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1 INTRODUCTION

1.1 BACKGROUND

During spring 2008 a life cycle assessment on greenhouse gas emissions was performed for
the products of Borregaard; cellulose, ethanol, lignin and vanillin (Modahl and Raadal, 2008).
After that, Borregaard wanted to expand the analysis in order to consider multiple
environmental impact categories. It was hence decided to perform a complete LCA', and
potentially develop EPDs? for the products.

The following changes were implemented in phase Il:

e The mass balance of sodium hydroxide (NaOH) was adjusted.

e An error was corrected regarding an intermediate product that was earlier defined as
a final product (vanisperse). This lead to a minor change of the model.

e The lignin plant was divided in two, meaning that liquid lignin and lignin powder are
separated processes in the model.

e The accounting of energy is changed in order to envisage energy use and energy
content of the products.

e Emission to air and water of other components than those affecting climate changes
was included.

e Water consumption at Borregaard was included.

e Waste streams and related waste treatment was included.

e The infrastructure of Borregaard was included, meaning buildings, tanks, containers
and foundation of processing plants (both production and waste treatment)

e Specific data for production of the most important raw materials and chemicals were
as far as possible gathered.

e The database with general data was updated.

e The method for conversion of single emissions to environmental impact categories
was updated.

' LCA = Life Cycle Assessm#hikipedia:http://en.wikipedia.org/wiki/Life cycle assessmentntroduction to
LCA is presented in appendixes

2 EPD = Environmental Product Declaration. Standardised (ISO 14025) method for presentation of LCA results.
www.environdec.com
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1.2 METHODOLOGY

The study is carried out using life cycle assessment (LCA) methodology based on the ISO-
standards 14044-483.

Life cycle assessment of a product is defined as systematically mapping and evaluation of
environmental and resource impacts throughout the entire life cycle of the product, from
“cradle to grave”. The analysis is based on a product system, and considers environmental
and resource impacts in relation to a defined functional unit, describing the performance of
the product according to particular user needs.

The life cycle assessment shall include all processes and activities that are part of the
product system, which as a whole contributes to fulfilling the demanded function or
requirements.

Three central points in a life cycle assessment are:

e One considers the entire technical system required to produce, use and dispose the
product (system analysis), and not just the product itself

e One considers the entire material flow through the value chain of the product, and not just
an isolated process or activity.

e One considers several relevant environmental impact categories for the entire system,
and not just one single environmental indicator (e.g. emissions of solvents or dust)

Finally, one should always keep in mind the three following crucial questions:

- What are the most important environmental problems for this system?
- Where in the life cycle do the problems occur?
- What parts of the system have the largest potential for environmental improvement?

This gives a more holistic approach for health, environmental and resource related problems
than what has been the procedure earlier, where the focus has been on one single impact

category or /G

% International organisation for Standardisatiomip://www.iso.org/iso/iso_catalogue.htm
ISO 14044Environmental management Life cycle assessmentRequirements and guidelines
ISO 14048: Environmtal management- Life cycle assessmentData documentation format
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