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Foreword

Sustainable development calls for responsible action 
in the management of environmental issues and in the 
use of natural resources, as well as social responsi-
bilities balanced with healthy financial performance. 
Caring for the environment is an integral part of 
sustainable development and corporate responsibility. 

Sappi Kirkniemi Mill's strategy extending to 2025 
was completed at the end of 2019. Our goal is to be 
the world’s best producer of printing papers for our 
customers. We are committed to the development 
of the print media and aim to constantly improve 
our customers’ performance using innovative prod-
ucts and service concepts. Our aim is to continu-
ously improve environmental efficiency throughout 
the value chain. We have defined the reduction of the 
mill’s carbon dioxide emissions as our key goal. We 
are investigating ways to reduce emissions at our mill 
and throughout Sappi Europe.

Our engaged and skilled personnel form 
our key assets
We launched a project in the spring of 2019 to build a 
culture in which everyone can use their whole skillset 
and to continuously improve their way of working. 
This new working method has been developed 
with the personnel, shop stewards and members of 
the management, supported by the management 
of Sappi Europe. In the pilot project, the finishing 
process of paper machine lines 1 and 2, five elements 
related to the standardisation of operating models, 
quality and cooperation with other departments, will 
be prioritised as the first parts to be developed. The 
project has proceeded as planned, and it will expand 
to other mill departments. 

The global Sappi engagement survey was conducted 
in March 2019. A total of 89% of Kirkniemi employees, 
more than ever before, responded to the survey, 
giving us good opportunities to develop our operating 
methods and working environment together. We have 
discussed the survey results as agreed in different 
departments with shop stewards and employees. 
Each department has identified their development 
areas, on the basis of which we have prepared devel-
opment plans. 

The starting point of safety activities is that everyone 
can participate and we focus on factors that improve 
safety. Departmental safety representativesand 
department heads have continued their active coop-
eration. Our goal is that we can be even more proac-
tive and that we can better and more safely control 
and resolve any situation. At the same time, we will 
develop our operations, learning new things and 
enjoying our successes. 

This review supplements the broader 2018 EMAS 
statement and it offers an up-to-date view of our 
mill’s operations and impacts. Open interaction and 
close cooperation with you is important to us.

26 March 2020

Martti Savelainen 
Mill Director
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Material balance

Input – commodities to the mill

Energy 
Fuel (GWh)
Natural gas to energy production 37
Natural gas to the coating process 85
Coal 512
Asphaltene 228
Biofuels 206
Energy consumption in production
Electricity 843 GWh
Renewable electricity 90 GWh
Electricity specific 1.45 MWh/t
Heat 559 GWh
Renewable heat 130 GWh
Heat specific 0.96 MWh/t
Heating of buildings
61 GWh
Fuels for industrial vehicles
Diesel 2.4 GWh
Liquid natural gas 0.10 GWh

Raw materials and auxiliary chemicals
Total wood supply (m3)
Roundwood 619,000
Wood chips 2,000
Use of wood specific 1.07 m3/t

Total pulp (t, dry)
Mechanical pulp produced 205,000
Purchased chemical pulp 101,000
Total pulp specific 548 kg/t 

Other chemicals (t, dry)
Pigments and fillers 232,000
Binders 22,000
Additives 11,000
Total chemicals specific 475 kg/t

Fresh water intake (1,000 m3)
Raw water intake from the lake 24,394
Intake for cooling and sealing 18,903
Cooling and sealing water specific 32.5 m3/t
Intake as process water 5,539
Process water specific 9.5 m3/t
Intake as process water for the power 
plant 400

Size of the mill area
112 ha

Personnel 
569

Output – out from the mill

Emissions into the air  
Mill and power plant
Sulphur dioxide SO2 164 t
SO2 specific 0.28 kg/t
Nitrogen oxides NO2 249 t
NO2 specific 0.43 kg/t
Particles 4.7 t
Particles specific 0.008 kg/t
Fossil carbon dioxide 259,889 t
CO2 fossil specific 447 kg/t
CO2 biogenic 83,124 t

Industrial vehicles
SO2  0,002 t
NO2 5,1 t
Particles 0,39 t
CO2 fossil 648 t

Products
Paper production 581,252 t
Share of certified woodfibre 88.5%

Waste materials (dry)
Total waste 63,215 t
Total waste specific 109 kg/t 
Waste utilisation rate 99.9%
Bark and sludge combusted 33,940 t
Share of recyclable waste 54%
Ash 27,760 t
Ash specific 48 kg/t
Total landfill waste yht. 51 t
Landfill waste specific 0.09 kg/t
Hazardous waste 43 t
Hazardous waste specific 0.07 kg/t
Other waste 1,420 t
Other waste specific 2.4 kg/t

Discharges to watercourses
Effluent flow 5,277,000 m3

Effluent flow specific 9.1 m3/t
Chemical oxygen demand (CODCr) 1,393 t
CODCr specific 2.40 kg/t
Biological oxygen demand (BOD7) 86 t
BOD7 specific 0.15 kg/t
Phosphorus (P) 1.90 t
P specific 3.3 g/t
Nitrogen (N) 16.3 t
N specific 28 g/t
Total solid matter 474 t
Solids specific 0.82 kg/t

The material balance gives 
an overall picture of the use 
of resources, the products 

manufactured and emissions 
generated in 2019.
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Environmental activities in 2019

In 2019, environmental activities focused on the 
management of water loads and the improvement of 
the material efficiency.

Material efficiency saves costs and 
reduces environmental impact
Improving the material efficiency is an integral part 
of the improved efficiency of our operations. Here, 
the material loss, i.e. the volume of raw materials 
accessing the effluent treatment plant with water, acts 
as a key indicator. In 2019, the material loss was 1.9% 
of production, exceeding the target level of 1.4%.

We worked hard during the year to reduce the volume 
of raw materials accessing the effluent treatment 
plant with water. A thesis focused on the theme was 
completed in the area of paper machine lines 1 and 2. 
On the basis of its results, we increased the reuse of 
waste material generated in the process as raw material 
for paper. During the year, we investigated challenges 
in material loss indicators and sources of wastage. 
Furthermore, we specified our reporting practices 
regarding planned drainage to improve awareness. 
A concise training package about material efficiency 
was released for the entire organisation at the end of 
the year. We also launched an idea competition for the 
entire personnel to reduce wastage. The results will 
be processed and activities will be continued in 2020.

Waste utilisation chains worked well, and 99.9% of 
all waste was utilised. A single contaminated coating 
material batch, unusable in production, increased the 
volume of landfill waste.

Energy efficiency comprises a significant 
part of environmental activities
Sappi Kirkniemi is part of the national energy effi-
ciency agreement, and the mill has the ISO 50001 
certificate as an indication of a systematic improve-
ment of energy efficiency. The total target for energy 
savings, extending to 2025, is 7.5%. Energy savings 
have followed the target level. During 2019, we carried 
out a few small-scale investments in paper machine 2 
and pulp manufacturing to improve energy efficiency.

Continuous improvement  
to minimise water loads
The efficient use of water has been a focus at our mill 
since the 1980's and we continually look to improve 
it. The mill’s specific effluent flow is at an excellent 
level at a European scale. While reducing the specific 
volume is a challenge, water management has been 
developed in recent years so that the frequency of 
large flows accessing the effluent treatment plant has 
clearly decreased.

Alkali was introduced as an alternative to partially 
replace lye in bleaching mechanical pulp. The use of 
magnesium hydroxide as an alkali in pulp bleaching 
has been found to be effective in dissolving organic 
matter from wood, which reduces chemical oxygen 
demand (CODCr) at the effluent treatment plant. This 
change requires investments in the storage and 
transfer of magnesium hydroxide. To improve the effi-
ciency and reliability of treatment plant operations, 
investments were made to make the removal of excess 
sludge more effective.
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Management of environmental risks and 
competence of the personnel
One incidental release into the environment took 
place at the mill. During the production start-up 
phase following the Midsummer standstill, unusually 
light-coloured effluent was released from the mill into 
Osuniemenlahti bay. The light colour was caused by 
an unusually high ash content in the effluent. Calcium 
carbonate used in paper coating, passed through the 
entire treatment process, accessing discharge water, 
due to elevated loads at the treatment plant. The 
possible impact of the release on watercourses was 
studied using samples taken from Lake Lohjanjärvi. 
No impact was discovered. The environmental author-
ities were contacted immediately after the release 
was detected and during the incident. The authorities 
approved the corrective measures and reports.

The mill’s environmental risk assessment was revised 
in 2019 as a result of two investments and the discovery 
of potential risk. No significant or very significant risks 
were identified in the risk assessment. Risk manage-
ment associated with chemical releases was improved 
by expanding the secondary basins of two chemical 
tanks and by overhauling one chemical release loca-
tion. In addition, investments were made in continuous 
flue gas measuring devices for power plant boiler K4. 

The mill personnel were trained to prepare for emer-
gencies in accordance with training plans included in 
the rescue plan. Everyone working in the mill area is 

required to have an occupational safety card, and 150 
employees have completed first aid training (26.5% 
of the personnel). The mill’s fire brigade carries out 
drills 25 times a year in accordance with the training 
plan of the Länsi-Uusimaa Department for Rescue 
Services. As part of drills defined by the Finnish Safety 
and Chemicals Agency for chemical accidents, the 
personnel of paper machine 3 were trained in activ-
ities in the case of a leak in the ammonia dosing 
system located in the area. During 2019, effluent treat-
ment plant training was also provided for managerial 
employees in two parts: theoretical studies and a visit 
to the treatment plant. A total of 21 people partici-
pated in this training.

Cooperation with stakeholders
Families and friends of the mill personnel were invited 
to the Sappi safety event held in June, in which the 
mill’s environmental activities were also demon-
strated. A meeting was held for the mill’s neighbours 
in August to discuss current themes related to the mill. 
One of these was the ambient noise measurement of 
spring 2019, which is carried out every three years. 
The measured average sound levels of ambient noise 
were at or below the level defined in the environmental 
permit. 

The mill received feedback from one of its neighbours, 
concerning the amount of rubbish littering the road 
leading to the mill. Ten volunteers cleaned the road area 
during the street cleaning day of the Town of Lohja.  

Target Key figure and target value   Status

Chain of Custody management Share of certified woodfibre > 85% 88.5%

Improvement of raw material efficiency 
and water management

Solid material loss at the effluent treatment 
plant < 14 kg/t
Effluent flow < 9.4 m3/t

19.2 kg/t
9.1 m3/t

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

Energy savings:
electricity, heat, fuel > 18.3 GWh 4.0 GWh

Efficient waste sorting and utilisation Utilisation rate > 99%
Mixed waste after sorting < 60 t/a

99.9%
91 t

Effluent impact management Effluent emissions in accordance with BAT, 
excl. solids in effluent
Solids in effluent < 0.8 kg/t

Yes
0.82

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

0 unexplained non-conformities causing 
disturbance at the effluent treatment plant

0 incidental releases

0 pcs

1 pc

Compliance with environmental permit 
limits: Levels below the annual and 
monthly averages (in brackets) of emis-
sions into watercourses set out in permit 
limits

CODCr < 4,500 kg/d (6,000)
Phosphorus < 7 kg/d (9)
Nitrogen < 100 kg/d (130)

3,817 kg/d
5.2 kg/d
45 kg/d

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

Emissions < permit limits Yes
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Compliance with permit conditions in 
2019

The mill’s loads on watercourses have been in accord-
ance with the environmental permit, apart from the 
excess of the monthly permit limit occurred in January 
and February with regard to phosphorus nutrients in 
effluent. The monthly average of 9 kg/d set for phos-
phorus emissions in the environmental permit regula-
tion was exceeded, with emissions being 10.2 kg/d in 
January and 9.6 kg/d in February. 

This resulted from a situation, which started already 
in November 2018, where the quality of bio sludge 
changed at the effluent treatment plant for an unknown 
reason and an excess volume of solids, carrying phos-
phorus, was released from the treatment plant into 

Emissions to watercourses vs. permit limits in 2019

Emission 
parameter Unit

Permit limit,
monthly 
average

Permit limit, 
annual 
average

Realised 
annual average 
in 2019 Note

CODCr kg/d 6,000 4,500 3,817 No excess

Total phos-
phorus

kg/d 9 7 5.2 The monthly limit was exceeded 
twice 

Total nitrogen kg/d 130 100 45 No excess

watercourses with discharged water. No reason for 
this change in the quality of sludge was found, even 
after investigations. The incident was investigated and 
reports on exceeded permit limits were submitted to 
the supervisory authority of the Centre for Economic 
Development, Transport and the Environment of 
Uusimaa and the Town of Lohja.

The power plant’s emissions to air have been in 
accordance with the permit conditions. The 2019 
annual reports have been sent to the authorities in the 
Environmental Administration’s database in accord-
ance with the permit conditions.
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Emissions to water have been in accordance with the 
BAT emission levels in the pulp and paper industry, 
apart from solids contained by effluent. When the 
efficiency of the removal of CODCr, phosphorus and 
nitrogen from the mill’s effluent is improved to fall 

below the strict permit limits, the content of solids in 
effluent increases during the chemical mixing phase. 
This is referred to as a cross-effect. No significant 
changes have taken place in emissions compared with 
the previous year.
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Environmental goals for 2020

The mill’s environmental goals have been set for a 
three-year period (2019 – 2021). The goals will be moni-
tored annually. If necessary, they will be changed in 
accordance with the principle of continuous improve-
ment.

Our aim is to continuously improve environmental effi-
ciency throughout the value chain. In the mill’s strategy 
defined in 2019 until 2025, reducing the mill’s carbon 
dioxide emissions is a key goal. In 2020, this means 
that available opportunities will be investigated. The 
solutions created will be implemented in the next few 
years on the basis of this investigation. 

Target Key figure/indicator Target value

Chain of Custody management Share of certified woodfibre > 85%

Improvement of raw material 
efficiency and water manage-
ment

Solid matter loss at the effluent treatment plant
Effluent flow

< 14 kg/t
< 9.4 m3/t

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

Energy savings:
electricity, heat, fuel 18.3 GWh

Efficient waste sorting and utili-
sation 

Utilisation rate 
Mixed waste after sorting

> 99%
< 60 t/a

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

Yes
< 0.8 kg/t

Good management of environ-
mental risks:
Identification of risks, analysis 
of non-conformity, and preven-
tive measures 
No severe incidental releases

Number of unexplained non-conformities causing 
disturbance at the power plant

Number of incidental releases

0 pcs

0 pcs

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

CODCr

Phosphorus
Nitrogen

< 4,500 kg/d 
(6,000)
< 7 kg/d (9)
< 100 kg/d 
(130)

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

Emissions vs permit conditions In accordance 
with permit 
conditions

Environmental goals 
are based on the mill’s 
environmental policy 
and environmental 
aspects. The goals 

can be measured, and 
their achievements is 
monitored regularly.

Otherwise, annual goals will remain as set for the 
three-year period.
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Environmental key figures 2017 – 2019
2017 2018 2019

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 566,850 - 611,841 - 581,252 -

Raw materials1)

Chemical pulp, t 106,000 187 kg/t 110,000 179 kg/t 101,000 174 kg/t

Mechanical pulp, t 192,000 339 kg/t 211,000 345 kg/t 205,000 353 kg/t
Pigments, t 226,000 399 kg/t 246,000 402 kg/t 232,000 399 kg/t
Binders, t 22,000 39 kg/t 23,000 38 kg/t 22,000 38 kg/t
Additives, t 12,000 21 kg/t 13,000 21 kg/t 11,000 19 kg/t

Power plant fuels
Fossil, GWh 717 - 752 - 777 -

Biofuels, GWh 202 - 203 - 206 -

Energy consumption in production
Electricity, GWh 804 1.42 MWh/t 852 1.39 MWh/t  8432) 1.45 MWh/t
Renewable electricity, GWh - - 903) -
Heat, GWh 610 1.08 MWh/t 590 0.96 MWh/t 559 0.96 MWh/t
Renewable heat, GWh - - 1303) -
Natural gas to the coating 
process, GWh

76 0.13 MWh/t 83 0.14 MWh/t 85 0.15 MWh/t

Heating of buildings, GWh                  55 - 67 - 61 -

Emissions into the air, mill and power plant
Sulphur dioxide, SO2, t 109 0.19 kg/t 145 0.24 kg/t 164 0.28 kg/t

Nitrogen oxides, NO2:na, t 246 0.43 kg/t 255 0.42 kg/t 249 0.43 kg/t

Particles, t 2.3 0.004 kg/t 0.8 0.001 kg/t 4.7 0.008 kg/t

Fossil CO2, t 246,600 435 kg/t 260,607 426 kg/t 259,889 447 kg/t

Water consumption, 
process and cooling 
water, m3

23,650,000 41.8  m3/t 26,380,000 43.3 m3/t 24,394,000 42.0 m3/t

Discharges to watercourses
Pure cooling water, m3 18,400,000 32.4 m3/t 20,712,000 33.9 m3/t 18,903,000 32.5 m3/t

Process effluent, m3 5,089,000 9.0 5,457,000 8.9 5,277,000 9.1

Biological oxygen 
demand, BOD7, t

52 0.09 kg/t 57 0.09 kg/t 86 0.15 kg/t

Chemical oxygen 
demand, CODCr, t

1,119 1.97 kg/t 1,328 2.2kg/t 1,393 2.4 kg/t

Phosphorus, P, t 1.76 3.1 g/t 2.25 3.7 g/t 1.9 3.3 g/t

Nitrogen, N, t 18.5 33 g/t 19.2 31 g/t 16.3 28 g/t

Solids, t 234 0.41 kg/t 442 0.72 kg/t 474 0.82 kg/t

Waste1)

Total, t 55,240 97 kg/t 68,396 112 kg/t 63,215 109 kg/t

Utilisation rate, % 99.8 - 99.9 - 99.9 -

Bark and treatment plant 
sludge into energy, t

32,600 58 kg/t 39,150 64 kg/t 33,940 58 kg/t

Ash, t 19,800 35 kg/t 27,640 45 kg/t 27,760 48 kg/t

Landfill waste, t 52 0.09 kg/t 17 0.03 kg/t 51 0.09 kg/t

Other regular 
waste, t

2,706 4,8 kg/t 1 530 2.5 kg/t 1,420 2.4 kg/t

Hazardous waste, t 82 0,14 kg/t 54 0,09 kg/t 43 0,07 kg/t

Size of the mill area, ha 112 - 112 - 112 -

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
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Sappi is the leading global provider of sustainable woodfibre products and solutions, in 
the fields of dissolving pulp, printing papers, packaging and speciality papers, casting 
and release papers, biomaterials and bioenergy. As a company that relies on renewable 
natural resources, sustainability is at our core.

Sappi Europe mills hold chain-of-custody certification under the FSC® (Forest 
Stewardship Council®)1) and/or PEFCTM (Programme for the Endorsement of Forest 
CertificationTM)2) schemes. Our papers are produced in mills accredited with ISO 9001, 
ISO 14001, ISO 50001 and OHSAS 18001 certification. We have EMAS registration at 
8 of our 10 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 offices globally, and customers in over 150 countries around 
the world. Learn more about Sappi at www.sappi.com.

As an accredited environmental verifier (FI-V-0001), Inspecta Certification has examined 
the information of the environmental management system and 2019 EMAS review of 
Sappi Finland Operations Oy, Kirkniemi mill. Following this examination, on 2020-03-26 
the environmental verifier has herewith confirmed that both the environmental manage-
ment system and the Finnish environmental review are in compliance with the require-
ments of the EMAS Regulation (EC) No. 1221/2009. The verification concerns only the 
version in Finnish.

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 feedback and ques-
tions to the Environmental Manager via e-mail to jenni.kukkonen@sappi.com or by 
calling +358 10 464 2116.

Sappi Europe 
Kirkniemi Mill
Pikkukyläntie 8
08800 Lohja

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

1) FSC® C015022
2) PEFC/07-32-76


