluent. Solids can include fibres, pigments 
or biological sludge from biological effluent treatment. 

Forest certification system contains standards, 
guidelines and rules for covering good management 
and use of forests, the verification of wood origins 
and the certification procedure. In forest certification, 
an impartial body issues a written statement, indicat-
ing that operations in the forest to be certified are in 
accordance with the guidelines and rules. There are 
several systems and their use varies geographically. 

Glossary
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NO
x
, or nitrogen oxides, form acids with water and thus 
cause acid rain. Acid rain acidifies the soil and water-
courses. Nitrogen compounds also contribute to the 
eutrophication of watercourses. Nitrogen oxides are 
emitted by, for example, transport, energy production 
and industry.

PDCA (Plan–Do–Check–Act) refers to an approach of con-
tinuous improvement: Plan – carry out planning, Do – 
implement, Check – ensure that the plan was imple-
mented, Act – carry out corrective actions. Corrective 
actions will lead to a new cycle, which means moving 
to the next round, starting from the Plan stage. This 
model considers development to be a spiral and each 
round a step closer to the goal.

PEFC (Programme for the Endorsement of Forest Cer-
tification Schemes) label indicates that wood from 
sustainably managed forests has been used for the 
product. It can be used to verify the sustainability and 
origin of the product.

Pigments are powdery inorganic substances such as 
kaolinite or calcium carbonate. Pigments are used as 
paper fillers and coating agents.

Nutrients nitrogen (N) and phosphorus (P) are essential 
elements for plants and animals. However, excessive 
quantities of these substances cause eutrophication 
of watercourses. Nitrogen and phosphorus are also 
found in wood.

Incidental release is a severe, sudden and unplanned 
emission which can lead to adverse environmental 
impact outside the mill or cause the permit limits to 
be exceeded. 

SO
2
, or sulphur dioxide, forms sulphurous acid with water 

and further forms sulphuric acid. When released into 
the air, it causes acid rain, resulting in acidification 
of the soil and watercourses. Sulphur dioxide is pro-
duced, for example, by burning fossil fuels.

Ultra-filtration is a membrane filtering method which 
separates high-molecular compounds from low-mo-
lecular ones.

WACC is the weighted average cost of capital.

31



Sappi is the leading global provider of sustainable 
wood fi bre products and solutions, in the fi elds of 
dissolving pulp, printing papers, packaging and 
speciality papers, casting and release papers, bio-
materials and bioenergy. As a company that relies 
on renewable natural resources, sustainability is at 
our core. 

All Sappi Europe mills hold chain-of-custody certifi -
cation under the FSC® (Forest Stewardship Council®) 
and/or PEFC (Programme for the Endorsement of 
Forest Certifi cation) schemes. Our papers are pro-
duced in mills accredited with ISO 9001, ISO 14001, 
ISO 50001, and ISO 45001 certifi cation. We have 
EMAS registration at eight of our ten mills in Europe.

Sappi Europe SA is a division of Sappi Limited 
(JSE), headquartered in Johannesburg, South 
Africa, with 12,500 employees and 18 production 
facilities on three continents in nine countries, 37 
sales offi  ces globally, and customers in over 150 
countries around the world. Learn more about 
Sappi at www.sappi.com.

As an accredited environmental verifi er (FI-V-
0001), Inspecta Certifi cation has examined the 
information on the environmental management 
system and EMAS statement of Sappi Finland 
Operations Oy’s Kirkniemi mill. On the basis of 
the examination, on 12/04/2022 the environmen-
tal verifi er has confi rmed that the environmental 
management system and the Finnish environmen-
tal statement are in compliance with the require-
ments of the EMAS Regulation (EC) No. 1221/2009. 
The verifi cation concerns only the version in Finn-
ish.

The EMAS (EU Eco-Management and Audit 
Scheme) statement of the Kirkniemi paper mill 
is published in Finnish and in English. The EMAS 
statement is available in PDF format on the Sappi 
website at www.sappi.com. Please send any feed-
back and questions to the environmental manager 
via e-mail to Kirsi.Tuominen@sappi.com or by call-
ing +358 10 464 2116.

Sappi Europe
Kirkniemi mill
Pikkukyläntie 8
08800 Lohja

Tel. +358 10 464 2999
www.sappi.com
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