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Foreword 
This report is the result of a project work within the course 

Case studies in Environmental Impact Assessment at 

Stockholm University. The course is a mandatory part of the 

Master programme Environmental Management and Physical 

Planning at the Department of Physical Geography. This 

programme is multidisciplinary with both Swedish and 

international students. The course comprises 15 HEC, i.e. ten 

weeks of study. The project part covers five weeks with the 

aim to give the students an opportunity to analyse the 

environmental impact of a planned project and to get some 

practice in how to make an Environmental Impact 

Assessment. 

This time we have chosen to study the environmental impact 

of plans to build a high-speed railway in Sweden. The 

Government has accepted a plan to connect Stockholm with 

Malmö and Göteborg through high-speed trains. A part of this 

plan is the so called Ostlänken between Södertälje and 

Linköping. In this report we have studied the part from Järna 

to Nyköping.  The Swedish Transport Adminstration has 

started the planning process and a number of investigations 

have been made. Building a high-speed railway will have a 

significant environmental impact, like creating barriers in the 

landscape, causing pollution, noise and vibration problems. 

Still it is an important contribution to a sustainable transport 

system reducing emissions of carbon dioxide from road and 

air transportation. To suggest mitigation measures to 

minimize the negative effects on the environment has been an 

important part of this project work.      

The students alone are responsible for results and conclusions 

in this report and it can not be regarded as the position of 

Stockholm University. The project supervisors have been Salim 

Belyazid, Bo Eknert, Nadja Stadlinger and Ingrid Stjernquist, all 

from the Department of Physical Geography. 

We want to thank all those who have been helpful in 

providing the students with information and materials as well 

as taking time to give interviews. Without your help this 

project could not have been realised. 

Stockholm, January 2019                         

Bo Eknert                          

Lecturer                                                                                                                                              

Department of Physical Geography, Stockholm University 
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Glossary & abbreviations 

Alluvial forest – forest including Alnus glutinosa and Fraxinus excelsior and 

is a forested or wooded area of land adjacent to body of water such as 

river, stream, pond, lake, marshland etc. 

Ancient/Archeological monuments – are the oldest traces of human 

activity during ancient times. Such as settlements, grave fields and mines. 

Anthropogenic - the influence of human activity. 

Anthroposophical society – a cultural centre and characterized by an 

international profile that focuses primarily on health, human development 

and art that is based on anthroposophy. 

Arable land & Agricultural land–  refers to land that is used for 

cultivating/growing crops.  

Archeological sites – is a place which physical evidence of past human 

activity is preserved. 

Atmospheric deposition - the transfer of substances in the air, like gases 

and particles, to the Earth’s surface. 

Barrier effect - consequences, like fragmentation and the prevention of 

movement of animals and humans, due to barriers, such as fences, roads, 

and railways. 

BAT - best available technique  

Biotopes – is a geographical region with uniform biological environment 

conditions.  

Boreal forest - including pine- and deciduous trees, the latter including 

birch, aspen, sallow etc. but not hardwood. 

Branchline - a single track railway appendix/branchline of Ostlänken 

connecting Nyköping city to Ostlänken with connections at Skavsta airport 

and north of Nyköping.  

Buckling - a local excavation or lateral displacement of a track due to the 

solar heat.   

CLD - causal loop diagram 

Comprehensive plan – covers the entire municipality’s area. It shows how 

the municipality would like the city and land to be and appear in the future 

and which areas the municipality thinks should and should not be used for 

building. 

Connectivity – in ecology an area which qualities make it particularly 

valuable to plants and animals. 

County Administrative Board - the permission authority and shall always 

be contacted in any situation of exploration to be able to give their 

permission. 

Crossings - a place where roads or railways intersect. 

Cultural Heritage Act – the law states that it is forbidden to cover, remove, 

damage, and in any way change an ancient monument. 

Cutting - rock or soil is removed in order to avoid a change in level 

required by the terrain. 

dB - a logarithmic unit used to express the ratio of two values of physical 

quantity (in this project used in measuring noise). 

Deciduous forest – is a biome dominated by deciduous trees which lose 

their leaves seasonally. There is different deciduous forest such as 

temperate, tropical and subtropical. 

Deforestation - clearance or clearing is the removal of a forest or stand of 

trees where the land is thereafter converted to a non- forest use.   

Ecoduct – a bridge for increased connectivity for ground- bound animals. 
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Ecosystem Services - the benefits that humans enjoy from well-functioning 

ecosystems, such as pollination, clean air and clean water. 

EIA - environmental impact assessment 

EIS - environmental impact statement 

Embankments – are built in order to support a road or railway, and are 

usually made of compacted soil or gravel. 

Energy forest – a form of forest in which a fast- growing species of tree or 

woody shrub is grown specifically to provide biomass of biofuel for heating 

or power generation. 

Eutrophication - an excessive richness of minerals and nutrients in a water 

body, causing a dense growth of plants and algae, and can result in oxygen 

depletion. 

Fauna passages - a mitigating structure (viaduct, bridge, overpass, 

underpass, pipe conduit, etc) to avoid increasing negative barrier effects of 

infrastructures on wildlife and maintain connectivity.  

Fault zone - an area made up of numerous small fractures in the Earth’s 

crust. 

Flack cracking landscape – including field islets, avenues, and large stands 

of deciduous trees 

Fragmentation – is an umbrella term describing the complete process by 

which habitat loss results in the division of large, continuous habitats into a 

greater number of smaller patches of lower total area isolated from each 

other, i.e. resulting from barriers like the railway. 

Food chain - a succession of organisms that eat other organisms and may, 

in turn, be eaten themselves. 

Fossil agriculture fields – remedies from former agriculture land. 

Gneiss - a type of metamorphic rock. Paragneiss is gneiss derived from 

sedimentary rock. 

GIS - geographical information systems 

Groundwater - is water beneath the Earth’s surface that flows or seeps 

downward, saturating soil or rock and supplying springs and wells. 

Groundwater divide - a boundary between two groundwater basins where 

water flow goes in different directions. 

Groundwater reservoir - a storage of groundwater, usually used as a 

municipal water resource. 

Habitat – refers to the living environment where a plant or animal species 

live under specific conditions. 

Habitat network anayzes – habitat network analyzes are a functional way 

of studying how different habitats and populations can be linked. 

Hazard - any agent that can cause harm or damage to humans, property, 

or the environment.  

LCA - life cycle analysis  

Herpetofauna - the reptiles and amphibians of a particular region or 

habitat. 

High stump – is the remaining piece of the trunk of a, felled, tree with the 

roots still in the ground. 

HSR - high speed railway 

Indicator species - a species that indicates the health of an ecosystem.  

Limestone - a sedimentary rock composed of marine organism skeletal 

fragments. 

Marble quarries –  is a place where metamorphic rock composed of 

recrystallized carbonate minerals, most commonly calcite or dolomite are 

extracted from the surface of the Earth. 

Moraine - a post-glacial landform made up of till. 
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Mosaic landscape – different types of nature which are important for 

ecological functions and biodiversity. Many species use for example 

different kind of nature for food, protection and reproduction. 

Mullion windows – a vertical or horizontal elements that forms a division 

between units of a window or screen, or is used decoratively. 

Natura 2000 – an area of network protected by the EU to promote certain 

natural environments. 

Natura 2000 SPA Birds - an area that is designated as a Special Protection 

Area (SPA) under the EU’s Birds Directive, and thus a part of the Natura 

2000 network. 

Natura 2000 SCI Habitats - an area that is designated as a Special Area of 

Conservation (SAC) under the EU’s Habitats Directive, and is part of the 

Natura 2000 network. 

Nutrient loading -  the quantity of nutrients entering an ecosystem over a 

period of time. 

Overpass - a road or railway bridge that passes over another road or 

railway. 

Petroglyphs – images created by removing part of a rock surface by 

incising, picking, carving etc. as a form of rock art.  

PM10 particles - a measure of particles, which in simplified terms, is the 

mass of particles in the air that is less than ten microns (m) in diameter.  

Productive forest - forest which is actively managed for the purpose of 

forestry (lumber harvest). 

Rift valley - a steep valley formed when Earth’s tectonic plates move apart 

(rift). 

 

RCP - Representative Concentration Pathways -  scenarios over how the 

greenhouse effect will be strengthened in the future. It is measured in 

radiation propulsion and is expressed as watt per square meter (W / m2).  

Red listed species - classification of threatened species measuring 

conservation status of individual species, developed by the IUCN 

(International Union for Conservation of Nature). 

Riparian zone - The zone where land meets the watercourse in a river or 

stream. 

Rocky forest – forest which is growing on basement rocks. 

Ruderal Plant - first to colonize disturbed land, due to its high growth rate 

which allows it to outcompete species with more special requirements for 

the first few years after a disturbance. 

Runestone – a raised stone with a runic inscription, which is a Germanic 

language used before the Latin alphabet 

Salix trees – a deciduous tree found most in temperate regions. The Salix 

trees are a fast growing species, often used on energy forest plantations, 

and will absorb pollutants. 

Saltå Kvarn – a mill and at the same time an ecological food company that 

produce groceries produced without using fertilizers of chemical pesticides  

Sedum – a rock plant, having thick fleshy leaves and clusters of white, 

yellow, or pink flowers. 

Species Protection Regulation (Artskyddsförordningen) – some species 

are especially protected by European law. The purpose is to ensure that 

the species are preserved by controlling their trade with them. There is a 

list of protected species in Regulation (EC) No 338/97 of the European 

Union. 

Stone wall -  man- made walls by stones.  
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Surface water - is water on the Earth’s surface, such as oceans, lakes, 

rivers, and wetlands. 

Swamp forest – forest which are inundated with freshwater, either 

permanently or seasonal. 

Swedish Cultural Environment Law – environmental legislation aimed to 

promoting sustainable development. 

Swedish National Heritage Board – is Sweden’s central administrative 

agency in the area of cultural heritage. 

Taiga - General term for the coniferous forest belt in the northern 

hemisphere. 

Till - unsorted sediment deposited by a glacier, and forming moraines. 

Trophic level - the trophic level of an organism is the position if occupies in 

a food chain. 

Protected beach area - area protected by the Environmental Code (SFS 

1998:808, chapter 7, sections 13 and 18a).  

Umbrella Species - species used for conservation, typically by protecting 

these species other species important for the ecosystem will indirectly be 

protected as well.  

Water Framework Directive - an EU directive for achieving good 

qualitative and quantitative status of in all water bodies of EU member 

states. 

Weathering - to be broken down by long exposure to the atmosphere, 

water, and organisms. 

Wood debris – is the remnants of fallen dead trees in forests. 

Woodland key habitat - small habitats of high ecological value located in 

productive forests. In Sweden, these are designated by the Swedish Forest 

Agency (Skogsstyrelsen). Their protection is not legally binding but is 

enforced through lumber certification. 
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Non-Technical Summary 

Introduction 
Ostlänken is a proposed high-speed railway connecting Stockholm 

with Gothenburg and Malmö, and is a step towards a climate-

neutral Sweden. It will offer a new sustainable transportation 

alternative that will also encourage economic development in the 

surrounding regions. In order to execute such a large infrastructure 

project, it is essential to investigate its environmental impacts and 

consequences. This environmental impact statement (EIS) analyses 

the effects of three different alternatives for the railway: the Zero 

Alternative, the Project Alternative and the Green Alternative. The 

Zero Alternative is what occurs if the project does not take place. 

The Project Alternative is the Swedish Transport Agency’s current 

proposal, and the Green Alternative is a new option developed for 

this EIS. These three alternatives will be compared in order to 

choose the most beneficial alternative for Ostlänken. 

Background 
Ostlänken was approved by the Swedish government in July 2018. 

Construction will begin between Gerstaberg and Nyköping, with the 

addition of new railway stations at Vagnhärad, Nyköping, Skavsta 

airport, Norrköping and Linköping. For the purpose of this EIS, the 

double-tracked stretch of rail has been split into four sections and 

analysed individually by four different research teams. 

The alternatives 
For the Project Alternative, the Swedish Transport Agency has 
decided on a corridor between Gerstaberg and Nyköping that 
includes track beds, bridges, and tunnels. It runs parallel to the E4, 
Sweden’s longest highway, and occasionally crosses over or under 

it. The Green Alternative is inspired by the Project Alternative but 
differs in its design, with longer landscape bridges and ecological 
solutions like ecoducts and wetlands to reduce the negative impacts 
of the project. The Zero Alternative attempts to predict how the 
area will develop in the future without the railway. 

Location 
The environment between Gerstaberg and Nyköping is a typical 

“mosaic landscape”, with a mixture of densely-populated towns, 

small villages, farms, forests and open plains. Each of the four 

sections is unique, with its own landscape-types, nationally 

important areas, population size, and protected areas—such as 

Natura 2000 and freshwater areas. Today, the E4 is a significant 

source of noise as well as landscape fragmentation, causing a 

distinct barrier effect for people and wildlife. 

Section 1 covers the area between Gerstaberg and Långsjön, and it 

is home to the Tullgarn nature reserve, a Natura 2000 area. The 

mid-sized towns of Järna and Hölö are also located here, as well as 

an organic Anthroposophic farm.  

The area between Långsjön to Sillekrog defines the boundaries of 

Section 2. The Tullgarn nature reserve continues here, as well as 

another Natura 2000 area, Lånestaheden. Both of these ecologically 

important areas contain unique biodiversity due to the unusual 

limestone found in its bedrock. 

Stretching from Sillekrog to Tystberga, Section 3 is a mosaic 

landscape, rich with small-scale agriculture, forestry and historical 

buildings and artefacts dating back to the Neolithic era. Hunting is a 

popular pastime here. 

Section 4 is located between Tystberga and Nyköping/Skavsta. The 

area is rich with natural resources like forests and watercourses, as 



 10 

well as a protected source of groundwater. There are multiple 

nationally important areas: Nyköpingsån river valley, Nyköpingsån 

river, Högåsen and Svärtaån river delta. Ostlänken will contribute to 

the development and expansion of the Skavsta airport. 

A comparison of the alternatives 
Both the Project Alternative and the Green Alternative are located 

within the corridor chosen by the Swedish Transport Agency, but as 

previously mentioned, they differ in design. The Project Alternative 

is planned to have the majority of its track built on the ground, 

which can have a negative effect on the environment at ground 

level. In addition, ground-level tracks will cause fragmentation and 

barrier effects. Both alternatives can negatively affect water and 

soils through contamination during the construction process as well 

as through track corrosion once the rail becomes operational. The 

Green Alternative will have impacts of a greater magnitude during 

the construction phase since the bridges will take more time to 

build due to their complexity. Both alternatives have a risk for soil 

compaction and erosion. Heritage sites and monuments such as 

ancient artefacts and buildings may be disturbed or damaged during 

the construction phase since they will need to be relocated or 

otherwise face destruction. 

The visual landscape will be negatively affected by both 

alternatives. The new railway will visually fragment the landscape, 

permanently altering its pastoral and historical character. There is a 

risk that the Green Alternative will have a greater negative visual 

impact than the Project Alternative if its bridges are not designed to 

minimize visual intrusion. Access to recreational areas is reduced in 

both alternatives, but with the additional bridges, the Green 

Alternative allows for better movement between areas. 

The construction of Ostlänken will cause noise and vibrations which 

have a negative effect on human health and recreation, as well as 

wildlife. These effects may be reduced once the railway is 

operational. In both the Project Alternative and the Green 

Alternative, track supports will be used to minimize vibration. Even 

though current traffic on the existing railway is expected to lessen 

when Ostlänken is operational, Ostlänken itself will be a new source 

of noise for local residents. With the Green Alternative, there is a 

higher variation in tunnels and bridges than in the Project 

Alternative. While tunnels remove noise, bridges can cause noise to 

spread further than ground-level track. To deal with this issue, the 

Green Alternative includes noise barriers on its bridges. 

When it comes to the Zero Alternative, without the Ostlänken we 

can expect an increase in traffic congestion on the E4, and as a 

result, an increase in pollution and accidents. Future population 

growth in the area may lead to the development of cities and an 

increased need for sustainable transportation solutions. Towns 

which are experiencing a population decline today may suffer 

increased abandonment, with residents choosing larger cities with 

job opportunities. 
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Icke teknisk sammanfattning 

Inledning 
Det nya höghastighetståget Ostlänken som ska sammanlänka 

regionerna Stockholm, Göteborg och Malmö är ett steg mot ett 

fossilfritt Sverige. Ostlänken kommer bidra till hållbara transporter 

samt möjliggöra regionernas tillväxt. Närliggande städer och byar 

förväntas tjäna socioekonomiskt på utbyggnaden i och med 

lättillgängliga transporter som ökar människors rörlighet mellan 

städer. Den befintliga järnvägen kommer få en ökad andel 

godstransporter. För att genomföra detta stora infrastrukturprojekt 

är det av stor vikt att utreda och analysera projektets påverkan, 

effekter och konsekvenser på miljön. Denna 

miljökonsekvensbeskrivning (MKB) beskriver effekter på miljön 

utifrån tre olika alternativ. Projekt-alternativet är Trafikverkets 

nuvarande föreslagna alternativ, det Gröna Alternativet är 

framtaget i denna MKB. Utöver det kommer noll-alternativet att 

beskrivas, det vill säga om projektet inte genomförs. De tre 

alternativen kommer därefter att jämföras med varandra för att ta 

fram det mest fördelaktiga alternativet för Ostlänken.       

Bakgrund 
Trafikverket började sin järnvägsutredning om Ostlänken i juni 2018 

och därefter godkändes det nya projektet av regeringen. Sektionen 

mellan Gerstaberg och Nyköping är den första etappen och kommer 

vara dubbelspårig. På denna sträcka kommer det upprättas nya 

stationer vid Vagnhärad, Nyköping, Skavsta flygplats, Norrköping 

och Linköping.  

Sträckan har delats in i fyra sektioner som har undersökts i mer 

genomgående detalj.  

Alternativ 
Projekt-alternativet är Trafikverkets föreslagna alternativ. 

Trafikverket har en vald korridor för sträckan Gerstaberg-Nyköping 

och denna inkluderarar spår på banvall, bro och i tunnel. Den valda 

korridoren följer E4an, och korsar denna vid vissa sträckor. 

Gröna alternativet är framtaget i denna MKB. Gröna alternativet är 

inspirerat från Projekt-alternativet med vissa ändringar och 

anpassningar. Främst har det utformats med ändringar på design 

med fler och längre broar samt olika åtgärder som ekodukter och 

våtmarker för att minska negativa effekter på miljön. 

Noll-alternativet visar framtida påverkan på området om inget av de 

ovanstående alternativen tillämpas.    

Nulägesbeskrivning 
Sträckan mellan Gerstaberg och Nyköping har en stor variation i 

landskapet och är ett så kallat mosaiklandskap. Området präglas av 

allt från tätbebyggda områden, glesbebyggelse med jordbruk och 

slättlandskap. Naturmiljön varierar i de olika sektionerna och skiljer 

sig bland annat med avseende på landskap, riksintressen, 

befolkningsmängd, Natura 2000- områden och 

vattenskyddsområden. E4an orsakar idag höga bullernivåer, 

fragmentering av landskap och utgör en barriäreffekt för människor 

och djur.   

Sektion 1 sträcker sig från Gerstaberg till Långsjön. I denna sektion 

ligger Tullgarn Natura 2000- område samt två större tätorter, Järna 

och Hölö. Antroposoferna äger delar av marken i detta område och 

driver där ekologiskt jordbruk. 

Långsjön-Sillekrog är sektion 2 inom Ostlänken. Nära den föreslagna 

korridoren finns två Natura 2000-områden, Tullgarn och 
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Lånestaheden. Båda områdena har en unik biodiversitet på grund av 

den sällsynta kalkstenen som finns i berggrunden.  

Sträckan från Sillekrog till Tystberga är sektion 3. Denna del av 

Ostlänken är mestadels ett mosaiklandskap som är rikt på jordbruk, 

skogsbruk och kulturarv. Jakt är ett stort intresse som rekreation i 

området.  

Sektion 4 ligger mellan Tystberga och Nyköping/Skavsta. Området är 

rikt på naturtillgångar som till exempel skog, vattendrag och har en 

skyddad grundvattentäkt. Det finns kulturområden av riksintressen, 

Nyköpingsåns dalgång, Nyköpingsån, Högåsen och Svärtaåns utlopp. 

Ostlänken kommer också bidra till expansionen av Skavsta flygplats. 

Jämförelse mellan alternativen 
Både Projekt-alternativet och det Gröna alternativet är inom 

Trafikverkets utvalda korridor. Det som skiljer alternativen mest 

ifrån varandra är utformningen och designen. Det Gröna 

alternativet innehåller fler broar och fler förmildrande åtgärder för 

att minska påverkan på mark och miljö. I Projekt-alternativet 

planeras järnvägen på marknivå till en större grad, vilket kan leda till 

en större påverkan på mark och miljön. Projekt-alternativet kommer 

också leda till en större fragmentering av landskapet samt ökade 

barriäreffekter. Båda alternativen kan påverka vatten och mark i 

form av föroreningar från byggandet samt när järnvägen tas i bruk. 

Det Gröna alternativet kan komma att påverka mark och miljön i 

högre grad under konstruktionsfasen eftersom broar tar längre tid 

att bygga samt är mer komplicerade. Risken för sättningar och 

erosion finns i båda alternativen. Kulturarv i form av fornlämningar 

och kulturlandskap kan komma att hotas, då de riskerar att flyttas 

eller förstöras vid byggandet av Ostlänken.  

Landskapsbilden kommer påverkas negativt av båda alternativen. 

Den nya spårvägen kommer fragmentera landskapet och skapa 

visuella störningar. Det finns risk för att det Gröna alternativet kan 

ha högre visuell påverkan, om broarna inte designas eller utformas 

efter landskapet. Tillgången till rekreationsområden påverkas 

negativt i båda alternativen, med det Gröna alternativet som 

innehåller fler broar kan det bidra till bättre rörlighet mellan olika 

rekreationsområden.   

Konstruktionen av Ostlänken kommer att orsaka buller och 

vibrationer, vilket har negativ påverkan på människors hälsa, 

rekreation och djurliv. Påverkan kan komma att minska när 

Ostlänken är färdigbyggd. Banan planerar att byggas med 

markförstärkning för att minimera effekterna av vibrationer i både 

Projekt-alternativet och det Gröna alternativet. Trafiken på den 

existerande järnvägen förväntas minska i och med byggandet av 

Ostlänken vilket leder till mindre buller. Samtidigt blir Ostlänken en 

ny bullerkälla.  I det Gröna alternativet finns en högre variation av 

tunnlar och broar än i Projekt-alternativet. I tunnlar försvinner 

problemet med buller medans broar kan orsaka högre bullernivåer. 

Bullerskydd som åtgärd ingår med broarna i det Gröna alternativet.  

Om projektet Ostlänken inte genomförs kan E4an i framtiden bli 

mer belastad och därmed orsaka mer föroreningar än idag samt att 

risken för olyckor ökar. En ökad befolkning i regionen kan bidra till 

att städer växer och ett ökat behov för hållbara transportlösningar. 

Städer som idag minskas i population kan urholkas i brist på 

transporter till större städer med jobbtillfällen.  
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1. Introduction 

1.1 Background to Ostlänken 
The railway has brought Sweden together for 150 years. The railway 

system is now demanding a need for increased capacity in order to 

meet the goals for future travel and transport. The primary aims for 

increasing the railway systems were to connect cities, stimulate 

regional development, reduce carbon dioxide emissions from road 

traffic. The transport system is reaching the current carrying 

capacity, especially surrounding large cities and in the larger 

transport areas (Regeringen, prop. 2012/13:25). The congestion and 

delays that arise leads to high costs for the entire community and 

Sweden's railway system has for a long time demonstrated tangible 

problems. For example, there is an increased need for 

reinvestments, strengthening operations and maintenance. Along 

with this, the need for increased transport opportunities from 

business, government and individual companies’ increases. Thus, 

the aim for the future transport development is to be accomplished 

in a climate-friendly manner (Regeringen, prop. 2012/13:25). 

Calculations were made to decide whether to expand the existing 

railway system or, alternatively, build a high-speed railway. The 

latter proposal proved more expensive, yet showed to have 

significantly improved benefits overall (Regeringen, prop. 

2008/09:93) Initially, Banverket conducted a railway investigation 

concerning Ostlänken, and in June 2018 the government accepted 

the proposed project and, consequently, the next generation high 

speed railway will finally link the cities of Stockholm, Göteborg and 

Malmö together in a more efficient way (Banverket, 2008). The 

construction of Ostlänken is motivated by its several benefits and it 

provides good conditions for climate-friendly traffic, on local, 

regional and long-distance travelling (Banverket, 2008). Other 

benefits of Ostlänken is that more trains can run in shorter travel 

time and with improved punctuality. The additional capacity for 

trains on this route will provide new space for freight trains on the 

already existing railway. The ability to transfer road freight to the 

existing railway should prove advantageous to the environment 

(Vägverket, 2017-12-01). 

Ostlänken is considered to be the first part of the "Nordic Triangle", 

and the section between Järna and Linköping, an approximately 150 

kilometers double-track railway is planned as a first step to link the 

regions; Mälardalen, Södermanland and Östergötland together, 

with stations at Vagnhärad, Nyköping, Skavsta Airport, Norrköping 

and Linköping (Banverket, 2008). Some of the stations are planned 

to function as travel centres and a planned connection with the 

stations are also believed to stimulate major urban development. 

With the construction of Ostlänken, the capacity is being raised, 

which will provide sustainable growth, both economically and 

culturally (Ostlänken, 2018a). The new travel centres, mentioned 

above, will have slightly different functions, such as redirect 

passengers for further traveling, attract people to rural areas and 

increase the number of local inhabitants. In Vagnhärad an 

expansion of the society is planned, located north of the railway 

line, and due to the expected population increase, a new centre is 

needed. In Skavsta, the travel centre will fulfil a function of 

streamlining passengers between trains and aircraft and Nyköping's 

travel centre is centrally located to the existing city but is expected 

to mean a lot for future development of the city (Ostlänken, 2018b). 
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1.2 International Examples 

Following the decision to develop High Speed Rail (HSR) in Sweden 

it makes sense to cast an eye to the international market and see 

the possible costs, both financial and environmental that may occur 

when HSR is developed.  

History  
The conception of HSR took place in Japan throughout the 1950s 

and 60s, during the development of the Shinkansen rail link. 

Multiple new technologies were developed to upgrade the rail. 

Operational speeds were initially designed for 210 km/h. This was 

achieved by the removal of the traditional locomotive engines and 

replacement with multiple electric motor units powered at 25 kV ac 

(UIC, 2018). This setup allowed for better weight distribution and 

superior acceleration. Automatic Train Control (ATC) and 

Centralised Traffic Control (CTC) vastly increased efficiency of 

operation and created a reliable and consistent service (UIC, 2018). 

The significance of this development was profound for both Japan 

and the world as the technologies developed in Japan allowed HSR 

in Asia and Europe to blossom. Givoni et.al (2006) concluded in a 

review of the development of High speed trains that it is the best 

substitute of conventional railway services. This was only on routes 

that were of a high enough required capacity. However, it is difficult 

to justify the continued development of HSR as it is of extremely 

high initial investment cost and the operational economics are still 

relatively unknown.  

Main examples  

Large scale proposals of HSR are now under consideration in the UK, 

USA and obviously Sweden, amongst others. Today China is the 

world leader of HSR construction and operation. 26,869 km of 

operational rail has been created in the last 10 years in China alone. 

The Chinese government have pushed for mass modernisation and 

construction of HSR. Some local authorities have protested against 

HSR construction because of fears for environmental and locally 

damaging effects, but the general consensus of the Chinese people 

is that of acceptance (Me, et al. 2015). This has also allowed for 

expansion with minimal friction.  

Turkey have built around 1500 km of HSR between 2003-13. 

Generally, because of the automation of the HSR accidents are very 

low, with turkey seeing only two major HSR crashes since 2004 

compared to a very high number of incidents on standard rail. 

(Aljazeera, 2018) 

Relative costs 

China also have the lowest overall construction costs at USD $18.6 

million/km (Ollivier, 2014) compared to $92 million/km in the USA. 

This has been made possible by huge governmental investment 

cheap labour and cheap land acquisition. The current developments 

across California, USA, has an initial budget of $77 billion for a 

stretch of 836 km. A total cost of $92 million/km almost at four 

times the construction costs of China. The development of 

standardised practises for bridge construction, by casting concrete 

beams in temporary factories along the track lengths reduces 

transportation, therefore costs and fuel consumption is also 

reduced. In China, the average cost of double track bridge 

construction for 250km HSR converts to around $9 million/km 

(Ollivier, 2014). And due to tunnelling systems cost per/km is 

around $10 million which is a fifth of construction costs in the USA 

at around $50 million/km (Ollivier, 2014). 

Comparing this to the current estimated budget for the Ostlänken 

project of 54 billion SEK, this equates to a construction cost of 

around $40 million/km.  
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Environmental concerns are constantly expressed with all HSR 

developments. Local land damages and pollution cause localised 

impacts but the overall climate effects are assumed to be beneficial 

(reducing CO2 output).  Miyoshi (2013) investigated the reduction 

effect of proposed HSR in the UK and found that ‘In 2033, overall 

CO2 Reduction due to HSR operation on the route is estimated at 

100,000 t CO2 per annum, which is less than 0.1% of the total UK 

domestic transport emissions in 2007’. So HSR might not be the 

solution people are looking for. 

1.3 Aim 
The main aim of this EIA is to evaluate the environmental impacts 

associated with construction and operation of Ostlänken, for the 

stretch that runs from Järna (Gerstaberg) to Nyköping/Skavsta, and 

to offer an alternative to the proposed Ostlänken plans for this 

stretch that we deem more environmentally sustainable. Further it 

is our aim that the EIS we produce can be used by decision makers, 

stakeholders and the public, involved in ongoing and future 

Ostlänken plans, so that sustainable development within Ostlänken 

plans can be promoted. 

1.4 Boundaries and assumptions  
Temporal boundaries 

The time period that is considered within this EIA is the time period 

that stretches from the start of construction, which Is expected to 

take place between 2018 and 2021, and runs 15 years into the 

future after Ostlänken is expected to be completed, which it is 

expected to be between the years 2033 and 2035 (The Swedish 

Transport Administration Homepage, 2018). Our environmental 

impact assessments will thus be based on the situation that is 

expected to be present around the year 2050. 

Spatial boundaries 

In this EIA we are only assessing the stretch from Järna (Gerstaberg) 

to Nyköping/Skavsta of Ostlänken. For this stretch we are assessing 

impacts for humans, structures, and animals, located close enough 

to be affected by environmental impacts from Ostlänken as well as 

from the current railway, which runs close to the proposed 

Ostlänken track and which will be directly affected by Ostlänken in 

the form of decreased traffic, from 40 trains per day to about 10 

(Oral information, Lindkvist, 2018), which will be of as much 

relevance for many nearby residents as Ostlänken itself will be. 

In this EIA, we are only considering alternative routes for the 

proposed track that can be laid out within the latest decided upon 

corridor, which was decided upon in May of 2018 (Oral information, 

Christian Udin. 2018). 

Subject boundaries 

In this EIA we are not assessing economic impacts in great detail, 

some will be assessed with regards to natural resources, but given 

time constraints the wider economic effects will not be accessed. 

We are however assessing certain socio-economic impacts, such as 

health impacts as a result of the increased travel options and job 

opportunities Ostlänken provides for nearby citizens. 

When we consider alternative options, we do not consider 

alternative materials or construction methods, neither do we 

consider other type of trains or speeds for which the trains travel by 

than the ones that have been proposed in the latest Ostlänken 

plans. 

Process boundaries 

Normally a core focus during an EIA is involvement with public 

citizens and stakeholders to a large degree throughout the entire 

process. Given our short time period of about 6 weeks, and given 
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our limited resources, we chose to not involve the public and 

various stakeholders throughout the process aside from a brief visit 

where we asked for opinions of a few affected locals in the 

northernmost part of the proposed Ostlänken route. 

Assumptions 

The traffic prognosis for Ostlänken and the current railway that we 

have relied on in this EIA are estimated for the year 2040, which 

represents the time where Ostlänken is expected to have been 

operational for about 5-7 years.  We assume that these traffic 

prognoses still will be fairly similar to the expected traffic around 

the year 2050, which today is expected to represent the year where 

Ostlänken has been operational for about 15 years. 

In this EIA, we assume that the project alternative throughout its 

entire construction and operational stages, will seek to minimize 

environmental impacts by relying on the latest environmentally 

friendly equipment, technology, and materials, assuming it is not 

economically or practically unreasonable to do so.  

1.5 Methods  
This EIA is the result of the collaborative work by four separate 

teams, over a period of six weeks, assessing four separate areas for 

the Ostlänken stretch between Järna and Nyköping/Skavsta.  

The work has largely consisted of identifying, assessing, and 

evaluating the significant environmental impacts associated with 

construction and operation of Ostlänken within the selected stretch, 

and to propose a more environmentally sustainable alternative 

route and design for the railway within the latest decided upon 

corridor where the railway must be confined within. 

Information has been collected from documents and interviewed 

personal from relevant government bodies (such as the Swedish 

Transport Administration), from affected counties and 

municipalities, from personnel affiliated with the Ostlänken project, 

such as its project leader Ulf Broberg, and from consultants working 

on the ongoing noise estimations for the latest Ostlänken plans.  

Relevant scientific literature has been gathered from scientific 

databases, such as from the ISI Web of Science and Google scholar. 

Other databases, such as The Swedish species information centre 

has also been used. Attained literature studies have among other 

things included studies on how noise affects humans and wildlife, 

and studies on how bridges alter noise from trains.  

All of the segments were visited in a field trip to get an overview of 

the segments and to increase the understanding of the environment 

that potentially will be impacted. Case studies of similar projects 

were analysed to widen the perspective regarding potential 

impacts. 

In our EIS we have made use of matrices to summarize key 

environmental impacts and their significances. Seven levels of 

impact grading, from “major negative” in red, to “major positive” in 

green, with “neutral” in yellow, have been used for our matrices 

(adapted from, Glasson et.al, 2013). 

Table 1.1 This shows the chosen color scale and the definitions used within all the 
matrices (adapted from Glasson, 2013). 

Major Positive A major improvement of the quality of the 
environment compared to the situation today or a 
major positive impact on human health on both a 
local, regional and global scale. 

Medium Positive An improvement that is substantial, but does not 
add up to a major improvement.  
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Minor Positive Small improvement of the current situation 

Neutral/No impact No impacts 

Minor Negative 
 

 

Small negative impacts compared to the current 
situation. These can be temporary, reversible or of 
small magnitude.  

Medium Negative Negative impacts of larger magnitude that 
stretches over a longer time period but are 
preventable. 

Major Negative Major negative impacts on the environmental and 
human health. These are irreversible and not 
possible to mitigate.  

 

We have relied on system analysis in our EIA. Our EIS includes 

Causal Loop Diagrams (CLDs) which is a tool to that aids in analysing 

and visualizing how different variables in a system are interrelated 

(Spector et al., 2001). Our CLDs intend to provide holistic views of 

the alternatives and their environmental impacts and how variables 

resulting in these impacts interact, for example in regard to 

feedback loops and in regard to cumulative effects. 

Several maps analysing and visualizing the project area and certain 

elements were produced in GIS (Geographical Information systems) 

for the baseline, the project alternative, and for the green 

alternative, for various topic areas of consideration. The GIS 

software used was ArcGIS. The input data were obtained from the 

Swedish mapping, cadastral and land registration authority. Maps 

presented in our EIS have either been produced in GIS or taken from 

prior relevant documents. To analyse the effects of noise and 

vibration disturbance on residents, noise and vibration corridors 

have been produced in GIS. The method for production and usage 

of these corridors is laid out further below. 

Environmental Objectives Matrix 

Each section has identified how each objective is affected. To decide 

the effect of Ostlänken as a whole, the effects were assigned 

numerical values where positive = +1, neutral = 0 and negative = -1. 

For each objective and alternative, the numbers were added 

together. A positive sum gives a positive effect, negative sum gives a 

negative effect and 0 gives a neutral effect. The uncertainty is 

decided by how many sections that are in agreement with each 

other as follows: 

 Low uncertainty (*): 1 section is not in agreement with the 

other 3 

 High uncertainty (**): 2 or more sections are not in 

agreement with each other 

The objectives “A Balanced Marine Environment” and “Thriving 

Wetlands” are only affected in section 1 and 4. Therefore, only 

these sections have affected the final score. 

Combined Matrix 

The summary matrix for all sections were made by assigning the 

grade of the impact with numbers from -3 to +3, where -3 is major 

negative and +3 is major positive. The grade of the impact from 

each section were then added for each alternative, and a mean was 

calculated. The mean decides the common impact for that specific 

area, e.g. natural environment. 
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Method for production and usage of noise and 

vibration corridors 

Noise risk corridors in GIS 

In our analyses of noise impacts we have made use maps with 

corridors indicating approximate risk zones for where certain 

amounts of noise is likely to reach along the railways and the 

motorway given a flat surface and given no significant obstacles 

hindering the noise as it travels outwards from the tracks. These 

maps and corridors have been produced in GIS and the software 

used has been ArcGIS. 

 

Information needed to produce corridors for the current railway, for 

today and the future scenarios (based on traffic estimations for the 

year 2040), have been provided to us by Ingegerd Johansson (Oral 

information, 2018), the person in charge of train noise calculations 

at the Swedish Transport Administration for Stockholm and 

Södermanland counties. Information needed to produce noise 

corridors for the E4 motorway, based on current traffic levels and 

based on legal speeds and traffic conditions, have been provided to 

us by Clas Delling (Oral information, 2018), the person in charge of 

road noise calculations at the Swedish Transport Administration for 

Stockholm and Södermanland counties. Information needed to 

produce corridors for Ostlänken, based on traffic estimations for the 

year 2040, have been provided to us by Åsa Lindkvist, consultant at 

ÅF consult AB who currently (and since 2015) is providing technical 

acoustic assistance for the Ostlänken project (Oral information, 

Lindkvist, 2018). The calculated distances provided to us by 

Lindkvist are based on the latest speed, embankment, rail, and 

traffic changes for Ostlänken as of December 2018 (Ibid). Given that 

the branch line through Nyköping only will see a smaller amount of 

the passing high speed trains through Ostlänken (Oral information, 

Christian Udin, 2018), the noise distances for equivalent noise levels 

for Ostlänken that we have been provided, are not applicable for 

the branch line. The noise distances for maximum noise distances 

however are still applicable for major parts of the branch line as 

well. 

The information provided to us by the sources mentioned above 

consist of roughly calculated distances for where certain noise levels 

(maximum and equivalent noise levels) will reach next to the tracks 

in question given flat ground without significant obstacles blocking a 

certain amount of the sound as it travels outwards from the tracks. 

In reality, the distances for where certain noise levels reach next to 

these noise sources vary to a large degree along the tracks, based 

on the many variables interacting with the sound (mainly consisting 

of variables reducing the spreading of the noise in various ways, 

such as buildings blocking a certain amount of it) as it travels 

outwards from the source (Oral information, Johansson, 2018a). 

Varying train speeds throughout different parts of the two railways 

also factor in significantly in varying noise levels along the tracks 

(Ibid). 

As trains approach stations they slow down, but the resulting noise 

from breaking, and the resulting noise from accelerating as the 

trains leave a station, to a significant degree compensate for the 

reduced noise resulting from lower speeds (Ibid). The distance for 

where 45 dBA maximum noise indoors on average reaches next to 

the track varies to the highest degree among all the roughly 

estimated distances given that the housing structures vary 

significantly in how efficiently they reduce noise (Ibid). With this in 

mind we have in this EIA used the roughly calculated noise distances 

that we have attained, to produce noise risk corridors through GIS 

software that show areas that are to be considered to possibly be 

affected by various noise levels, along Ostlänken by the year 2040, 
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and along the E4 and the current railway today and by the year 

2040, assuming no significant noise barriers are present. 

 

The calculated noise distances used for production of the 

approximate noise risk corridors used in this EIA are seen in table  

1.2 below. The specific noise levels we requested calculated 

distances for were chosen based on the noise guidelines for train  

projects as expressed in proposition 2015:216, mentioned in section 

1.7.1. The traffic along the E4 motorway stretching from Järna to 

Nyköping may by the year 2040, for the various future alternatives, 

differ from today’s traffic levels. We have however assumed that 

such potential traffic changes for the motorway most likely not will 

differ to such a degree that today’s noise levels not will be 

approximately applicable for the future scenarios as well. We have 

thus applied the approximate noise distances for the motorway 

from today, for analysis of the future scenarios as well. 

 

Table 1.2 Noise distances given flat ground and no outside obstacles. 

The E4 motorway today   

70 dBA maximum noise outdoors ca 40 m 

60 dBA equivalent noise outdoors ca 125 m 

The current railway today   

70 dBA maximum noise outdoors ca 400 m 

60 dBA equivalent noise outdoors ca 45 m 

The current railway by the year 2040 given the Project alternative   
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70 dBA maximum noise outdoors ca 350 m 

60 dBA equivalent noise outdoors ca 36 m 

Ostlänken by the year 2040   

70 dBA maximum noise outdoors ca 350 m 

45 dBA maximum noise indoors (given noise reduction of 25 dBA by the affected housing structure) ca 350 m 

60 dBA equivalent noise outdoors ca 40 m 

55 dBA equivalent noise outdoors ca 125 m 

As tunnels reduce noise levels by train for nearby areas with about 

100% (Delling, Oral information, 2018) we have adjusted our 

approximate noise risk corridors accordingly. We have not adjusted 

the noise risk corridors for bridges and elevated rails, but we take 

the fact that elevated rails may result in higher noise levels, as 

explained in section 1.7.1, into account when assessing noise 

impacts for the various alternatives.  

 

Through GIS analysis we have attained numbers for the number of 

residential houses being placed within certain noise risk corridors 

for the baseline scenario and various future scenarios. These 

numbers do not represent the number of houses affected by a 

certain noise level, since the corridors as explained above only 

roughly indicate areas that are of risk of being affected by a certain 

noise level. The number of houses placed within certain noise risk 

corridors, for the various scenarios, have in analysis been used to 

give an approximate estimate of how many residents may be of risk 

of being affected by certain noise levels for the various scenarios. 

 

Vibration risk corridors in GIS 

Vibration corridors used for analysis in this EIA have only been 

produced for vibrations emanating from Ostlänken, and not from 
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the current railway or from the E4. The vibration corridors used are 

based on estimates provided in an EIS for Ostlänken from 2009 

(Banverket, 2009). In this report, an area of up to 280 m on thick 

clay ground (close to 8 m or above) next to the Ostlänken railway 

have been deemed a risk zone for possible adverse effects on 

buildings and humans located within these buildings. The closer to 

the track the higher risk for an adverse effect, and the higher the 

risk for increased magnitude of such an effect. According to a rough 

estimate by Åsa Lindkvist, this estimated vibration distance from 

2009 may still be somewhat reliable for the latest Ostlänken plans 

(Oral information, Lindkvist, 2018). For our vibration corridors 

produced in GIS we have relied on the risk zone distance from 2009 

and applied it for all areas deemed to have sufficient amounts of 

clay, to produce vibration corridors along the Ostlänken track for 

the project alternative. The amount of housing structures located 

on areas with sufficient amounts of clay within this vibration risk 

corridor have thus been taken into account when assessing possible 

vibration impacts for the project alternative and for the green 

alternative. 

Methods for cumulative effect analysis 

Systems analysis  

A system can be defined as a group of interacting or interdependent 

parts that forms a unified whole with a specific purpose. Systems 

thinking is an approach to problem solving that is, literally, a system 

of thinking about systems. It can be used to better understand the 

complexities of a complicated system in order to better predict their 

behaviour and ultimately, change their outcomes (Arnold and 

Wade, 2015).  

Causal Loop Diagrams – CLD 

A Causal Loop Diagram, or CLD (Figure 1.1), is a way to visually 

represent how the different variables of a system are interrelated 

and how they influence each other. It consists of a set of nodes, in 

the form of variables, and connecting arrows that describe the 

causal relationship between those variables and its directionality. A 

positive (+) link means change occurs in the same direction; as one 

variable increases or decreases, the other does the same. A 

negative (-) link means change occurs in the opposite direction; as 

one variable increases, the other decreases, or vice versa (Columbia 

University, n.d.). 

A CLD can only qualitatively describe how variables affect each 

other; no concrete conclusions can be made about the magnitude 

or significance of each link. 

 

Figure 1.1 An example of a Causal Loop Diagram. Made by Edvin Holmerin. 

1.6 Description of alternatives 
To provide a basis for future decisions regarding the development 

of Ostlänken the environmental impacts of three different 

alternatives will be analysed; the Zero alternative, the Project 

alternative and the Green alternative. All alternatives are 

geographically limited to the four sections between Järna and 
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Nyköping/ Skavsta and some general information is provided here. 

For further details, see each section. 

1.6.1 Zero alternative 
With this alternative, the development of Ostlänken is not carried 

out and the existing railway Södra Stambanan continues to be the 

only railway trafficking the stretch between Järna and Nyköping. 

The traffic on Södra Stambanan has little room for expansion. 

According to Lindkvist (2018) it now operates at about 60% of full 

capacity. However, the head of Ostlänken Ulf Broberg has stated 

that during intense traffic the railway is operating at full capacity 

(Oral information, Broberg 2018). Since the travelling need is 

expected to increase in the future, most of that will therefore be 

met by using other transports than trains e.g. cars. 

1.6.2 Project alternative 
This is the latest proposed plan made by Trafikverket. In it, 

numerous impact categories have been considered: visual 

landscape, cultural environment, natural environment, outdoor 

recreation, health and natural resources. The combined effect on 

each of these categories has been analysed together with the 

physical characteristics required for a railway. The result of that 

weighted analysis has produced the projected route in the Project 

Alternative (Banverket, 2009). 

Within the sections investigated in this EIA there will be three new 

railway stations: Vagnhärad, Nyköping and Skavsta. In Vagnhärad, in 

Trosa municipality, the station will be located just north of the 

village. Two different stations are planned in Nyköping’s 

municipality, one in central Nyköping which will be connected 

through a bypass, and one at Skavsta airport. 

Ostlänken will enable more communal travelling and gods transport 

to be made by relatively energy efficient trains. The project is also 

believed to have major socioeconomic impacts within the region 

with an increasing connectivity, in particular to the Stockholm 

market for jobs and education (Banverket, 2009; Trafikverket, 2018; 

Nyköping-Östgötalänken AB, u.å.a). 

The railway will be built in the vicinity of the E4 and with varying 

construction design throughout the investigated stretch. The 

railway will be constructed on bridges, banks, cuttings and in 

tunnels to adapt to the natural landscape but also to prevent the 

most adverse environmental impacts. In 2017 first steps of 

construction started and the plan is that the whole Ostlänken (not 

just sections covered in this EIA) will be finished by 2028 (Nyköping-

Östgötalänken AB, u.å.b). 

1.6.3 Green alternative 
This alternative is based upon the Project alternative. However, the 

impact categories are weighted differently. In the Green alternative, 

the impacts on the natural environment has been of highest 

significance and therefore, through construction design, avoided to 

a high extent. Although this has led to a compromise on other 

impact categories, at times they are still considered. 

1.7 Noise & vibrations 

1.7.1 Noise 
Noise pollution is a major issue for human health and among all 

environmental disturbances it is the one that is affecting the largest 

number of Swedish citizens (Banverket, 2009). Noise is defined as 

unwanted sound and is usually measured in decibel-A (dBA), which 

is a measurement of how the human ear perceives noise. It can be 

described as equivalent noise, which is the average noise during a 
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set time period, or as the maximum noise level that occurs at a 

given moment (ibid.). 

Railway noise results from the contact between rail and wheel 

(rolling noise), the engine, and from aerodynamic properties of the 

train (aerodynamic noise) (Trafikverket, 2017 b). Between 30-300 

km/h, rolling noise is the dominated source of noise and it increases 

with increased speed. If the speed is doubled it will lead to an 

increase of 4-10 dBA. The length of the train also affects the noise 

level, if the length of the train is doubled, the equivalent noise will 

increase with about 3 dBA. Furthermore, different train models 

generate different levels of noise (ibid). Bridges and elevated 

railway can result in noise levels up to 10 dB greater than on ground 

level given the bridge itself functions as an additional source of 

noise through the vibrations within the structure (Bewes et al., 

2006). Further, the noise from an elevated source does in general 

not encounter as many objects in its path, meaning that noise 

emanating from elevated sources in general spread longer distances 

than noise emanating from ground level (Oral information, Högner, 

2018).  

Being exposed to noise, can lead to changes in the way the body 

functions; the body responds by releasing stress hormones like 

adrenaline. The severe effects of noise exposure don’t just occur in 

workplaces with high sound levels, but at relatively low 

environmental noise levels as well when it affects concentration, 

relaxation and sleep (Jhanwar, 2016). At noise levels of 40 dBA 

based on average long-term exposure, humans can experience 

sleep disturbance, annoyance, and awakenings; at levels at and 

above 55 dBA, noise can trigger higher blood pressure and lead to 

ischaemic heart disease (T. Munzel, et al., 2014; European 

Commission, 2018). The World Health Organization recommends 

noise levels by train to not exceed 44 dB indoors during night (WHO, 

2018). Extended exposure to noise levels between 70-85 dBA can 

lead to significant hearing impairment (Jhanwar, 2016; Ali, I., et al. 

2018). 

Noise pollution has also been shown to negatively impact animals 

and ecosystems, with wildlife effects frequently being seen starting 

at 50 dBA (Shannon, G. et al., 2016). Adverse impacts on wildlife 

include increased death as a result of reduced animal prey 

detection, interference with reproduction processes and with 

navigation, and hearing loss (Ibid). 

Target guidelines for noise 

Sweden has target guidelines that all new railway and road projects 

must take into consideration. These guidelines have been set with 

the intent to avoid and/or mitigate the many health issues 

described in the section above. The guidelines state noise levels that 

should not be exceeded for nearby housing structures during the 

operational phase of a railway or road project (Table 1.3). 

Table 1.3 Target guidelines from proposition 1996/97:53. 

30 dBA Equivalent indoor 

45 dBA Maximum indoors nighttime 

55 dBA Equivalent outdoor (at facade) 

70 dBA Maximum outdoor (at terrace) 
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In a more recent proposition, 2015:216, the Swedish Parliament 

changed the guideline for equivalent noise outdoor at the facade of 

a housing structure to 60 dBA while the other mentioned guidelines 

expressed in the table above remained the same (Oral information, 

Delling, 2018). However, the guidelines expressed in proposition 

1996/97:53 are still the guidelines that both The Swedish Transport 

Administration and the Swedish Environmental Protection Agency 

apply in their considerations as of today (Ibid). 

Noise from more than one source 

Even though noise from the E4 and Ostlänken stays within the 

recommended guidelines, the cumulative effect should also be 

considered. Today’s guidelines do not take this into account and 

methods to assess this are sparse. According to Boverket, the 

perceived disturbance increases when more than one source of 

noise is present (Naturvårdsverket., 2014). In the area surrounding 

the corridor, a relatively constant noise from the E4 will be mixed 

with momentane noise when a train is passing. At high noise levels 

(> 55 dBA equivalent noise), the perceived noise will increase with 

up to 3 dBA from the noise from each source (Naturvårdsverket, 

2014). This means that the noise impact is underestimated when 

only looking only at the rail in areas affected by both. 

1.7.2 Vibrations 
Vibrations can be described as the swinging motion of an object 

back and forth along a centralized point. The amount of swings per 

second represents the frequency and is measured in Hertz (Hz). The 

frequency of the swings, combined with the distance an object 

moves during each swing, is used for measuring the amount of 

vibration, in mm per second, for an object that is affected by 

vibration (Department of Physical Geography at Stockholm 

University, 2004). 

Rail traffic can cause vibrations in the ground. In fine grained 

materials, such as clay, the vibrations can travel to nearby buildings 

causing them to vibrate (Ögren, 2016). On bedrock ground carried 

noise can be transported to buildings causing noise disturbances 

indoors. 

Vibrations are generally less studied than noise. However, it is 

known that the human body is sensitive to vibrations and that they 

affect the nerve system in several ways. Impacts includes 

disturbances on sleep and concentration (Trafikverket 2017, a). The 

sensitivity for vibrations varies from person to person, in general, 

disturbance may occur between 0,1-0,3 mm/s (ibid). A study by 

Smith et al (2015) showed that the heart activity is affected by 

vibrations at levels of 0,3 mm/s, and sleep disturbances occurs at 

0,4mm/s. Additionally, research has shown that the perceived 

disturbance increases when exposed to noise and vibrations 

combined (Trafikverket, 2017 a). 

Target guidelines for vibration 

The Swedish Traffic Administration has set the following guidelines 

for vibrations from railway and road projects: Vibrations affecting 

housing structures and health care structures should not exceed 0,4 

mm/s more than 5 times a night, meaning between 22.00 and 06.00 

(Trafikverket, 2017). 

1.8 Relevant legal framework  
The analysis of the legal framework will provide an overview of the 

Law on the construction of railways (1995:1649), the Environmental 

Code (1998:808), the Planning and Building Act (2010:900) and the 

Heritage Conservation Act (1988:950).  

These acts contain the most important legal requirements that will 

have to be complied with during the planning process for the 
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proposed high-speed railway. This section will therefore serve as a 

useful guideline. 

1.8.1 The law in respect of railway construction 
The following laws are relevant to the construction of railways: 

 Law on the construction of railways (Lag om byggande av 

järnväg) (1995:1649) 

 Regulation on the construction of railways (Förordning om 

byggande av järnväg) (2012:708) 

The Law on the construction of railways (1995:1649) requires any 

person who intends to construct a new railway to observe the 

general considerations, basic provisions concerning the 

management of land and water areas, special provisions concerning 

land and water management in certain areas of Sweden and 

environmental quality standards provided for in chapters 2-5 of the 

Environmental Code (1998:808).1 The provisions of the 

Environmental Code are discussed in more detail below. 

A person who intends to construct a railway must prepare a 

“railway plan” in consultation with the relevant County 

Administrative Board and affected stakeholders. The railway plan 

needs to consider, amongst other factors, the location, design and 

environmental impact of the proposed railway.2  

The County Administrative Board must assess whether the 

proposed railway is likely to lead to a significant environmental 

                                                           
1 SFS 1995:1649, chapter 1, section 3. 

2 SFS 1995:1649, chapter 2, sections 1-2. 

3 SFS 2012:708, section 8. 

impact by taking into account the provisions of sections 10-13 of the 

Environmental Assessment Regulations (2017:966).3 The 

Environmental Assessment Regulations are discussed in more detail 

below. 

If the County Administrative Board determines that the proposed 

railway is likely to have a significant environmental impact, the 

person who intends to construct the railway must conduct an 

environmental impact assessment4 and an application for a permit 

to authorise the project must be submitted to the competent 

authority, in accordance with the procedures and requirements of 

the Environmental Code and the Environmental Assessment 

Regulations.5 The environmental impact assessment is an account 

of the foreseeable impact of the proposed railway on human health 

and the environment. It must contain information on the 

environmental conditions in the area that may be affected by the 

planned railway, the changes in environmental quality that may 

result from the planned railway and what effect these changes may 

have on human health and the environment.6 

By linking the Law on the construction of railways to the 

Environmental Code and its regulations, coordination between the 

railway planning process and the environmental permitting process 

can be achieved. It also ensures that individual and public interests 

in environmental protection, nature conservation and the cultural 

environment are considered during the planning, construction and 

operation of a proposed railway.   

4 SFS 1995:1649, chapter 2, section 4. 

5 SFS 1995:1649, chapter 2, section 8 and SFS 2012:708, section 8a. 

6 SFS 2012:708, section 11. 
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1.8.2 The law in respect of environmental 

management 
The following laws are of relevance to environmental management 

in the context of the proposed project: 

 Environmental Code (Miljöbalken) (1998:808) 

 Environmental Assessment Regulations 

(Miljöbedömningsförordning) (2017:966) 

 Air Quality Regulations (Luftkvalitetsförordning) (2010:477) 

 Regulations on environmental noise (Förordning om 

omgivningsbuller) (2004: 675) 

 Regulations on the management of the quality of the 

aquatic environment (Förordning om förvaltning av 

kvaliteten på vattenmiljön) (2004:660) 

 Directive 2011/92/EU of the European Parliament and of 

the Council of 13 December 2011 on the assessment of the 

effects of certain public and private projects on the 

environment (as amended by Directive 2014/52/EU of the 

European Parliament and of the Council of 16 April 2014) 

 Council Directive 92/43/EEC of 21 May 1992 on the 

conservation of natural habitats and of wild fauna and flora 

 Directive 2009/147/EC of the European Parliament and of 

the Council of 30 November 2009 on the conservation of 

wild birds 

 Directive 2000/60/EC of the European Parliament and of the 

Council of 23 October 2000 establishing a framework for 

Community action in the field of water policy 

                                                           
7 SFS 1998:808, chapter 1, section1. 

8 SFS 1998:808, chapter 1, section1. 

Environmental Code (Miljöbalken) (1998:808) 
Background 

The Environmental Code (1998:808) sets out the fundamental legal 

framework for the promotion of sustainable development in 

Sweden.7 It therefore plays a key role in the planning process for a 

major infrastructure development such as the proposed railway. 

The objectives of the Environmental Code include: the protection of 

human health and the environment from harmful impacts; the 

preservation of biological diversity; the long-term sustainable 

management of land, water and the physical environment; and the 

sustainable use of natural resources.8 

Various measures are laid down by the Environmental Code to 

achieve these objectives. 

 General rules of consideration that must be observed 

whenever an activity that may cause damage to the 

environment is undertaken include, amongst others, the 

precautionary principle, the polluter pays principle, the 

product choice principle and principles regarding resource 

management, recycling and suitable localisation of 

activities.9  

 Basic provisions concerning the management of land and 

water areas state that land and water areas must be used for 

the most suitable purpose;10 the character of land and water 

areas that have remained largely unaffected by development 

9 SFS 1998:808, chapter 2, sections 1-8. 

10 SFS 1998:808, chapter 3, section 1. 
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should be protected to the extent possible;11 ecologically 

vulnerable areas should be protected to the extent 

possible;12 and areas of national interest (by reason of e.g. its 

natural or cultural value, agricultural importance, suitability 

for industrial activity or the interest of national defence) 

should be protected.13    
 Special provisions concerning the management of land and 

water areas in certain areas of Sweden that are of national 

interest in light of their natural or cultural significance state 

that developments may only be undertaken in these areas in 

accordance with specific requirements and only if the natural 

or cultural value of the area in question will not be 

significantly damaged.14 

 Environmental quality standards are regulations that specify 

the maximum acceptable levels of various types of land-, 

water- and air pollution.15 Any activity that may give rise to 

pollution must comply with the relevant environmental 

quality standard.16 Environmental quality standards relevant 

to the development of the proposed railway include:  

 

o Air Quality Regulations (2010:477);  

o Regulations on air quality assessment (2016:9);  

                                                           
11 SFS 1998:808, chapter 3, section 2. 

12 SFS 1998:808, chapter 3, section 3. 

13 SFS 1998:808, chapter 3, sections 4-10. 

14 SFS 1998:808, chapter 4, section 1. 

15 SFS 1998:808, chapter 5, sections 1-2. 

16 SFS 1998:808, chapter 5, sections 4-5. 

o Regulations on environmental noise (2004: 675); and  

o Regulations on the management of the quality of the 

aquatic environment (2004:660).  

 

 Area and species protection regulations concerning 

different types of protected areas, such as national parks 

and nature reserves, serve to preserve biological diversity.17 

Prohibitions and restrictions are placed on development in 

these areas, but exemptions may be granted in certain 

cases, e.g. for the construction of a public railway.18 Area 

and species protection regulations relevant to the 

development of the proposed railway include: 

o Protected beach areas (Strandskyddade områden);19 

o Habitat protection areas (Biotopskyddsområde);20 

o Protected species (Artskyddsförordningen);21 and 

o Natura 2000 areas.22 

Licensing of environmentally hazardous activities 

The measures discussed above are of general application and must 

always be considered when any activity that may cause damage to 

the environment is undertaken.  

17 SFS 1998:808, chapter 7. 

18 SFS 1998:808, chapter 7, sections 11a and 18. 

19 SFS 1998:808, chapter 7, sections 13 and 18a. 

20 SFS 1998:808, chapter 7, section 11. 

21 SFS 1998:808, chapter 7, section 12. 

22 SFS 1998:808, chapter 7, section 27. 
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However, many activities and operations are considered inherently 

environmentally hazardous due to the significant environmental 

impact that may result from undertaking them and are therefore 

subject to a compulsory permitting process.23  

The environmentally hazardous activities specified in the 

Environmental Code and the Environmental Assessment Regulations 

that will be undertaken during the construction and operation of 

the proposed railway project include, but are not limited to: 

 Activities that may significantly affect the environment in 

Natura 2000 areas;24 

 Water activities, including the construction of a facility in a 

water area, the drainage of water from a water area, 

excavation or blasting in a water area and the discharge of 

groundwater;25  

 The construction of a railway exceeding 5km in length;26 

 Infrastructure projects relating to railways, transhipment 

stations or terminals for combined traffic;27 

 Infrastructure projects relating to elevated and 

underground railways only or mainly for passenger 

transport;28 

 Infrastructure projects relating to systems for the extraction 

of groundwater;29 and 

                                                           
23 SFS 1998:808, chapter 9, section 1. 

24 SFS 1998:808, chapter 7, section 28a read with section 27. 

25 SFS 1998:808, chapter 11, section 9. 

26 SFS 2017:966, section 6, paragraph 8; 

27 SFS 2017:966, Appendix, paragraph 10c. 

 Operations and measures for waste management, including 

the storage of waste or scrap metal.30 

Before these activities may be started, the person who intends to 

undertake the activities must: 

 conduct a survey in consultation with the County 

Administrative Board and other government agencies to 

determine whether the activities are likely to have a 

significant environmental impact;31 and  

 if it is determined that the activity is likely to have a 

significant environmental impact,  an environmental impact 

assessment must be conducted and the environmental 

impact statement must be submitted as part of the permit 

application for authorisation of the activity.32  

As stated before, an environmental impact assessment is an analysis 

of the foreseeable impacts that a proposed development may have 

on human health and the environment. This knowledge must be 

integrated into and inform the permit application so that the 

authorising authority (the relevant County Administrative Board or 

28 SFS 2017:966, Appendix, paragraph 10h. 

29 SFS 2017:966, Appendix, paragraph 10l. 

30 SFS 2017:966, Appendix, paragraph 15. 

31 SFS 1998:808, chapter 6, sections 25-26. 

32 SFS 1998:808, chapter 6, section 28; chapter 9, section 6. 
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Land and Environmental Court) can make a decision that will 

promote sustainable development.33   

The authorising authority  will only grant a permit for an 

environmentally hazardous activity if it is of the view that the 

objectives of the Environmental Code can be achieved by specifying 

permit conditions that will have to be complied with when the 

activity is carried out in order to prevent or limit any harmful 

environmental impacts.34  

Contents of the environmental impact assessment 

In terms of the Environmental Code the following aspects of the 

environment should be investigated by the environmental impact 

assessment: 

 population and human health; 

 biodiversity in general, but specifically animal or plant 

species protected in terms of chapter 8; 

 soil, water, air, climate, landscape, housing and the cultural 

environment; 

 the management of land, water and the physical 

environment in general; 

 the management of raw materials and energy; and 

 any other parts of the environment deemed to be relevant. 

 

The effects on the above environmental aspects may be direct or 

indirect, positive or negative, temporary or permanent, cumulative 

                                                           
33 SFS 1998:808, chapter 6, section 1. 

34 SFS 1998:808, chapter 2, sections 1, 9 and 10 and chapter 22, section 25. 

or non-cumulative and may occur in the short, medium or long 

term.35   

The Environmental Code also specifies that the environmental 

impact assessment must contain the following:36 

 information concerning the location, design, extent and 

other characteristics of the activity; 

 information on alternative design solutions and locations 

for the activity; 

 data on the environmental conditions prior to the start of 

the activity and how the environmental conditions are 

expected to change, both if the activity is undertaken or not 

undertaken; 

 an identification, description and assessment of the impacts 

on people, animals, plants, land, water, air, climate, 

landscape and the cultural environment that are likely to 

result from the activity; 

 information on the measures envisaged to avoid, mitigate 

or remedy the adverse environmental effects;  

 if the activity is likely to affect the environment in a Natura 

2000 area:  

o a description of the impact of the activity on the 

purpose of preserving the area;  

o a description of the alternatives considered with a 

statement of reasons for choosing a particular option; 

o a motivation that the activity will not significantly 

damage the habitat area intended to be protected or 

35 SFS 1998:808, chapter 6, section 2. 

36 SFS 1998:808, chapter 6, sections 35-36. 
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significantly obstruct conservation of the species 

intended to be protected; 

o a description of the public interest that will be served by 

the activity; 

o a description of the measures taken to compensate for 

the lost environmental values so that the purpose of 

protecting the affected area can still be met; 

 a non-technical summary of the above information; and 

 a summary of the consultations that have taken place and 

what has been expressed in the consultations. 

1.8.3 Laws in respect of physical planning  
The following laws relating to physical planning are relevant in the 

context of the proposed development: 

 Planning and Building Act (Plan- och bygglagen) (2010:900) 

 Planning and Building Ordinance (Plan- och byggförordning) 

(2011:338) 

The Planning and Building Act regulates the physical planning 

process in Sweden. It aims to ensure that land and water areas are 

used for purposes for which they are best suited, in view of their 

nature, location and different public interests.37 Relevant provisions 

in the Environmental Code, such as the environmental quality 

standards, must be applied in the planning process.38 

Municipalities have the main responsibility for the planning of land 

and water areas within their boundaries39, with County 

Administrative Boards playing a coordinating role.  

                                                           
37 SFS 2010:900, chapter 2, section 2. 

38 SFS 2010:900, chapter 2, sections 2 & 10. 

The planning system consists of:  

 comprehensive plans, guiding the overall, long-term 

direction of development within a municipality; 

 regional plans, where two or more municipalities jointly 

plan how land and water areas are to be used; 

 area regulations, regulating the use of land and water areas 

within a municipality in line with the 

comprehensive/regional plan; and  

 detailed development plans, stipulating specific local 

building requirements.  

In terms of the above documents, a building permit may be 

required for various construction and demolition works that will 

form part of the proposed project before construction may 

commence. Examples include the construction of storage yards and 

supply yards, outdoor parking spaces and transformer stations. 

1.8.4 Laws in respect of cultural heritage  
The following laws in respect of cultural heritage are of relevance: 

 The Heritage Conservation Act (Kulturmiljölagen) 

(1988:950) 

The Heritage Conservation Act aims to protect Sweden’s cultural 

environment, which includes place-names, ancient monuments, 

remains and finds (graves, burial grounds, cemeteries, raised 

stones, memorials, remains of homes, ruins etc.), cultural heritage 

buildings and ecclesiastical cultural heritage property.40 Anyone 

who plans or carries out work must ensure that damage to the 

39 SFS 2010:900, chapter 1, section 2. 

40 SFS 1988:950, chapter 1, section 2. 
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cultural environment is, as far as possible, avoided or limited.41It is 

prohibited, without permission, to disturb, remove, excavate or in 

any other way by building development alter or damage ancient 

monuments and remains.42  Since the development of the proposed 

high-speed railway will involve the use of a considerable area of 

land, a special investigation must be conducted to find out whether 

ancient monuments and remains will be affected.43  

If the special investigation determines that ancient monuments and 

remains will be disturbed, altered or removed as a result of the 

development, permission must be obtained from the County 

Administrative Board.44 

Similar requirements apply in respect of the alteration of cultural 

heritage buildings45 and ecclesiastical cultural heritage property.46

                                                           
41 SFS 1988:950, chapter 1, section 1. 

42 SFS 1988:950, chapter 1, section 6.  

43 SFS 1988:950, chapter 1, section 11. 

44 SFS 1988:950, chapter 1, section 12. 

45 SFS 1988:950, chapter 3. 

46 SFS 1988:950, chapter 4. 
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2. Section 1: Gerstaberg – Långsjön 

Authors: Emma Axelsson, Ingrid Hökås, Frida Lindqvist, Rasmus Palmqvist Aslaksen, 

Marais de Vaal 
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2.1 Introduction 

2.1.1 Description of the area under 

investigation in section 1 
Section 1 stretches from Gerstaberg (Figure 2.1), which is located 

approximately 3 kilometres north of the city of Järna, and down to 

Långsjön, a lake located along the border to Södermanlands län 

(Figure 2.2). The whole section is therefore located in Stockholm’s 

county and in the municipality of Södertälje. The total length of the 

corridor through section 1 is 20 kilometres.  

 
Figure 2.1 The picture shows Gerstaberg, the beginning of the section one including 
Gerstaberg barn to the left. Photo: Frida Lindqvist. 

The area mainly consists of cultural landscape with a lot of 

agricultural land covering the lowlands (Figure 2.1). Between the 

lowlands there are ridges of bedrock covered with forest and 

moraine which give the landscape its topography. In a report 

published by the Swedish transport administration there are a few 

small lakes within the area of section 1 (Kyrksjön, Lillsjön, Långsjön 

and Sörsjön) all located in the southern part, close to the border of 

Tullgarn nature reserve in Södermanlands county (Trafikverket, 

2015a).  

There are two bigger villages in the area: Järna with 9100 

inhabitants and Hölö with 3600 inhabitants (Södertälje kommun, 

2017). Both are located close to the planned railway and are 

assumed to be affected by the high-speed trains in several ways. 

The land is owned by the municipality, the government and by 

private owners. In the northern part, there is mainly one private 

owner, who, together with the municipality, owns the land down to 

Trafikplats Järna. From this point south, towards Kyrksjön, the 

anthroposophical society owns the land. Around Kyrksjön there are 

also other private owners involved. Along the border to 

Södermanlands county the government owns extensive areas of 

land, which is partly leased to local inhabitants for agricultural use. 

2.1.2 The alternatives 
As mentioned in the introduction of this EIS, three different 

alternatives have been analysed. Since the project has been divided 

into four sections, the analysis of each alternative may differ slightly 

for each section. Therefore, a detailed description of how the 

alternatives were analysed for section 1 follows below.  

The Project alternative 

The alternative is based on available information from Trafikverket 

(Figure 2.3, on the left-hand side). The suggested route in the 

corridor was analysed and no changes have been made. In this 
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report, the following mitigation measures have been considered in 

the analysis: 

 Noise will be mitigated by placing noise barriers along the 

track everywhere where noise is considered to cause a 

problem.  

 Vibration will be mitigated by adding dampening agents to 

stabilise the ground everywhere where vibration can cause 

a problem, mainly along all sections where there are clays 

soils and areas where there are buildings nearby. 

In addition to the proposed mitigation measures mentioned above, 

the following assumptions have been made regarding the Project 

alternative: 

 In the future, we assume that the old railway will have ten 

freight trains per day compared to the two trains running 

today. 

 The number of trucks on the E4 motorway will decrease due 

to an increase of the number of freight trains on the existing 

railway. 

 It is assumed that there will not be any train acceleration or 

braking along the route, except for the area around 

Gerstaberg. 

 

  
 

 

 

 
Figure 2.2 Overview map of section 1 stretching from Gerstaberg to Långsjön. 
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Figure 2.3 The picture shows the location and the constructions of the railway when it comes to tunnels, bridges and ground based position of the Project alternative (left) and the 
Green alternative (right) for section 1.  



The Zero alternative 

In this alternative, the following assumptions were made: 

 There will not be any major changes regarding the amount 

of infrastructure, i.e. the infrastructure described under the 

heading “Visual landscape” will remain without notable 

changes; 

 The volume of road freight transported on the E4 motorway 

will increase in the Zero alternative, since the existing 

railway will not have capacity for more freight traffic. Trucks 

will therefore have to satisfy the demand for freight 

transport; 

 The traffic on the existing railway will see a slight increase 

from current volumes until its maximum capacity is 

reached; 

 Future impacts of climate change have not been considered 

on a local scale and within the time boundary of the 

analysis; 

 The population of Järna will grow slightly. However, it is 

unclear whether the population of Hölö will grow, due to 

differences in available sources, and it is assumed that it will 

remain unchanged; 

 No attempt in enhancing ecological connectivity will be 

made, such as building ecoducts or tunnels, neither under 

the E4 motorway or the existing railway; and 

 Since it is unclear whether Sweden will reach its targets of 

being climate neutral and have no net emissions of 

greenhouse gases by 2045, which are the objectives set up 

by the Swedish government, we assume that the same type 

of fuel as today will be used (Regeringen, 2018a).   

 

The Green alternative 

This alternative has the aim of achieving the best result for the 

environment and does not consider economic and social factors 

directly. However, by designing a greener alternative it is believed 

that not only will the natural environment improve, but other 

environments will benefit indirectly (Figure 2.3, on the right-hand 

side). For example, it will lead to the preservation of natural 

resources and better health. An improvement in human health can 

benefit local economies in the long run, and can therefore be 

considered as a more suitable option for a sustainable 

development. 

Several changes with regard to the design of the railway were made 

in this alternative. However, the location of the proposed route 

from Trafikverket remains unchanged and is in line with the decision 

taken by the government in June 2018 (Regeringen, 2018b). 

One of the changes to the Project alternative proposed under the 

Green alternative is the construction of a number of ecoducts, both 

over the high-speed railway but also over the motorway E4. It is 

known that infrastructure creates barriers, which are negative for 

the flora and fauna. This barrier effect is becoming a problem both 

in Sweden and in other part of the world. The construction of 

ecoducts, or green bridges, is one way to compensate for this as it 

makes it is easier for animals to pass freely in the landscape 

(Blomfeldt, 2013). An ecoduct is a large continuous passage 

allowing a continuous, natural vegetation link across a road or 

railway, with the aim of connecting the landscape and decreasing 

the barrier created by the road or railway (Trafikverket, 2011).  

The Green alternative will cost more than the Project alternative, 

especially with regard to construction costs of the ecoducts, but the 

suggestions are considered to be possible to implement. One 
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example of a large ecoduct that has been built in Sweden, with a 

width of 32 metres and length of 64 metres, is a bridge over the E6 

motorway near Göteborg. The estimated cost for that project was 

approximately 85 million kr (Svenska dagbladet, 2016). One of the 

main reason for why ecoducts are not common in today's planning 

is because there are difficulties to estimate the positive effects of 

the natural environment compared to spent investments 

(Trafikverket, 2011).  

As well as building ecoducts, vegetation will also be planted along 

the railway and motorway on areas considered suitable. Agricultural 

land that will be trapped between the railway and the motorway, 

and no longer are useful for farming, will get plantations of Salix 

trees. Salix is the latin name of trees from the willow family and are 

fast growing species, often used on energy forest plantations, and 

will absorb pollutants as well as act as a carbon dioxide sink (Chen 

et al., 2015, Crafoord, 2016). The plantations will also work as a 

barrier for dust and particles (Hagler et al., 2012). By planting the 

Salix some of the pollution contamination will be restricted and the 

land areas will also in the future serve a purpose, since the energy 

forest can be sold as bioenergy and the income could for example 

be used to pay for the maintenance work of the railway. Planting 

energy forests will also contribute to five of Sweden’s 

Environmental objectives, such as “A varied agricultural landscape”, 

“A rich diversity of plants and animal life”, “A non-toxic 

environment”, “Zero eutrophication” and “Reduced climate impact” 

(Crafoord, 2016).   

Other than Salix trees, there will also be horse chestnut (Aesculus 

hippocastanum) and linden (Tilia spp.) planted to compensate for 

the tree loss caused by the construction. According to a study 

conducted in Serbia these two species can function as 

bioaccumulators of the heavy metals Cr, Fe, Ni, Zn, and Cu (Kocic et 

al., 2014). These are the same heavy metals released from railways 

and motorways (Gustafsson et al., 2007). The collected sample from 

the Serbian study took place in a park exposed to heavy traffic, and 

is considered comparable to this project.  

As a final contribution in making this alternative as green as 

possible, mosses and sedum plants will be planted along the 

embankment of the railway as well as along the motorway. Mosses 

have no cuticle layer and no real roots, therefore they can absorb 

pollutants and nutrition directly from the air. The pollutants are 

accumulated and retained in the moss (Jiang et al., 2018). In a study 

performed in a urban area in China, in which the ability of mosses to 

absorb heavy metal was analysed, the result showed that moss 

species was more capable of accumulating heavy metals than trees. 

The analysed metals were among others Cr, Co, Cu, Mn, Ni, Zn, thus 

the same as being released from the railways (Gustafsson et al., 

2007). According to their result, moss had the ability to absorb 3 - 

51 times more heavy metals compared to trees. However, mosses 

are not as effective as trees with regard to carbon sinks, nor do 

mosses protect the spreading of wind-blown pollutants. 

Sedum plants are perennial herbs that form mat-like stands 

(Missouri Botanical Garden, 2019). They have the ability to absorb 

pollutants such as ground level ozone (O3), nitrogen dioxide (NO2), 

sulphur dioxide (SO2) and particulate matter (PM10) from the air 

(Falk, 2016). Although no specific evidence on the use of sedum 

plants to mitigate air emissions along railways and motorways have 

been found, they are known for being easy to handle and are suited 

to the Swedish climate (Naturvårdsverket, 2015). They only require 

a shallow growth medium and require minimal maintenance once 

established (Getter et al., 2009). Based on these characteristics 

sedum is considered to be a suitable species for air emissions 

mitigation purposes.     
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It must be emphasised that the planting of salix, chestnut, mosses 

and sedum for purposes of air emissions absorption and carbon 

sequestration are only suggestions to illustrate what the Green 

alternative aims to achieve. A detailed vegetation study, which falls 

outside the scope of this investigation, will have to be conducted to 

determine which species will be the most appropriate to use in 

order to fulfil the objectives of the Green alternative. 

Compared to the Project alternative, the Green alternative will 

require more maintenance work during the operational phase for 

example harvesting the Salix that will be planted in some areas 

around the railway.  

The following changes have been made compared to the Project 

alternative: 

 More bridges and tunnels will be built in order to decrease 

the land loss and fragmentation from having the trains run 

on the ground (Figure 2.3); 

 Three ecoducts have been placed along the route (Figure 

2.3). The ecoducts will be placed over the proposed high-

speed railway, over the E4 motorway and over the existing 

railway. The ecoducts will increase connectivity by providing 

a safe passage over the railway and motorway, mainly for 

bigger animals (ungulates) and humans, but also for smaller 

animals. The ecoducts will also reduce noise and light from 

traffic (Trafikverket, 2011); 

 The existing passage under E4 (Figure 2.4) road 10004 and 

located east of Smedstaberg will be widened to enhance 

connectivity. Generally, bigger animals prefer to cross over 

bridges, but if that is not possible, they will use 

underpasses. It is therefore important to widen the existing 

passages. According to the Swedish traffic administration it 

is more economical to extend or broaden existing passages 

(Trafikverket, 2011). 

 The number of trees that will be cut down when clearing 

forest areas will be limited and new trees will be planted to 

compensate for the loss; 

 In suitable areas mosses and sedum vegetation will be 

planted along the embankment of the railway and E4 

motorway.  

 In areas confined between the proposed railway and the E4 

motorway, Salix trees will be planted.  

 

 

Figure 2.4 The picture shows the existing tunnel underneath E4, road 10004 and 
also named Kjulstavägen. Photo: Frida Lindqvist. 
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In addition to the proposed changes mentioned above, the 

following assumptions have been made regarding the Green 

alternative: 

 The old railway does not have any fences around the tracks, 

therefore the connectivity for animals is considered good 

and no ecoducts are needed over the old railway; 

 It is assumed that the old railway will have ten freight trains 

per day in future, compared to the two trains running 

today; and 

 The number of trucks on the E4 motorway will decrease due 

to an increase of the number of freight trains on the existing 

railway. 

2.1.3 Section boundaries 
This report is limited within two types of boundaries, a time 

boundary and a spatial boundary.  

Time boundary 

The time boundary has been set to 50 years, meaning that all 

impacts have been analysed within this timespan. However, 

regarding the reversibility or irreversibility of impacts, no timespan 

has been used, because the analysis considered whether it is 

theoretically possible to reverse an impact or not.  

Spatial boundary 

The spatial boundary is considered to be dynamic depending on the 

particular impact under consideration. The reason for this is 

because the various impacts resulting from the railway will have 

different characteristics and effects. For example, noise will spread 

in a different manner compared to other air pollutants and 

therefore the spatial areas that will be influenced will differ. The 

spatial boundary of the old railway that passes through the section 

is also not fixed. Traffic on this railway will be affected in future (due 

to an increase in freight trains), resulting in impacts on the 

environmental and health within the section where the proposed 

high-speed railway will be constructed. The existing railway 

stretches along the corridor with a general distance of one to two 

kilometres from the proposed high-speed railway, however along 

Järnaslätten the distance is around three kilometres (Figure 2.2).    

2.1.4 Methodology for assessment  
One of the main purposes of an environmental impact assessment is 

to understand the possible consequences a given action may have 

on the surrounding environment (Glasson et al., 2012).  

In order to identify and evaluate the proposed project’s impact on 

the environment in section 1, the impact assessment process was 

divided into a scoping phase and an impact assessment phase.  

Scoping methodology 

The purpose of the scoping phase is to identify possible impacts that 

will require further evaluation during the impact assessment phase 

in order to estimate the significance and effect of the identified 

impacts on the environment (Glasson et al., 2012).   

At the beginning of the project, scoping was conducted to identify 

the potential impacts considered relevant for further analysis. A 

checklist designed by the EU Commission was used as a guideline 

and tool for the identification of possible impacts (European 

Commission, 2001). Further analyses conducted during the scoping 

phase include a desktop review of relevant literature, a site visit, 

interviews with local residents and GIS analysis.  

Relevant literature, such as existing planning documents regarding 

Ostlänken, reports from relevant Swedish agencies and scientific 

articles were used to gain a better understanding of the project. 
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A site visit was conducted on Thursday 4 December 2018. The aim 

of the investigating was to get a wider understanding of our study 

section. Information concerning the local knowledge of the natural 

environment and the wildlife in section 1. The field work started in 

Gerstaberg, where the high-speed railway will start, moving further 

south towards the nature reserves at Farstanäs and Pilberg along 

road 57. Road 57 passed underneath the E4 motorway through 

tunnels in two locations, the second one being just outside Hölö. 

Close to lake Kyrksjön the road turned north towards Järna. Along 

this section the Moraåns dalgång nature reserve was observed, 

both while driving and through a walk around the area. Attention 

was continuously paid to the natural environment; measurements 

of the tunnels were taken and photographed. 

GIS analysis was used for the development of maps in order to gain 

a spatial understanding of some of the issues concerning the 

project. ArcMap 10.6 was used for this purpose. The data used to 

perform GIS-analyses was mostly downloaded from The National 

Land Survey (Lantmäteriet), but some additional data have been 

downloaded from other sources such as Swedish Meteorological & 

Hydrological Institute (SMHI) and Swedish Geological Survey (SGU). 

For a greater insight of the data used for this project, see Appendix 

1. 

Relevant impacts 

The impacts that are considered relevant for section 1 that were 

identified through the methods described above are discussed 

below, together with a motivation for the decision to investigate 

each impact. Some of the impacts identified during the scoping 

process were later taken away, such as light interference and 

radiation from magnetic fields, as these were not considered to 

cause a significant impact. However, it must be noted that other 

relevant impacts that may affect the environment in section 1 may 

not have been taken into consideration in this analysis. 

Noise 

Noise pollution refers to an elevated unwanted sound in ground, 

water and air. Noise is an impact affecting several aspects in our 

environment such as the fauna, the stability of infrastructure and 

the health of humans. Studies have shown that it can affect animal 

and human health negatively and may also have an impact on other 

natural environments such as outdoor recreational areas and 

natural resources (Johansson, 2016). 

Examples of the negative effects of noise on aquatic- and terrestrial 

ecosystems include abnormal reproductive behaviour observed in 

several fish species (Kunc et al., 2016); reduced milk production of 

cows, mammals tend to leave noisy areas (Schulte-Werning et al., 

2008); and breeding of some bird species can be negatively affected 

(Lucas et al., 2017). While little research has been done on the 

impact of noise pollution on insects, it has been shown that traffic 

noise from motorways could interfere with the signalling system of 

urban grasshoppers, which could have a serious effect on their 

reproductive ability. Ecologists believe that other insects could be 

affected in the same way, which may reduce pollination (Connor, 

2012). We assume that noise from the high-speed railway will have 

similar effects on insects. 

However, other studies have shown that small mammals tend to 

benefit from the absence of predators, grazing undisturbed on the 

railway verge (Lucas et al., 2017).  

Vibration 

Vibration refers to unwanted negative impacts in ground, water and 

air. Vibrations also enhances noise pollution and can affect animal 

and humans negatively (Trafikverket, 2015a). Studies have shown 
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that a significant increase in the demand for rail transport pushes 

rail operators and authorities to increase train speeds. High speed 

trains do not only increase noise, but also vibrations that will have a 

negative impact on the nearby environment (Kaewunruen & Martin, 

2018). According to the Swedish Environmental Protection Agency 

vibrations are a social problem that occurs in construction of 

infrastructure projects. Causes of vibrations in this context includes 

the use of heavy machinery, blasting and the traffic itself 

(Naturvårdsverket, 2007). 

Little is known on how animals are affected by vibrations as 

opposed to noise. Among herpetofauna, it has been suggested that 

vibrations from railways can interfere with reptiles’ ability to sense 

prey, but studies have also shown that reptiles will ignore railways 

due to the disturbance (Lucas et al., 2017).  

Fragmentation 

To maintain a healthy ecological biodiversity, three levels of 

landscape connectivity is crucial to maintain; ecosystem 

connectivity, number of species and population of individual 

species. When breaking a continuous habitat apart, biodiversity will 

suffer in the long run due to fragmentation (Didham, 2010). 

Beside a healthy ecological biodiversity, fragmentation also affects 

the natural resources when areas of land are separated from each 

other, in this case by a railroad. Agricultural land and forest is going 

to be removed to make room for Ostlänken and landowners will be 

economically affected ranging from small to large depending on if 

the land that is lost is of economic importance or not. The size of 

the compensation for the loss of land is determined by the Swedish 

Transport Administration referring to the Expropriation Act 

(1972:719), (Trafikverket, n.d.).  

The concept of contextual fit and coherence in the visual landscape 

is impacted by the fragmentation in the landscape (Fry et al., 2009). 

This visual disturbance can be created when a new development 

emerges, such as a railroad.  

Aesthetic 

The aesthetic value of an object or landscape refers to people’s 

perception of beauty and appreciation thereof, as experienced in 

nature, culture and material things. Aesthetics are the subjective 

properties that people experience in a sensual and emotional form, 

and is important for human well-being.  

In the context of this study aesthetics therefore refer to people's 

perception and valuation of an area and how it affects their well-

being and identity. Therefore, landscape aesthetics cannot only be 

assessed via economic value. Studies have shown that aesthetics 

have a large impact on people’s perception of their surroundings, 

such as rural landscape, cultural heritage, agriculture and crop-

diversity amongst other factors (using contingent valuation and 

choice experiments to evaluate the impacts of agri-environmental 

practices in landscape aesthetics) (Dupras et al., 2017). 

Changes in rural landscape aesthetics are believed to affect not only 

visual aspects, such as interesting architectural elements and 

diversity of land use, but also more subjective attributes, such as 

family heritage, emotional attachment and knowledge of area 

(Dupras et al., 2017). 

Pollution 

Pollution refers to contamination in air, water and soil.  

Air pollution 

The reduction of emissions from fossil fuel combustion is one of the 

biggest motivations to switch from road- and air transport to rail 

https://www.mdpi.com/2071-1050/10/10/3753/htm
https://www.mdpi.com/2071-1050/10/10/3753/htm
https://www.mdpi.com/2071-1050/10/10/3753/htm
https://www.mdpi.com/2071-1050/10/10/3753/htm
https://www.mdpi.com/2071-1050/10/10/3753/htm
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transport. Fossil fuel combustion generates carbon dioxide (CO2), 

methane (CH3), carbon monoxide (CO), nitrogen oxides (NOx), 

nitrous oxide (N2O), etc (Lucas et al., 2017). These air pollutants can 

affect the environment in different ways, such as enhancing the 

greenhouse effect, causing over fertilization and contributing to 

ground-level ozone. These pollutants and their environmental 

impact will be reduced if modes of transport relying on fossil fuel 

combustion are replaced with trains running on electricity, 

particularly where the electricity is generated from renewable 

sources.  

It has been shown that railway transport is an important source of 

heavy metal pollution (Gustafsson et al., 2007). Due to abrasion 

between train wheels and rails as well as from braking and 

acceleration, particles containing heavy metals are emitted into the 

air and subsequently deposited onto plants and soil through dry and 

wet deposition (Wiłkomirski et al., 2011). According to the Swedish 

National Road and Transport Research Institute, the most common 

heavy metals that are released from railways include iron (Fe), 

cobalt (Co), manganese (Mn), nickel (Ni), chromium (Cr), zinc (Zn) 

and copper (Cu). However, iron is the predominant heavy metal that 

is released (Gustafsson et al., 2007). Plants take up heavy metals 

during the growth process. Excessive amounts of heavy metals in 

plants can be toxic, damage cell structures, reduce photosynthetic 

activities and inhibit growth (Asati et al., 2016). Since heavy metals 

cannot be degraded or destroyed biologically, it can accumulate 

along the food chain. Thereby, species higher on the trophic level on 

the food chain are also indirectly affected.  

Dust can be generated by construction activities such as excavation, 

drilling, bulk material transportation, loading and unloading, open-

air material storage, concrete and mortar making, cut and fill 

operations and movement of equipment (Zuo et al., 2017). Dust 

pollution can cause numerous health issues among construction 

workers. Wind-borne dust can not only be a nuisance to 

neighbouring communities, but also create health issues for humans 

and animals (Zohaib, 2016). Dust deposition onto vegetation may 

affect photosynthesis, respiration, transpiration and allow the 

penetration of phytotoxic gaseous pollutants (Farmer, 1993). 

Water pollution 

Aquatic ecosystems are affected by higher concentrations of heavy 

metals deposited in lake and stream sediments (Lucas et al., 2017). 

Studies have shown that aquatic ecosystems located close to or 

bisected by railways are negatively affected by pollutants, such as 

herbicides used to clear the railway of vegetation (Trafikverket, 

2017). Railway construction can also lead to increased 

sedimentation in lakes and streams (Lucas et al., 2017). 

Another source of water pollution is increased levels of nitrogen 

and other toxins resulting from the use of explosives during 

construction of tunnels and cuttings (Weimann, 2014). 

Overfertilisation and an increase in the pH of water polluted by 

blasting will have toxic effects on aquatic life.  

Soil pollution 

Heavy metals are also considered to affect organisms living in the 

soil (Lucas et al., 2017). Herbicides used while maintaining the 

railway embankment is another important pollutant (Trafikverket, 

2017).  

In order to simplify the analysis, air, water and soil pollution have 

been aggregated into one impact called “pollution”.  
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Impact assessment methodology 

Matrix construction for assessment of impact significance 

In order to evaluate the significance of the chosen impacts a 

method for constructing a matrix was developed. To assess the 

grade of significance, different criteria of importance were 

identified. The criteria were based on requirement for EIAs 

according to the the Environmental Code and methods used in 

earlier EIAs (Elemental sustainability, 2018). 

However, some simplifications were made regarding the 

Environmental Code’s requirements, for example the cumulative 

effects have not been analysed in section 1 alone, since it will be 

analysed in a wider perspective throughout the whole Ostlänken. 

Analysis concerning the following criteria was considered:  

 Is the impact considered positive of negative? 

 Is it a direct or indirect impact, or both? 

 Is the outcome reversible or irreversible? 

 How big is the intensity of the impact (evaluated both 

during the construction and operational phase)? 

 How large spatial extent do we consider the impact to have 

(evaluated both during constructional and operational 

phase)? 

In order to weight the significance, scores varying from two to 

minus two were used. The scores that were used during the analysis 

had the following meaning: 

 2 = Big positive significant impact 

 1 = Small positive significant impact 

 0 = Non or minor significant impact 

 -1 = Small negative significant impact 

 -2 = Big negative significant impact 

A score of either 1 or 0 was used for the criteria reversible (0) / 

irreversible (1), since the outcome can only be the one or the other, 

without measurable magnitude. Similarly, scores of either 1 or 0 

were used for the direct criterium (1 if there is a direct effect, 0 if 

there is no direct effect) and the same for the indirect criterium. It is 

possible that an impact can have both a direct and indirect effect.  

For each of the six environmental types (visual landscape; cultural 

environment; natural environment; outdoor recreation; health; and 

natural resources), a score for each of the criteria 

(positive/negative; direct/indirect; reversible/irreversible; intensity; 

and extent) was determined in respect of each impact that had to 

be assessed (noise; vibration; fragmentation; aesthetic; and 

pollution). By adding all the criteria scores for each impact, a total 

impact score was determined for each impact, for each 

environmental type under all three alternatives. The impact scores 

for each impact were then summed to determine a total 

significance score for each environmental type. Using this scoring 

method, a maximum positive score of +55 and a minimum negative 

score of -55 could be achieved per environmental type. 

After the scoring was completed, the significance scores had to be 

transformed to the seven-grade scale agreed upon between all 

groups, to be used throughout the studies of all four sections of the 

proposed railway and to be presented in the summary matrix in the 

general section. In order to place the significance scores into the 

seven-grade scale, the significance score range of 110 (-55 to +55) 

was divided into seven equal intervals to correspond with the 

seven-grade scale. The results were thereby placed in a seven-grade 

scale box and also transferred to the summary matrix used in the 

general section.  
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This method was chosen in the interest of being able to assess the 

impacts equally and transparently. This method also made it 

possible to distinguish how the same impact will affect different 

environments. Therefore, in the interest of completeness, a 

decision was made to analyse the chosen impacts on all of the 

environment types. 

To accomplish the analysis in a group of five people within the given 

timeframe, the special knowledge and different perspectives of 

each group member was used. By doing so, it is believed that the 

most objective and unbiased final result could be achieved. 

2.2 Impact assessment 

2.2.1 Visual landscape 

2.2.1.1 Description of baseline conditions 
The visual landscape is defined as the view of the landscape, i.e. 

how the land looks regarding its environments, landscape 

characteristics and the infrastructure such as the main villages, and 

roads. The visual landscape is characterized by rift valleys and fault 

zones which together form a varied environment with farming land, 

lakes and forest (Figure 2.2). The topography is a result of tectonic 

activities happening millions of years ago, that throughout periods 

of glaciation, slowly have reformed to the mosaic landscape we see 

today (Banverket, 2008). The different types of environment 

between Gerstaberg and Långsjön can be divided into the following 

landscapes types: open flat landscape; hilly forest areas; and an 

open valley landscape with lakes. The majority of the land is used 

for agriculture with big open plains as a dominant feature. The 

municipality of Södertälje contains the third largest agricultural area 

in Stockholm county, which is also classed as the most valuable 

farmland (Trafikverket, 2015a). 

There are two dominant urban areas, Järna and Hölö (Södertälje 

kommun, 2019). Järna is located in a valley through which the 

Moraån stream flows into Järnafjärden on the Baltic coast 

(Banverket, 2009). The village of Järna consist of the two parts 

Överjärna and Ytterjärna, which are separated by the E4 motorway 

(Figure 2.2). The proposed corridor for Ostlänken will also pass 

between the two parts (Trafikverket, 2015a).  

Hölö is located in a slightly hilly area with surrounding fields and 

forests. Today Hölö is lacking a defined centre, however there are 

future plans of building one and increase the community of Hölö. 

The extension is planned along the northern side and will then be 

located along the border of the suggested corridor for Ostlänken.  

Both Hölö and Järna are dominated by an open agricultural 

landscape. Outside the more central parts of the villages, these 

areas continue with settlement as single farms and smaller villages 

located next to the farmland (Banverket, 2008). 

The suggested corridor for Ostlänken is planned along the already 

existing E4 motorway and together they will occupy a width of 400-

600 meter (Figure 2.2). In the current situation, there are farms 

conducting agriculture and homesteads within the proposed 

corridor. Due to the already existing E4 motorway, the villages are 

already somewhat divided. Schools, preschools, libraries and other 

activities are located in the centre of the two mentioned villages. 

Some of the biggest industries in the area are Lantmännen, 

Hagströms Gruppen and Järna Trä och Byggvaror AB (Södertälje 

kommun, 2016d). However, the anthroposophical society 

businesses are of importance as well, which have had a great 
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influence in both the farming landscape and cultural activities, 

especially in the cultural centre of Ytterjärna close to Saltå kvarn 

(Trafikverket, 2015a). The anthroposophical culture centre started 

in 1964, with the foundation of the Rudolf Steinerseminariet, where 

anthroposophical education is offered. Today, the cultural centre is 

characterized by an international profile that focuses primarily on 

health, human development and art that is based on anthroposophy 

and plays an important part in society (Ytterjärnaguiden, 2019). 

The existing infrastructure has created a fragmented landscape, 

with the biggest barrier being the E4 motorway. However, smaller 

roads, together with the current railway that passes through 

Gerstaberg (Figure xx), have also led to fragmentation of the 

landscape. The corridor for Ostlänken is planned to tightly follow 

the E4 motorway, however, north of Järna it will deviate slightly 

towards west. Ostlänken is planned to cross both the E4 motorway 

and some smaller roads, due the fact a high-speed train must be 

directed in straight angles with small changes in its inclination 

(Trafikverket, 2015a). 

 

Figure 2.5 The picture shows Gerstaberg, the beginning of section 1 including the 
existing railway. Photo: Frida Lindqvist. 

Today there are buses that connect Södertälje and Hölö, as well as a 

commuter train station, located in Järna (Södertälje kommun, 

2017). The major road, the E4 motorway, passes to the east of these 

communities. The motorway is used for transportation of hazardous 

goods and has no stops for pedestrians and bicycles, although there 

is a bridge that crosses E4 motorway to Saltå. Other public roads 

that may be affected by the new railway include, for instance, road 

513 and Trafikplats Hölö, which is of importance for the community, 

as well as road 57 and Trafikplats Järna, with traffic volumes of 

around 11,000 vehicles per day (Trafikverket, 2015a). Within the 

area of investigation there is a national interest in transportation, 

including the E4 motorway, national road 57 and the existing 

railway (Trafikverket, 2016). 
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2.2.1.2 Visual landscape impact assessment 
The result of the impact assessment in respect of the visual 

landscape is presented in Table xx below. The table summarises the 

significance scores that were determined after the effects of noise, 

vibration, fragmentation, aesthetics and pollution were considered 

for the Project alternative, the Zero alternative and the Green 

alternative. The significance scores for each alternative were 

categorized and colour-coded according to the seven-graded scale 

shown in Table 2.1.  

The impact on the visual landscape is considered to be minor 

negative in both the Project alternative and the Green alternative, 

but neutral/no impact in the Zero alternative. A discussion of how 

the impact significance scores were determined follows after the 

tables. 

Table 2.1 Visual landscape (P = Project alternative, Z = Zero alternative, G = Green 
alternative). 
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Noise 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Vibration 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Fragmentation −1 0 0 0 0 1 0 0 −1 −1 0 0 −1 0 1 −1 0 0 −1 0 1 −5 0 2 

Aesthetic −1 0 −1 0 0 1 0 0 0 −2 0 −1 −1 0 −1 −2 0 −2 −2 0 0 −8 0 −4 

Pollution −1 0 −1 0 0 0 0 0 0 −1 0 −1 0 0 1 −1 0 −1 0 0 1 −3 0 −1 

Score −16 0 −3 

 

Table 2.2 The impact on the visual landscape is either minor negative or neutral/no 
impact depending on which of the three alternatives are applied. 

Major 
negative 

Medium 
negative 

Minor 
negative 

Neutral/No 
impact 

Minor 
positive 

Medium 
positive 

Major 
positive 

 

Impact of project alternative on visual landscape 

Noise 

The conducted analysis does not consider noise as an indicator that 

will have a significant impact on the visual landscape.  

Vibration 

As with noise, vibration will not play a significant role in affecting 

the visual landscape. However, there is a small risk that vibration 

can affect the visual picture of areas placed on clays, since they are 

more sensitive to vibrations, but the risk for this happening is only 

considered to be very small.   

Fragmentation 

Of the analyzed parameters, fragmentation is one of the parameters 

that is believed to have the biggest impact on the visual landscape. 

Land area will be converted from what it is today into the high-

speed railway, something that will cause land loss, create a wider 

barrier compared with today and a lead to visual changes.  

Land will have to be cleared to make space for the construction of 

the high-speed railway and tunnels, bridges and embankments with 

varying heights will have to be constructed to meet the technical 

demands of a high speed railway. The construction will therefore 

affect the visual landscape in a direct way by changing the picture of 

today. It can also lead to indirect effect because of land loss and a 

change in the usage of the land, such as loss of agricultural land 
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with a result of overgrown areas and new species taking over small 

areas that will be locked in the corridor. 

The railway can also have an effect on the movement of people and 

transportation which indirectly can lead to new pattern of 

movement. Since the E4 motorway is already a strong barrier in the 

landscape the fragmentation due to Ostlänken is considered to have 

low intensity and extent. By placing the railway as close as possible 

to the motorway the fragmentation decreases. 

Aesthetic 

Regarding the aesthetic, the intensity and extent are considered to 

have a big impact, since the railway cuts through entire length of 

the section. However, the aesthetic is believed to be somewhat 

greater during the construction phase compared to the operational 

phase. However, theoretically the changes will be reversible and it is 

believed that the landscape of today can be recreated if the railway 

was to be taken down, though the cost of this would be high. 

However, it should also be mentioned that it is unlikely that the 

railway will be decommissioned since it is built with long term goals 

for Sweden's future transport system and climate goals.    

Pollution 

Windblown dust pollution can have a direct negative impact on the 

visual landscape if significant amounts of dust are emitted from 

construction activities. However, the impact is limited to the 

construction phase. The intensity and extent thereof is considered 

to be low, because dust fallout can be effectively managed through 

appropriate mitigation measures such as watering of roads and 

stockpiles. 

Other sources of pollution are not considered to affect the visual 

landscape. 

Impact of Zero alternative on visual landscape 

Overall assessment 

Due to the assumption that the visual landscape in Section 1 will not 

significantly change in the scenario of the zero alternative, none of 

the suggested impacts will have a positive or negative impact on the 

visual landscape.  

Impact of Green alternative on visual landscape 

Noise 

It is not considered that noise will have a significant impact on the 

visual landscape. 

Vibration 

Vibration is not considered to play a significant role in affecting the 

visual landscape. 

Fragmentation 

Although the railroad will fragment the landscape, there will be an 

indirect positive effect through the implementation of ecoducts, 

bridges and tunnels, which will make the landscape appear more 

connected, which is a positive effect with regard to the visual 

landscape in the Green alternative. However, the indirect outcome 

will only be realized during the operational phase, thus leading to a 

negative impact in the construction phase both in respect of the 

intensity and extent. 

Aesthetic 

The negative visual impact of the Green alternative where the 

proposed railway is constructed on bridges will be partly countered 

by parts hidden in tunnels. There will be further mitigation of the 

visual impact through the planting of trees to screen the railroad. 

The ecoducts will also have a visual impact that will alter the current 
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visual landscape. Therefore, the extent of the area that will be 

affected is greater compared to the Project alternative. 

Green infrastructure like the ecoducts convey a message of 

sustainability and conservation. Adding to that, energy forest will be 

planted in the space between the motorway and the railway route 

for the Green alternative contributing to the sense of sustainability 

in the landscape. Therefore, even though there are clear negative 

impacts during construction phase, it can be argued that the visual 

landscape will be indirectly affected. However, whether the effect 

on the aesthetic will be positive or negative is subjective and will 

depend on personal perceptions. 

Pollution 

Windblown dust pollution can have a direct negative impact on the 

visual landscape if significant amounts of dust are emitted from 

construction activities. However, the impact is limited to the 

construction phase. The intensity and extent thereof is considered 

to be low, because dust fallout can be effectively managed through 

appropriate mitigation measures such as watering of roads and 

stockpiles. 

Additional mitigation measures in the Green alternative include the 

planting of trees along the railroad and E4 motorway, which will 

further reduce the extent and intensity of dust pollution. 

Other sources of pollution are not considered to affect the visual 

landscape. 

2.2.1.3 Summary of impacts on the visual landscape 
 Project alternative: After analysing the impacts on the visual 

landscape the result concludes that the significance of 

impact will have minor negative effect.  

 Zero alternative: With the Zero alternative, the outcome 

will lead to a change of neutral/no impact significance.  

 Green alternative: If the Green alternative were to be 

applied the significance of impact will have a minor 

negative effect. 

2.2.2 Cultural environment 

2.2.2.1 Description of baseline conditions 
In section 1 of the report the cultural environment is defined as 

environments that have a value for people with regard to their 

heritage and identity. It describes the cultural aspects of using the 

land, how the history of land use has shaped the land over time, up 

until the present, together with its cultural heritage. In short, the 

cultural environment encompasses the cultural significance and the 

human sentiments regarding the land. 

The cultural environment today 

Around the area of Gerstaberg in the northern part of section 1, 

large productive agricultural areas and cultivated fields stretches 

over the landscape. The houses are spread out with a few bigger 

main buildings which are described to be of well-preserved manor 

environment style (Banverket, 2008). 

South of Gerstaberg a big plain, called Järnaslätten, spreads out and 

can be found on both sides of the E4 motorway (Figure 2.7). This is 

one of the biggest and most important areas for agriculture today 

due to its nutritious clay sediments. The area includes Saltå kvarn, a 

big mill producing only ecological products (Figure 2.6). Saltå kvarn 

was founded in 1964 and is owned by a number of different 

foundations. Their products are sold throughout all of Sweden (Saltå 

Kvarn, 2019). The open landscape consists of big cultivated areas 

with both grazing animals and fields used for growing crops. 
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According to the municipality it is considered important to take care 

and protect the arable land to maintain the current environmental 

conditions (Södertälje kommun, 2014). 

 

Figure 2.6 The picture shows the mill Saltå kvarn to the left and the typical 
agriculture land that is used in the area. Photo: Frida Lindqvist. 

Around Järna, especially in Ytterjärna, east of the E4 motorway, the 

anthroposophical society has a strong influence on the cultural 

environment. The anthroposophical society started their 

establishment in the area during the 1930s and have grown since 

then. Today they are the main owner of the land around 

Järnaslätten. The areas used for agriculture by the anthroposophical 

society are managed according to principles of organic farming 

(Södertälje kommun, 2016b). 

 
 

Figure 2.7 Areas with either cultural, natural or water protection visualized in 
section 1. 
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Their society is characterized by a special architecture with a lot of 

spectacular buildings, which are well integrated in the older cultural 

environment. The anthroposophical society that has been created in 

and around Järna constitutes a strong foundation regarding the 

identity for the local inhabitants. Their culture and way of living 

attracts people from outside Järna to the area and within their 

society they founded both schools, hospitals and cultural activities, 

which follow their philosophy (Banverket, 2008). 

In the southern part of section 1, around the village of Hölö, the 

cultivated land continues and is mainly being used for agriculture 

together with horse farms (Figure 2.7). Several well-preserved 

buildings exist, such as big mansions, many with a history from the 

late 1800s or early 1900s. Hölö itself does not have a defined city 

but consists of houses, farms and mansions which are spread out 

over the area (Södertälje kommun, 2016c). 

The land is either owned by local inhabitants or by the government, 

who leases out land to the locals for agricultural use (Broberg, 

2018). 

Trafikverket has stressed that one of the most significant 

environmental aspects to deal with in Ostlänken is the cultural 

environment (Trafikverket, 2015a). 

Cultural heritage 

There are several areas and ancient monuments considered to have 

historical and cultural value in section 1 (Figure 2.7), which together 

tells us about how people lived and used the land (Södertälje 

kommun, 2013a). The area is rich in ancient relics. Archaeological 

excavations have been performed along the planned corridor in 

section 1. One large scale excavation took place during the autumn 

of 2015 and resulted in a total number of 460 registered objects. 

Examples of identified objects that have be found are old houses, 

ruins, grave fields, stone ridges, runestones and petroglyphs. 

However, there are also areas that have been used for cultivation, 

such as fossil agricultural fields, meadows and also old roads 

(Beckman-Thoor & Färjare, 2015). 

In order to save the historical monuments, while at the same time 

growing and expanding according to the municipality vision, 

inventories have been made over the whole area, which are meant 

to work as a support when taking decisions regarding physical 

planning (Södertälje kommun, 2016e). The inventory report 

provides a detailed description over the areas around Gerstaberg, 

Järna and Hölö and highlight the long history of cultivation. Areas 

suitable for agriculture where used for growing crops and the 

settlements were placed on land unsuitable for farming. Hence the 

settlements were often placed higher in the landscape above the 

fertile mud plains. The limited area suitable for cultivation has 

contributed to a development of using the same areas for 

agriculture for thousands of years (Trafikverket, 2015a).  

The long history of farming has played an important role in creating 

both the characteristic rural landscape that we still see today and 

giving an identity for its inhabitants (Södertälje kommun, 2014). For 

example, there are remains of settlements from both the stone, 

iron, bronze and middle ages, together with big estates existing 

during the 15th and 16th centuries, smaller houses from the 17th 

and 18th centuries and houses from the 19th century, with its 

typical red painted walls and mullion windows (Beckman-Thoor & 

Färjare, 2015, Södertälje kommun, 2014). According to the 

inventory mentioned above, the municipality considers open 

landscape and cultivated areas to be of high importance for 

preservation (Södertälje kommun, 2016b). 
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All of the ancient monuments are protected under the Cultural 

Heritage Act. The law states that it is forbidden to cover, remove, 

damage or in any way change an ancient monument. The County 

Administrative Board is the permission authority and shall always be 

contacted in any situation of exploitation to be able to give their 

permission (Södertälje kommun, 2016b). As the investigation about 

Ostlänken is proceeding the archaeological excavations continues 

with the purpose of providing the County board with the 

information they need (Södertälje kommun, 2013a). 

So far, the excavations have resulted in several antiquities, which 

indicates that the area was an important place during the stone, 

iron, bronze age, but also under more contemporary history and up 

until today (Trafikverket, 2018e). The examinations during the 

Ostlänken project are predicted to be one of the biggest 

archaeological excavations in the history of Sweden (Trafikverket, 

2018d). 

In order to give a better picture over the cultural heritage 

throughout section 1, a more detailed description will be given, 

running from northern parts to the southern part of the section: 

Around the area of Gerstaberg several ancient monuments can be 

found, such as stone ridges, several relics of houses, grave fields, 

petroglyphs and runestones. (Riksantikvarieämbetet, 2019). South 

of Gerstaberg the planned railway will pass Järna and its two 

parishes: Överjärna, located on the western side of the railway; and 

Ytterjärna on the eastern side.  

Around the area of Saltå the planned railway will pass through a 

cultural environment of national interest due to its long history of 

cultivated landscape. The area of national interest stretches out to 

Järnafjärden and down to Trosa municipality (Figure 

2.7), (Södertälje kommun, 2013a). A cultural environment of 

national interest must, according to the law, be treated with special 

consideration in order to preserve the environment and the 

aesthetics it brings to the visual landscape (Södertälje kommun, 

2016b).   

Example of monuments that can be found within the cultural 

environment of national interest are: churches, ancient castles, old 

roads, graves, stone strings and remains of settlements from the 

stone age and the bronze age. Several items and tools have also 

been found, like axes and ceramics (Beckman-Thoor & Färjare, 

2015). There are also more contemporary historical monuments, 

such as small farms and sections of land that teach us how the land 

was cultivated according to old techniques. Around the areas of 

Överjärna and Ytterjärna many relics of old industries also exist, like 

for example mills and brickyards (Riksantikvarieämbetet, 2019).  

Saltå mill is a landmark industry, located in Överjärna along the E4 

motorway Nearby the mill, an old grave field from the iron age can 

be found, adjacent to the motorway. According to the municipality 

the mill and the grave field should be protected against any further 

infrastructural initiatives, due to the sensitivity of the landscape 

(Södertälje kommun, 2016b).  

Hölö parish starts south of the parishes of Överjärna and Ytterjärna. 

Here, the historical monuments and ancient relics continue to 

appear in a tight range. Especially items originating from the bronze 

age have been found. Areas of extra interest are north of Kyrksjön 

and south of Lillsjön. Example of monuments that are found include 

graves, old settlements, runestone and ruins of castles from the iron 

age. Also, two old churches from the middle ages can be found in 

Hölö.  

Outside of Hölö is the village Edeby, with its two old marble 

quarries. The marble refracting took place from 1922 to 1972, and 
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today the old quarries are used as swimming spots and 

groundwater deposits. The area and its surrounding industrial 

buildings are today used to run traditional farming. According to the 

municipality and their inventory of the historical landscape, Edeby 

and its surrounding will be affected to some extent by Ostlänken 

(Södertälje kommun, 2016c). 

2.2.2.2 Cultural environment impact assessment 
The result of the impact assessment in respect of the cultural 

environment is presented in Table 2.3 below. The table summarizes 

the significance scores that were determined after the effects of 

noise, vibration, fragmentation, aesthetics and pollution were 

considered for the Project alternative, the Zero alternative and the 

Green alternative.   

The significance scores for each alternative were categorized and 

colour-coded according to the seven-graded scale shown in Table 

2.4.  

The impact on the cultural environment is considered to be a minor 

negative impact regardless of which of the three alternatives are 

applied. 

A discussion of how the impact significance scores were determined 

follows after the tables.  

Table 2.3 Cultural environment (P = Project alternative, Z = Zero alternative, G = 
Green alternative). 

 

Table 2.4 On the seven graded scale the impact on cultural environment is a minor 
negative impact regardless of which of the three alternatives are applied.   

Major 
negative 

Medium 
negative 

Minor 
negative 

Neutral/No 
impact 

Minor 
positive 

Medium 
positive 

Major 
positive 

 

Impact of Project alternative on cultural environment  

Noise 
According to the result of the conducted analysis the impact from 

noise will have a negative effect. However, noise is not likely to 

have direct effect on the cultural environment itself, but indirectly it 

can lead to a loss of cultural value due to disturbance. The effects 

are therefore believed to cause an impact in the long term and will 

occur during the operational phase. During the construction phase it 

is likely that noise will only cause a minor effect on the cultural 

environment due to the short distance that noise travels. 

Vibration 

It is believed that vibration will not cause any damage to the 

P Z G P Z G P Z G P Z G P Z G P Z G P Z G P Z G

Noise 0 0 0 −1 0 0 0 0 0 0 0 0 −1 0 −1 0 0 0 −1 0 −1 −3 0 −2

Vibration 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Fragmentation −1 0 −1 −1 0 0 −1 0 0 −1 0 −1 −1 0 0 −1 0 −1 −1 0 0 −7 0 −3

Aesthetic −1 0 −1 −1 0 1 −1 0 0 −1 0 −1 −1 0 0 −1 0 −1 −1 0 0 −7 0 −2

Pollution 0 0 0 0 −1 0 0 0 0 0 0 0 0 −1 0 0 0 0 0 −1 0 0 −3 0

−17 −3 −7Score

Note: The score for indirect noise under the Green alternative (3) is -1 and 1, giving a total of 0. This will be explained further in the text.
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cultural environment, due to the fact that vibrations do not travel 

very far and can be controlled by mitigation measures such as 

supporting sediments around railway embankment. 

Fragmentation 

Fragmentation will likely lead to both a direct and indirect negative 

effect on the cultural environment. Directly, because the railway 

cuts the cultural environment into parts, which leads to land loss, 

and indirectly, because a landscape with increased fragmentation 

runs the risk of losing its monetary value over time. The intensity 

and extent of the fragmentation is believed to be small, due to the 

fact that the E4 motorway has already created a fragmented 

landscape. 

Aesthetic 

From an aesthetic point of view the proposed high-speed railway 

will have a direct negative impact, because the visual landscape will 

change with the addition of the new railway. Indirectly a change in 

the aesthetic can lead to loss of the sense of place, which is 

considered to be irreversible. The aesthetic changes will be bigger 

during the construction phase, compared to the operational phase, 

due to the fact that a larger area will be used for construction 

activities.  

Pollution 

It is not considered that any significant impact on the cultural 

environment will occur as a result of pollution, since the intensity 

and extent of pollution that will be generated during both the 

construction and operational phases are negligible with regard to 

the effects it may have on the cultural environment. 

 

 

Impact of Zero alternative on cultural environment 

Noise 

Noise is not considered to play a significant role in affecting the 

cultural environment in the Zero alternative. 

Vibration 

Vibration is not considered to play a significant role in affecting the 

cultural environment in the Zero alternative. 

Fragmentation 

Fragmentation of the cultural environment will not be significantly 

affected in the Zero alternative.  

Aesthetic 

Assuming that the E4 motorway will not be widened with additional 

lanes, the aesthetic impacts on the cultural landscape is not going to 

change in the Zero alternative. 

Pollution 

No new major sources of pollution that may affect the cultural 

environment are foreseen in the section under the Zero alternative.  

Trafikverket has stated that the high-speed railway will make more 

space on the old railway available for freight trains (Trafikverket, 

2018a). Therefore, contrary to the Project alternative, it can be 

assumed that the volume of road freight transported on the E4 

motorway will increase in the Zero alternative if the high-speed 

railway is not constructed. As a result, greenhouse gas emissions 

from road transport will increase. This could affect agricultural 

activities in the area, for example through more acid rain due to 

increased emission of nitrogen oxides and sulphur dioxide and 

through climate change.  
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Since agriculture is an important component of the area’s cultural 

heritage, it may have an indirect negative effect on cultural 

heritage. 

Impact of Green alternative on cultural environment 

Noise 

While the new railway in the Green alternative will lead to a slight 

increase in noise, this should not have a significant effect on the 

cultural environment for the same reasons as discussed under the 

Project alternative. There will also be an indirect positive effect on 

noise levels, since traffic and noise from the existing railway will be 

reduced. However, this effect is not considered as significant in 

section 1 as it is for other sections. 

Vibration 

No significant impact from vibration on the cultural environment. 

Fragmentation 

Although ecoducts will reduce fragmentation overall, there will be 

fragmentation of the cultural environment nonetheless, since some 

agricultural land will be lost to the railway. This will be kept to a 

minimum in the Green alternative through the use of more tunnels 

and bridges, with the result that the intensity and the extent of the 

fragmentation during the operational phase will be insignificant. 

Aesthetic 

As with the Project alternative, the construction of the railway in 

the Green alternative will have a negative effect on the cultural 

environment as the sense of place will be lost. However, an indirect 

consequence may be that the cultural landscape will obtain a new 

character through the Green alternative with ecoducts, as this will 

portray the commitment to environmental sustainability which is 

important in Swedish society. 

Pollution 

It is not considered that any significant impact on the cultural 

environment will occur as a result of pollution, since the intensity 

and extent of pollution that will be generated during both the 

construction and operational phases are negligible with regard to 

the effects it may have on the cultural environment. 

2.2.2.3 Summary of impacts on the cultural 

environment 
 Project alternative: The impacts will cause a change on the 

cultural environment of minor negative significance.   

 Zero alternative: A change of minor negative significance 

will occur on the cultural environment.  

 Green alternative:  As with the two other alternatives a 

change of minor negative significance will occur on the 

cultural environment. 

 

2.2.3 Natural environment 

2.2.3.1 Description of baseline conditions 
Within section 1 there are four sections that include most of the 

highly valuable environmental interest (Trafikverket, 2015a) which 

are:  

 the area around Moraån;  

 the areas of Linga and Lundby;  

 the area east of Hölö;  

 the wider area around Kyrksjön to the municipal border. 

The landscape description in section one starts in the valley where 

the Gerstaberg mansion is located, with a highly valuable tree 
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avenue (maple and elm), and a habitat area protected under the 

Environmental Code. It is surrounded with flack cracking landscape 

characteristics with field islets, avenues, and large stands of 

deciduous trees (Trafikverket, 2015a). For an overview of the 

section, see (Figure 2.2). 

Moving south, an area mixed with mainly boreal forest (including 

pine- and leaf trees the latter including birch, aspen, sallow etc., but 

not hardwoods) follows. Here, the biodiversity has a good ability for 

maintaining the population dynamic and dispersal possibilities of 

many different species. In a wider landscape analysis, this section is 

an important dispersal area for boreal forest (including pine trees). 

This area is home for the red-listed lesser spotted woodpecker 

(Dendrocopos minor) and various cryptogams protected under the 

Protected Species Regulations. 

Further south, a flack cracking landscape dominates, including 

agriculture land in the municipality of Järna, but also the stream 

Moraån. Moraån is a part of the Moraåns Dalgångs Nature Reserve 

and has high environmental value (Trafikverket, 2015a). Moraån 

(Figure 2.2 & 2.8) and its surrounding area includes an important 

mosaic landscape, which is a dispersal link for different species 

around the area, as it flows underneath the E4 motorway. Moraån 

stream includes a protected beach area (“Strandskyddat område “) 

under the Environmental Code. The stream’s outflow is in Pilkrogs 

bay, Järnafjärden, which is a part of Himmelfjärden that connects to 

the Baltic Sea (Trafikverket, 2015a). 

North of Moraån, in Sandliden area, there are three patches of pine 

tree forest classified with the highest environmental value. South of 

Moraån there are several smaller protected habitats, including 

three linden- and oak tree avenues (Trafikverket, 2015a).  

East of Järna there are several minor protected biotopes and in the 

same area the red listed species green shield moss (Buxbaumia 

viridis) has its habitat. In the area between the municipalities of 

Järna and Hölö, the landscape varies with both forest and 

agricultural land (Figure 2.2). Here there are several objects of high 

value, such as the aspen forest with coral fungus (Artomyces 

pyxidatus) south of Linga, and between Linga and Lundby there is a 

mix forest and a key biotope. In Smedsta, located in Skillebyns 

valley, the area is dominated by farms, scattered small forest islands 

and narrow roads. Here the stream Skillebyån has its outflow in 

Järnafjärden, connected to Himmelfjärden on the Baltic coast.  

 

Figure 2.8 A picture of Moraån, the outflow from Järna to Järnafjärden. Photo: 
Frida Lindqvist.  

In the area between the municipalities of Järna and Hölö, the 

landscape varies with both forest and agricultural land (Figure 2.2). 

Here there are several objects of high value, such as the aspen 

forest with coral fungus (Artomyces pyxidatus) south of Linga, and 

between Linga and Lundby there is a mix forest and a key biotope. 
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In Smedsta, located in Skillebyns valley, the area is dominated by 

farms, scattered small forest islands and narrow roads. In this valley, 

a woody key biotope is located where the underprivileged species 

green shield moss (Buxbaumia viridis) has its habitat (Trafikverket, 

2015a). Here the stream Skillebyån has its outflow in Järnafjärden, 

connected to Himmelfjärden on the Baltic coast.  

North east of Hölö there is a cluster of highly valuable biotopes 

consisting of mixed forest with elements of rocky- and swamp 

forest. Mosaic landscapes with moderate, multifunctional, 

ecological functions are found between both Hölö and Ekeby, but 

also Kyrksjön and Tullgarn, which are Natura 2000 protected areas 

(Figure 2.7). The area between Hölö and the E4 motorway towards 

Lillsjön has a high recreational value and more detailed information 

will be found under the heading “Outdoor recreation” (Trafikverket, 

2015a) 

The environment around the valley of Lillsjön and Kyrksjön has a 

distinct county estate context, which includes Edeby mansion. South 

east of Edeby there is a protected habitat area containing a mixed 

forest growing on limestone ground, where the red listed fungal 

Phellinus pini has its habitat (Trafikverket, 2015a). The forest has an 

important value for the habitat network of deciduous forest south 

towards Vagnhärad (Trafikverket, 2015a).  

Lillsjön, Sörsjön, Långsjön and Kyrksjön are four lakes in the 

southern part of the section. Lillsjön, Långsjön and Sörsjön are 

valuable habitats for birds and Kyrksjön is a protected beach area. 

Although the ecological status of Kyrksjön is classified as poor due 

to high nutrient loads, leading to eutrophication, and high levels of 

environmental toxins (VISS, 2019a), the area around Kyrksjön has 

high environmental value. It includes alluvial forest with Alnus 

glutinosa and Fraxinus excelsior and swamp forest and is an 

important link for the spreading of deciduous forest from the coast 

towards areas to the northwest and southeast in a larger scale 

(Trafikverket. 2015a).  

At the end of the corridor is Tullgarns Kronopark, a Natura 2000 

area classified with high natural value (Figure 2.7). This area, as well 

as the area at the northern beginning of the corridor, are important 

areas for biodiversity and the dispersal of several species to 

maintain a healthy population dynamic within the wider landscape 

(Trafikverket, 2015a). 

The E4 motorway is considered to be a strong barrier to animal 

dispersal between the road and Järnafjärden. This analysis is based 

on the movement of moose (Alces alces), since this species is most 

sensitive to barriers such as roads and railways. Even though 

interviews with landowners in the area reveals a picture that moose 

do pass through the tunnels underneath the motorway, the 

statistics show the opposite. According to data about wild animal 

movement, the area around this section is strongly affected by the 

E4 motorway and the number of moose moving in the area west 

and east of E4 is considered to be very low (Trafikverket. 2015b). 

Geology  

The geology in section 1 is characterized by rift valleys and fault 

zones, which, as a result of the last glaciation period, cut through 

the landscape in different directions. Today the rift valleys can be 

seen as elongated valleys, where large floodplains cover the land 

together with a few lakes (Trafikverket, 2015a) 

The sediments mainly consist of clay, however, there are also 

smaller areas where sand and gravel dominates. South of Järna an 

area consisting of glacifluvial sediments can be found (Figure 2.9). 

This area is known as Järnaslätten and is widely used as agricultural 

land (Södertälje kommun, 2014). The sediment distribution over the 
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landscape is a result of the latest ice age meltdown in the area, 

which occurred around 12,000 years ago, together with isostatic 

uplift which has taken place since then.  

As lake shorelines shifted over time, finer sediments have washed 

away to finally end up in valleys and lake basins (Trafikverket, 

2018b). The planned corridor through section 1 passes close to 

Kyrksjön and therefore this lake is of particular importance for 

purposes of this study. Core samples taken from the bottom of 

Kyrksjön show that the sediment composition consists of loose 

sediments with mud at the top, followed by clay and a thin layer of 

coarse sediment, followed by bedrock, which is found at a depth 

varying between 5-26 meters (Trafikverket, 2018c).  

Areas surrounding the valleys comprise of hills consisting of bedrock 

and moraine. The majority of the bedrock has volcanic origin and 

from Gerstaberg down to Järna it is dominated by granite. From 

Järna southward it is dominated by gneiss, together with granite 

and traces of shale (Figure 2.9). South of Hölö the sedimentary 

bedrock increases with areas of limestone (Figure 2.9). Small 

patches of marble also exist in this area and outside the village of 

Edeby two small quarries of marble used to exist (Trafikverket 

2015a).   

 

 

 

 

        

    

 

Figure 2.9 Soil cover in section 1 and the proposed railroad corridor. 
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Hydrology 

There are two groundwater deposits in the area, one south of Järna 

and one under the river Skillebyån. Both of them are considered to 

have a good chemical status, but are at risk of deteriorating in the 

future (Trafikverket, 2015a). According to the report 

“Dricksvattenförekomster i Stockholms län” published by Stockholm 

county (Länsstyrelsen Stockholm, 2009) both of the groundwater 

deposits are considered to have a low priority for drinking water, 

thus making them less important. Drinking water for both Järna and 

Hölö is currently supplied from Södertälje, which lies north of 

Section 1. 

As mentioned earlier in the landscape overview there are some 

lakes located in Section 1. Most of the lakes are located in the 

southern part, such as Kyrksjön, Lillsjön, Sörsjön and Långsjön 

(Figure 2.2). The Swedish Water Informationssystem (VISS) 

considers Kyrksjön as having a poor ecological status and a good 

chemical status (VISS, 2019a). Sörsjön and Långsjön is considered to 

have a moderate ecological and chemical status (VISS, 2019b). The 

other lakes have not been graded.  Järnafjärden is situated in the 

eastern parts of Section 1 and extends to Stavbofjärden. It is an inlet 

from Östersjön and is also the outlet for the majority of streams in 

the area. The largest streams that run out in Stavbofjärden and 

Järnafjärden are Moraån, Skillebyån and Åbyån. They all run from 

east to west crossing both forest and agricultural landscapes. All 

three streams are considered to have moderate ecological and 

chemical status (Trafikverket, 2015a). 

Moraån, which starts with the name Kallforsån in the lake Vällingen, 

runs through the city of Järna and then out in Järnafjärden. Along its 

course, it passes two water protection areas (Vällingen-Kallsforsån 

and Myrstugan) and the Moraån nature reserve (Figure 2.7). 

Figure 2.10 The map shows the bedrock in the section 1 and the proposed railroad 
corridor. 
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In the case of high precipitation, the water level can rise in some of 

the lakes and runoff water can gather at specific locations. There 

are some depressions in the landscape in Section 1 that can be 

considered as flood sensitive due to their low elevation. These areas 

can be viewed in Figure 8.2. Open fields close to streams and lakes 

will be most affected by flooding. 

2.2.3.2 Natural environment impact assessment 
The result of the impact assessment in respect of the natural 

environment is presented in Table 2.5 below. The table summarises 

the significance scores that were determined after the effects of 

noise, vibration, fragmentation, aesthetics and pollution were 

considered for the Project alternative, the Zero alternative and the 

Green alternative.   

The significance scores for each alternative were categorised and 

colour-coded according to the seven-graded scale shown in Table 

2.6.  

The impact on the natural environment is considered to be medium 

negative in the Project alternative, but minor negative in both the 

Zero alternative and the Green alternative. 

A discussion of how the impact significance scores were determined 

follows after the tables.  

Table 2.5 Natural environment (P = Project alternative, Z = Zero alternative, G = 
Green alternative). 

 

 
Table 2.6 On the seven graded scale the impact on the natural environment is either 
medium negative or minor negative depending on which of the three alternatives 
are applied.  

Major 
negative 

Medium 
negative 

Minor 
negative 

Neutral/No 
impact 

Minor 
positive 

Medium 
positive 

Major 
positive 

 

Impact of Project alternative on natural environment 

Noise 

While noise from the railway will have a direct impact on the 

natural environment, biological diversity is probably already 

reduced as a result of noise from the E4 motorway, which has been 

located at the site for decades, and monoculture cultivation in the 

area.  An indirect positive effect on noise levels of the new railway is 

that noise from the existing railway will decrease due to lower 

passenger traffic. 

P Z G P Z G P Z G P Z G P Z G P Z G P Z G P Z G

Noise −1 0 −1 1 −1 1 0 0 0 −2 0 −2 −1 −1 −1 −1 0 −1 −1 −1 −1 −5 −3 −5

Vibration −1 0 −1 0 0 1 0 0 0 −1 0 −1 0 0 0 −1 0 −1 0 0 0 −3 0 −2

Fragmentation −1 0 1 −1 0 1 0 0 −1 −1 0 −1 −1 0 2 −1 0 −1 −1 0 2 −6 0 3

Aesthetic −1 0 1 0 0 0 0 0 −1 −1 0 −1 −1 0 1 −1 0 −1 −1 0 2 −5 0 1

Pollution −1 −1 0 −1 −1 0 0 −1 0 −1 0 0 0 −2 0 −1 0 0 0 −2 0 −4 −7 0

−23 −10 −3
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It is expected that animals will leave the area during the 

construction phase, when there will be blasting, drilling and an 

increase in traffic, but may return to the area when the volume of 

activity has decreased. In particular, birdlife in the area around 

Lillsjön, located close to the railway, will be negatively affected by 

noise from construction, but during the operational phase noise 

mitigation will reduce noise so that birdlife will not be affected on a 

wider scale. 

Therefore, a direct, negative and reversible effect has been 

recorded for the impact of noise on the natural environment. Due 

to higher noise levels, the intensity of the impact is higher during 

the construction phase than in the operational phase, while the 

extent of the area affected by the noise will be similar in both 

phases.  

Vibration 

Vibration will have a minor direct negative effect on the natural 

environment.  

With regard to geomorphology, a number of relatively small 

landslide scars are located where clay soil is present in the area. 

Clay soil is sensitive to vibration, which can trigger landslides. 

However, the risk of landslides occurring due to vibrations from the 

railway are not considered to be significant because of the small 

size of existing landslide scars and the small elevation differences in 

areas with clay soil (Figure 2.9).  

It is expected that the only measurable impact will occur during the 

construction phase when there will be blasting, drilling, and an 

increase of traffic. This will lead to increased vibrations, which may 

cause animals to temporarily leave the area until the vibrations 

have decreased after completion of the construction phase. The 

impacts during the construction phase are therefore reversible. 

During the operational phase, it is not expected that the railway will 

cause any vibrations that will lead to a significant loss in 

biodiversity, because strong mitigation measures will be applied, 

such as steady pediments and embankments.  

Fragmentation 

The landscape will be negatively impacted because fragmentation 

will increase and connectivity will be worse when the railway is 

built. But the significance is considered to be small due to the fact 

that the E4 motorway is already a strong barrier in the section and 

the route for the railroad is going to be close to the motorway. 

Species that already face a strong barrier in the form of the E4 

motorway will now face another one in the form of the proposed 

railway, which will enhance the barrier effect, making it harder for 

animals to spread in the landscape, which can lead to a weaker gene 

pool in different animal populations. 

Aesthetic 

The natural environment is going to change which is considered to 

be a negative impact, due to the reason that the change is not a 

natural one and is replacing a natural environment with a 

constructed one. This change in aesthetic will leave a scar and is 

therefore considered as an irreversible impact. Both in the 

construction phase and in the operational phase will the impact be 

shown, but in the overall view of the section the intrusion is of small 

significance. 

Pollution 

It is expected that pollution generated by the construction and 

operation of the high-speed railway will have a number of impacts, 

both positive and negative, on the natural environment.  

According to the International Union of Railways, rail is the most 

emissions-efficient major mode of passenger and cargo transport, 
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and electric trains powered by renewable energy can offer 

practically carbon-free transport (International Union of Railways, 

2015). According to the Central Bureau of Statistics (Statistiska 

centralbyrån, 2018) in Sweden approximately 80% of electricity is 

produced from hydropower and nuclear power, with the remainder 

coming from wind-, thermal- and solar power (Statistiska 

centralbyrån, 2018). 

Construction of the high-speed railway for passenger transport will 

open up capacity on the existing railway in order to increase the 

volume of freight trains (Trafikverket, 2018a). It is therefore 

expected that the volume of road freight transported by trucks on 

the E4 motorway will decrease. An online calculator developed by 

EcoTransIT World.org in collaboration with a number of public and 

private research institutions and transport operators was used to 

compare the amount of greenhouse gas emissions (expressed as CO2 

equivalent) that will be produced when 100 tons of cargo is 

transported from Stockholm to Malmö by electric rail as opposed to 

diesel truck (Ecotransit.org, 2019). On a total life cycle / well-to-

wheel basis, transporting 100 tons of cargo by road produces 

3.0895 tons of CO2, whereas only 0.0076 tons of CO2 is produced if 

electric rail is used - a 99 % reduction compared to road transport. 

Therefore, the implementation of the high-speed railway will result 

in a drastic decrease in greenhouse gas emissions in the long term 

and on a national scale. 

However, due to the presence construction vehicles and increased 

traffic during the construction phase, there will be an increase in 

emissions and air pollution compared to the baseline environment.  

While construction activities have the potential to generate a 

significant amount of dust pollution, dust fallout can be effectively 

mitigated with appropriate management measures such as watering 

of roads and stockpiles.  

Two tunnels will be constructed in the section between Gerstaberg 

and Långsjön. Therefore, there will also be more water pollution 

during the construction phase when blasting will take place, 

increasing levels of nitrogen and other toxins. 

An increase in local heavy metal contamination resulting from the 

railway once it becomes operational may affect both fauna and flora 

negatively. However, this railway stretch has no stations, meaning 

there is less need for heavy braking and, as a result, lower levels of 

heavy metal particles will be generated. Any heavy metal particles 

that are generated will also not be transported far. Therefore, the 

intensity of pollution from heavy metals will be low and the extent 

of the area that will be affected will be significantly limited. Extra 

precautions should be considered where the railway passes 

Kyrksjön. 

Considering the above impacts, pollution from the railway will have 

a minor negative effect on the natural environment during the 

construction phase, both in terms of intensity and extent. 

Compared to other pollution sources in the area, such as 

agriculture, the high-speed railway will not have a major impact 

once it becomes operational. Therefore, the negative effect of 

pollution from the railway on the natural environment during the 

operational phase is considered to be insignificant.   

Impact of Zero alternative on natural environment 

Noise 

It is assumed that motorway E4 will carry more traffic in the future 

if the high-speed train is not built. While the railway will not 

contribute to noise levels in the Zero alternative scenario, we 
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assume that the traffic on the motorway will increase in the future 

and indirectly lead to a more noise (Boverket, 2016). The extent of 

how far the noise travel is also limited because the distance is not 

considered to be disturbing the natural environment much. 

Vibration 

If the railway is not built, the vibrations will remain the same as the 

baseline unless there may be increased traffic on the E4 motorway 

and the existing railway, the impact on vibrations will be negligible. 

Fragmentation 

If the project does not take place, the fragmentation is expected to 

remain the same as the baseline unless land that is not used for the 

development of the railway may be developed for other uses in 

future which may affect fragmentation, but these effects are 

uncertain and falls outside the scope of the study. 

Aesthetic 

The Zero alternative means that the visual landscape will not be 

affected by the construction of the new railway. Other changes in 

the aesthetic is difficult to predict and is therefore negligible. 

Pollution 

In the Zero alternative, no new major sources of pollution that may 

affect the natural environment are foreseen in the section.  

The most significant impact will therefore result from greenhouse 

gas emissions. Trafikverket has stated that the high-speed railway 

will make more space on the old railway available for freight trains, 

which may reduce the volume of road freight transported on the E4 

motorway (Trafikverket, 2018a). Contrary to the Project alternative, 

it can be assumed that the volume of road freight transported on 

the E4 motorway will increase in the Zero alternative if the high-

speed railway is not constructed. As a result, greenhouse gas 

emissions from road transport will continue to increase in the long 

term and on a national scale, affecting a spatial area far beyond the 

proposed railway corridor. The enormous benefit that rail transport 

offers in respect of the reduction of greenhouse gas emissions will 

not be realised. The effects that increased greenhouse gas 

emissions will have on climate change may not be reversible.  

For these reasons, the impact of pollution in the Zero alternative is 

significant, both in terms of intensity and extent. 

Impact of Green alternative on natural environment 

Noise 

While the new railroad in the Green alternative will lead to a slight 

increase in noise levels compared to current conditions, the 

increase will be minimal due to sections of the rail going through 

tunnels instead of over land. The ecoducts will also absorb some 

noise. However, the intensity of noise levels will be more significant 

during the construction phase due to blasting and other 

construction activities. 

The small increase in noise from the new railway during the 

operational phase will be partly offset by a decrease in traffic on the 

existing railway, since the old railway is generally located within a 

distance of one to two kilometers. Therefore, the net indirect, 

positive effect will be an overall decrease in noise compared to the 

baseline once the new railway is operational.  

Vibration 

Construction of the new railway in the Green alternative will have a 

direct negative effect on vibrations. Both the intensity and extent of 

vibrations will be more significant during construction due to 

blasting and other construction activities. 
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An indirect positive effect of the new railway is that traffic on the 

existing railway will be reduced, thereby decreasing vibrations from 

the existing railway. 

Fragmentation 

Construction of the new railway in the Green alternative will have a 

direct, significant positive effect on connectivity during the 

operational phase, as a result of the construction of ecoducts over 

the E4 motorway and the existing railway. Additionally, the new 

railway will go through tunnels under certain sensitive sections and 

through the use of bridges, less land connectivity will be lost. 

Indirectly, the improved connectivity that will result from the 

ecoducts will lead to greater biodiversity and more resilient 

ecosystems in the long term. The gains from the ecoducts are 

reversible which means that they can be lost if the ecoducts are 

destroyed. 

During construction, there will be a negative effect on connectivity, 

since the natural landscape will be fragmented through construction 

of the railway and before construction of the ecoducts are 

completed, but these effects are of less significance compared to 

the positive ones that the bridges and ecoducts will bring. 

Aesthetic 

The aesthetic of the natural environment will be improved in the 

Green alternative due to the construction of ecoducts over the E4 

motorway and existing railway. Ecoducts will appear more visually 

pleasing for the observer than “normal” infrastructure as it 

demonstrates the effort that was taken to conserve the natural 

environment and not only to serve society’s demand for a new 

railway. The aesthetic will be further enhanced by greater 

connectivity compared to current conditions, which will lead to 

increased biodiversity and more species being visible across the 

landscape. The landscape will also appear more intact which is 

argued in this case to be a positive impact on the aesthetic of the 

natural environment. 

These benefits will only be realised in the operational phase, 

because during the construction phase the bridges and ecoducts will 

be under construction and the aesthetic of the natural environment 

will be negatively affected. 

Pollution 

As is the case in the Project alternative, in the long term the Green 

alternative will also result in a drastic decrease in greenhouse gas 

emissions as a result of the diversion of freight traffic from road to 

rail. Again, the benefit of reduced emissions extends beyond the 

spatial boundaries of the railway corridor.  

In addition, different types of biomass will be planted in areas 

confined between the railroad and E4 motorway to compensate for 

the increase in emissions and air pollution that will be generated 

during the construction phase. Salix is an effective carbon sink 

(Statens offentliga utredningar, 2007a), while sedum album, a 

perennial herb that forms mat-like stands (Missouri Botanical 

Garden, 2019), is known to absorb ground level ozone (O3), nitrogen 

dioxide (NO2), sulphur dioxide (SO2) and particulate matter (PM10) 

from the air (Falk, 2016).    

An added benefit is that the planted biomass will also absorb 

pollutants generated by vehicles travelling on the E4 motorway 

throughout the operational phase. 

These benefits will only be enjoyed during the operational phase, 

after the construction phase has been completed and planting of 

the biomass has been completed. 
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Thanks to these additional mitigation measures the effects on 

pollution is not predicted to have a significant impact on the natural 

environment. 

2.2.3.3 Summary of impacts on the natural 

environment 
 Project alternative: With this alternative, the significance of 

the impact will have a magnitude of medium negative.  

 Zero alternative: The significance of the impacts is believed 

to cause a minor negative change on the natural 

environment. 

 Green alternative: As with the Zero alternative the change 

will be minor negative. 

2.2.4 Outdoor recreation 

2.2.4.1 Description of baseline conditions 
Throughout the stretch from Gerstaberg to Tullgarn, there is a 

diverse landscape contributing to a possibility of different types of 

outdoor recreation activities, ranging from physical activities to 

more cultural recreation (Figure 2.7). The access to recreation for 

the inhabitants in this area is great. Besides the rich asset of green 

spaces, such as forests and parks, there are several nature reserves 

in close proximity to where the majority of the citizens live (Figure 

2.7).  

Nature reserves 

In the southwest part of the town Järna lies the nature reserve 

“Moraån” which offers the inhabitants an environment with high 

values when it comes to biodiversity and recreation (Södertälje 

kommun, 2013b). The outflow of Moraån is located in Pilkrogsvik 

which is an area of rich of birdlife, insects, and plant species (Figure 

2.11). This is a popular boardwalk, especially for bird watchers 

(Wallentinus, 2016). Northeast of Pilkrogsvik another nature reserve 

is located called Farstanäs nature reserve (Figure 2.7). Farstanäs 

nature reserve was established in 1967 with the objective of 

assuring outdoor recreation such as bathing and physical activity 

(Södertälje kommun, 1967). Today the same objectives for 

preserving the area are still present (Södertälje kommun, 2016a). 

In the most southern parts of section 1 lies the nature reserve and 

Natura 2000 area Tullgarn. Tullgarn is characterized by both high 

cultural and natural values contributing to the fact that Tullgarn is 

considered as a national interest concerning nature conservation 

and outdoor recreation under the Environmental Code. The reserve 

is used by the visitors as a place for bathing, hiking and other 

recreational activities (Trafikverket, 2015a). 

 

Figure 2.11 The picture shows Pilkrogsvik bird watching tower. Photo: Ingrid Hökås. 
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Cultural recreation 

Partly thanks to the rich historical imprint in the landscape 

(especially in the area around Järnaslätten) the possibility of cultural 

recreation is considered as satisfactory. The area east of the E4 

motorway surrounding the inlet Stavbofjärden is a cultural 

environment of national interest called Mörkö-Oaxen-Hölö-

Ytterjärna cultural protection area (Figure 2.7). In the cultural 

reserve, ancient monument such as grave fields and stonesettings 

dating back to the bronze age can be viewed (Sundbäck & 

Wernerson, 1992). Even outside the reserve there are plenty of 

remnants in the landscape. The agricultural landscape that is 

present today also resembles the environment of the past for this 

region. Starting in the middle ages, the clay rich valleys have been 

used for agricultural purposes and have given a strong tradition of 

cultivating the land (Södertälje kommun, 2016b). Today the 

anthroposophical society has a strong imprint which contributes in 

some way to a unique cultural environment. 

Other recreational values 

In the northern parts of the town Järna the lake Logsjön is located, 

where people regularly come for walks, picnics, running and 

sledging during the winter. Another area closes to Järna that is also 

used for recreation, but less frequently, is Lingarundan in the area 

of Saltö kvarn and Skäve. North west of Järna there is another 

popular hiking trail called Södermanlandsleden, which passes Järna 

and covers the greater Sörmland region and includes many areas of 

natural- and cultural value (Södertälje kommun, 2014). 

In the small town of Hölö there is a forest patch located next to 

Hölö compulsory school, which is frequently used by the school 

children and local inhabitants making it an important recreational 

facility for the Hölö residents. Just south of Hölö are the two lakes 

Kyrksjön and Lillsjön located, which are popular for walking, but it 

also has a camping site. Unfortunately, no bathing can take place in 

these lakes due to heavy eutrophication, but the area is highly 

valuable for its scenery and are enjoyed by the locals as a 

recreational area (Södertälje kommun, 2009). 

2.2.4.2 Outdoor recreation impact assessment 
The result of the impact assessment in respect of outdoor 

recreation is presented in Table 2.7 below. The table summarises 

the significance scores that were determined after the effects of 

noise, vibration, fragmentation, aesthetics and pollution were 

considered for the Project alternative, the Zero alternative and the 

Green alternative.   

The significance scores for each alternative were categorised and 

colour-coded according to the seven graded scale shown in Table 

2.8.  

The impact on outdoor recreation is considered to be minor 

negative in both the Project alternative and the Zero alternative, 

but neutral/no impact in the Green alternative. 

A discussion of how the impact significance scores were determined 

follows after the tables. 
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Table 2.7 Outdoor recreation (P = Project alternative, Z = Zero alternative, G = 
Green alternative). 

 

 
Table 2.8 On the seven graded scale the impact on outdoor recreation is either 
minor negative or neutral/no impact depending on which of the three alternatives 
are applied 

Major 
negative 

Medium 
negative 

Minor 
negative 

Neutral/No 
impact 

Minor 
positive 

Medium 
positive 

Major 
positive 

 

Impact of Project alternative on outdoor recreation 

In this study we have limited outdoor recreation areas to only 

include areas that are protected, like nature reserves, cultural 

environments, water protected areas and Natura 2000 areas and 

other area popular for outdoor activities.  

Noise 

According to the analysis of the impacts, noise will have a direct 

negative effect where people use outdoor areas for recreation. If 

the noise is too loud in the recreational area, people will be less 

likely to go there. The impact is believed to be reversible if the 

railway is taken away, although that is not likely to happen within 

the given time boundary. Where the railway will be located next to 

E4 motorway, there will already be elevated noise levels, therefore 

intensity will not be increased that much. The effect is therefore 

believed to cause a higher impact during the construction phase. 

The extent is limited because only areas that are within 350m of the 

new railroad will be affected (Figure 2.12.). Regarding the old 

railway, it is not close to recreational areas (approximately 1-2 

kilometers) in the same way as the corridor for the new railway is 

that in some places passes right through, therefore the old railway 

is not compared in this section (see Figure 2.12). 

 

 

 

 

P Z G P Z G P Z G P Z G P Z G P Z G P Z G P Z G

Noise −1 0 −1 0 0 0 0 0 0 −1 0 −1 −1 0 0 −1 0 −1 −1 0 0 −5 0 −3

Vibration 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Fragmentation −1 0 1 0 0 0 −1 0 0 −1 0 −1 0 0 1 −1 0 0 0 0 1 −4 0 2

Aesthetic −1 0 0 0 0 0 0 0 0 −2 0 0 −1 0 0 −2 0 0 −1 0 0 −7 0 0

Pollution 0 0 1 0 −1 0 0 0 0 −1 0 −1 0 −1 1 −1 0 −1 0 −1 1 −2 −3 1

−18 −3 0Score
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Figure 2.12 Noise risk corridors from railroads and the motorway in section 1.  
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Vibration 

Vibration is considered to have a minor impact on recreational 

areas.  

Fragmentation 

Fragmentation will somewhat lead to a negative effect. A limited 

amount of recreational areas will be directly affected. 

Fragmentation may affect the way people move around. If the 

connections like pedestrian crossings to connect sides are not 

conveniently located, people will have to take detours and it will be 

harder to access recreational areas. The impact is reversible 

because at the end of the expected lifespan of the railway, the area 

can be converted back into recreational area. However, it will be a 

different kind of recreational area compared to before, for example 

it is possible to create urban planting along the tracks such as they 

have done in Stockholm with old railways which are no longer in use 

(Trädgårdsriket, 2013). 

Aesthetic 

The distance between the planned railway and recreational areas is 

generally far enough that the aesthetic impact on the recreational 

areas will be limited, but where it is close to recreation areas, we 

consider the intensity of the aesthetic impact to be of big 

significance; people will not use the area for recreation purposes if 

the appearance is disturbed by the railway, more so during the 

construction phase than during operation phase. 

Pollution 

Due to the presence construction vehicles and increased traffic 

during the construction phase, there will be an increase in emissions 

and air pollution, particularly dust fallout, compared to the baseline 

environment. However, it is not considered that the pollution that 

will be generated will be of such intensity that people are 

discouraged from using recreational areas. Also, the extent of the 

area that will be affected is limited by the distance of some 

recreational areas from the railway.  

Impact of Zero alternative on outdoor recreation 

Noise 

The effect of increased traffic on the E4 motorway on outdoor 

recreation will be negligible, because the noise is already there. 

Vibration 

No significant impact from vibration on outdoor recreation is 

expected in the Zero alternative. 

Fragmentation 

Outdoor recreation areas have already been fragmented by human 

development. A possible expansion of the E4 motorway to account 

for the increase in traffic will have a negligible impact on 

fragmentation because it will only widen the existing motorway. 

Aesthetic 

The aesthetic appeal of outdoor recreation areas will not be 

affected significantly in the Zero alternative. 

Pollution 

The extent of the pollution will extend and thus affect more 

recreational facilities. 

In the Zero alternative, no new major sources of pollution that may 

affect outdoor recreation are foreseen in the section.  

It is assumed that the volume of road freight transported on the E4 

motorway will increase in the Zero alternative, because capacity for 

freight trains on the existing railway will not become available if the 

high-speed railway is not constructed. Increased motorway traffic 
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may lead to increased air pollution, which may cause fewer people 

to use recreation areas in proximity to the motorway, but it is not 

expected that the negative effect will be significant. 

Impact of Green alternative on outdoor recreation 

Noise 

A direct negative impact from noise will occur due to construction 

of the railroad, bridges and ecoducts. However, the mitigation 

measures that will be applied, such as the planting of pollutant-

absorbing biomass (energy forest and moss) will limit the negative 

effects with regard to intensity and extent. 

Vibration 

No significant impact from vibration on outdoor recreation is 

expected in the Green alternative. 

Fragmentation 

There are going to be direct positive effects on recreational areas as 

a result of tunnels and ecoducts to maintain connectedness, which 

will improve the connectivity and access to recreational facilities 

compared to the current situation. During construction the 

connectivity will not improve and it might arguably be reduced due 

to the traffic from the construction vehicles. However, when the 

construction is completed, the possibility to access recreational 

areas will be better. 

Aesthetic 

No significant impact from aesthetic on outdoor recreation is 

expected in the Green alternative. 

Pollution 

Due to the presence construction vehicles and increased traffic 

during the construction phase, there will be an increase in emissions 

and air pollution, particularly dust fallout, compared to the baseline 

environment. However, it is not considered that the pollution that 

will be generated will be of such intensity that people are 

discouraged from using recreational areas. Also, the extent of the 

area that will be affected is limited by the distance of some 

recreational areas from the railway.  

In addition, the effect of pollution from the railway will be mitigated 

under the Green alternative by the planting of moss and energy 

forest to absorb pollutants, which will create a better environment 

for recreation during the operational phase. 

2.3.4.3 Summary of impacts on outdoor recreation 

 Project alternative: A minor negative effect is likely to occur 

on outdoor recreation if the Project alternative are applied.  

 Zero alternative: The Zero alternative will presumably have 

a neutral/no impact on outdoor recreation.  

 Green alternative:  With this alternative the significance of 

the impacts is believed to have a minor negative effect. 

 

2.2.5 Health 

2.2.5.1 Description of baseline conditions 
Health impacts refers to a change in the existing health status of the 

population within section 1 over a specified period, in this case 50 

years (Glasson et al., 2012). Impacts from noise, leading to health 

problem, is affecting a high number of people regardless of age. 

Disturbed sleep patterns and hearing difficulties are examples of the 

problems that may arise from noise from rail traffic (Trafikverket, 

2015a). People are affected differently by noise. Depending on the 

frequencies, strengths and when the noise occurs during the day, 

the impact on health will differ (Trafikverket, 2015a).  
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Train traffic can also give rise to vibrations, in both the ground and 

buildings, something that may also cause health related problems. 

Therefore, vibration is generally an impact that needs to be 

analysed. The vibration itself can damage a building, but also 

reinforce the experienced train noise, thereby affecting health. 

However, there are normally no large vibrations from train traffic in 

the ground where there are solid sediments such as moraine or 

bedrock. On the other hand, vibration can be very significant in 

loose materials such as clay (Trafikverket, 2015a). In section 1 there 

are a variety of sediment types, varying from both moraine, bedrock 

and clays (Figure 2.9 & 2.10). 

This whole section is based on the Environmental Code. In the 

Environmental Code, one of the aims regarding environmental 

impact assessments, is to describe the direct and indirect effects 

that occur during a planned project’s construction and operational 

phases. In addition to describing the effects regarding water, 

climate, flora and fauna, air, land, landscape and the cultural 

environment, an environmental impact assessment should also 

contain a comprehensive assessment of the effects on human 

health. The Environmental Code shall be applied to protect human 

health and the environment from damage and inconvenience, 

whether caused by contamination or other effects (SFS 1998:808, 

chapter 6). 

Furthermore, according to the Swedish environmental protection 

agency and their environmental objectives, the goal “A good living 

environment” states that a good living environment is the basis for 

a good health. The goal states that one of the most important 

conditions for good public health is a good housing in safe 

residential areas (Naturvårdsverket, 2019).    

Within the subject of health this report includes demographic, 

social, economic, cultural and psychological well-being and the 

ability to adapt to the stress of daily life.  

In recent years, the municipality of Södertälje has had a positive 

population growth, where more people moved in than out of the 

municipality (Södertälje kommun, 2018).  During 2018, the 

population grew by 1.5 percent from the previous year, and the 

number of inhabitants have been increasing since 2007. 

Demographic trends are assumed, based on available facts, to 

continue to increase (Södertälje kommun, 2018). In 2016, a decision 

by the City council was taken with the aim of building 20 000 new 

homes over a 20-year period. This applies to the entire municipality. 

However, looking at the area within the field of investigation, Järna 

is assumed to increase in population, while Hölö is expected to 

decrease in population. The fact that Hölö is expected to decrease is 

largely due to the area’s aging population and not many new 

housing projects are planned (Södertälje kommun, 2018). However, 

according to Trafikverket, the population is assumed to grow in 

Hölö, so there is some uncertainty regarding Hölö’s population 

growth. 

Most of the people in Järna and Hölö live in the central parts of the 

villages, but there are houses close to and within the corridor. The 

planned railway affects the housing environment in different ways 

and to a different extent, but above all by noise, visual impact and 

barriers. (Trafikverket, 2015a). The construction of Ostlänken in 

section 1 will in one way or another affect human health based on 

different health aspects. Homes close to the corridor are likely to be 

affected to a greater extent than others. Issues that need to be 

considered are those relating to safety, health aspects and 

consequences for mental and physical health, well-being and 
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property. In the context of this project, high-speed rail noise differs 

from noise from freight trains, because high-speed noise is more 

high-frequency (Trafikverket, 2015a).  

The analysis of health impacts has been made with a spatial 

boundary from the existing railway in the west towards the coast, a 

few kilometers to the east of the corridor. 

2.2.5.2 Health impact assessment 
The result of the impact assessment in respect of health is 

presented in Table 2.9 below. The table summarises the significance 

scores that were determined after the effects of noise, vibration, 

fragmentation, aesthetics and pollution were considered for the 

Project alternative, the Zero alternative and the Green alternative.   

The significance scores for each alternative were categorised and 

colour-coded according to the seven-graded scale shown in Table 

2.10.  

The impact on health is considered to be minor negative in both the 

Project alternative and the Zero alternative, but a minor positive 

effect will result if the Green alternative is applied. 

A discussion of how the impact significance scores were determined 

follows after the tables. 

Table 2.9 Health (P = Project alternative, Z = Zero alternative, G = Green alternative) 

 

Table 2.10 On the seven graded scale the impact on health is either a minor 
negative or minor positive effect depending on which of the three alternatives are 
applied. 

Major 
negative 

Medium 
negative 

Minor 
negative 

Neutral/No 
impact 

Minor 
positive 

Medium 
positive 

Major 
positive 

 

Impact of Project alternative on health 

Noise 

If the proposed railway is constructed, there will be less trains 

passing Järna and Hölö (the biggest communities in the section) on 

the existing railway, meaning the people living in Järna and Hölö will 

will be less affected by noise from the existing railway (Figure 2.12). 

Noise from the new railway will also affect these areas, but the 

intensity of noise will be lower.  

Traffic and associated noise levels on the motorway E4 may also be 

reduced. Therefore, there will be a net reduction in noise levels that 

can have a positive effect on human health. 

P Z G P Z G P Z G P Z G P Z G P Z G P Z G P Z G

Noise 1 0 0 0 −1 1 −1 0 0 −1 0 −1 1 −1 1 −2 0 −1 −1 0 0 −3 −2 0

Vibration 0 0 0 1 0 1 −1 0 0 −1 0 0 1 0 1 −1 0 0 −1 0 0 −2 0 2

Fragmentation 0 0 0 −1 0 1 −1 0 0 −1 0 0 0 0 1 −1 0 0 0 0 0 −4 0 2

Aesthetic 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pollution 0 −1 0 1 −1 1 −1 −1 0 −1 0 0 1 −1 1 −1 0 0 0 −1 1 −1 −5 3
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Note: The score for indirect noise under the Project alternative (1) is -1 and 1 , giving a total of 0. This will be explained further in the text.
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However, noise intensity will be high during the construction phase, 

creating a bad environment for health due to the long period that 

construction activities will be. Once completed the net effect of the 

new railway will be a reduction in noise. The extent of the area 

affected by noise will also be largest during the construction phase, 

when construction activities and construction traffic on access roads 

will affect surrounding areas.  

During the operational phase the intensity of the noise will actually 

be lower for the majority of the residents in the section, but the 

extent of the area affected by the noise will be larger due to the 

new railroad (Figure 2.12). Once operational, health may be 

indirectly negatively affected if noise from the new railway results in 

recreational areas in close proximity to the railway becoming less 

attractive. However, this is countered by the overall reduction in 

noise within the spatial boundary mentioned in the introduction. 

Vibration 

Inhabitants of Järna and Hölö are currently affected by vibrations 

from the existing railway. Currently there is a passenger train (X40 

model, 160 meters long) with 38 departures per day and a freight 

train (650 meters long) with two departures per day for the stretch 

Järna- Nyköping. But according to some estimations there will be 

ten freight trains with a length of 750 meters and no passenger 

trains by 2040 (Lindqvist, 2018). Construction of the new railway 

should therefore lead to a net decrease rail traffic on the existing 

railway, and these areas will therefore be less affected by 

vibrations.  

However, those living in close proximity to the new railway may be 

affected by increased vibrations during the construction and 

operation of the new railway. The effect of vibrations on health are 

indirect, because vibrations may result, for example, in disturbed 

sleep, which is bad for health. 

Fragmentation 

Health will be indirectly negatively affected through fragmentation 

of recreational areas, which may reduce the health benefits of 

recreational areas. This effect will be felt most during construction. 

Aesthetic 

The alteration of the aesthetic landscape by the new railway is not 

considered to have an impact on human health. Possible impacts 

are subjective and difficult to measure. 

Pollution 

In the long term, construction of the new railway will lead to a net 

reduction in pollution, due to a reduction in traffic and emissions 

from trucks transporting cargo on the E4 motorway, since capacity 

that will become available on the existing railway will be used for 

freight transport. The reduction in airborne pollution, which affects 

a larger area, will have a positive effect on health.  

Due to the presence construction vehicles and increased traffic 

during the construction phase, there will be a slight increase in 

emissions and air pollution, particularly dust fallout, compared to 

the baseline environment. This may affect the health of inhabitants 

living in close proximity to the corridor negatively. 

Impact of Zero alternative on health 

Noise 

Train traffic on the existing railway will increase until the railway’s 

maximum capacity is reached. It can also be assumed that vehicle 

traffic on the E4 will increase, driven by regional population and 

economic growth. It is estimated that traffic on the existing railway 

will increase from 38 X40 trains per day to 56 X40 trains per day, 
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with a speed of 140 kilometers per hour. There will also be four 

more freight trains per day for the stretch Järna-Nyköping 

(Lindqvist, 2018). This will result in an increase in noise which leads 

to an indirect negative impact. However, the intensity of the noise 

levels will not be significantly higher than current levels and the 

same areas that are currently affected by noise will continue to be 

affected. 

Vibration 

We do not consider that the increase in train or vehicle traffic will 

lead to an increase in vibrations that could be harmful to human 

health.  

Fragmentation 

We do not consider that future fragmentation of the landscape will 

have an impact on human health. 

Aesthetic 

We do not consider that future alteration of the aesthetic landscape 

will have an impact on human health. 

Pollution 

In the Zero alternative, no new major sources of pollution that may 

affect human health are foreseen in the section.  

It is assumed that the volume of road freight transported on the E4 

motorway will increase in the Zero alternative, because capacity for 

freight trains on the existing railway will not become available if the 

high-speed railway is not constructed.  Increased motorway traffic 

may lead to increased air pollution. Increased air pollution may lead 

to a decrease in the quality of the living environment, which could 

indirectly have a negative effect on health. 

 

Impact of Green alternative on human health 

Noise 

The noise impacts are going to be both positive and negative. The 

positive effect comes from the fact that there will be a net 

reduction in rail traffic on the existing railroad (as explained under 

the impact of vibration for the Project alternative), lowering the 

intensity of noise affecting the inhabitants in Järna and Hölö (Figure 

Noise). This will lead to an increase in the overall health among the 

citizens. But even though it will be quite small, the noise impacts 

during construction will increase and cause a negative effect on 

people's health. The noise extent is going to increase a little bit 

because of the new railroad, but the new railroad is not going to 

affect a significant number of people during operational phase. 

The impacts are considered to be irreversible because noise 

damages can cause chronic diseases. 

Vibration 

Indirectly the health of the inhabitants will benefit from lower 

vibrations, because traffic on the existing railroad which passes 

through the largest villages in the section will be lower. However, 

the vibration from the construction phase is not going to 

significantly affect human health. 

Fragmentation 

The connectivity in the landscape is going to improve thanks to the 

ecoducts over the motorway and existing railroad, leading to better 

access to recreation, which can indirectly have a positive impact on 

health. Health is not going to be affected by any increases in 

fragmentation that might occur during the construction phase. 

Aesthetic 

We do not consider that the alteration of the aesthetic landscape by 
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the new railway will have an impact on human health. Possible 

impacts are subjective and difficult to measure. 

Pollution  

Due to the presence construction vehicles and increased traffic 

during the construction phase, there will be a slight increase in 

emissions and air pollution, particularly dust fallout, while the new 

railway, ecoducts and extra tunnels and bridges are constructed. 

This may temporarily affect the health of inhabitants living in close 

proximity to the corridor negatively. 

In the long term, construction of the new railway will lead to a net 

reduction in pollution, due to a reduction in traffic and emissions 

from trucks transporting cargo on the E4 motorway, since capacity 

that will become available on the existing railway will be used for 

freight transport. The reduction in airborne pollution, which affects 

a larger area, will have a positive effect on health.  

Under the Green alternative, the positive effect will be further 

enhanced during the operational phase by the planting of energy 

forest and mosses that will absorb air pollutants, thereby indirectly 

improving the health of inhabitants.  

2.2.5.3 Summary of impacts on health 
 Project alternative: This alternative will likely have an 

outcome that will be minor negative on people's health.  

 Zero alternative: With the Zero alternative, the significance 

of the impact will result in a minor negative change.  

 Green alternative: According to our analysis human health 

will be affected in a minor positive way with this 

alternative.   

2.2.6 Natural Resources 

2.2.6.1 Description of baseline conditions 
In this section, we define natural resources as materials and 

components that have an economic value for the area. 

Agricultural Land 

There are two main types of cultivation methods used in this 

section. First, there is biodynamic agriculture with the aim to 

provide safe and sustainable food without using any chemical 

fertilizers or pesticides. Further south, more traditional agricultural 

practices are applied, where chemical fertilizers and pesticides are 

used in cultivation (Figure Baseline).  

Forest land 

There are two main sections for logging, in the northern part, close 

to Gerstaberg, and also in the southern part close to Tullgarn. Even 

though a report written by The Swedish Transport Administration 

notes that these two areas are valuable for the dispersal of pine- 

and trivial trees in a wider perspective, there are no regulations 

against logging as long as the landowner follows the provisions of 

the Forestry Act (“Skogsvårdslagen”), (SFS 1979:429, Trafikverket, 

2015a). When it comes to the northern section, the land owner 

needs to observe the Protected Species Regulations 

(“Artskyddsförordningen”) (SFS 2007:845) since the lesser spotted 

woodpecker (Dendrocopos minor) and cryptogams have their 

habitats in this section (Trafikverket, 2015a). 

2.2.6.2 Natural resources impact assessment 
The result of the impact assessment in respect of natural resources 

is presented in Table 2.11 below. The table summarises the 

significance scores that were determined after the effects of noise, 

vibration, fragmentation, aesthetics and pollution were considered 
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for the Project alternative, the Zero alternative and the Green 

alternative.   

The significance scores for each alternative were categorised and 

colour-coded according to the seven-graded scale shown in Table 

2.12.  

The impact on natural resources is considered to be minor negative 

regardless of which of the three alternatives are applied. 

A discussion of how the impact significance scores were determined 

follows after the tables. 

Table 2.11 Natural resources (P = Project alternative, Z = Zero alternative, G = Green 
alternative). 

 

Table 2.12 On the seven graded scale the impact on natural resources is minor 
negative regardless of which of the three alternatives are applied. 

Major 
negative 

Medium 
negative 

Minor 
negative 

Neutral/No 
impact 

Minor 
positive 

Medium 
positive 

Major 
positive 

 

 

 

Impact of Project alternative on natural resources 

Noise 

Noise pollution will not have a predictable effect on the monetary 

value of natural resources. 

Vibration 

It is not foreseen that vibrations will cause any significant impact on 

natural resources. 

Fragmentation 

Fragmentation will have a direct negative effect, because the 

railway will split both farmland and forest area. The actual land area 

taken up by the railway, together with patches of land confined in 

between the railway and the E4 motorway, will be lost and the total 

areas that today have a monetary value will decrease. 

Fragmentation will also indirectly impact the area, because a loss in 

agricultural and forestry area will result in financial losses. 

Aesthetic 

Aesthetic changes will not have an impact on the value of natural 

resources. 

Pollution 

Pollution will have direct and indirect negative impacts on 

agriculture and forestry.  

Due to the presence construction vehicles and increased traffic 

during the construction phase, there will be an increase in emissions 

and air pollution, particularly dust fallout compared to the baseline 

environment. As discussed under the heading “Relevant impacts” in 

the introductory section, dust deposition onto crops may affect 

photosynthesis, respiration, transpiration and allow the penetration 

of phytotoxic gaseous pollutants (Farmer, 1993). Agricultural 

productivity may therefore be reduced. However, dust fallout can 

P Z G P Z G P Z G P Z G P Z G P Z G P Z G P Z G

Noise 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Vibration 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Fragmentation −1 0 −1 −1 0 −1 0 0 0 −2 0 −1 −2 0 −1 −1 0 0 −1 0 0 −8 0 −4

Aesthetic 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Pollution −1 −1 −1 −1 −1 0 −1 −1 0 −1 0 −1 −1 −2 0 −1 0 0 −1 −1 0 −7 −6 −2
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be effectively mitigated with appropriate management measures 

such as watering of roads and stockpiles. Therefore, the negative 

impact on natural resources is limited in terms of its intensity and 

extent. 

During the operational phase the railway may be a source of heavy 

metal pollution. As discussed under the heading “Relevant impacts” 

in the introductory section, excessive amounts of heavy metals in 

plants can be toxic, damage cell structures, reduce photosynthetic 

activities and inhibit growth (Asati et al., 2016). Agricultural 

productivity may therefore be reduced. However, the discussion of 

the impacts of pollution on the natural environment has shown that 

the intensity of pollution from heavy metals will be low and the 

extent of the area that will be affected will be significantly limited. 

Therefore, the high-speed railway will only have a minor negative 

effect on natural resources during the operational phase. 

While the negative impacts on agriculture are minor during both the 

construction and operational phases, any reduction in productivity 

due to pollution may potentially lead to financial losses for farmers, 

which could indirectly lead to a further reduction in agricultural 

activity in the area.  

Impact of Zero alternative on natural resources 

Noise 

It is predicted that noise will not have a measurable effect on 

natural resources in the Zero alternative scenario. 

Vibration 

It is not foreseen that vibrations will affect natural resources in the 

Zero alternative scenario. 

Fragmentation 

It is not foreseen that fragmentation will affect natural resources in 

the Zero alternative scenario. 

Aesthetic 

It is not foreseen that a change in the aesthetic landscape will affect 

natural resources in the Zero alternative scenario. 

Pollution 

In the Zero alternative, no new major sources of pollution that may 

affect the natural environment are foreseen in the section.  

It is predicted that the volume of road freight transported on the E4 

motorway will increase, leading to an increase in greenhouse gas 

emissions. While there are many uncertainties and regional 

variations in the projected impacts of climate change on agriculture 

in northern Europe, it may potentially have serious negative 

consequences (Oleson, J.E. et al., 2011; Maracchi, G. et al., 2005). 

Some of the negative effects of climate change on agriculture 

include extreme weather events that may cause lower harvestable 

yields, higher yield variability and a reduction in suitable areas for 

traditional crops (Oleson & Bindi, 2002). The effects of climate 

change will be long term and may not be reversible. 

Organic farming practices have been shown to be more resilient and 

adaptable to the effects of climate change (Khanal, R., 2009). 

Therefore, since a large portion of agricultural activities within 

section 1 are conducted according to organic principles, the extent 

of the agricultural area that will be affected by climate change is 

somewhat limited. 
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Impact of Green alternative on natural resources 

Noise 

It is predicted that noise will not have a measurable effect on 

natural resources in the Green alternative scenario. 

Vibration 

It is not foreseen that vibrations will affect natural resources in the 

Green alternative scenario. 

Fragmentation 

A negative impact of the new railroad is that it fragments the land 

and thus cause the actual land taken up by the railway, together 

with patches of land confined in between the railway and the E4 

motorway, to be lost and the total forest and agricultural areas that 

have a monetary value will decrease. Also, fragmentation will 

indirectly impact the area because a loss in agriculture and forestry 

will result in financial losses. However, the route for the Green 

alternative is going in tunnels and on bridges to reduce the imprint 

on the landscape and to avoid fragmentation of the land.  

In the Green alternative one of the improvements is to use areas 

confined between the new railroad and the E4 motorway for 

plantations of Salix. Salix is a fast-growing tree, valued for its high 

energy properties when producing electricity and heating and also 

for its large carbon mitigation potential (Statens offentliga 

utredningar, 2007b). Therefore, it is likely that the Salix trees will 

not only mitigate pollution, but also serve a purpose as being used 

as energy forest, and hence make up for some of the lost natural 

resources by creating new ones.  

Aesthetic 

It is not foreseen that a change in the aesthetic landscape will affect 

natural resources in the Green alternative scenario. 

Pollution 

Due to the presence construction vehicles and increased traffic 

during the construction phase, there will be a slight increase in 

emissions and air pollution, particularly dust fallout, while the new 

railway, ecoducts and extra tunnels and bridges are constructed. As 

discussed under the impacts of the Project alternative, this may 

temporarily affect crop growth negatively. However, dust fallout 

can be effectively mitigated with appropriate management 

measures such as watering of roads and stockpiles. Therefore, the 

negative impact on natural resources during the construction phase 

is limited in terms of its intensity and extent. 

While the railway may be a source of heavy metal pollution during 

the operational phase, which may affect agricultural productivity 

negatively, the intensity of pollution from heavy metals will be low 

and the extent of the area that will be affected will be limited.  

Furthermore, biomass that will be planted in the Green alternative 

will also absorb pollutants generated by the high-speed railway and 

the E4 motorway throughout the operational phase. Therefore, it is 

not expected that pollution from the high-speed railway will have a 

measurable negative effect on natural resources during the 

operational phase. 

2.2.6.3 Summary of impacts on natural resources 
 Project alternative: The result of the analysis showed that 

the effect on natural resources will have a significance of 

minor negative. 

 Zero alternative: As with the Project alternative, the Zero 

alternative will cause a minor negative change on natural 

resources.  

 Green alternative: In line with the other two alternatives 

the outcome is considered to be minor negative. 
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2.3 Summary of Section 1 

In order to understand the environmental impacts associated with 

section one of Ostlänken (Gerstaberg to Långsjön), three alternative 

scenarios were considered:  

 the Project alternative, which considers construction of the 

high-speed railway as planned; 

 the Zero alternative, which considers a scenario without 

construction of the high-speed railway; and  

 the Green alternative, which includes costlier mitigation 

measures to reduce the environmental impact of the high-

speed railway.  

For each of the three alternatives, the impact assessment 

methodology was applied to determine the significance of the 

impact that noise, vibration, fragmentation, aesthetic and pollution 

will have on the natural environment, the cultural environment, the 

visual landscape, outdoor recreation, natural resources and health. 

The total impact significance scores that were calculated in this 

manner are summarized in Table 2.13 below.  

Table 2.13 Total impact scores of all six environmental types for the Project, Zero and 

Green alternatives. 

 

For purposes of incorporating the results of the impact assessment 

for section 1 with the impact assessments for the other sections, 

the significance scores were transformed to the seven grade scale 

agreed upon between all groups, presented in Table 2.14 below. 

Table 2.14 The seven-graded scale for significance of impacts. 

Major 
negative 

Medium 
negative 

Minor 
negative 

Neutral/No 
impact 

Minor 
positive 

Medium 
positive 

Major 
positive 

-55 to -
37 

-36 to -
19 -18 to 0 0 0 to 18 19 to 36 

37 to 
55 

 

The results of the analysis show that:  

 The Project alternative will have minor negative impacts on 

the cultural environment, the visual landscape, outdoor 

recreation, natural resources and health within section 1.  

 

The most notable consequences will be on the natural 

environment, with a medium negative result.  

 

While no major negative impacts were identified for the 

Project alternative, it is clear that the environment in 

section 1 will be negatively affected. The negative 

environmental impacts experienced in section 1 may be 

justified by the long-term, environmental, social and 

economic benefits that the high-speed railway will produce 

on a regional and national scale, such as meeting the 

Swedish environmental objectives and global greenhouse 

gas emission reduction targets. However, this does not fall 

within the scope of the analysis of impacts within section 1. 
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 The Zero alternative will have minor negative impacts on 

the natural environment, the cultural environment, outdoor 

recreation, natural resources and health within section 1.  

Although these impacts are categorised as minor negative 

impacts, all impacts under the Zero alternative are smaller 

compared to the Project alternative. 

 

The negative impacts are mainly attributable to noise and 

pollution due to the predicted increase in the number of 

trucks transporting cargo on the E4 motorway. 

 

There will be no impact on the visual landscape, since the 

landscape will not be changed.  

 

While the Zero alternative will cause a smaller negative 

impact on the environment in section 1 compared to the 

Project alternative, the benefits that the high-speed railway 

will produce on a regional and national scale will not be 

realised.  

 

 The Green alternative will have minor negative impacts on 

the natural environment, the cultural environment, the 

visual landscape and natural resources within section 1, 

while there will be no impact on outdoor recreation.  

 

The impact on health will be minor positive, as a result of:  

o The positive effects on pollution due to a net 

reduction in emissions from the transportation of 

cargo and the planting of biomass;  

o Reduced fragmentation due to the construction of 

ecoducts; and  

o Reduced vibration due to a net decrease in rail 

traffic on the existing railway.  

 

Relative to the total cost of the project, the additional costs 

associated with the Green alternative are not unrealistic, 

considering the benefits that the Green alternative hold for 

the environment in section 1, while meeting the same 

environmental, social and economic benefits that the 

Project Alternative will produce on a regional and national 

scale. 
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3.1 Introduction 

3.1.1 Aim 
Långsjön - Sillekrog is the second stretch within the Ostlänken project. In 

this chapter, the current status of the area within section 2 is examined, 

together with an assessment of the potential environmental impacts of 

the different alternatives. 

3.1.2 Methods 
See the description of methods in section 1.5.  

3.1.2.1 Assessment of impact significance 
Impacts were decided upon under each category by the Section 2 

members. After the impacts were researched through the literature 

study, Section 2 members went through and assessed every impact for 

each alternative under its respective category by following the Impact 

Assessment Guidelines below. The results were classified by a colored 

seventh-grade scale (see Table in section 1.5, methods). The combination 

of all impacts within each category alternative leads to the final 

assessment in the impact matrix. 

Impact Assessment Guidelines 

Each impact was assessed based on: 

 Positive, negative, direct, indirect 

 Extent and/ or location 

 Magnitude 

 Timing 

 Duration 

 Reversibility 

 Likelihood 

 Significance (level of public concern; local, regional, global; 

importance; interests) 

3.1.2.2 Environmental Objectives 
The Swedish government has decided on national environmental 

objectives for Sweden. These objectives aim to safeguard biodiversity and 

the natural environment, preserve the cultural environment and heritage, 

maintain long-term ecosystem productivity, and ensure wise 

management of natural resources. 

Regarding the second stretch of the Ostlänken project, the following 

Swedish Environmental Objectives are relevant (Trafikverket, 2014): 

 Reduced climate impact 

 Clean air 

 Natural Acidification Only 

 A Non-Toxic Environment 

 Zero Eutrophication 

 Flourishing Lake and Streams 

 Good-Quality Groundwater 

 Thriving Wetlands 

 Sustainable Forests 

 A Varied Cultural Landscape 

 A Good Built Environment 

 A Rich Diversity of Plant and Animal Life 

How these goals will be affected by the different alternatives analysed in 

this EIA is further discussed in section 6.2. 
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3.1.3 Study area description 
The study area is part of Södermanlands County with the Baltic Sea in its 

proximity. The whole area is a part of Trosa Municipality. Section 2 

consists of villages like Vagnhärad, Sund, Västerljung, and Sille. A lot of 

the nourishment of the area comes from agriculture, and cultivated land 

makes up a large part of the area. Close to the stretch of the proposed 

position of the railway, there are two Natura 2000 areas; Tullgarn area 

and Lånestaheden. Both of those areas have unique flora thanks to the 

limestone making it a rare environment. Close to the proposed corridor, 

there are two lakes, Sillen and Långsjön, as well as a stream, Trosaån. 

They are all important for the area regarding both the cultural as well as 

the natural environment. Within the area, there are also several 

important groundwater basins, some of which secure the water usage for 

several of the nearby villages. 

Trosa municipality has had a steadily increasing population for a long 

time; there has been an increase of about 2000 people between the years 

2007 and 2017 (SCB, 2018), and this trend is believed to continue on its 

current path into the future. The population growth is mainly due to its 

relative location to the expanding Stockholm region, which is a market for 

both jobs and education. Vagnhärad especially is connected to this market 

through the railway and closeness to the E4 (Trosa municipality, 2015a)  

3.1.4 Description of alternatives  
As described in section 1.6, this EIA will investigate the environmental 

impacts of three different alternatives; the Zero alternative, the Project 

alternative, and the Green alternative. The reason for this is to be able to 

compare them to each other and consequently be a good basis for the 

future decision of the development. For more general information and a 

more holistic view of the alternatives, see section 1.6. In this part, the 

different alternatives will be described more in detail and how they will 

affect the specific stretch between Långsjön and Sillekrog, referred to as 

“Section 2” in this report. 

3.1.4.1 Zero alternative  
In this alternative, the proposed development of Ostlänken does not 

occur. The municipality of Trosa will likely continue its ongoing population 

growth into the future (Trosa Municipality, 2015a), which will put 

pressure on the transport system. Vagnhärad railway station is still the 

communication hub of the town and it can be expected to have a small 

increase in numbers of both passenger and freight trains (Lindkvist, 2018) 

in line with a growing need for them. But not all will be able to be 

accommodated by the railway, thus an increased frequency of transport 

by car is to be expected. 

3.1.4.2 Project alternative  
Figure 3.1 shows the Project alternative route. The railroad would enter 

Section 2 from Section 1 through a tunnel to prevent damages to the 

Natura 2000 area of Tullgarn. However, the tunnel opening will be located 

within the Natura 2000 area, in its southwestern part, just north of 

Intersection 138 Vagnhärad. The railroad crosses E4 by a bridge and onto 

the slightly elevated area where the new station is located. After the 

station, the railroad will cross Runberget’s recreational area with a cutting 

until it reaches Valley of Trosaån, where a new bridge starts and 

continues to cover the width of the entire valley. Västerljung valley is then 

crossed on land and when reaching the edge of Silleskog, a 500-meter 

long tunnel begins. After the tunnel, the railroad is located at ground level 

for the rest of Section 2. 

The development of Ostlänken is believed to have major socioeconomic 

impacts on the village of Vagnhärad and further strengthen the 

connection to the Stockholm region. Trosa municipality (2015a) believes 

that this will lead to an increased attractiveness of the municipality, and 
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Vagnhärad specifically, which will lead to a growth in the population and 

economy. The municipality has identified a few potential development 

sites within Vagnhärad like Solberga, Alby and Väsby; it is mainly here the 

future housing expansion is planned to accommodate a growing 

population. As a result of the improvement regarding communal traveling 

with Ostlänken in operation, a reduction of car commuting is expected 

(ibid.; Eriksson, 2018). 

The old railway that passes through the center of Vagnhärad today, would 

still be used for freight trains but all passenger trains would be relocated 

to the new railway (Lindkvist, 2018). The implications are then that the 

old station would lose its current purpose. 

3.1.4.3 Green alternative 
Figure 3.2 shows the Green alternative route. From the tunnel coming 

from Section 1 and up until the bridge over the Valley of Trosaån the 

Green and Project alternative are the same. But with this alternative, the 

bridge over the Valley of Trosaån is extended over Västerljung valley and 

into the southern tunnel. The tunnel is shortened on both ends in order to 

make fewer cuttings. After the tunnel, the railway continues on a bridge 

into Section 3. The socioeconomic and population impacts do not differ 

from the Project alternative. 

 

Figure 3.1 The proposed Project alternative route overview map, showing where tunnels, 
bridges, and ground (embankments and cuttings) will be located. 

Figure 3.2 The proposed Green alternative route overview map, showing where tunnels, 
bridges, and ground (embankments and cuttings) will be located. 
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3.2 Impact assessment 

3.2.1 Natural Environment 

3.2.1.1 Geology  

Baseline  
The geology, shown in Figure 3.3, in the area consists mostly of clay, till 

and bedrock, and also rift valleys and fault zones (Trafikverket, 2015a). 

The fracture zones have been formed into elongated valleys and lake 

systems by the inland ice sheet (ibid). Mapping done in the area showed 

that the bedrock is mostly paragneiss with components of diabase, 

granite, and pegmatite (ibid). Strands of limestone also exist, and 

northwest of Vagnhärad there is a closed limestone quarry (ibid). There 

are still unknowns about the quality of the bedrock in some of the low-

lying rift valleys (ibid). The thickest area of fine-grained sediment is near 

Trosa stream, Trosaån, and has been measured to be about 20 meters 

deep consisting of clay and silt sediments (ibid). 

In the Tullgarn Nature Reserve, the bedrock mostly consists of gneiss and 

gneissic granite, plus there are strands of limestone throughout the area, 

mostly in the south and eastern parts (Trafikverket, 2014). The limestone 

results in an unusual flora for Södermanland county. Otherwise, the 

landscape is dominated by hills, fluctuating between clay and 

mountainous parts, which is typical for this part of the Swedish rift valley 

landscape. The open parts of Tullgarn are more consistent and wider than 

is normal in these parts of Sweden. The topography is mostly low with just 

some meters above the sea level in the south and eastern parts to 

increase to 50 meters in the northern part of Tullgarn Nature Reserve 

(Trafikverket, 2014). 

Soil pollution is present along roads and railways in the corridor from car 

emissions, salted roads, and train track emissions. Contamination in the 

soil also occurs from landfills and a shooting range. 

 
Figure 3.3 The geological features within and surrounding the Section 2 corridor. 

Bedrock structure 
Zero alternative 

If the area is left as it is, the geology will remain undisturbed, and 

increased weathering of limestone will not occur. 

Project alternative 

The construction of tunnels would lead to newly exposed bedrock and a 

new surface that would be affected by weathering. 
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If embankments and cuttings are placed in solid ground areas -- moraine, 

sand, and gravel -- slopes can be constructed with no additional 

reinforcement (Trafikverket, 2015a). But in loose ground areas -- clay and 

silt -- with low thickness, the soil should be replaced, and in thick soil 

areas, piling foundation should be used (ibid). If soil thickness exceeds 10 

meters, there should be a reinforcement of the slopes (ibid). 

Limestone fractures and cross zones will require more extensive 

engineering measures, and areas at risk of landslide, discussed under Risk 

and Analysis, need to be considered (Trafikverket, 2015a). 

Constructional phase 

During the constructional phase, the tunnel in the southwest of Section 2 

and most of the Tullgarn tunnel will be made by blasting in the bedrock 

(Eriksson, 2018). Nearest to the southern opening of the Tullgarn tunnel, 

there is a section -- about 200 meters -- where the bedrock is so deep that 

the tunnel will have to be built as a "cut and cover" (ibid). This means that 

the ground and bedrock will be excavated during construction while the 

shaft will be open on the top (ibid). Then, the cement tunnel is built at the 

bottom of the shaft, and the shaft gets covered with a similar previous 

ground (ibid). 

Serious engineering problems could result in the presence of limestone. 

Additionally, cavities and steeply inclined rock layers may go unnoticed in 

the site investigation or subside with time, causing a sudden collapse of 

the construction (Kielmas, 2017). 

Operational phase 

Because of tunnels and cuttings, an increased amount of weathering 

would occur due to the presence of exposed bedrock, especially 

limestone. Rock falls could occur in these areas. 

Green alternative 

Constructional phase 

The Green alternative will be the same when it comes to tunnelling, 

except that precautions regarding limestone will be considered. The main 

difference in this alternative will be the decrease in the number of 

cuttings. Therefore, there will be less exposure of bedrock. 

Operational phase 

Weathering of exposed bedrock and limestone will increase due to the 

tunnel excavations. Rock falls can occur in the cutting areas. 

Mitigation measures 

The exposed rock should be covered so that rock falls do not occur. It is 

important to re-use the excavated rock back into the project or dispose of 

it in a proper manner. 

Soil Pollution 
Zero alternative 

Without the construction of a new railway, the soil pollution cannot 

increase further for the time being, and will instead be contained to the 

already existing roads and railways in the area, like the E4 and the Södra 

Stambanan. 

In the future, there could be an increase in the traffic along the E4 

without the railroad, thus increasing the pollution around it. Depending 

on the evolution of automobile technology in the future, the pollution 

around E4 could decrease. 

Project alternative 

Constructional phase 

During the constructional phase, there is a risk for soil pollution during 

tunnelling and rail-building, e.g. from explosives and tank emissions 
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(Trafikverket, 2015a). There is also expected to be increased traffic to the 

construction sites. 

Due to the control and localization of foundation sites and work tunnels 

and by setting environmental requirements for contractors, Trafikverket 

(2017) predicts the pollution impact from off-site establishments during 

construction to be low. 

Operational phase 

During the operational phase, there will be a continuous amount of soil 

pollution from the railways and the pesticides used to control vegetation 

in the tracks (Banverket, 2009). The pollution caused by the railways is 

particles of metals -- iron, copper, zinc, manganese, chromium, nickel, 

vanadium and lead -- coming from the friction process. The main place 

these emitted substances end up being is within the railroad 

embankment, but also smaller amounts are deposited into the soil near 

the rails (Burkhardt et al., 2008). Around the station, a higher amount of 

soil pollution should be expected due to the braking and accelerating of 

the train, thus increasing the amount of metals near the embankment and 

the soil pollution (ibid). 

The Project alternative is for passenger trains only, so there is no risk for 

dangerous goods freight accidents (Trafikverket, 2017). Plus, the use of 

this rail may alleviate road traffic on the E4, therefore decreasing soil 

pollution from vehicles. However, the rail will create its own pollution as 

mentioned, and the Vagnhärad area is planned to become more 

urbanized, increasing the town’s population. Overall, soil pollution should 

be expected to increase. 

The presence of heavy metals would mean that the new railway would 

not achieve A Non-Toxic Environment Environmental Objective. 

Green alternative 

Constructional phase 

The Green and Project alternatives are very similar. The main difference in 

this alternative is that there will be more bridges and fewer embankments 

and cuttings. 

Operational phase 

More bridges and less embankments and cuttings will reduce the amount 

of direct ground pollution from the railway. Bridges will control the 

drainage of water by creating a barrier between the rail and the ground. 

Mitigation measures 

Wetlands can be introduced to retain the metals from the tracks so that 

they do not influence the hydrological system.  

When possible, it is best to build around areas with dense soil layers and 

clay in order to slow down or immobilize contaminants (Trafikverket, 

2017). 

3.2.1.2 Hydrology 

Baseline 
Note: The water supply baseline is discussed under Natural Resources 

section 3.2.6.1.  

The Section 2 corridor includes only one major surface water, the stream 

Trosaån, and two groundwater bodies, as well as small water ditches 

(Figure 3.4). Outside of the area are four important lakes: Sillen, Rensjön, 

Långsjön, and Norasjön; southwest of Lake Sillen are many individual 

groundwater resources, and northwest of Vagnhärad is the Transätra 

reservoir (Trafikverket, 2015a). Also, the Baltic Sea is approximately 3.5 

km east of the corridor at its closest point, and 13 km at its furthest (VISS, 

2018a). 
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Figure 3.4 The hydrological features within and surrounding the Section 2 corridor, 
including surface waters and groundwaters. 

Water quality 
Water quality is essential for many parts of life, like the environment, 

human health, and recreation. It has consequences on everything it 

comes into contact with -- wetlands, aquatic life, vegetation, wildlife, and 

people. If quality is not maintained, the environment will suffer as well as 

water resources and recreation (NSW Environment & Heritage, 2017). 

This is why the interconnectivity of water is problematic. In the Section 2 

study area, the Trosaån flows from Lake Sillen, going through the corridor, 

crossing the reservoir at Fredriksdal, and discharging into the Baltic Sea. 

According to SGU (2018) maps, although small, the water ditches running 

through the corridor are connected to lakes outside the corridor: to 

Norasjön -- making the border of Tullgarn Nature Reserve and Natura 

2000 (Banverket, 2009) -- and another from Rensjön to Sillen. There is 

also a natural influx from Lake Sillen into the Tunsätter reservoir 

(Trafikverket, 2018b).  Therefore, pollution in the corridor will not 

necessarily stay within the boundaries. 

Natura 2000, located in the Tullgarn nature reserve and the northern 

section of the corridor, is a water-related protected area in the Water 

Framework Directive. Sillen and Långsjön are protected under the Natura 

2000 objectives for their habitat importance -- Natura 2000 SCI Habitats. 

Additionally, Långsjön is important for bird species under this objective -- 

Natura 2000 SPA Birds. Tunsätter and Långsjön are protected for the 

abstraction of drinking water under the Drinking Water Objectives. 

Norasjön is situated within Natura 2000 and Tullgarn Nature Reserve, 

therefore protecting that source too (VISS, 2018a). 

As of August 2015, the ecological status of Trosaån, Långsjön, and Sillen 

were considered moderate due to eutrophication, and the chemical 

status were not achieving good due to mercury and polybrominated 

diphenyl ethers atmospheric deposition, therefore not attaining the A 

Non-Toxic Environment Environmental Objective, seen in Table 3.1 (VISS, 

2018b). Norasjön and Rensjön lack data, except that Norasjön contains 

eutrophication (VISS, 2018b). The presence of anthropogenic induced 

eutrophication and nutrient loading goes against the Zero Eutrophication 

Environmental Objective. In June 2015, the Tunsätter and Fredriksdal 

groundwaters had good quantitative and chemical status (Table 3.2), 

although environmental pollution, including chloride and sulfate, is 

present in Tunsätter due to leaching from a landfill, a shooting range, and 

salted roads and railway crossings in Vagnhärad, and contamination from 

a landfill and salted roads in Fredriksdal (VISS, 2018b). Thus, the Good-

Quality Groundwater Environmental Objective is threatened. 
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According to VISS (2018b), the water quality in these water bodies is 

caused by multiple point and diffuse sources listed in Table 3.3. These 

impact sources become connected to these water bodies through runoff, 

leaching, and deposition. Then there is the issue of water connectivity, 

spreading the contaminants further. 

Table 3.1 Surface waters within or near the Section 2 corridor (VISS, 2018b). VISS published 
the ecological status on 14 August 2015, and the chemical status on 16 August 2015 (Data 
for Rensjön and Norasjön is absent on VISS, other than Norasjön containing 
eutrophication). 

Name ID Eco. status Chemical 
status 

Env. impacts 

Långsjön SE654804-
159298 

Moderate Not achieving 
good 

Nutrient pollution 
(eutrophication) 
Chemical pollution 

Risk for 2021 Risk for 2021 

Sillen SE653703-
159331 

Moderate Not achieving 
good 

Nutrient pollution 
(eutrophication) 
Chemical pollution 

Risk for 2021 Risk for 2021 

Trosaån SE653651-
159858 

Moderate Not achieving 
good 

Nutrient pollution 
(eutrophication) 
Chemical pollution 

Risk for 2021 Risk for 2021 

 
 

Table 3.2 Groundwater within or near the Section 2 corridor (VISS, 2018b). VISS published 
the chemical and quantitative status on 3 June 2015. 

Name ID Chemical 
status 

Quantitative 
status 

Env. Impacts 

Fredriksdal SE653900-
159609 

Good Good Chemical 
pollution 

Risk for 
2021 

No risk for 2021 

Tunsätter SE653375-
159446 

Good Good Chloride, 
Sulphate 
Chemical 
pollution Risk for 

2021 
No risk for 2021 
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Table 3.3 Point and diffuse sources affecting the water bodies in Tables 3.1 and 3.2 (VISS, 
2018b). 

Impact 
sources 

Långsjön Sillen Trosaån Fredriks-
dal 

Tunsätter 

Point sources 

Urban 
wastewater 

 Significant Significant   

Contaminated 
sites 

  Significant Significant  

Waste 
disposal sites 

  Significant  Significant 

Diffuse sources 

Urban runoff  Significant Significant   

Agriculture Significant Significant Significant   

Discharges not 
connected to 
sewage 

Significant Significant Significant   

Atmospheric 
deposition 

Significant Significant Significant   

Transport  Significant  Significant Significant 

 

 

Zero alternative 

The current railway, the Södra Stambanan, carries passenger and freight 

trains which pass by rivers and lakes, i.e. affecting Långsjön (Banverket, 

2009). There is a risk of hydrological impact, due to the proximity of the 

rail to these water bodies and the heavy goods being transported (ibid). 

An impact could result if this alternative is decided upon and rail 

renovations are needed. 

Project alternative 

Constructional phase 

The construction stage could cause major pollution downstream from or 

in the vicinity of the rail, e.g. process water contaminated by tunnel-

building explosives and tank emissions (Trafikverket, 2015a). The deep 

excavations pose risk at the road-railway intersection of road 782 that will 

occur at the Tunsätter reservoir (Trafikverket, 2018b). The groundwater is 

thought to be deep enough, but if excavators and planners are wrong, the 

groundwater could become contaminated from the construction phase 

and then make its way downstream towards the municipal water supply 

and the Baltic Sea (Trafikverket, 2017), spreading the pollutants. 

The Hallandsås tunnel is an example of how groundwater lowering from 

tunnel building can ultimately cause acids and minerals to be released 

into the natural environment (Mossmark et al., 2017). Additionally, the 

poisonous sealant, Rhoca-gil, was used in order to prevent water from 

seeping into the tunnel (Magnusson, 2015), therefore should not be used.  

Actions like this could go against the Natural Acidification Only and 

Flourishing Lakes and Streams Environmental Objectives. 

According to Trafikverket (2017), the pollution impact from off-site 

establishments during construction is predicted to be low due to 

precautions to reduce risk through the control and localization of off-sites 
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and work tunnels, and setting environmental requirements for 

contractors. 

Operational phase 

Impact will be linked to emissions from the rail traffic and water drainage 

(Trafikverket, 2017). These increased emissions include the braking and 

accelerating of rail traffic before and after the proposed station 

(Burkhardt et al., 2008). Once in place, the railway will need upkeep.  

Pesticides will be used to control vegetation on the railway, which could 

spread to water sources (Banverket, 2009). For example, Sweden banned 

the use of diuron on railways because it was leaching excessively to 

groundwater, and trees were dying along the railway tracks due to roots 

penetrating the embankment (Torstensson, 2002). 

This alternative will not be carrying freight, thus there is no risk for 

accidents involving dangerous goods and pollution (Trafikverket, 2017). 

Green alternative 

Constructional phase 

The tunnels in the Project alternative are still present in the Green 

alternative. Therefore, there is still the chance for groundwater lowering 

which could cause erosion and oxidation of dry sediment which leads to 

the concentration of ions, salts, and particles (Lindstrøm, 2005). 

Operational phase 

This alternative includes more bridges and less embankments and 

cuttings, reducing the amount of drainage ditches next to the tracks.  The 

use of bridges will control the drainage of water by creating a barrier 

between the tracks and the ground. Thus, fewer embankments will 

decrease the pollution that directly affects the soils around the tracks, 

which leaches into groundwater or moves as runoff into surface water 

bodies. 

There are no risks of freight accidents happening (Trafikverket, 2017).   

Mitigation measures 

The most important mitigation here is prevention. Pollutants can easily 

spread due to water connectivity; therefore, the planning stage is vital. 

Wetlands can be introduced to reduce pollutants during construction and 

operation.   

While constructing the tunnel, the water used will need to be treated 

before being released back into the environment. 

During operation, pesticide spray will only be used within the track area -- 

not in public crossing areas -- and it cannot be applied when raining or 

windy (Banverket, 2009).  Using sealing soil layers will immobilize the 

spread of pollutants (Trafikverket, 2017). Also, the chosen materials and 

products for the railway have a long service life and are important for 

future environmental impact (ibid), but dangerous sealants such as 

Rhoca-gil should not be used. 

3.2.1.3 Ecology 

Baseline 
The second part of Ostlänken is a mosaic landscape with a wide variety of 

natural habitats, making it very important for connectivity. Connectivity in 

a habitat gives animals, seeds, and pollen the possibility to move from 

one habitat to another which is essential for a healthy ecosystem, high 

species richness and genetic diversity (Krosby et al., 2010). 

Arable land dominates around Vagnhärad while woodland areas are 

present at Tullgarn and in the southern part towards Sillekrog. The 

eastern and southern parts of Tullgarn are characterized by coastal 

meadows, shallow bays, natural grassland, pasture, and deciduous 

forests. The southern part also includes large areas of farmland; the 
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central Tullgarn area is a mosaic landscape of farmland and tree groves 

while the northern part is dominated by coniferous forest. 

South of Långsjön is an area with protected bird species and rare lichens 

and mushrooms. This area also includes some coniferous forest, but 

without any special natural value, with exception to some areas southeast 

of Norasjön close to the old E4 (Trafikverket, 2014). 

Connectivity is extremely important when it comes to healthy ecosystems 

and ecosystem services; the mitigation and maintenance of landscapes 

and vegetation have been shown to greatly improve the area (de la 

Fuente, 2018). 

Different groups of species and species have different environmental 

requirements in dispersal between areas that are ecologically important. 

Many migratory birds, butterflies, flying insects, spiders and plants spread 

with the wind have low demands on dispersal pathways and connectivity, 

as long as fragmentation is not extreme. Other animals, plants and fungi 

have difficulties in spreading, two animal groups that are particularly 

vulnerable are amphibians and molluscs. For them, even a moderately 

busy road can act as an absolute barrier. In particular, mammals are 

dependent on the existence of major core areas in order for the species to 

retain its genetic diversity (Trafikverket, 2014).  

The highway of E4 goes through the northeast part of the Tullgarn area, 

surrounded by wildlife fencing. The highway has around 22 000 cars/24h 

and is a barrier causing fragmentation for land-living organisms. East of E4 

is the existing railway which goes under the E4 at Lilltorp north of Nora. 

(Trafikverket, 2014) 

Natura 2000 

One of the largest coordinated international measures for the 

conservation of biodiversity is the Natura 2000 network of protected 

areas in the European Union (EU). The purpose of this network is to 

ensure the long-term resistance of Europe's most valuable and 

threatened species and habitats, listed under both the Birds Directive and 

the Habitats Directive (B. de la Fuente., 2018). 

In Natura 2000 areas, subdivisions of natural habitats are defined, these 

cannot be reduced in size or in any other way affected negatively. This 

includes directly or indirectly affecting species living in the habitat 

negatively. The Natura 2000 area of Tullgarn is located outside of 

Vagnhärad along the Stockholm county border. This area aims to protect 

forest and agricultural landscapes with high natural values with 

threatened and unusual species as well as a rich plant and wildlife 

habitats (Trafikverket, 2014). 

The area is dominated by western taiga and nutrient-like forests. Several 

different species of pastures (limestone grassland, silicate grasslands, 

marshes, wet meadows, and wooded pastures) occur, but these generally 

comprise a rather small area. This also applies to lumber forests and 

forest-grown marshes (Trafikverket, 2014) 

Nature Reserve 

Lånestaheden’s municipal nature reserve in Vagnhärad is a valuable 

environment of grazed calcareous rock outcrops. The area has the highest 

value in the county administrative board nature conservation program 

and is allocated as a Natura 2000 area with nature-typed limestone fields 

(Trafikverket, 2015a). 

Species Richness 
Species richness in the Tullgarn area is high with up to 800 species of 

flora, with most of the vegetation affected by limestone-rich ground. 

Meadow and pasture land with natural grass vegetation is an important 

habitat for insects; the limestone grasslands in the area are potential 
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habitats for red-listed butterflies and vascular plants. It is also of 

importance to many bird species, some which are mentioned in the EU’s 

Birds Directive. The majority of the red-listed bird species found in the 

area mentioned in the previous EIA from 2006, as well as those 

mentioned in the EU Birds Directive, have areas important for feeding and 

nesting west of the highway (Trafikverket, 2014). 

Zero alternative 

The Zero alternative would mean that the Ostlänken is not built and that 

the existing railway and E4 are left. Although this option continues to 

cause disruption in the Natura 2000 area, no new disturbances that may 

affect the species and habitats found in the areas would occur. 

Compared with an action alternative, the number of valuable insects may 

be lower in the Zero alternative due to the fact that no new light-opened 

environments are created. 

Project alternative 

Constructional phase 

The most sensitive area that is going to be affected is the Natura 2000 

area where the proposed railway stretch will largely go through a tunnel. 

The tunnel opens in the southernmost part of the Natura 2000 area and 

only 200 meters will go above ground in the protected area. Adjacent to 

the tunnel opening lies a Natura 2000 nature-type, limestone grassland, 

which risks being affected if consideration is not taken to the environment 

during the constructional phase. 

There is a risk that a direct impact will be caused by the fact that natural 

habitat types are accidentally disturbed during the constructional phase, 

especially in the natural habitat type in the southwest part adjacent to the 

tunnel opening. 

From the work tunnel, a work path will be built; this will come close to the 

E4 in the Natura 2000 area. In addition to that, ventilation shafts may be 

needed to provide air quality, pressure equalization and evacuation of fire 

smoke gases in the tunnels. Where the ventilation shaft ends in the field, 

they are built like small towers a few meters above ground. 

From the Tullgarn area, the railway will go through wooded areas and 

fields in both embankments, bridges, and tunnels. It passes sensitive 

areas such as the Lånestaheden nature reserve, however, this is located is 

outside of the project boundaries and will not be directly affected. 

Operational phase 

The largest impacts on species richness during the project alternative will 

be during the constructional phase. Since the main part of the railway in 

the Natura 2000 area will be in a tunnel, the impacts of the operation 

phase in terms of species richness will be limited. 

The areas important for the feeding and nesting of bird species west of 

the highway will not be directly affected by a new railway since their 

respective core areas will be left out of the planned railway routes.  

The other sensitive area around Vagnhärad, Lånestaheden is outside of 

the new railway boundaries and will have limited direct impact on species 

richness. Indirect impacts from, for example, reduced connectivity and 

noise will be discussed in their following respective parts. 

Green alternative 

Constructional phase 

See Project alternative for the Natura 2000 area: the railway stretch will 

look the same and the construction impacts will be the same. Outside of 

the Natura 2000 area, the train will go primarily on bridges or in tunnels 

to reduce impact. 
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The construction of tunnels and bridges has a larger impact on species 

richness the construction of embankment. Since the Green alternative has 

the majority of the tracks on either bridge or in tunnels this phase will 

have significantly more impact than in the Project alternative. 

Operational phase 

For the Natura 2000 area, the impacts in the operational phase will be the 

same while the remainder of the area will have a reduced impact on 

species richness. With large parts of the tracks being off the ground on 

bridges or in tunnels the direct effects of the train will decrease, the 

number of animals killed will decrease and connectivity will not be as 

affected as with the train on an embankment. 

Mitigation measures 

To limit the risk of sensitive biotope disturbance during construction, 

these areas might be fenced off. Furthermore, personnel working within 

the Tullgarn area will have to undergo some sort of environmental 

education to limit negative impact. 

To reduce the impact on bird species in the area, there should be a 

limitation on noisy work during the breeding period. The ventilation shafts 

should not be built on Natura biotopes. If possible, existing forest roads 

within the Natura 2000 area should be used as work routes. 

Furthermore, wildlife crossings to increase connectivity in the area should 

be constructed. 

Fragmentation 
Fragmentation limits species movement and thus affects not only species 

richness, and genetic diversity, but also the overall health of the 

ecosystem (Krosby, 2010). For example, many species use different types 

of habitats for food, protection, and reproduction (Askling, 2015). There is 

a large mosaic landscape with the largest variety of natural habitats in the 

area around Tullgarn and south towards Vagnhärad (Trafikverket, 2015b). 

Zero alternative 

The Zero alternative would mean that Ostlänken is not built and that the 

existing railway and E4 are left. The zero option continues to cause 

disruption in the Natura 2000 area, but there are no new disturbances or 

impacts that may affect the species and habitats found in the areas. 

Project alternative 

Constructional phase 

The most sensitive area that is going to be affected is the Natura 2000 

area were the proposed railway stretch will go largely through a tunnel. 

The tunnel opens in the southernmost part of the Natura 2000 area and 

only 200 meters will go above ground in the protected area.  

From the tunnel, a work path will be built, this will come close to the E4 in 

the Natura 2000 area. This work path will cause additional fragmentation 

of the area and cause decreased connectivity during construction. 

From the Tullgarn area, the railway will go through wooded areas and 

fields in both embankments, bridges, and tunnels. It passes sensitive 

areas such as the Lånestaheden nature reserve which is located is outside 

of the project boundaries and will not be directly affected. 

Operational phase 

Fragmentation during the operation will be similar to today, but could 

affect species that have small dispersal areas more so than larger animals 

or plants that disperse by wind. The new railway would leave the area 

with three large barriers, all going north-south. Species movement in the 

other directions could be affected by this. 

Research in the area has shown that wildlife movement in the area is 

relatively good and that existing passages in the form of bridges and 
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tunnels to mitigate movement are used. To move existing wildlife 

passages can have negative impacts on the use of these passages and 

cause a decline in movement across the railway (Askling, 2015). 

Green alternative 

Constructional phase 

Within the Natura 2000 area, a large part on the train will be in a tunnel, 

the tunnel construction can cause fragmentation. Mainly due to an 

increase in human activity, noise, and the implementation of work roads 

in the area.  

Outside of the Natura 2000 area, the tracks will be in tunnels or on 

bridges to decrease fragmentation. This will mean longer construction 

which can have direct short-term effects on movement and connectivity 

within Section 2. 

Lånestaheden nature reserve is outside of the directly affected area but 

indirect effects on movement and connectivity between the area and 

others can still occur. 

Operational phase 

With a large part of the train running in tunnels or on bridges, the effect 

on fragmentation is smaller than for the Project alternative. If noise is 

mitigated and movement remains relatively unobstructed, the long-term 

effects in the area are limited. 

Mitigation measures 

The railroad should pass the Tullgarn Nature Reserve in a way that 

minimizes the negative impact on the reserve's values, for example 

regarding fragmentation and barrier effect. To reduce connectivity loss 

and increased fragmentation it is important to include wildlife bridges and 

tunnels where possible, elk can be used as an umbrella species and will 

also result in mitigation measure for smaller species. The wildlife passages 

that are in place for the E4 today have been shown to be good for wildlife 

movement in the area, recreating those for the new railway would 

mitigate potential wildlife fragmentation (Askling, 2015).   

Passage facilities across the railway and E4 must be for humans and 

animals. At an overall level of landscapes, it is important to facilitate 

organic spreading in the forest area (Trafikverket, 2015b). 

The biggest impact will be during construction with noise and human 

presence being the biggest factors to increased fragmentation. Human 

presence during construction is hard to reduce, but keeping the impact 

minimal on sensitive areas and reducing noise will mitigate some of these 

impacts. 

3.2.1.4 Other impacts on the Natural Environment 

Noise and vibrations 
For background, see section 1.7 Noise & vibrations.  

Zero alternative 

If the Ostlänken is not built, noise from the E4 and existing railway may 

disturb wildlife in the surrounding area. However, research shows that 

some species of animals have the ability to habituate to the noise after 

several repeated exposures (Hanson, 2008); thus, some of the wildlife and 

domestic animals in the area may have already grown accustomed to the 

sounds from existing infrastructure. 

Wildlife responses to noise are shown to begin occurring at equivalent 

noise levels of 50 dBA or higher (Shannon et al., 2016). Currently, an 

equivalent level of 60 dBA reaches 100 meters outward from E4 and 45 

meters from the existing railway (Delling, 2018; Lindkvist, 2018). Thus, the 

current traffic infrastructure already be affecting surrounding wildlife, but 

they may have already habituated to it or moved habitats. 
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Project alternative 

Constructional phase 

The construction of a high-speed rail will significantly contribute to noise 

pollution in the surrounding natural areas. 

Operational phase 

An increased noise level in natural areas can cause detrimental effects for 

the surrounding wildlife. Specifically, noise disturbances in the Natura 

2000 area may pose a risk to Tyrolean species of butterflies, who play an 

important role in the ecosystem as pollinators; they may also experience 

increased mortality as a result of winds and echoes from railway traffic 

(Allmér and Collinder, 2018). 

Noise from railway traffic may also interfere with communication among 

wildlife, particularly bird calls. Certain species of birds use their songs and 

calls to attract and bond with mates, defend territory, beg for food, and 

to warn of danger (Lucas et al., 2017).  

Sudden loud noises may frighten animals, which instigates a fight or flight 

response, leading to impulsive reactions while fleeing from the source 

that can cause injury or death. Some of the long-term consequences of 

noise pollution for wildlife include a decreased reproduction capacity, 

increased mortality, and reduced population density (Hanson, 2008). 

Vibrations from Ostlänken operation can travel up to 280 meters in heavy 

clay areas (Banverket, 2009). Vibrations are important to wildlife in 

processes like predator-prey interactions, mother and young 

relationships, choice of mate, and food recruitment (Norton et al., 2011). 

The effects of railway-induced vibrations on wildlife are uncertain, but 

there is a possibility they can disrupt some of the aforementioned 

processes depending on their intensity. 

Green alternative 

Constructional phase 

No difference compared to the Project alternative. 

Operational phase 

The Green alternative proposes the Ostlänken runs on a longer length 

bridge through Section 2. Since bridges tend to propagate more noise 

than a high-speed train running on the ground, by up to 10 dBA higher 

(Bewes et al., 2006), this will lead to increased noise levels in the section. 

Noise, thus, may affect wildlife in a wider area and to a larger extent 

compared to the Project alternative. 

Mitigation measures 

The extent of noise pollution should be mitigated in order to prevent 

negative effects on wildlife. Noise barriers should be installed around the 

construction site in order to dampen noise levels; considering elements 

like equipment and material storage areas, haul roads, and existing 

barriers during constructional design can also reduce the magnitude of 

impact noise has. Less noisy equipment and modifications such as 

mufflers, shields, dampeners, and sound aprons should be used whenever 

possible (Federal Highway Administration, 2018). 

During the operational phase of the project, railway tracks should be 

fitted with rail fasteners and rail dampers that use elasticity to absorb 

energy and reduce the extent of noise and vibrations. Proper 

maintenance of the train and tracks should be performed regularly to 

ensure smooth travel, which reduces the intensity of radiated sound 

(Lucas et al., 2017). 

Noise barriers, which reduce noise levels by 5-10 dBA, should also be 

installed along the tracks to dampen noise from railway traffic. It is 

important to plan where to apply noise barriers during operation and 

construction since they can negatively impact the wildlife. If they are not 
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applied together with wildlife passages that allow for railway crossing, 

noise barriers can isolate populations. Additionally, reducing the amount 

of noise disturbance potentially increases the risk of collision with trains, 

since it reduces an animal’s ability to perceive them incoming (ibid). 

Air quality 
Background 

The air quality has a role in how good an environment is doing, both for 

specific organisms and for the balance in the ecosystem. Nitrogen oxides 

(NOx) are compounds that could be created by the use of fertilizers for 

farming (Bauer et al., 2016). The NOx particles could cause eutrophication 

in the lakes that could potentially cause some shifts in the environment 

close to lakes and streams (Raghunandan et al., 2008). 

Ground ozone is another compound that has detrimental effects on the 

environment. Emissions are mostly produced by combustion gas from 

traffic and will be present close to the roads. The ozone primarily affects 

the vegetation where it may harm the plants and cause them to struggle 

to survive (Bingham and Porter, 2015). This could be problematic within 

the Natura 2000 area where the road goes close by if the traffic increases 

significantly. The problems, however, would most likely be concentrated 

and would not harm the natural environment of the entire area, and 

there would be a rather minuscule rise in O3-concentration. 

Another result of the combustion gas from cars is SO2. The integration 

could be one cause of acid rains if the concentration goes high enough 

(Raghunandan et al., 2008). The acid rain could be harmful for vegetation, 

as well as for the chemical balance in nearby lakes and streams 

(Raghunandan et al., 2008). 

The compounds above are a part of the Environmental Quality Standards 

(EQS) as defined by the Naturvårdsverket (2018) for vegetation 

protection. 

Zero alternative  

If the project would not happen, Vagnhärad probably would not increase 

in size or see significant growth in population. This would most likely 

result in an unchanged state of air quality and the natural environment 

would not be affected by the town more or less than it is today.  

Project alternative  

Constructional phase  

The construction of the railway will increase the amount of air pollution, 

both on-site and at the material construction factory. For the second 

stretch, the tunnel construction in the Natura 2000 area will be the critical 

part where air quality will be temporarily decreased. The air pollution as a 

result of combustions from blasting to create the tunnel might affect 

some plants in proximity to the area. A high concentration of pollutants 

can affect the physiological processes, such as photosynthesis, of flora 

and thus alter growth patterns to their detriment (Winner and Atkinson, 

1986).  

Operational phase  

The operational phase would lead to a fragmentation of the cultivated 

fields and, together with an expected increase in population, the extent of 

agricultural work would potentially decrease. Consequently, this would 

decrease the use of fertilizer. The decreased amount of fertilization on 

crops would lead to fewer NOx particles and would result in a less 

negative impact on the vegetation. 

The increase in population would supposedly also increase the amount of 

traffic and its pollutions. This would in the future, potentially lead to 

higher levels of both O3 and SO2, but only close to the E4. This could have 



 103 

an impact on the Natura 2000 area in the Tullgarn area as the highway 

runs through it. 

Green alternative 

Constructional phase  

The Green alternative requires more bridges to be constructed, which will 

most likely increase the need for machinery as well as material. This 

would potentially increase the air pollution both close to the stretch and 

at the site of material construction. 

Operational phase  

The Green alternative does not differ from the Project alternative in terms 

of air quality during the operational phase. 

Mitigation measures 

To mitigate the potential damage during the constructional phase the use 

of machinery should be used on a concentrated area to reduce the 

damage on a big area. The machines should also be used with caution and 

as effectively as possible. 

 

 

 

 

 

 

 

 

3.2.1.5 Summary 
Zero alternative 

The Zero alternative will likely have no notable impact on either species 

richness or fragmentation for part 2 of Ostlänken since the natural 

environment is left untreated. Air quality, noise, and vibration will also 

have no impact which is why the natural environment is classified as a 

neutral impact. 

Project alternative 

The Project alternative will have negative impacts on fragmentation, 

species richness, noise, vibration, and air quality. The largest negative 

impact will be from fragmentation and noise, which will both have 

permanent major negative effects of large magnitude. As such, the 

Project alternative has been classified as a major negative impact on the 

natural environment. 

Green alternative 

For the Green alternative, the impact is classified as a minor negative 

impact, in large part because fragmentation is restricted. The other 

impacts are similar to those described in the Project alternative. 
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3.2.2 Outdoor recreation 

3.2.2.1 Baseline 
Physical activity promotes both physical and mental health (Hartig et al., 

2014). The municipality of Trosa wants to promote physical activity by 

conserving suitable areas for recreation. Both smaller areas within the 

villages but also larger continuous areas, accessible for everyone 

regardless of land ownership (Trosa Municipality, 2015a). 

There are many important areas for outdoor recreation in Section 2. The 

corridor is located in relatively pristine areas that can be considered quiet 

and therefore be of high value for recreational activities. Vagnhärad is 

characterized by a green infrastructure where it is always close to natural 

areas, why so much area has been left relatively untouched can be 

explained by the presence of historic relics across the area (Trosa 

Municipality, 2015a). The areas, within Section 2, identified as the most 

important for outdoor recreational activities are listed below. 

The Tullgarn area 

Tullgarn is located in the most northern part of Section 2 and partially 

within the planned corridor. This area is a nature reserve, a Natura 2000 

area and it is identified as a national interest for outdoor recreation. It is a 

highly varied landscape with a big variation of nature types, such as 

meadows, both deciduous and conifer forests, and farmland that provides 

a good ground for high biodiversity. The area is also an important 

breeding ground for birds and therefore covered by the EU’s Birds 

Directive. With all these natural values Tullgarn is commonly used for 

outdoor recreation activities such as birdwatching, swimming, or hiking 

on the many trails located in the area (Banverket, 2009; Banverket, 2008; 

Södermanlands länsstyrelse, 2005). According to Hans-Erik Eriksson 

(2018), coordinator of Ostlänken in Trosa municipality, the area’s 

“majestic size and variation” contributes to its attractiveness.   

Lånestaheden 

Lånestaheden is also a Natura 2000 area but it is located just outside the 

planned corridor within the community of Vagnhärad. Because of the 

grazed landscape and exposed limestone bedrock the area has a rich flora 

uncommon for the region. The whole area is also rich in historic relics 

such as graves and terraces for cultivation, for example. Lånestaheden’s 

accessibility through its vicinity makes it a highly popular area for 

recreation, and also for studies for the schools in Vagnhärad (Trafikverket, 

2015a; Trosa municipality, 2015b).  

Trosaån 

The stream Trosaån (Figure 3.5) connects Lake Sillen to the Baltic Sea and 

runs through both Vagnhärad and Trosa. It is commonly used for kayaking 

and is the last stretch of a network of water bodies that connects in the 

region before reaching the sea (Trafikverket, 2015a; Trosa Municipality, 

n.d.a). 

 

Figure 3.5 Trosaån (picture from Trafikverket, 2015a). 
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Runberget 

Like Lånestaheden, the vicinity to the community makes Runberget a 

popular place to visit for the local residents. It is the core of a larger 

continuous recreation area from the centre of Vagnhärad to E4 and is 

identified as an area “particularly valuable for outdoor recreation” 

(Eriksson, 2018). A big part of the larger recreation area centred on 

Runberget is located in the corridor (Trafikverket, 2015a).  

Sillebadet 

At the southern tip of Lake Sillen, there is a site for recreational 

swimming. It is outside but just northwest of the corridor. (Trosa 

Municipality, 2015a) 

Sörmlandsleden 

The popular trail Sörmlandsleden has two stretches close to Section 2. 

Stretch 55:1 goes from Sillekrog into Vagnhärad and then turns south 

towards Hungaskogen and Trosa, and stretch 56 from Trosa along the 

coast to The Castle of Tullgarn (Naturkartan, 2018). 

3.2.2.2 Barriers and land claiming 
Zero alternative 

Today both the densely trafficked E-road E4 and the railroad Södra 

Stambanan runs through Sector 2. They both go through the Tullgarn area 

before they diverge to different sides of Vagnhärad, E4 then follows the 

northern border of the corridor and Södra Stambanan goes through the 

central part of Vagnhärad. In regard to the important recreational areas 

defined above (see 3.2.2.1), Tullgarn is the most affected by the barrier 

effects from the infrastructure. Trosaån is crossed by both E4 and 

Stambanan by bridges. Beyond the plans of Ostlänken, there are no other 

plans on further infrastructure that could contribute to substantial 

disruptions, barrier effects or claiming of land; that could have effects for 

outdoor recreation in the future (Trosa Municipality, 2015; Banverket, 

2009).  

Project alternative 

Constructional phase 

Beyond the claimed land needed for the railroad, some areas will have to 

be claimed for associated machinery and utilities such as sheds, machines 

for stone crushing and storage of construction material during the 

construction of the rail. In general, these areas will be located near 

intensive work areas such as bridges and tunnel entrances and as far away 

from housing as possible (Banverket, 2009). The exact positioning of these 

construction areas is yet to be decided, but they are identified as an 

important problem for Trafikverket and the municipality to solve together 

(Eriksson, 2018). The tunnel opening in the southern part of Tullgarn will 

most likely be affected by this.  

There will also be an increased traffic intensity during the construction 

and temporary transport roads will be built. Even though most of the 

excavated material will be reused, and therefore most of the transport 

will stay within the working area, transports will increase (Banverket, 

2009). And that, together with the building of temporary roads, will likely 

have barrier effects and contribute to a lower attractiveness of the area. If 

this will happen anywhere else (within Section 2), except the tunnel 

entrances, is not yet decided. 

Operational phase 

The project route will cross Tullgarn, Trosaån, Sörmlandsleden, and 

Runberget recreational area; and pass by very close to Sillebadet. Since a 

big part of the railroad in Section 2 will either be underground or on 

bridges the barrier effects are somewhat mild. But especially Runberget 

will be largely impacted by the construction of the railroad. It will go 
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straight through the area by a cutting that will have significant barrier 

effects.  

The tunnel opening in Tullgarn will claim, or at least be very near, the land 

associated with the nature type “Semi-natural dry grasslands and 

scrubland facies on calcareous substrates” which is considered a Natura 

2000 nature-type (Naturvårdsverket, 2011). This area will certainly lose 

some of its attractiveness, even though it is situated close to E4 today. 

From the opening, the railroad will be above ground the remaining 200 

meters of the Natura 2000 area (Allmér and Collinder, 2018). The railroad 

track will be located close to the E4 and the tracks plus any land in 

between will have to be considered as claimed and lost for any 

recreational purposes.  

Green alternative 

Constructional phase 

See Project alternative. 

Operational phase 

Since most of the important areas for recreation is situated east of the 

Valley of Trosaån and the differences between the Project alternative and 

Green alternative are west of the valley the two alternatives are similar in 

the way how they impact the recreational values.   

Mitigation measures 

During the constructional phase, it will be important to choose the areas 

that will be used for constructional material and machinery wisely. 

Preferably this would be where it reduces transports distances and 

minimizes the need for building new temporary roads. While planning the 

localization of these areas, consideration should be taken to the listed 

important areas (see 3.2.2.1) to avoid claiming or causing barriers within 

these areas.   

Where the railroad will cross important areas, or in the vicinity of them, 

the construction design can limit the barrier effect. Tunnels have no 

barrier effect and bridges can also limit the impact. Where the railroad 

crosses Trosa stream a bridge with sufficient height and width underneath 

would not inhibit recreational activities such as kayaking or strolling along 

the stream. A less expensive design where the railroad intersects 

Sörmlandsleden on numerous places would be to rearrange the path of 

the trail to make it go on either side. The impacts on the very popular 

area Runberget and its surroundings can be considerably decreased by 

constructing the railroad on a bridge rather than in a cutting, and this is 

something that is being discussed according to Trosa tourist center 

(Andersson, 2018).  

3.2.2.3 Noise and vibrations 
For background, see section 1.7. 

Zero alternative 

Without the implementation of Ostlänken, the E4 highway and existing 

railway will continue to contribute noise to the recreational areas. The E4 

runs on a low bridge over Trosaån, meaning passage with a canoe is 

allowed at the cost of noise disturbance from passing vehicles.  

Natural quietness, meaning the sounds of nature undisturbed by 

anthropogenic noise, is an important aspect of outdoor recreational 

areas. Any unwanted noise can detract from a visitor’s experience 

(Manning et al., 2006). A guideline has been established by 

Naturvårdsverket that background noise in outdoor recreation areas 

should not exceed 40 dBA (Banverket, 2009). 

Project alternative 

Constructional phase 

Construction for the Ostlänken will significantly increase the noise levels 
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in the surrounding recreational areas. Like with any heavy construction 

site, activities such as drilling, constructing and placing support structures, 

piling, and rock excavation are expected to be the most noise-intensive 

(Lindkvist, 2018). 

Operational phase 

The high-speed railway will primarily run through a tunnel within the 

recreational areas of interest. Although the train running through the 

tunnel itself will not contribute to noise, upon its entrance into the tunnel 

it will generate a pressure wave that propagates through until a sonic 

boom noise is released at the exit. This sound can be clearly audible at 

distances up to 1 kilometer (Morgan and Peeling, 2012).  

As the Ostlänken exits the tunnel, it runs on a bank and soon after, a 

bridge in order to cross over E4. 200 meters of this length are still located 

within the Tullgarn Nature Reserve. The noise levels that occur when a 

train passes over a bridge are up to 10 dBA higher than when it passes 

over a normal track (Bewes et al., 2006). All of these noises will contribute 

to the experience and enjoyment of an area. 

Natural environments are important places for outdoor activities, 

exercise, and recovery; the undisturbed sounds of nature are beneficial 

for physical and mental well-being (Krause, 2004). Noise disturbances in 

natural environments lead to reduced experience values and the 

deterioration of recreation (Helldin, 2013). Noise and vibrations will 

lessen the attractiveness of the recreational areas and as a result, 

decrease the number of visitors. 

Green alternative 

Constructional phase 

Since the differences between the Project alternative and the Green 

alternative occur outside of the key recreational areas, the impacts on 

outdoor recreation will be the same as in the Project alternative. 

Operational phase 

The Green alternative proposes that Ostlänken runs on a longer length 

bridge through Section 2. However, the changes between the Project and 

the Green alternative occur outside of the studied recreational areas and 

thus, outdoor recreation will experience the same impacts discussed in 

the Project alternative. 

Mitigation measures 

Measures should be taken to limit the amount of noise and vibrations 

during the construction and operation of the Ostlänken. During the 

constructional phase, noise barriers should be installed around the 

worksite in order to dampen the noise pollution that affects the 

surrounding recreational areas. Less noisy equipment should also be 

utilized when possible; equipment can also be modified through the use 

of mufflers, shields, dampeners, and sound aprons (Federal Highway 

Administration, 2018). Constructional design should consider factors like 

equipment and material storage areas, haul roads, and existing barriers to 

reduce the magnitude of impact by noise (ibid). 

The tracks should be fit with rail fasteners and rail dampers, which use 

elasticity to absorb energy and reduce the extent of noise and vibrations 

while the rail is in operation. Noise barriers should also be installed along 

the tracks; they can reduce noise levels by 5-10 dBA (Lucas et al., 2017). 

Proper and regular maintenance of the train and tracks should be 

performed to ensure smooth rails and wheels, which will reduce the 

intensity of radiated sound (ibid). 

3.2.2.4 Visual impacts 
Zero alternative 

Structures such as the railway and the E4 are already present in the visual 

landscape as of today. Not going forward with the project would spare 

the landscape of the area from further big changes. 
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Project alternative 

Constructional phase 

The construction will require fenced off areas and construction roads 

which will likely disturb the visual picture of the areas affected. This will 

especially be true for areas like Vagnhärad station where construction will 

likely be taking place over a longer time period. As the station is located 

quite close to the village, as well as the popular recreation spot of 

Runberget, the structure may negatively impact the visual landscape. 

Operational phase 

The newly built infrastructure including bridges and railway banks could 

potentially disturb the recreation of the citizens. The change in the 

landscape picture would also possibly change the recreation possibilities. 

Most changes would be at the Valley of Trosaån where a bridge is 

proposed and at the place of the new station. The new station is going to 

be close to the popular recreation area called Runberget.  

The Valley of Trosaån is another sensitive place which will get a changed 

visual landscape due to the new bridge that is going through an open 

landscape and will be highly visible. 

Green alternative 

Constructional phase 

The construction of the Green alternative is similar to the Project 

alternative with that it would not create a larger obstruction to the view. 

Operational phase 

The Green alternative would include a bigger impact of the visual 

landscape as it includes a longer bridge. The longer bridge of the Green 

alternative will be within the sensitive area of the Valley of Trosaån. The 

whole valley is an open landscape with cultivated land that would not 

conceal the bridge. Therefore, the bridge would be visible from far away 

and from many angles. 

Mitigation measures 

To mitigate the impacts the bridges should be kept as low as possible, as 

the height of the bridge is a big part of how visible it is. The more visible 

the bridges get, the more it is going to obstruct the view and the visual 

landscape. 

3.2.2.5 Water quality 
Eutrophication exists in Långsjön, Sillen, Norasjön, and Trosaån (VISS, 

2018b), which could be a hazard to swim or do other recreational 

activities near due to dangerous algal blooms (Anderson, 2002). For 

example, in Poland, 50 beaches were closed last summer due to the 

increased algal blooms (Associated Press, 2018). Fish and aquatic life are 

threatened because of anoxia and hypoxia -- the result of eutrophication 

(Chislock, 2013) -- affecting recreational fishing.  Eutrophication is causing 

concern for the future of water recreation. This goes against the Zero 

Eutrophication Environmental Objective. 

Zero alternative 

The current railway, the Södra Stambanan, is located closely to Långsjön 

which is protected under the Natura 2000 objectives. Freight accidents 

could have a major hydrological impact on this rail (Banverket, 2009). 

Project alternative 

Constructional phase 

The proposed railway will be located in a tunnel underneath a Natura 

2000 area, and it will pass closely by Lake Sillen. It also crosses over 

Trosaån that empties in the Baltic Sea and water ditches that connect to 

Norasjön and Sillen. Increased pollution from construction in the vicinity 

of the rail could prohibit the recreational use of lakes and streams due to 

nutrient loading (Trafikverket, 2015a). 
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Operational phase 

Pollution from the use of pesticides (Banverket, 2009) and from braking 

and accelerating near the proposed station (Burkhardt, 2008) will occur 

during operation. For example, diuron, a type of pesticide, was banned 

from Sweden due to trees dying near the rail and the chemical was 

leaching into the groundwater (Torstensson, 2002). 

There is zero risk of dangerous good accidents since the railway will only 

be used for passenger traffic (Trafikverket, 2017). 

Green alternative 

Constructional phase 

The Green alternative will include larger bridges over the land which will 

decrease the number of embankments and cuttings. Potential pollution 

from tunneling will still occur here as in the Project alternative. 

Operational phase 

Bridges will create a barrier between the railway and the ground so that 

there is no direct pollution runoff into surface water or leaching to 

groundwater. Drainage systems will need to be planned efficiently. 

Mitigation measures 

Wetlands can be used to prevent pollutants from spreading into 

recreational water bodies. The public should be alerted when it is unsafe 

to do recreational activities in lakes and rivers. 

Pesticide spray will not be used outside of the track area (Banverket, 

2009). Dangerous sealants such as Rhoca-gil should not be used. 

 

 

3.2.2.6 Summary 
Zero alternative 

Without any development of Ostlänken, the recreational areas used today 

would not be changed in a way that would inhibit the continued usage of 

them so the overall assessment for this alternative is a neutral impact. 

Project alternative 

If suitable mitigation measures are adopted, in particular in the important 

area of Runberget, the barrier effects could be heavily reduced. But, the 

negative visual and noise impacts will decrease the attractiveness of 

certain areas so a minor negative impact is to be expected regarding the 

outdoor recreation. 

Green alternative 

Very similar to the Project alternative since most areas used for 

recreational purposes are located where there is no difference between 

the two alternatives. More bridges can lead to less water pollution with 

the right mitigation techniques but high-speed trains running on bridges 

rather than on ground level can be worse when considering noise 

impacts. The overall assessment is therefore a minor negative impact also 

for the Green alternative. 
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3.2.3 Cultural environment 

3.2.3.1 Baseline 
Section 2 is an area with a longstanding history of human presence, and 

part of a region with considerable amounts of relics, burial sites, and 

historical buildings. In the area, there is evidence of humans from the 

older Stone Age (Beckman-Thoor & Färjare, 2015). The area has been 

subjected to big changes because of the isostatic uplift following the 

melting of glacial ice. This has been a key factor for the cultural 

development in the area in prehistoric times since the uplift of former sea 

bottom has introduced new available fertile land to be cultivated and 

settled (ibid). 

Both known and unknown ancient monuments or relics are protected by 

the Heritage Conservation Act (see section 1.8 Legal framework). But 

what is of cultural historical interest in the area is not only relics and 

individual buildings but also the overall wholeness of the landscape that 

describes how earlier societies has evolved and changed. In the 

municipality of Trosa’s comprehensive plan it is described that any 

development is to take this into consideration and, to the utmost extent, 

keep the landscape’s character of openness intact; to protect and 

preserve the valuable cultural heritage (Trosa Municipality, 2015a).   

Within Section 2, the following areas have been identified to be the most 

valuable in regard to the cultural environment, that can possibly be 

affected by the development of Ostlänken: 

The Tullgarn area 

The forested hills in this highly topographical varied landscape were small 

islands in an archipelago during the older Stone Age, and many ancient 

settlements or traces of settlements can be found here. The area can be 

considered relatively untouched and is, because of its very distinct 

topography, a good place to study these ancient settlements from 

between 7000 to 2500 BC. There are also large numbers of stone 

monuments, both graves and stone walls, where the latter is evidence of 

fossil arable land. Within the Tullgarn area, there are small old houses 

from at least the Middle Ages, that was inhabited by people who worked 

for the Castle of Tullgarn estate. The Tullgarn area is protected as a State 

Building memory since it is a part of the Castle of Tullgarns property 

(Beckman-Thoor and Färjare, 2015; Banverket, 2009; Banverket, 2008; 

Trafikverket, 2015a). 

Nora valley 

The Nora valley was an important part of the route towards the northeast 

and Mälardalen during a long time and has, therefore, similar to the 

nearby situated Tullgarn area, many ancient monuments such as burial 

sites and rune stones. The valley has also been used for agriculture 

purposes for a long time. The positioning of farms, at a higher elevation 

than the valley floor, and roads are remnants from the Iron Age but the 

actual buildings are from the 18th and 19th century. The buildings are of 

high historical value but also the landscape that has a long and continuous 

history of farming (Banverket, 2008). The openness of the valley and the 

elevated location of the houses makes the historical dimension of the 

landscape visible (Trafikverket, 2015a).          

Valley of Trosaån 

The valley of Trosaån is identified and protected as an area of national 

interest for the cultural environment. Since it has been populated for a 

long time, the effects of isostatic uplift on prehistoric settlements are 

unusually clear and easily explored in the area. Because of the changes in 

sea level, the settlements have shifted to stay close to shore 

(Riksantikvarieämbetet, 2017); from the hilltops in the Bronze Age, to the 

transition zone of moraine and mud during the Iron Age, and to the valley 

floor during the Middle Age (Trosa Municipality, 2015a). The Valley of 
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Trosaån is considered to be one of the densest areas of relics in the 

county. The area encompasses both the villages of Trosa and Vagnhärad 

but also the whole of the Trosa stream and the area that surrounds it, all 

the way to the southern part of Lake Sillen. The areas within the Valley of 

Trosaån that potentially can be affected by Ostlänken is divided into two 

main parts below. 

Lundby-Karlberg 

An area in the valley of Trosaån, called Lundby-Karlberg, contains the 

northern part of the national interest and the connecting part of the Trosa 

stream and Lake Sillen. With its strategic setting, the area is believed to 

have been an important hub for traveling to Mälardalen, and the 

surrounding area is full of ancient settlements and monuments that 

support this view. The area is rich of rock carvings (made in the relatively 

fragile material of limestone), burial sites and terraces of relict shorelines. 

In the near vicinity of Trosa stream on both sides of E4 is numerous of 

burial fields with more than one hundred graves in total. Silla burial field 

(Silla högar) is one of the most prominent of these sites with very distinct 

graves just south of E4 and Trosa stream (Beckman-Thoor and Färjare, 

2015; Banverket, 2008; Trafikverket, 2015a; Riksantikvarieämbetet, 2018).  

Vagnhärad  

Since the Bronze Age, Vagnhärad has been a central village within the 

region, but the locality of the centre has shifted because of the isostatic 

uplift described above. The importance of Vagnhärad, from a 

communication standpoint, is reflected through its richness with the 

massive surrounding burial fields and settlements with sites like Risevid 

and Fänsåker. The two churches in Trosa and Vagnhärad, both built during 

the Middle Ages, implies that there was a richness and certain affluence 

associated with the village.  Also, the station building in Vagnhärad, built 

in 1915, is of high historical value (Banverket, 2009; 

Riksantikvarieämbetet, 2018). 

The old country road in Silleskog 

An old road network in Silleskog, originating from at least the 1600s, has 

components from different ages, such as bridges and mileposts. Along this 

stretch, the road has retained its old-fashioned character and 

authenticity. Situated along the road and away from the town of 

Vagnhärad was an execution site called Hölebo Härad, a typical placement 

in the outskirts and away from sight. Here the last execution was carried 

out in 1838 (Beckman-Thoor and Färjare, 2015). 

3.2.3.2 Barriers and land claiming 
Zero alternative 

Both Södra Stambanan and E4 is already causing some barrier effects 

within the landscape in Sector 2. Especially through Tullgarn and Nora 

valley where they intersect. The E4 then also passes by Lundby-Karlberg in 

the Valley of Trosaån on land, with a small bridge across the Trosa stream. 

With no other plans on further infrastructure, the already existing barrier 

effects would not be enhanced in the future. 

Project alternative  

Constructional phase 

As described in section 3.2.2.2, the constructional phase will require some 

land claiming essential for construction. It is possible that the work 

intense areas like the areas close to the old country road in Silleskog, 

Tullgarn and possibly Nora valley, where there will be tunnel openings 

and the northern part of Vagnhärad with the new station could be 

affected by this land claiming. The southern tunnel opening closest to 

Lake Sillen in Section 2 is located very near an ancient settlement and 

Middle Age execution site. The settlement will most likely be destroyed 

and the execution site is of risk, especially during the constructional phase 

where the working area will spread out. 
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Barrier effects only limited to the constructional phase is the possibility of 

increased construction transport within certain intense work areas that 

will require temporary roads. The most significant impacts on the cultural 

environment will be during the operational phase. 

Operational phase 

The first part of the rail, coming into Section 2 from Section 1, will be in a 

tunnel. The barrier consequences will therefore not have significant 

impacts on the cultural environment in Tullgarn and Nora valley. But, 

some land will have to be used for the tunnel opening and the 

surrounding construction and it is possible that this will impact burial 

fields, prehistoric settlements and stone walls (that can be found very 

close to the planned tunnel opening) in a negative way. Especially in the 

southern tunnel opening in the Tullgarn area, where the first part of the 

tunnel will be built with “cut and cover”- technique (Eriksson, 2018). 

Any land between the railroad and E4 that is considered too small for 

agriculture or forestry purposes will lose its previous purpose. This is 

relevant near the northern tunnel opening and Västerljung valley. 

The new station in Vagnhärad will inevitably require some land to be 

claimed for it. The position of the station will be in the near vicinity of 

cultural heritage within Vagnhärad, such as burial fields and historical 

houses in sites like Risevid and Fänsåker. Although the station will not be 

situated right on top of these sites, the character of them might change 

with the new station around. Especially around Fänsåker since today 

there is no sizeable infrastructure in its nearest proximity, unlike Risevid 

that is located very close to an E4 interchange. The development of the 

new station will likely lead to further exploration in the surrounding area. 

In general, it is to be expected that many historical grounds and relics will 

be destroyed in Vagnhärad and its hinterland according to Banverket 

(2009).  

The national interest of the Valley of Trosa will be crossed by a bridge so 

most barrier effects and land claiming will be of minor character. The 

ending of the bridge just south of Lake Sillen will be very close to Silla 

burial fields and cross just above it. Depending on how the construction of 

the transition from bridge to embankment is designed, Silla burial fields 

risk being destroyed. It can be expected that the experience of visiting the 

burial fields will change when underlying the ending of the bridge, even 

though the field is located very close to E4 today. 

The railroad will cross the old country road in Silleskog at least two times, 

once under in a tunnel and once over on a bridge and possibly one more 

time in a cutting. Even if the old road retains functionality, the authentic 

and old-fashioned character is at risk of being lost with the presence of a 

railroad in the area. 

Green alternative 

Constructional phase 

In Section 2 the Green alternative only differs from the Project alternative 

west of the station in Vagnhärad. The bridge over the Valley of Trosaån is 

extended to cross Västerljung valley and the southern tunnel is moved a 

bit south. The effect is a small reduction of risk of destroying the 

settlement and execution site near the tunnel opening. 

Operational phase 

Same as the Project alternative until Silla burial fields, which will still be 

located just under the bridge but not the ending of the bridge. It is 

possible that this will have a smaller impact on experiencing the fields 

compared to the Project alternative and reduce the risk of destroying the 

graves. 

When the railroad is on a bridge instead of on ground level the amount of 

indirectly claimed land, which is situated between the rail and E4, is 



 113 

reduced. This would be a problem near the northern tunnel opening but 

not in Västerljung valley, compared to the Project alternative. 

Instead of mainly having the railroad at ground level after the southern 

tunnel it will be on a bridge from the tunnel exit into Section 3. That will 

not threaten the existence of the road or require any relocations of it, but 

the authenticity of the area will still very much be impacted in a negative 

way. 

Mitigation measures 

To make sure not to lose any unknown cultural values, thorough 

archaeological investigations should be made. 

When deciding on where to place supporting structure as pillars make 

sure to take the most important cultural heritage sites, listed above (see 

3.2.3.1), but also individual relics into consideration. 

The management of any indirectly claimed land will be important for the 

perception of these areas e.g. prevention of overgrowing (Banverket, 

2009). 

3.2.3.3 Visual impacts 
Zero alternative 

Section 2 has a very varied landscape, from flat open valley floors to 

higher elevated forested and rocky hills. The E4 can be described as a 

prominent component in the landscape, but since it is located almost 

exclusively on ground level and follow the natural lines the visual 

disruption it causes is relatively small. Especially compared to a railroad 

which requires less varied topography and therefore the use of banks, 

cuttings, and bridges. 

Without any development of Ostlänken, there will be no change in the 

visual landscape. The most sensitive areas of Nora and Trosa valleys will 

maintain their open landscapes. 

Project alternative 

Constructional phase 

There are not many visual impacts limited only to the constructional 

phase. The work-intense areas and their associated claimed land can have 

a cluttered and dirty look, but any visual impacts during the 

constructional phase are considered to be minor.  

Operational phase 

The new station will have a large impact on the visual landscape in the 

area. The area today is mostly natural and divided by a smaller road. The 

areas of cultural interest near the station are Risevid and Fänsåker, 

described above. The character and appearance of the area will most 

definitely change with the construction of the station; from a fairly 

undisturbed natural area, although closely located to industry, to that of a 

communication centre. Without knowing the design of the station and 

surrounding area, the impact assessment of these visual changes is a 

challenge. 

The bridge over the national interest Valley of Trosaån will have a large 

visual impact in the area. The bridge will be roughly 20 meters above the 

Trosa stream and extremely visible throughout the whole valley. The easy 

readability of the history of the landscape is mainly because the open 

landscape enables the interpretation of large continuous areas (see the 

open character in Figure 3.6). This attribute would be largely impacted in 

a negative way and the ancient landscape would be harder to understand. 

The visual impacts are identified by the local history association in 

Vagnhärad as the most significant of all impacts (Gustavsson, 2018). 
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The presence of the railroad in the former somewhat undisturbed 

Silleskog would affect the old country road and its feelings of authenticity 

in a negative way. 

Green alternative 

Constructional phase 

See Project alternative. 

Operational phase 

The Green alternative is the same as the Project alternative, except that 

the visual impact of the bridge would be even bigger with the Green 

alternative since the bridge is planned to be extended to cross Västerljung 

valley instead of as a cutting in the Project alternative. 

 

 

 

 

 

 

 

 

 

 

 

Mitigation measures 

The visual impacts of a bridge, in particular in the open valley landscapes, 

could be reduced by the final constructional design of the bridges. For 

example, lowering a bridge would make it less prominent in the landscape 

(Banverket, 2009). 

Further, investigate how the design of the station and its surroundings 

would affect the visual impact. Plus, consult with locals to understand 

how they view the considerable change of scenery in the area. 

 

 

Figure 3.6 The Valley of Trosaån. A landscape characterized by openness which is sensitive of visual impacts (picture from Trafikverket, 2015a). 
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3.2.3.4 Summary 
Zero alternative 

No significant change regarding the cultural environment leads to a 

neutral impact. 

Project alternative 

Most of the important areas listed in section 3.2.3.1 will be negatively 

affected by the Project alternative. In particular, the national interest of 

the cultural environment, the Valley of Trosaån, will be exposed to major 

negative impacts, and that is considered to be of the highest significance. 

The impacts are in contrast to both the national interest and the 

comprehensive municipal plan. The final assessment is therefore that this 

alternative will have a major negative impact on the cultural environment. 

Green alternative 

Even if the barrier effects are somewhat milder compared to the Project 

alternative, the large visual consequences in the Valley of Trosaån 

influences the final assessment to be a major negative impact also for the 

Green alternative. 
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3.2.4 Visual landscape 

3.2.4.1 Baseline 
The richly hilled landscape within Section 2 is characterized as a complex 

area that interchanges between cultivation and valleys, forests, rivers, 

and buildings. It is classified into 5 different categories (Trafikverket, 

2015a). 

The high-lying forest landscape is located in the southern end of the 

investigation corridor. It is characterized by a large, cohesive forest area 

that is found on a natural plateau, providing a distinct edge in the context 

of the whole landscape. The vegetation is mostly uniform, and the 

topography is relatively flat. There are some settlements in the area, 

primarily in the form of vacation homes, and an old country road that 

runs parallel to E4. The high-lying forest landscape has low complexity, 

and it experienced on a large-scale in terms of how it is spatially perceived 

(ibid). 

The open hilly rifted valley landscape is a fractured landscape that consists 

of open valleys with a considerably low topography compared to the 

surrounding forests. Although there is a high density of agricultural land, 

it is relatively complex when it comes to the shape, topography, and 

content of water bodies, and buildings. The rolling fields contribute to a 

sense of exploration by evoking the feeling of being attracted to what is 

found beyond the landscape (ibid). 

The hilly mosaic forest landscape lives up to its namesake, as it is 

fractured by the rolling valleys previously discussed. These “wooded 

heights” are predominantly coniferous forests with deciduous elements, 

but are also characterized by glades and exposed bedrock; all of this 

contributes to the land’s complexity the high variability in topography and 

vegetation (ibid).  

The hilly forest landscape is a large, cohesive coniferous forest area with a 

moderately hilly terrain. It also contains elements of small lakes and 

streams. It is primarily used as productive forest land and is intersected by 

forest roads (ibid).  

Vagnhärad is a stationary community of about 3,400 people found in 

fractured valley landscape. Due to the high volume of ancient remains 

found in the area, it primarily consists of small villas with green spaces 

between them. The points of interest within the community landscape 

are the railroad and church. 

Landscape areas of interest 

West of Vagnhärad, the wide valley through which the Trosaån flows is 

very valuable in terms of its landscape characteristics. The rolling 

landscape has a clearly defined space, high continuity, and an unbroken 

line-of-sight in the east-west direction. Another valley within Tullgarn 

Nature Reserve has these same valuable components, but on a smaller 

scale. Thus, these areas are extra-sensitive to any visual changes. 

Since the landscape is very complex with high variability in topography, it 

is very change-sensitive. Changes to the view could impact how visually 

appealing the landscape is, affecting how attractive it is to live and reside 

within the area. The more elevated the construction is, the longer the 

distance the obstruction could be seen from. Measures should be taken 

when designing the infrastructure of the Ostlänken so that the visual 

landscape retains its crucial characteristics. 

3.2.4.2 Barriers and land claiming  
Zero alternative 

By not proceeding with the project there would still be infrastructure like 

the E4 and the old railway affecting the visual landscape of the area 

(Banverket, 2009). The traffic on both of those would most likely increase 
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within the next 50 years. While their infrastructure will most likely not 

expand, the increase in traffic might add to a negative impact on the 

visually appealing parts of the landscape as cargos and cars increase in 

numbers. The overall area, however, not result in a too big of a change. 

Project alternative 

Constructional phase  

During the construction, several work roads are going to be built, fenced 

in areas created, and the extent of traffic will increase overall. The roads 

are going to create fragmentations in the landscape that most likely will 

create a less appealing look on the landscape (Banverket, 2009). The 

construction would also create gaps in the landscape and potentially 

remove some of the continuations of the different nature types, 

described above. This could occur if the construction roads or 

construction sites were arranged in such a way that it created holes in the 

landscape. The entrances of the tunnels as well as the stretch of the banks 

for the railway has to be barren for the construction to be effective. The 

barren landscape will create an unappealing look during construction and 

for a shorter period of time after the construction is finished. 

Operational phase  

The operational phase is where the actual barriers, in forms of bridges, 

embankments and cuttings, are going to be in function. These different 

structures are going to be the biggest visual obstructions from the project. 

The more raised the structure is, the more it is going to be visible, and the 

view of the landscape is going to be obstructed from further away 

(Banverket, 2009). The greatest disruption of the view is going to be 

caused by the planned bridges in the project, as those are visible from 

further away than both cuttings and the banks (Banverket, 2009). The 

cuttings are planned to be within the parts of the hillier landscape, which 

today is covered in forest and other vegetation. This would most likely 

make it less disruptive for the visual landscape, while the banks still will 

be visible from the ground level. 

An indirect effect of the railway could be that its fragmentation of the 

landscape prevents some areas from being used in the same way as 

before (Banverket, 2009). This could potentially lead to some areas 

growing wild and would create a different landscape picture. Another 

indirect effect on the landscape view could occur if some buildings would 

have to move to make room for the new railway (Banverket, 2009). For 

example, this could be that they are simply in the way, or that the noise 

levels are too high to be accepted. 

The new planned station in Vagnhärad would create another visual 

impact as it will change the appearance of the city. The station will not be 

located in the centre of the city, but it will be close enough so that it 

would be quite visible from several parts of Vagnhärad. It would, for 

example, most likely be seen from a popular recreation place, Runberget. 

Green alternative 

Constructional phase  

The construction of the Green alternative would not differ too much from 

the Project alternative, since the same area is claimed. The difference in 

the constructional phase would be the construction of a longer bridge 

which would amplify the work done in this area. 

Operational phase  

During the operational phase, the Green alternative, with its longer 

bridge, would cause more disruption in the environment compared to the 

Project alternative. The longer bridge is planned in one of the areas more 

sensitive to visual changes. This is the Valley of Trosaån, that with its open 

landscape will not be able to hide a bridge going through the whole length 

of the valley. 
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As more bridges are built, less areas are going to be physically 

fragmented. This would lead to less indirect effects like the one described 

under the Project alternative. 

Mitigation measures 

To mitigate the disruption of the landscape view as much as possible, 

tunnels or banks should be chosen where it is possible, and bridges should 

not be built much higher than the E4 is. If the railway is kept at level with 

the highway, the railway would not extend itself in the same way as if it 

was put on a level of itself. 

When the train runs through sensitive areas like valleys, special 

consideration should be given to protect the area’s accessibility, proper 

character, and important paths of visibility should be maintained 

(Trafikverket, 2015a). 

3.2.4.2 Construction design 
Zero alternative 

Not building the railway would mean that the landscape is spared from 

any visual implications, whether it is a visually appealing bridge or not. 

The change of the landscape is what would create the visual degradation. 

Today the varied landscape is what makes the picture look like it does; if 

there are any changes, the scenery would not be of the same identity. 

Project alternative 

Constructional phase  

Depending on the design of the bridge or cutting, the construction of the 

railway could be carried out more or less destructive in a visual context. 

The bigger the magnitude of a project, like the addition of sound barriers, 

the more the view would change during the time period of the building. 

 

Operational phase  

Depending on the design of the bridge or cutting, the railway could be 

made more or less visually appealing. A cutting covered by vegetation 

could possibly create a less obstructed view than one going in and out of a 

hill. A bridge could be made high, medium high or very low, which would 

also alter how badly it would change the visual landscape. To protect 

nearby establishments, sound barriers are often created. Those sound 

barriers might change the landscape picture, but might at the same time 

cover the view of the trains going back and forth. 

The new railroad can also affect the scale and usefulness of Vagnhärad; 

too large of a difference in scales between the large railway station 

planning to be built and the small-scale town center can affect negatively 

affect the visual perception of the town area. A location too close to the 

town can also limit future development opportunities (Trafikverket, 

2015a). 

Green alternative  

Constructional phase  

The design of the different parts of the railway also affects how much of 

an impact it is going to have on the visual landscape. An extensive 

construction phase may lead to a larger construction site, which would 

negatively affect the visual landscape. 

Operational phase  

How much the view will be disrupted during the operational phase is to a 

large degree dependent on the design of the project. The higher the 

bridges are built, the more the view of the landscape will be changed. The 

bridge over the more sensitive area, Trosaån valley, will be around 20 

meters over the ground; this height will cause a quite big disruption of the 

visual landscape. 
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Mitigation measures 

The best alternative for not disrupting the visual landscape is to hide the 

railway's existence by building a tunnel. Where it is hard to build a tunnel 

due to soft soil or bedrock, the second-best alternative is to build the 

railway at the same height as the E4. This would prevent the railway from 

being as visible as it would be having it on a higher level. Building a bridge 

would have the biggest impact on the visual landscape; to mitigate this 

impact, the bridges built should support the surrounding heights and not 

dominate the landscape (ibid). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.2.4.3 Summary 
Zero alternative 

Not going through with the project would prevent both direct and indirect 

negative impacts on the visual landscape as the railway would compose.  

Thus, a neutral impact is expected. 

Project alternative 

The project would create disruptions in the visual landscape as new 

structures would change the scenery of the area, and result as a minor 

negative impact. 

Green alternative 

The Green alternative differs from the Project alternative by the presence 

of more bridges. The longer bridge over a sensitive area like Trosaån 

valley creates a bigger impact on the visual landscape than the shorter 

bridge of the Project alternative. This alternative will have a medium 

negative impact. 
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3.2.5 Health 

3.2.5.1 Baseline 
The common health is a factor that should be considered on a high 

priority doing a project like Ostlänken. The health of the people along 

Section 2 could be impacted by all things from accidents, to long term 

effects caused by noise or air pollution, to direct effects like poor water 

quality. The health of residents could also be impacted by socioeconomic 

factors or a decline in mental health, like fragmentation in society caused 

by barriers. Today, neither air quality or noise levels are on dangerous 

levels along the whole stretch; the population growth is quite steady 

which keeps the traffic on the same level. 

The air quality could be a major factor of illness if pollutant 

concentrations become too high. The current levels of air pollution for the 

stretch is, however, on an acceptable level and is not likely to spike to 

concentrations of major concern. The water quality is also an important 

part of a working society. The health issues coupled to the water quality 

include the presence of heavy metals as well as poisonous algal blooms. 

The water quality as of today for the concerned area is considered 

acceptable. 

3.2.5.1 Air quality  
Background 

The air quality of an area is to a large extent dependent on the amount of 

air pollutants that are let out into the air. A portion of the pollutants of an 

area consists of particles of different matters. They are divided into 

different groups depending on their size. The size of the particular matter 

(PM) is what determines what can be inhaled and be potentially 

dangerous for humans (EPA, 2016a). The pollutants harmful for humans 

are of the sizes 10 µm and 2,5 µm, often labeled as PM10 and PM2,5 

(EPA, 2016b). The air pollutants could come from a big range of sources, 

both manmade and natural. Sources of manmade pollution could, for 

example, be point sources like combustion from industries, but it could 

also be in the form of mobile sources like traffic and cultivation of land. 

Natural sources could be in the form of dust from bare lands, volcanoes, 

and wildfires. Particle emissions from traffic and construction includes 

PM10 from wear and tear and PM2,5 from combustion gas. The wear and 

tear is caused by the friction from the road; the use of studded tires might 

risk increasing the air pollution caused by the wear and tear. Emissions 

affecting human health created by traffic are mainly CO, CO2 , O3, and 

SO2.  The cultivation of land is a relatively newly discovered source of 

particles that may affect human health; the nitrogen used on the fields 

may form different iterations of NOx particles (Bauer et al., 2016). 

The Environmental Quality Standards (EQS) are defined by 

Naturvårdsverket and refer to the maximum allowable concentration of a 

substance in air, soil, or water that human beings can withstand before 

Figure 3.7 Map over Section 2 with the calculated PM10 for a year. Calculations and map 
made by SLB-analysis tasked by Östra Sveriges Luftvårdsförbund (SLB-analys, 2015). 
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significantly detrimental effects on health occur (Naturvårdsverket, n.d.). 

For human health, these substances include NO2, SO2, CO, Benzene, 

PM10, and PM2,5 particles (Naturvårdsverket, 2018). As seen in Figure 

3.7, the EQS around Section 2 for PM10 is within the limits today, in which 

the maximum allowable concentration is 40 µg/m3 in a year (ibid). 

As previously stated, today, the area is within the set values for accepted 

pollution by PM10 and the whole stretch, except for the E4 itself, even 

reaches the national goal set for the average of the year. The building of 

the Ostlänken may change pollutant levels if the prognosis for the 

increase of the population is correct. The increase of the population is 

based on the assumptions that the construction of a new Vagnhärad 

station would allow the city to grow. More people would create a higher 

demand for cars. This would in return cause more combustion gases and 

create a worse air quality for the area. Based on the map, however, it is 

likely that even with increased traffic, the air quality would most likely 

only be affected in the very close range to the road, and therefore would 

not affect the people living within the city or further away than 2 km from 

the highway. 

Depending on which particles are part of the pollution, human health can 

be affected in different ways. Air pollutants could be responsible for 

illnesses like respiratory problems, skin diseases or even cancer (Ghorani-

Azam et al., 2016). Toxic pollutants, like SO2, can be very harmful to 

human beings and targets the respiratory system if the substances are 

inhaled in high enough concentrations (Ghorani-Azam et al., 2016). 

Ground level ozone (O3) could also be dangerous for human health and 

could, for example, affect the immune system. Long term exposures of 

higher concentrations of PM10 and PM2,5 may lead to a shorter lifespan 

(Ghorani-Azam et al., 2016). 

 

Zero alternative 

Vagnhärad is a remote village that probably would not expand without an 

increased connection to bigger cities. Without the project, it is unlikely 

that the amount of people would increase. The air quality would, 

therefore, most likely stay the same as it is today. 

Project alternative  

Constructional phase 

The direct contribution to worse air quality will occur during the project’s 

constructional phase. Construction will likely contribute to the air 

pollution situation, both in the creation of the necessary building 

materials and the use of machines used in the project (Tuchschmid et al., 

2011). The construction of materials like concrete and steel will result in 

air pollution from particles like PM10, CO2, and SO2 in the construction’s 

vicinity (Tuchschmid et al., 2011). The pollution local to Section 2 during 

the constructional phase will be from the work done along the railway. 

Pollution will be created during the use of machines as a result from the 

combustion gas (Tuchschmid et al., 2011). 

Operational phase  

The operation of Ostlänken will, at first, reduce the air pollution as the 

railway is running on, presumably, since green electricity does not 

produce pollutants from wear and tear the same way that road traffic 

does. However, the population is expected to grow as a result of 

Ostlänken operation, and with that the road traffic might increase as well. 

This could lead to an increase in air pollution close to the roads. 

Green alternative 

Constructional phase  

The Green alternative will result in one of the two tunnels for the railway 

being shorter than in the Project alternative; as that would require less 

materials for the tunnel and less use of machinery, the Green alternative 
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might decrease the amount of air pollution as a result of tunnel 

construction. However, the magnitude of change is likely to be 

insignificant. 

Operational phase 

The Green alternative will not increase the air pollution during the 

operational phase compared to the constructional phase. Both 

alternatives will result in the same potential growth of Vagnhärad which is 

expectedly the biggest contribution to a worsened air quality. 

Mitigation measures 

To mitigate bad air quality in close proximity to the railway, the 

Vagnhärad station should not be situated underground or close to a 

tunnel. This could cause air particles produced by the train to get trapped 

and affect people using the station. Besides that, there are not many ways 

to mitigate the air pollutants emanating from the passing traffic other 

than making sure the catalytic converter of the cars is up to standard. 

A large contributor to air pollution in Section 2 is from the energy usage 

used to construct materials for the project. To mitigate the emissions of 

CO2 and other particles emissions created during the construction, it is 

important that the material is produced in a country using green 

electricity and the best available technique. 

3.2.5.2 Noise & vibrations 
For background, see section 1.7 Noise & vibrations. 

Zero alternative 

If the high-speed rail is not constructed, some of the residential areas in 

Vagnhärad will continue to be affected by noise emanating from the 

highly trafficked E4 highway and the existing railway. Based on a GIS 

analysis, the noise levels of the current road and rail structure affect at 

least 51 and 59 buildings in Section 2, respectively; at an equivalent noise 

level of 60 dBA, residents can experience annoyance and sleep 

disturbance and are more prone to cardiovascular problems (Jhanwar, 

2016). 

Without the construction of the Ostlänken, the existing railway, Södra 

Stambanan, will see an increase in passenger trains and freight trains by 

18 and 4 more per day, respectively (Lindkvist, 2018). However, the 

average noise level in the area is expected to increase minimally, if at all. 

Project alternative 

Constructional phase  

High-speed rail construction will lead to increased noise levels in the 

Vagnhärad area. Similar to most heavy construction sites, drilling, 

constructing and placing support structures, piling, and rock excavation 

are expected to be the most noise-intensive activities during the 

construction of the Ostlänken infrastructure. 

Although the noise levels during railway construction are uncertain and 

will greatly vary in intensity and duration, to residents of Trosa 

municipality, there will definitely be at least a degree of annoyance and 

discomfort associated with the construction noise.  

Operational phase  

During the operation of the Ostlänken, the noise and vibrations as a result 

of rail traffic will affect the health of residents located near the corridor. 

Based on a GIS analysis, 48 buildings in Section 2 are at risk to reach an 

indoor equivalent noise level of 45 dBA or higher; those residing in that 

area have already reached the noise threshold for annoyance and sleep 

disturbance. Outdoors, 48 buildings are at risk to reach an equivalent 

noise level of 55 dBA or higher; prolonged exposure at this level can lead 

to cardiovascular problems (Figure 3.8). 
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However, as a result of Ostlänken operation, passenger trains using the 

existing railway will cease to continue and solely freight trains will run on 

those tracks; the number of buildings significantly affected by the Södra 

Stambanan will decrease from 59 to 42 (ibid). 

 

Figure 3.8 Noise map for section 2, depicting the areas at risk of reaching certain noise 
levels. 

Since there will be a new railway station in Vagnhärad, nearby residents 

will likely experience higher levels of noise due to the braking and 

accelerating of trains. 

Vibrations are an additional concern to human health, not to mention 

they increase the perceived disturbance of noise (Trafikverket, 2018a). 

According to a GIS analysis, 11 buildings in Section 2 are prone to 

experiencing vibrations emanating from the Ostlänken; at levels of 0,4 

mm/s, sleep disturbance occurs (Smith et al., 2015). Poor sleep is linked to 

cardiovascular, metabolic, psychiatric, and social negative outcomes in 

the long-term (Halperin, 2014). 

Green alternative  

Constructional phase  

See Project alternative. 

Operational phase 

The Green alternative proposes for Ostlänken to run on a longer length 

bridge through Section 2. Since bridges tend to propagate more noise 

than a high-speed train running on the ground, by up to 10 dBA (Bewes et 

al., 2006), this will lead to increased noise levels in the section. As a result, 

noise might affect the health of residents in Section 2 in a wider area and 

to a larger extent compared to the Project alternative. However, it should 

be considered that the portion of the Green alternative that is different 

from the Project alternative is located out of the way of Vagnhärad. 

Mitigation measures 

In order to mitigate the negative consequences of noise on human health, 

measures should be taken to reduce the extent of noise and vibrations 

caused by the operation and construction of the Ostlänken. During 

construction, noise barriers should be installed around the worksite; 

equipment and material storage areas, haul roads, and existing barriers 

should be designed and placed to dampen noise pollution as much as 

possible. The noise levels from heavy machinery use can be reduced by 

utilizing less noisy equipment, or adding modifications like mufflers, 

shields, dampeners, and sound aprons to the machines (Federal Highway 

Administration, 2018).  

While the train is in operation, the tracks should be fit with rail fasteners 

and rail dampers, which use elasticity to absorb energy and lessen the 
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magnitude of noise and vibrations. Noise barriers, which can reduce noise 

levels by 5-10 dBA, should be installed along the tracks. Proper 

maintenance of the train and tracks should be regularly performed; 

ensuring the rails and wheels run smoothly will decrease the intensity of 

radiated sound (Lucas et al., 2017). 

3.2.5.3 Socioeconomic factors 
Zero alternative 

Vagnhärad is quite a remote city and as of today, not too prone on 

expanding if a project like the high-speed train and its station would not 

occur. Today, the population in Trosa municipality are on a slow but 

steady increase which is projected to continue (SCB, 2018). Over the next 

50 years it might be expand just by the natural growth of the Swedish 

population, but on a much slower pace than if the project would go 

through. 

Project alternative  

Constructional phase  

The construction of the railway will most likely allow many job 

opportunities for the locals, which will heighten the socioeconomic of the 

nearby cities. The connection to other cities might temporarily worsen 

during the construction, which could bring the socioeconomics down a 

bit. 

Operational phase  

During the operational phase, the city of Vagnhärad is predicted to 

expand due to the new station and the new connections to the bigger 

cities that brings. A rise in the population may also have a positive effect 

on the socioeconomics, like creating more local jobs, potentially increase 

the visitors to the city and population development overall. The high-

speed train would overall have a good impact on the socioeconomics of 

the cities in close proximity, especially Vagnhärad. 

Green alternative 

Constructional phase 

The construction of the Green alternative will likely have even more job 

opportunities as it requires more bridges to be built. Therefore, the Green 

alternative would give bigger gains to socioeconomic factors than the 

Project alternative. 

Operational phase  

No difference compared to the Project alternative. 

3.2.5.4 Accidents and risks 
Zero alternative 

Västerljung, Sund, Sillekrog, and Vagnhärad are all remote places with low 

expectations of big development on their own accord. They are, however, 

growing at a slow pace and even without the project, the population in 

the area will continue to grow. With the natural population growth, the 

number of accidents may also increase as more people will use cars for 

transportation. 

As of today, accidents in Section 2 would mainly be coupled with car 

crashes occurring on the E4 highway. If the population will not 

significantly increase, the car accidents probably would not either. They 

would rather be reduced if the goals from Trafikverket regarding zero 

visions in deaths caused by cars would be reached. 

Project alternative  

Constructional phase  

Accidents by cars might increase during the construction of the railway as 

the highway is proposed to be redirected. During the redirection, sharp 

turns and other obstacles might occur, which could increase the risk of 

accidents. 
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Operational phase  

If the project goes to plan, the usage of the new station and the railway 

would potentially invite more people to move to Vagnhärad, expanding 

the town. 

More residents would also increase traffic and with that, accidents. The 

rail itself is a potential source of accidents if people crossed the rail 

unattended when a train approaches. However, trains are a safer way to 

travel and if the Ostlänken becomes the common travel method the 

project may decrease the overall risk of accidents. 

Green alternative 

Constructional phase  

The Green alternative would have little to no difference in impacts 

compared to the Project alternative in terms of accident risks during the 

construction of the Ostlänken. 

Operational phase  

The Green alternative would still include a station and would potentially 

increase the population of Vagnhärad, just as the Project alternative. 

Since the Green alternative includes more bridges, the risk of accidents 

caused by people walking across the railway would decrease. 

Mitigation measures 

To mitigate accidents during the constructional phase regarding the 

redirection of the road, speed limits should be assured to create a safe as 

possible environment, both for car drivers and workers. 

To avoid accidents during the operational phase obstructional fences 

should be built in places where there is a high risk of accidents, such as 

close to the town and where roads would cross the railway. 

3.2.5.5 Water quality 
Background 

According to the information given by VISS (2018b) presented in Table 

3.2, the chemical and quantitative status are “good” in the Tunsätter 

drinking water supply -- and the Transätra reservoir is not affected by the 

Södra Stambanan. There is risk that the chemical status will degrade and 

not achieve its objective for 2021. Also, there is a high amount of mercury 

in the water and a warning against eating fish (VISS, 2018b). 

The drinking water from private wells in Trosa Municipality is usually good 

quality, but high bacteria content in surface water can leach into leaky 

wells, and metals may also be present (Trosa Municipality, n.d.b.). 

Today, eutrophication exists in Långsjön, Sillen, Norasjön, and Trosaån. 

This is a hazard to human health if in the vicinity of a toxic algal bloom 

(Anderson, 2002) and goes against the Zero Eutrophication Environmental 

Objective. 

For more details on current baseline conditions see section 3.2.1.2 

Hydrology. 

Zero alternative  

Hydrological impact can occur from this rail due to the proximity to lakes 

and streams, like Långsjön, and because of the dangerous freight it carries 

(Banverket, 2009). Långsjön is protected under the Drinking Water 

Objectives as a potential source of water abstraction in the future, and 

has not been achieving good chemical status, shown in Table 3.1 (VISS, 

2018b). 
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Project alternative 

Constructional phase 

There is risk of contamination getting into the Tunsätter reservoir then 

moving downstream to the municipal drinking water supply source site 

(Trafikverket, 2017) due to the proposed deep excavations at the road-

railway intersection of road 782 (Trafikverket, 2018b). Private wells in the 

area could suffer too. 

Operational phase 

Pollution during operation can occur, like the braking and accelerating of 

the train before and after the proposed station (Burkhardt, 2008) and the 

use of pesticides (Banverket, 2009). The use of a pesticide called diuron 

was banned in Sweden because it was leaching into the groundwater and 

the trees next to the tracks were dying (Torstensson, 2002). 

There is no risk of dangerous goods accidents since there will be no 

freight traffic (Trafikverket, 2017). 

Green alternative 

Constructional phase  

The Green alternative is very similar to the Project alternative. The main 

difference in this alternative is that there are more bridges and less 

embankments and cuttings. The same problems arising from tunnelling 

will occur in this option too. 

Operational phase  

The use of bridges will make a barrier between the railway and the 

ground so that there is no direct contact for leaching and runoff into 

water bodies.  

Mitigation measures 

Regulations will prohibit the use of pesticide spray outside of the track 

area, and it cannot be applied when it is raining or windy (Banverket, 

2009). Poisonous sealants like Rhoca-gil should be avoided. Major health 

problems with the Hallandsås tunnel construction workers have arisen 

from exposure to this chemical (Magnusson, 2015). 

The construction of a wetland can prevent pollutants from moving further 

downstream. Additionally, the public should always be made aware when 

the water is unsafe to drink or swim in. Trosa municipality recommends 

for citizens to sample their own wells every 3 years (Trosa Municipality, 

n.d.b.).   

3.2.5.6 Summary 
Zero alternative 

Not going through with the project would most likely result in nearby 

towns not expanding; This could prevent air quality from worsening as a 

result of population growth and could result in less accidents. Not building 

the high-speed train would however mean that the socioeconomic status 

of the nearby cities would not experience gains. Therefore, this 

alternative is expected to have a neutral impact. 

Project alternative 

The project would have a minor positive impact on the socioeconomic 

factors of the nearby cities, especially Vagnhärad as it would be the host 

of the new station. The increase of population would however lead to a 

potentially worse health overall as air quality and water quality could 

worsen and the amount of noise would increase. 

Green alternative 

The impacts of the Green alternative on human health would not really 

differ from the impacts of the Project alternative. Thus, it would also have 

a minor positive impact. 
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3.2.6 Natural Resources 

3.2.6.1 Baseline 
Agriculture 

Agriculture is of national importance according to the Environmental 

Code (Banverket, 2009).  Farms, agriculture, and their landscape are 

needed in order to attain sustainable, local food production; they are 

important for endangered species, tourism, and the rural economy (ibid).  

There are twelve individual farms within the Section 2 corridor 

(Trafikverket, 2015a). Due to the increasing amount of organic farming 

that requires a larger proportion of land, the value and importance of 

agricultural land may increase (ibid). On a scale from 1 to 10, where 10 is 

arable land with the highest production capacity, Trosa municipality’s 

highest classes are 4 and 5, and considered areas of interest (ibid). 

Forestry 

The largest forested areas in Section 2 are in the Tullgarn Nature Reserve -

- in the north part of the corridor, which is also a Natura 2000 area -- and 

Silleskog, in the south end of the corridor (Trafikverket, 2015a). They are 

mostly made up of coniferous forests -- which is a result of the last 

century’s intensive focus on conifers -- and deciduous forests are more 

common in the mosaic landscape (Banverket, 2009). Today, there is a lack 

of older forests because these forests have been used and maintained for 

such a long time (ibid).  The forested land around Silleskog is designated 

as an important area of interest for Forestry (Trafikverket, 2015a), and the 

forest in Natura 2000 is of national interest for nature conservation 

(Banverket, 2009). 

Hunting 

Trosa municipality is home to hunting. This is an important industry 

according to some landowners along the corridor (Banverket, 2009).  

There is a significant barrier-effect on the E4 due to fencing along the 

entire stretch (ibid). In some places, the only way for the game to cross is 

through road and water passageways (ibid). 

Water Supply 

Note: The water quality baseline is discussed in detail under section 

3.2.1.2 Hydrology. 

Although Sweden is rich in water, protecting groundwater and surface 

water resources that could be affected by Ostlänken is extremely 

important, since most parts of Sweden are experiencing unusually low 

precipitation and water levels (Trafikverket, 2017). 

Two groundwater resources cross the corridor. According to VISS (2018a), 

one is near Fredriksdal, Vagnhärad (SE653900-159609).  Mostly covered 

by a sealing layer of clay, the groundwater moves in a northwest and 

southeast direction due to a groundwater divide, while there is another 

zone moving west to east (Trafikverket, 2017). It was previously used as a 

municipal water supply to Vagnhärad and Västerljung, and has a 

withdrawal capacity of 5 to 25 liters per second (ibid). Today, these cities 

obtain their water from Transätra reservoir (SE654180-159342) that is 

northwest of Vagnhärad, outside of the corridor (ibid). 

Tunsätter (SE653375-159446) is a relatively much larger groundwater 

body which is southeast of Lake Sillen (VISS, 2018a). It provides water to 

Trosa municipality with a 25 liter per second potential withdrawal 

capacity (Trafikverket, 2015a). It is sealed underneath clay and huge soil 

layers of about 70 meters thick that are comprised of highly permeable 

glacial deposits (Trafikverket, 2017). Tunsätter flows from Lake Sillen 

towards the Baltic Sea in a southeast direction (ibid). 

The groundwater bodies in the corridor, Fredriksdal and Tunsätter, are 

both regarded as nationally important for water supply (Åsman and Ojala, 

2004), and have “good” quantitative status with no risk of not achieving 
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“good” status by 2021 (VISS, 2018b), stated under Natural Environment. 

Outside the corridor, Trosa municipality’s two main water sources are 

considered protected areas (vattenskyddsområden) on VISS (2018a): one 

partially covering the Transätra reservoir, and the other protecting the 

south half of the Tunsätter reservoir. Under the Article 7 of the Water 

Framework Directive on VISS (2018a), it shows that the entire Tunsätter 

reservoir, including the part that cross the corridor, is an official drinking 

water body, as well as the Tunsätra reservoir and Långsjön. 

As mentioned in the Natural Environment section, the interconnectivity of 

water is problematic. Trosaån flows from Lake Sillen, going through the 

corridor, crossing over Fredriksdal reservoir, and discharging into the 

Baltic Sea. According to SGU (2018) maps, although small, the ditches 

running through the corridor are connected to lakes outside the corridor: 

to Norasjön -- making the border of Tullgarn Nature Reserve and Natura 

2000 (Banverket, 2009) -- and another from Rensjön to Sillen. There is 

also a natural influx from Lake Sillen into the Tunsätter reservoir 

(Trafikverket, 2018b).  Pollution in the corridor will not necessarily stay 

within the boundaries. 

3.2.6.2 Barrier effects 
Zero alternative 

The present railway has barrier effects -- although not as many effects as 

the E4 in cases like hunting and game -- and intrusion (Banverket, 2009). 

The land is adapted to this alternative since it has been around for so long 

(ibid). An impact could result if this alternative is decided upon and rail 

renovations are needed. There could potentially be closed railroad 

crossings, and overpasses would be implemented, leading to greater 

detours for landowners (ibid). 

 

Project Alternative 

Constructional phase 

Ostlänken will consume agriculture, forestry, and hunting land in Section 

2. The constructional phase will remove this land in the path of the 

railway and work sites, mostly depending on whether bank, cutting, 

bridge, or tunnel is in place (Banverket, 2009). 

Operational phase 

Ostlänken tampers with A Varied Agricultural Landscape Environmental 

Objective.  The railroad will cause fragmentation which will make the 

areas harder to utilize (Banverket, 2009).  It will be more difficult to move 

agricultural machinery and animals between areas (ibid). If agricultural 

fields are less than 2 hectares (Trafikverket, 2015a) -- especially in areas 

where the proposed rail is closer to the E4 -- there is a high risk of ending 

their use (Banverket, 2009). As a result, the landscape image could be 

impacted, as well as the natural and cultural environments (ibid). 

Ecological and cultural values would be lost if animals were no longer 

grazing (ibid). Thus, biodiversity will be impacted (ibid). There will also be 

a direct loss of agricultural, forestry, and hunting land and consequential 

barrier-effects (ibid). 

Green alternative 

Constructional phase 

The Green alternative is very similar to the Project alternative except 

there will be more bridges. Although the presence of bridges will get rid 

of fragmentation, the building of bridges will cause barrier effects due to 

word roads along the path. 

Operational phase 

The area will be less fragmented due to the use of railroad bridges. 

Although the areas under the bridges will still have issues, game will be 

able to freely roam and access to fields will be easier for farmers.  
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Mitigation measures 

There will be passageways along the railroad to connect the agricultural 

fields and game (Banverket, 2009). These overpasses should be able to fit 

large size machinery through them, thus fully keeping the connectivity of 

the land (ibid). Also, forest could be potentially planted in the unused 

areas. 

3.2.6.3 Water supply 
Zero alternative 

The current railway, Södra Stambanan (Southern Main Line), carries 

passenger and freight trains which pass by rivers and lakes, i.e. affecting 

Långsjön (Banverket, 2009). Due to the proximity of the rail to these 

water bodies and the heavy goods being transported, there is a risk of 

hydrological impact (ibid). Currently, the railway is mostly positioned on 

banks and cuttings, so the groundwater level impact is considered to be 

small, except for overpasses that should have a local impact (ibid). Impact 

could result if this alternative is decided upon and major rail renovations 

are needed. 

Project alternative 

Trafikverket’s aim is to avoid disturbing the groundwater and surface 

water resources that may be of importance for water supply (Trafikverket, 

2017). 

The proposed Ostlänken high speed railway could directly affect the 

groundwater resources, except for Transätra. The decision of using 

tunnels, bridges, cuttings, and embankments for the railway will have 

consequences. The most probable impact that Ostlänken will have on 

groundwater level is tunneling, as well as deep excavations at road and 

railway intersections (Banverket, 2009), such as the intersection -- väg 782 

-- that will occur at the Tunsätter reservoir (Trafikverket, 2018b). Cuttings 

also have the potential to damage the supply and quality in the area 

(Trafikverket, 2015a). 

If the railway is located in the northern part of the corridor, the 

groundwater reservoir at Fredriksdal could be impacted (Trafikverket, 

2017). The proposed location for the tunnel and cutting is just bordering 

the northeast part of the reservoir (ibid), near the on- and off-ramps of 

the E4 highway. Bank and mostly bridge are proposed to cross over the 

rest of the reservoir, causing minimal or no impact to groundwater (ibid). 

Constructional phase 

Groundwater levels are high around the Fredriksdal reservoir, including 

artesian groundwater, and it is estimated that the groundwater extends 

further east than expected (Trafikverket, 2017). So, there could be a risk 

of damming the water flow and causing flooding when the tunnel is 

implemented (ibid). There is also a risk of quantitative impact on the 

groundwater while trying to keep the water out of the shafts (ibid). 

A bridge-bank-cutting is proposed to cross over the Tunsätter reservoir, 

just before reaching a tunnel in the southwest (Trafikverket, 2017). The 

groundwater should be deep enough without cutting into the 

groundwater (ibid). The water protection area is only 3 km southeast of 

the corridor, thus if groundwater becomes contaminated during 

construction or operation, it could spread to the resource downstream, 

polluting the municipal water supply (ibid). 

The Hallandsås railway tunnel in the southwest of Sweden is an example 

of how tunneling can affect groundwater levels (Mossmark et al., 2017). 

According to Mossmark et al. (2017), the aggressive environment 

resulting from lowering could cause the steel in the tunnels to corrode, 

leading to a less durability. These outcomes could go against the Natural 

Acidification Only and Flourishing Lakes and Streams Environmental 

Objectives. 
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According to Trafikverket (2017), the pollution impact from off-site 

establishments during construction is predicted to be low due to 

precautions to reduce risk through the control and localization of off-sites 

and work tunnels, and setting environmental requirements for 

contractors. 

Operational phase 

Impact will be linked to emissions from the rail traffic -- like the braking 

and accelerating around the station (Burkhardt, 2008) -- and the water 

drainage (Trafikverket, 2017), as well as pesticide spray (Banverket, 2009). 

Freight will not be carried along this proposed rail, thus there is no risk for 

accidents involving dangerous goods and pollution (Trafikverket, 2017). In 

the future, the stop along the railway could draw in more people, thus 

increasing the area’s population. This will require a larger water demand, 

therefore risking the lowering of groundwater. Urbanization will expand 

causing a potential for more pollution, e.g. salting roads and railway 

crossings. 

Green alternative 

Constructional phase 

The Green alternative includes more bridges, which will reduce impact on 

water. The only potential effect on groundwater would be local issues 

from the deeper excavations for overpasses and bridge foundations 

(Banverket, 2009). The same impacts would exist on groundwater for 

tunnelling as previously mentioned, thus the chance for groundwater 

lowering leading to the concentration of ions, salts, and particles 

(Lindstrøm, 2005). 

Operational phase 

The risks are the same as the Project alternative, other than the presence 

of bridges will cause a barrier between the rail and the ground so that 

pollutants cannot leach or runoff from the rail directly to water bodies. 

Mitigation measures 

The position of the proposed tunnel should avoid both of the 

groundwater sources, but there is risk that the groundwater at Fredriksdal 

could extend further than thought. If the proper precautions are taken 

during the planning and constructional phase, there should be no 

significant risk of qualitative impact on water resources (Trafikverket, 

2017). 

The risk is reduced through the control and localization of foundation 

sites and work tunnels, and by setting environmental requirements for 

contractors (Trafikverket, 2017). Sealing tunnels through pre-engineering 

and injection will seal the rock around the tunnel; infiltration protection 

will maintain the groundwater levels; concrete structures will be used in 

areas where groundwater impact is restricted; and, using sealing soil 

layers will immobilize the spread of pollutants (ibid). 

The materials and products chosen for the railway have a long service life 

and are important for future environmental impact (Trafikverket, 2017). 
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3.2.6.4 Summary 
Zero alternative 

The proposed rail will not replace the current rail. Thus, the Zero option 

will have a neutral impact on Natural Resources. 

Project alternative 

The Project alternative has an overall medium negative impact on natural 

resources. There is a medium negative impact on natural resources due to 

barrier effects, and minor negative impact on natural resources due to 

groundwater supply if the proper planning and precautions are carried 

out. 

Green alternative 

The Green alternative has an overall minor negative impact on natural 

resources. There is a minor negative impact on natural resources due to 

barrier effects, and minor negative impact on natural resources due to 

groundwater supply. 
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3.3 Summary of Section 2 

Table 3.4 Seven graded scale used for describing impact significance in matrix (Table 3.5). 

Major negative Medium negative Minor negative Neutral Minor positive Medium Positive Major Positive 

 
Table 3.5 Impact assessment matrix for section 2: Långsjön-Sillekrog. Assessment of combined impacts within each impact category. For description of assessment method see section 3.1.2 
Methods. See Table 3.4 for colour explanation.  

Category Zero alternative Project alternative Green alternative 

Visual 
landscape 

Not going through with the project would 
prevent both direct and indirect negative 

impacts on the visual landscape as the 
railway would compose. 

The project would create disruptions in the 
visual landscape as new structures would 

change the visual picture of the area. 

The Green alternative is mostly differing 
from the Project alternative by having 

more bridges. The longer bridge over an 
sensitive area like Trosaån valley creates 
a bigger impact on the visual landscape 
than the shorter bridge of the Project 

alternative. 

Cultural 
environment The Zero alternative will not have any 

significant impacts on the cultural 
environment. 

Many sites of cultural importance will be 
negatively affected. Especially the Valley of 

Trosa, which is of national interest for cultural 
environment. 

Many sites of cultural importance will be 
negatively affected. Especially Trosa 

valley which is of national interest for 
cultural environment. 

Natural 
environment The Zero alternative will have no impact on 

fragmentation, species richness, air quality or 
noise and vibration. 

The Project alternative will have a medium 
negative impact. Primarily fragmentation will 

be negatively impacted in this alternative. 

The Green alternative will have a minor 
negative impact, the main difference to 
the Project alternative is the increase in 

bridges which will limit the 
fragmentation in the area. 
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For the Tullgarn-Sillekrog area, the Project and Green alternatives were 

compared for the categories visual landscape, cultural-, natural 

environment, outdoor recreation, health, and natural resources. The 

alternative with the least negative impacts on the categories is the Green 

alternative. It has a large negative impact on the cultural environment and 

a medium negative impact on the visual landscape, this differs from the 

Project alternative which has a minor negative impact. This is due to the 

increased amount of bridges in the Green alternative compared to the 

Project alternative. For the categories natural environment, outdoor 

recreation, and natural resources the Green alternative has a minor 

negative impact, this is an improvement compared to the Project 

alternative where two of the categories have a medium negative impact. 

For the Health category, the impact will be minor positive, largely due to 

the positive impact on the socioeconomics of the nearby villages.

Outdoor 
recreation Without any development of Ostlänken, the 

recreational areas used today would not be 
changed in a way that would inhibit the 

continued usage of them. 

If suitable mitigation measures are adopted, in 
particular in the important area of Runberget, 
the barrier effects could be heavily reduced. 

But, the negative visual and noise impacts will 
decrease the attractiveness of certain areas 

If suitable mitigation measures are 
adopted, in particular in the important 
area of Runberget, the barrier effects 

could be heavily reduced. But, the 
negative visual and noise impacts will 
decrease the attractiveness of certain 

areas 

Health Not going through with the project would 
most likely result in cities not expanding. This 
could prevent a worse air quality and could 

result in less accidents. However, not 
building the high-speed train would mean 

that the socioeconomics of the nearby cities 
would not experience gains. 

The increase of population could lead to worse 
health overall, as air and water quality could 
get worse and the noise would increase. But 

the large positive impact on the 
socioeconomics of the nearby cities, especially 

Vagnhärad is assessed to be of higher 
significance. 

The impacts of the Green alternative on 
human health would not really differ 

from the impacts of the Project 
alternative. 

Natural 
resources 

Choosing this option will not cause further 
fragmentation or groundwater lowering. 

Agricultural, forestry, and hunting land will be 
decreased/lost, and the rail will cause a loss of 
connectivity. Groundwater lowering is of major 

concern during tunnel-building and potential 
downstream contamination in the Tunsätter 

Reservoir. Additional pollution from 
embankments and cuttings can occur. 

Bridges will reduce the amount of 
fragmentation. Groundwater lowering 
due to tunnel-building and potential 
downstream contamination in the 

Tunsätter Reservoir has the potential to 
happen. 
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4.1 Introduction and Aim 

In this chapter, environmental impacts on the construction and operation 

of Ostlänken in Section 3 have been assessed. We have not assessed an 

alternative railway location since the proposed corridor has already been 

approved by the Swedish government. Instead, an additional alternative 

for the proposed design of the project has been considered with the 

objective to reduce negative impacts of the railway without compromising 

the aim of Ostlänken to provide sustainable transportation, reduce travel 

time, increase the capacity for train services and to enable an expansion 

of the regions (Trafikverket, 2018a).  Additionally, the objective has been 

to suggest mitigation measures that could minimize or remedy impacts.  

The aims of this chapter are: 

 to identify possible environmental impacts of the project 

alternative  

 to suggest mitigation measures to minimize the environmental 

impacts 

 to provide an alternative design of the railway  

 to identify which option is the most sustainable and 

environmentally friendly, by comparing the environmental 

impacts of each option 

4.1.1 Background  
Ostlänken is going to be constructed as an 11-meter double railway track 

and there are no proposed stations within this section (Banverket, 2009). 

The railway is planned to run on bridges, on cut mountaintops and on 

embankments due to variation in topography in the area. A total of seven 

smaller bridges above streams and roads and one landscape bridge have 

been suggested by the Swedish Transport Administration for this section. 

However, at the time of writing this impact assessment, the precise 

position of the railway within the corridor has not yet been established. 

Section 3 is located in the county of Södermanland in Nyköpings 

municipality. Nyköping is an expanding city and together with its closest 

surroundings is expecting a population increase of 700 people/year 

(Nyköpings kommun, 2013). This would mean a population increase of 

8400 people by 2030 compared to the current situation. It is therefore 

likely that there will be a higher demand for environmentally friendly and 

sustainable personal transportation in the future in the municipality. 

Furthermore, once Ostlänken has been built, a population increase of 

700-1000 people/year is expected in Nyköping until 2050. On the other 

hand, a population decrease is predicted for Tystberga, which is located 

within this section (ibid). 

4.1.2 Study area 
The section stretches from Sillekrog, located 30 km south of Södertälje, to 

Tystberga (Figure 4.1). Here, the corridor is positioned southeast of the E4 

and northwest of Södra Stambanan, an existing railway. The corridor 

begins at Sille Skog, a sparsely populated woodland area with one small 

community, Skogsbro (Trafikverket, 2017a). The corridor continues into a 

valley where agricultural landscapes dominate and goes through a small 

village, Ingemundsta. Next, it enters another sparsely populated 

woodland area before entering into a mosaic landscape with more 

buildings and housing areas (Trafikverket, 2017b). By the corridor, there 

are clusters of houses in Lilla Långbro, Nya Utterö, Tullen and Harsta, as 

well as Tystberga Church. Tystberga, with its 855 inhabitants, is the 

largest community close to the corridor and is also assessed in this section 

(Eriksson, 2018). Additionally, Sörmlandsleden, a 1000 km trail, passes 

through the Sillekrog rest area and Tystberga (Sörmlandsleden, 2018). 
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Figure 4.1 Baseline map over section 3. The Tystberga Water Protection Area is a part of Section 4 and is therefore not included in this section.



 140 

4.2 Method 

4.2.1 Key Impacts 
A causal loop diagram (CLD) (Figure 4.2) was used to identify the key 

impacts for Section 3 by examining the relationships between all impacts. 

If a variable had multiple arrows, that implied that it was a key 

impact.         

 
Figure 4.2 The CLD shows the causal links between the different variables involved in the 
construction phase and the operational phase of the high speed railway. 
 

4.2.2 Assumptions 
Physical Boundaries 

We examined the planned corridor which is the geographical area that 

was defined by the Swedish Transport Administration (see 4.1.2 Study 

area). However, for certain types of impacts, such as those affecting 

waterways and wildlife movement, it was necessary to expand these 

physical boundaries if impacts within the corridor could have 

consequences in neighboring geographical areas. 

4.3 Alternatives 

In the EIA performed by SWECO and the Swedish Transport 

Administration (previously Banverket) in 2009, two alternative locations 

for the corridor were assessed for this section: the red and the green 

corridor (Banverket, 2009). The EIA resulted in a decision in 2010 by the 

Swedish Transport Administration to go ahead with the red corridor and, 

as previously mentioned, it was approved by the Swedish government in 

2018 (Trafikverket, 2018b). Therefore, alternative locations of the corridor 

have not been the focus of this EIA. Here we have assessed the Zero 

Alternative, the Project Alternative and an alternative design of the 

railway track in the Green Alternative which are explained in more detail 

below.  

4.3.1 Zero Alternative 
The Zero Alternative represents an option where the planned Ostlänken is 

not constructed.  As Nyköping municipality, as well as Sweden in general, 

is in an expanding phase of development, an increased demand for both 

personal and freight transportation is expected in the future. Södra 

Stambanan and the E4 are the existing infrastructures in the area which 

are available to meet this demand in the Zero Alternative. The traffic on 

the existing railway is expected to increase with 18 trains and 4 freight 

trains in the Zero Alternative (Oral Information, Lindkvist, 2018). 

However, it is already close to its maximum capacity, therefore any larger 
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increase in train traffic is not possible (Banverket, 2009). Instead, both 

personal and freight transportation on the E4 will likely increase in the 

Zero Alternative—causing additional noise, air pollution and risk for 

accidents.  

In Tystberga, the population is expecting to decline in the future—a result 

of urbanisation which is a common trend in the Swedish countryside 

(Nyköpings Kommun, 2013). An abandonment of the small-scale grazing 

landscape in Section 3 could lead to the loss of important habitats and 

cultural environments. Still, a general increase of the population in 

Nyköping municipality could increase the demand for recreational areas 

and there are numerous historical and cultural environments and 

identified as near recreational areas in the section and its vicinity as well 

as forested areas available for recreation, whose value could increase in 

the Zero Alternative. 

4.3.2 Project Alternative 
This section of the Ostlänken corridor will go between Sillekrog and 

Tystberga, south of the E4 highway. The area has historical and culturally 

important areas that will be removed in order to lay down the railway 

tracks.  

The track for this section begins in Sillekrog and continues through hills 

where it will lay on top of embankments. The tracks will continue over a 

landscape bridge and then seven smaller bridges, starting in Skogsbo and 

stretching over several hundred meters to Ingemundsta. These bridges 

will be built to minimize damage to some important landmarks and areas 

of hydrological interest. The track is designed to be as straight as possible, 

as is the recommended standard for high-speed railways. There will be 

cut-off hilltops between Sillekrog and Skogsbo and also closer to 

Tystberga; this will be done to achieve a straight railway track, along with 

land embankments where the surface level is lower. These embankments 

will be done to achieve a levelled surface. A number of smaller bridges 

will be built over waterways and important roadways, closer to Tystberga-

Landbro. The railway tracks will be fenced-in all along the route which will 

have implications for the landscape and environment. This will be 

discussed in the sections that follow below. 
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Figure 4.3 The map shows the Project Alternative.
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4.3.3 Green Alternative 
Overview  

The Green Alternative was designed to minimize impacts for all six areas 

of interest in our assessment without compromising the aims of 

Ostlänken. The main focus has been to reduce the barrier effect in the 

landscape caused by the railway, and this has been achieved by raising 

the tracks above the ground on bridges as they pass through lowland 

areas. These lowland areas are agricultural lands, providing income as 

well as important habitat for unique flora and fauna. By raising the 

railway, we have even increased accessibility for outdoor recreation and 

for visiting the wealth of archeological sites in the area.  

The Green Alternative follows the same path as the Project Alternative 

but the landscape bridge of the Project Alternative has been extended, 

and another bridge has been added further south (see figure 4.4). The 

track begins in the forest at Sillekrog where it runs on top of 

embankments. The hills near Ingemunstatorp will be leveled-off and the 

track will continue along a 3.2 km long bridge crossing the valley over 

Gärdesta. The track will continue along this bridge past Laggartorp, 

crossing over Bällingevägen and up onto the forested hills near Janslund. 

Here, like the Project Alternative, a single-lane road will cross over the 

railway. There will be a leveling-off of hilltops through the forest to create 

flat embankments. As the hill begins to slope downwards, the track will 

continue out along a 4.5 km long bridge at Långbrostugan, crossing over a 

small waterway and then continuing across the valley, passing Tystberga 

church, meeting up with Section 4. 

Track Design 

In order to minimize disturbance to surrounding wildlife in the forested 

areas, vibration-absorbing materials will be used in addition to light and 

sound barriers along the tracks on both sides, which will subsequently 

prevent wildlife collisions.  On bridges, transparent sound barriers will be 

used to mitigate disruptions to the visual landscape as well as to reduce 

noise for homes in the area. These barriers will be specifically designed to 

prevent bird collisions.  

Bridges 

As mentioned previously, the main features of the Green Alternative are 

its two landscape bridges. These have been designed to mitigate the 

negative impacts on landscape connectivity caused by Ostlänken. As it 

stands today, the E4 is a significant barrier for wildlife dispersal (Askling et 

al. 2015). Due to a lack of suitable passageways elsewhere, wildlife are 

currently most capable of crossing under the E4 in an area which feeds 

directly into the HSR corridor in Section 3 (Askling et al. 2015). Therefore, 

we focused specifically on keeping the surrounding landscape open for 

the passage of wildlife by raising the tracks off of the ground at a height 

which would also allow for functional agriculture, thereby preventing 

fragmentation of farmlands. This in turn protects the biodiversity of the 

grazing landscape and allows for access to hunting, outdoor recreation, 

and tourism.  

Stormwater from the bridges will be guided by gutters down to two newly 

constructed wetlands, one for each bridge, on the edges of the 

agricultural areas. These wetlands are designed to treat stormwater by 

using successive pools for sedimentation and chemical absorption. Native 

sedges and reeds will be used to take up phosphorus and nitrogen from 

agricultural runoff through phytoremediation. 
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Figure 4.4 The map shows the Green Alternative with two longer bridges for section 3, and the dark blue outlined polygons 
represent the wetlands.



 145 

4.4 Impacts 

4.4.1 Natural Environment 

4.4.1.1 Biodiversity 

Baseline 
The area between Sillekrog and Tystberga is a biodiverse mosaic 

landscape, defined by privately owned forests of pine and spruce, as well 

as open meadows with grazed pasture and meadow.  

Forest  

The presence of indicator species such as the red-listed shelf fungus 

Phellinus pini points to the presence of old living pine trees that are 

associated with older forests of high biodiversity (Artdatabanken, n.d.). 

Two woodland key habitats consisting of majority pine forest are located 

near Tystberga church on the hill Jagbacken (see figure 4.5). Sensitive 

species dependent on old trees have been found here, such as the 

European green woodpecker (Picus viridis) and the black woodpecker 

(Dryocopus martius), both categorized as near threatened by Sweden’s 

Red List (Artdatabanken, n.d.). Forest edges surrounding the open 

grasslands are characterized by deciduous trees such as Scotch elm. There 

are also several forested bogs, including a small woodland key habitat 

consisting of old spruce, alder, and downy birch, to the east of Gärdesta 

(Skogsstyrelsen, 2018).  

The Grazed Landscape 

Grazed landscapes such as pastures and meadows are associated with 

high levels of biodiversity. Due to the reduction of small-scale agriculture 

in Sweden, grazing landscapes such as these are quickly disappearing, as 

well as the unique species that are associated with them. In 

 
Figure 4.5 Two woodland key habitats (WKH) on the hill of Jagbacken are situated inside 

the railway corridor. The red-listed indicator species found here point to the presence of old 

pine forests, an ecologically valuable forest type in Sweden. The red lines indicate WKH 

boundaries. Source: Skogens pärlor, Skogsstyrelsen. 

Södermanland alone, there has been a 21% reduction in grazing lands 

between 2005–2013 (Askling et al. 2015). The landscape between 

Tystberga and Lästringe has important ecological value within the context 

of Södermanland due to its high concentration of grazed meadow and 

pasture when compared to the surrounding area (Askling et al. 2015). The 
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near threatened purple-edged copper butterfly (Lycaena hippothoe) has 

been found here, as well as spotted cat's-ear (Hypochaeris maculata); 

both species are closely associated with grazed landscapes 

(Artdatabanken, n.d.). The loss of such areas has been linked to the 

drastic reduction of wild pollinators (Lázaro et al., 2016). Therefore, these 

grazing lands are important to supporting continued pollination of crops 

as well as wild plants—a vital ecosystem service.  

Connectivity 

In addition to being a valuable mosaic landscape, the area between 

Tystberga and Sillekrog is an important corridor for wildlife movement. In 

2015, a study of habitat networks within 20 km of Ostlänken was 

performed. In this study, Gärdesta was described as essential to the 

connectivity of the surrounding grazing land, while the area north of 

Tystberga is often used by wildlife for dispersal (see figure 4.6) (Askling et 

al. 2015).  

In this study, a computer-simulated model was used to map the current 

flow of wildlife through the area surrounding Ostlänken. Moose was used 

as an umbrella species for this model since wildlife passageways that work 

for moose will also work for other animals in the deer family, as well as 

wild boar. Results showed that the neighboring E4 highway has a 

significant impact on their movement and that the existing passageways 

are insufficient. However, the highest concentration of passageways 

under the E4 are currently located between Vagnhärad and Tystberga; 

therefore, local wildlife is highly dependent on this area for their 

population connectivity and it is therefore a very sensitive area for 

fragmentation (Askling et al. 2015). 

The Zero Alternative 

Forest  

The biodiversity of the forest would benefit from the Zero Alternative 

since it would entail a lack of severe disturbance. As mentioned previously 

in the baseline, many of the species here thrive in old forests and are 

threatened by logging in the form of clearcuts and removal of old trees. If 

these trees are left as they are, this greatly benefits the species 

dependent on them. However, it is unclear how long this area would 

remain undeveloped if the Zero Alternative is accepted.  

The Grazed Landscape 

With the Zero Alternative, the grazed landscape would continue to be 

utilized for small-scale agriculture in the near future. This means that it 

would remain an area of high biodiversity in the short-term. However, 

when we take current national trends into account, it is likely that this 

area, like many other small-scale grazed landscapes in the region, may be 

abandoned (leading to a removal of grazing pressure and in turn, a 

reduction in biodiversity) or incorporated into large-scale farming 

operations. In both of these cases, there would be a loss of ecological 

value in the long-term.   

Connectivity 

Connectivity will remain unaffected in the short-term if the Zero 

Alternative is adopted. However, as with the grazing landscape, changes 

can be expected in the long-term which may affect connectivity. Without 

a new high-speed railway, the E4 may need to be widened in order to 

provide for more vehicles. If this is the case, further construction could 

lead to increased fragmentation if the current passageways are not 

maintained. Further construction, on the other hand, could be an 

opportunity to improve connectivity around the E4.   
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Figure 4.6 The agricultural area of Gärdesta is critical to wildlife connectivity while the area north of Tystberga is very important. The dotted line represents the areas of analysis in the study. In 

order of highest to lowest importance, the colors indicate: red = critical, yellow = very important, and blue = valuable. The black parallel lines represent the railway corridor and 
the single red line is the E4. From Askling et al. 2015. 
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Project Alternative 
Construction Phase 
Forest 
Clearcutting will be necessary to make an open area for the railway and to 
bring in large earth-moving machines. In addition, many hilltops will be 
removed in order to create a flat railbed. These impacts will be 
significantly negative for species associated with old forests that will 
suffer from habitat loss. In addition, animals will be disturbed by noise 
and human presence, choosing to abandon the area (see Noise below). 
This would be most catastrophic for birds during the breeding season. 
 
The Grazed Landscape 

During the construction phase there will be a high level of disturbance for 

biodiversity in the area. Soil compaction will be caused by the movement 

of heavy machinery, as well as the storage of materials and machinery. 

Plant and insect species will be severely affected by access roads and land 

clearing within historically biodiverse meadows. Certain sensitive species 

that have unique requirements may not recover completely from the 

construction phase. Ruderal plant species will thrive in the heavily 

disturbed areas, outcompeting more sensitive species, and thereby 

changing the ecosystem surrounding the railway corridor for the long-

term.  

Connectivity 

Wildlife dispersal will most likely be greatly reduced and/or altered in the 

area during the construction phase due to disturbance from noise and 

human presence. As wildlife fencing is erected, animals will be less 

capable of using their previous passages to grazing areas.  

Operational Phase 

Forest 

Noise and vibration from the railway may negatively affect animal species 

and could lead to habitat loss through disturbance in areas adjacent to 

the railway (see Noise below). The permanent opening in the forest will 

create edge effects, impacting the microclimate of the nearby forest. Light 

pollution from passing trains can confuse bird and insect species, 

disturbing breeding and nesting patterns (Gaston et al., 2013). 

The Grazed Landscape 

Many plant species may recover from the disturbance of the construction 

phase if grazing is continued, and therefore will not suffer from long-term 

impacts due to operation. Animals such as birds may be disturbed by the 

noise and vibration of the railway and may leave the area (see Noise). 

Connectivity 

The Project Alternative creates an extensive barrier to connectivity within 

an important corridor for wildlife dispersal (see overview Connectivity). By 

building the majority of the railway on the ground, surrounded by fencing, 

wildlife is forced to find passages under bridges which will often be shared 

with motor vehicles. Considering the significant impact of fragmentation 

already caused by the neighboring E4, the addition of more obstacles 

from Ostlänken further compounds the problem. 

The Swedish Transport Administration has been open about this aspect in 

their 2017 report on wildlife analysis for the Project Alternative (Helldin, 

2017). In this report, they describe a 3.5 km stretch of track past Sillekrog 

and Gärdesta, where the planned passages under Ostlänken may be 

insufficient in combination with the shortage of proper wildlife passages 

under the E4. In this area, bridges, originally planned for car traffic, have 

been suggested to double as wildlife passages. Contrary to The Swedish 

Transport Administration opinion, we believe that combining an 

important wildlife corridor with car traffic is problematic since it can lead 

to wildlife deaths and car accidents, as well as increased fragmentation 

for wildlife populations. 

https://docs.google.com/document/d/1S1qPR2sjxuoNAdLNv_54DRG0keifck7dRh1ndRaUHsk/edit#heading=h.e5k2knwnpydv
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On the other hand, a positive aspect of the Project Alternative is that it 

does include a large wildlife passageway under Ostlänken, right in the 

middle of the most agriculture-rich area. This will help mitigate the barrier 

effects caused by the surrounding railway and will play an essential role in 

wildlife dispersal. However, will this be enough to support the wildlife 

populations of the surrounding area? Due to the lack of other 

alternatives, we conclude that it is not sufficient to provide only one such 

bridge and that more passages, without motor vehicle traffic, are 

needed.   

Noise 

Terrestrial ecosystems and wildlife have shown to be affected by noise 

from 40 dBA (Shannon et al., 2016). The effects of noise vary between 

different species and most research has focused on singing birds, but 

effects have been observed in bats and other terrestrial mammals as well. 

Effects of noise includes changes in predator-prey interactions, stress, 

reduced reproduction, changes in settlement dynamics and avoidance of 

noisy habitats (ibid.). Some species might also find shelter from predators 

in a noisy environment and choose to stay which could result in sensory 

degradation. 

Mitigation 

Impacts on connectivity can be mitigated by increasing wildlife 

passageways under Ostlänken which are not shared with motor vehicles. 

Disturbance impacts can be reduced by using noise and light barriers 

along the entire track, and especially within the forest. Care should be 

taken to dampen vibration within the forest to minimize disturbance. 

Green Alternative 
Construction Phase 

Forest 

For the Green Alternative, the amount of track built directly on the 

ground will be shorter within the forested areas than in the Project 

Alternative. However, we can expect longer construction times due to the 

extended landscape bridges. This means that disturbance due to noise, 

vibration and human presence will be greater for the Green Alternative 

than for the Project Alternative. In addition, like the Project Alternative, 

hilltops will need to be removed using explosives which will be a 

significant source of disturbance for wildlife, which will leave the area. 

Clearcuts will be necessary to open areas for the railway and access roads. 

Old trees will be destroyed, and create habitat loss for sensitive species. 

The Grazed Landscape 

Similar to the forests, we can expect a high level of disturbance within the 

grazed landscape. Here, landscape bridges have been lengthened and 

new ones added. These bridges are forecasted to take longer to build 

than in the Project Alternative. Therefore, it can be expected that the 

period of time for wildlife disturbance will also increase. Soil compaction 

will increase as well, leading to further disturbance in the plant and insect 

ecosystem surrounding the site. Some sensitive and rare plant and insect 

species may be lost, but this risk is difficult to predict with certainty.  

Connectivity 

Disturbance will be greater for wildlife dispersal since the construction 

phase will be longer due to bridge construction. We can expect similar 

impacts to the Project Alternative, but with an extended time-frame. This 

could have severe impacts for species that typically use this area to feed 

or breed.   

Operational Phase 

Forest 

The forest will remain scarred from the construction phase, with the 

removal of old trees. The regular disturbance of train traffic passing on 

the ground through the area may force certain noise-sensitive species out 
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of the area directly near the track (see Noise). Light from the passing train 

may confuse insects and birds, leading to disruptions in breeding and 

nesting. A permanent opening in the forest will alter the micro-climate in 

the surrounding forest, leading to edge effects. 

The Grazed Landscape 

For the Green Alternative, the impact on the grazed landscape is neutral. 

The two large raised landscape bridges allow grazing animals a freedom of 

movement. Like the Zero Alternative, the long-term impacts here will be 

defined by future development in the area. If the agricultural fields are 

maintained as grazing areas, the biodiversity associated with them will 

continue to thrive here. 

Connectivity 

The negative impact on connectivity within the low-lying areas will be 

neutral for the Green Alternative because of the raised bridges which 

allow free dispersal of wildlife. Impacts will be more negative in the 

forested areas due to tracks at ground level creating a barrier effect. 

However, wildlife should be able to find their way down and under the 

large landscape bridges to avoid these barriers. Overall negative impacts 

are much lower that the Project Alternative.  

Mitigation 

The benefits of the Green Alternative for the grazing landscape are 

relevant only as long as the area remains grazed. To ensure the continued 

survival of the sensitive species in this area, we recommend that as much 

of it as possible be set aside as a nature reserve. This is especially 

important considering the large amount of historical artifacts and cultural 

heritage in the area (see 4.4 Cultural Environment). Not only are the 

grazed lands themselves essential for many species, but the methods 

used to cut, bale and store hay are also important to certain species, such 

as the purple-edged copper butterfly (Lycaena hippothoe) 

(Artdatabanken, n.d.). The use of these methods can be assured within a 

nature reserve. 

Summary 
Section 3 is a biodiverse mosaic landscape of old forests and grazed 

meadows. These are important habitat types that are disappearing 

throughout Sweden and are therefore of significance to Swedish 

conservation. In addition, this area is also essential for wildlife 

connectivity.  

Key Impacts 

The Zero Alternative has a neutral impact on biodiversity in the short-

term. The long-term impacts depend on the future development of the 

area. If grazing ceases, these fields will become overgrown and their 

biodiversity will be lost. Forests and wildlife, however, will benefit from a 

lack of development.  

The Project Alternative has a medium negative impact on biodiversity for 

the long-term due to high levels of disturbance and barrier effects for 

wildlife. The barrier effect will be mitigated somewhat by the landscape 

bridge near Lästringe. 

The Green Alternative will have a minor negative impact. All areas will be 

negatively impacted during construction. During operation, the forest will 

be negatively impacted by disturbance, barrier effects, and edge effects. 

There will be a neutral impact on the grazing landscape and connectivity 

due to extended landscape bridges. Protecting the area as a nature 

reserve would ensure a neutral impact in the long-term, and wetlands for 

stormwater and agricultural runoff treatment would mitigate pollution 

impacts. 
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4.4.1.2 Geology 

Baseline 
Topography & Geomorphology 

The landscape alternates between a mosaic-type and woodland 

(Banverket, 2009), with a varied topography (figure 4.7, figure 4.8). The 

formation of the bedrock is broken up in a way that is typical for 

Södermanland, a joint valley landscape. Some of the more elevated hills 

are barren and smooth while the lower parts are covered by sedimentary 

soils (Arkeologikonsult, 2015; SGU 2018). The sedimentary soils in the 

valleys of the mosaic landscape have once been part of an old sea or lake 

bottom and are very important for the agriculture in the area 

(Trafikverket, 2009). In this specific part of Södermanland, the landscape 

has been altered by movement in the bedrock. This has in turn caused 

faults and joint valleys to form. The cracks in the bedrock are mainly 

positioned in a northwest-southeast direction (Trafikverket, 2009). Much 

of the bedrock is visible in some places such as hillsides while more 

leveled slopes consist of moraine (Arkeologikonsult, 2015; Appendix 3). 

The woodland is also part of the joint valley landscape where there is 

more fine sediment at the bottom of the valleys (Trafikverket, 2009; 

Appendix 3). 

Rock types 

The bedrock in the area consists mostly of granitoids, such as tonalite and 

granodiorite (Appendix 5). In the forest of Silleskogen, the dominant rock 

type is mica-rich sedimentary gneiss (Arkeologikonsult, 2015).

 
 
 

 
 
Figure 4.7 A cross-section of the first part of section 3, including the proposed cutting of bedrock (light grey), the embankments (yellow) and bridges/tunnels (orange). 
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Figure 4.8 A cross-section of the second part of section 3, following the same color scheme as figure 4.7.

Soils 

The agricultural land is located on top of sedimentary soil and the 

horizontal soil-layering here is very apparent. Glacial clay can be found on 

the edges of the agricultural land and also in slopes. The flatter parts 

consist of postglacial clay (Arkeologikonsult, 2015; SGU 2018). The soil 

layer has a depth of 0 to 20 meters but the majority of the area has a soil 

depth of 0 to 10 meters (Appendix 4). 

Zero Alternative 
Without the construction of a railway, the geology in general is most likely 

to continue in its current state. The soil will build up from erosion 

processes and the decomposition of trees. Soil erosion will continue at 

the same pace and in basically the same amount as it has in the past. 

Due to the increase in population, the traffic on the E4 will increase and 

so could the risk of accidents. There is a risk of more soil contamination 

through oil leakage from vehicles (Yanxun et al., 2011) and hazardous 

materials that might be transported on the road (Eiswirth & Hötzl, 1997). 

Furthermore, the increase in traffic on the E4 could lead to increased 

heavy metal emissions from the highway which will contaminate the soil 

(Farooq et al., 2006). 

Project Alternative 
Construction Phase 

Before the construction is initiated, soil surveys should be carried out to 

ensure that there is no soil contamination in the area.  

Rogstafältet, west of Tystberga, is a groundwater basin which is 

contaminated (Länsstyrelsen, 2018). 

This means that there is a risk of the soil being contaminated in the area 

in which the railway will be constructed. Conducting a survey for 

contaminated soil before the construction phase begins will potentially 

lead to reduced costs and avoidance of legal lashback. 

Some mountain tops will be cut off to enable the establishment of railway 

tracks (figure 4.7, figure 4.8, Trafikverket, 2009) 

The heavy machinery which is used during the construction phase always 

has a risk of leaking fuel (Arquiaga et al., 2012) and will also lead to soil 

consolidation, leading to a change in the soil volume and the amount of 

water in the soil. 

A disturbance in the soil structure will occur due to the construction of 

railway tracks (Arquiaga et al., 2012). A lot of topsoil, which contains 

nutrients and moisture, will be removed and therefore directly impact the 
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potential growth of plants and vegetation. Also, due to the removal of 

topsoil, soil erosion will increase from wind and water (OMAFRA, 2018). 

Periods of extreme rainfall could possibly lead to an increase in the runoff 

of contaminated stormwater into the soil, which will eventually find its 

way to the surface water and groundwater (Beven, 2012).  

Uncontaminated soil, which would be left over from construction, could 

be used to build noise walls along the track (Stockholm Stad, 2016) and 

rocks could also be reused as construction material (Arquiaga et al., 

2012). Waste from the construction of the railway might contaminate the 

soil, especially if it is stored at the site for a long period of time in the 

form of soil piles and deposits. 

Operational Phase 

When the railway is fully functional, there is a risk of it releasing heavy 

metals and particles (PM 2.5 and PM 10). The emissions originate from 

the rails, brakes and wheels. Braking and accelerating will increase these 

emissions. This will in turn contaminate the soil to some extent, and 

eventually find its way to the surface water and groundwater in the 

nearby area (Burkhardt, Rossi and Boller, 2008). Over time, the amount of 

heavy metal in the soil could drastically increase and affect the vegetation 

in the area (Wiłkomirski et al., 2010). Also, the rails will slowly corrode 

which will release heavy metals over a long period of time into the soil. 

Herbicides have been used in the past to reduce and prevent the growth 

of weeds along the railway tracks, which contaminate the soil underneath 

and around the area. 

Mitigation 

The impacts on the geological environment can be mitigated by utilizing 

specific construction materials, such as macadam underneath the railway 

tracks to improve the water filtration process. If the stormwater is 

contaminated, it will be filtered through the macadam and it will take a 

longer time for the heavy metals to build up in the soil. Precautions 

should be taken when using the heavy machinery to minimize the risk of 

fuel leakage and excessive soil consolidation. Also, the use of herbicides 

should be avoided because of the risk of severe soil contamination. 

Green Alternative 
Construction Phase 

The green alternative will lead to reduced soil erosion since the two large 

landscape bridges will expose less soil and therefore leave more topsoil 

intact. The runoff system of the bridge may still contribute to soil 

contamination, either concentrated in one location or spread out over an 

area, depending on bridge design. 

Operational Phase 

In the Green Alternative, more drilling will be utilized instead of 

explosives. With the expansion of the current bridge and the addition of 

another one, the amount of heavy transport vehicles will increase. 

Therefore, there is a higher risk of fuel leakage and more soil 

consolidation during construction. By utilizing effective drainage systems, 

the heavy metal release from the rails, wheels and brakes into the soil can 

be reduced drastically. 

Mitigation 

The landscape bridges will reduce the amount of soil erosion in the area. 

If the drainage system of the bridges is designed in a proper way, the 

amount of soil contamination can be reduced. This can be achieved by 

draining the water from the bridges into nearby man-made wetlands. 

Preferably, these wetlands would be located in close proximity to the 

railway tracks to mitigate the emissions from the railway, wheels and 

brakes of trains by absorbing heavy metals. 
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Summary 
Section 3 is a typical joint valley landscape for Södermanland, rich with 

clay and bedrock and has a varied topography. The soil layer is generally 

between 0 to 20 meters in depth. This area is of great importance to 

agriculture due to its fertile soil. 

Key Impacts 

The Zero Alternative has a neutral impact on the geology in the area. The 

condition of the soil and bedrock in the area will be mostly unaffected. In 

the long term, there is a risk of soil contamination due to an increase in 

traffic emissions. In addition, there could be an increase in the likelihood 

of traffic accidents which could lead to fuel leakage and the release of 

hazardous chemicals. 

The Project Alternative has a major negative impact on the geology in 

general. There is a risk of soil contamination during both the construction 

and the operational phases. Over a longer period, soil contamination will 

be significant due to the release of heavy metals from the railway. In 

addition, because a lot of topsoil will be removed during construction and 

much of the soil will lay bare during the operational phase, soil erosion in 

the area will be drastically higher than before. Soil consolidation will occur 

during construction due to heavy machinery. The bedrock will also be 

negatively affected due to the removal of mountain tops. 

The Green Alternative will have a minor negative impact. Due to the 

expansion and addition of the landscape bridges, the impact on the soil 

will be reduced to some extent. There will be less soil exposed to the air 

and rainfall, which will lead to less soil erosion, and less topsoil will be 

removed. Soil contamination will be reduced through the use of wetlands. 

The construction of the landscape bridges will lead to an increase in heavy 

transport vehicles and therefore an increase in soil consolidation. 
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4.4.1.3 Hydrology 

Baseline 
Surface Water  

Section 3 is characterized by small streams which flow in various 

directions. These feed into a number of lakes and a protected water area 

that are situated outside the scope of the railway corridor for this project. 

The above-mentioned lakes are Fårsjön and Svarvaren. A total of 5 

streams that pass through this section of the corridor have been 

observed. Lake Fårsjön has an area of about 0.053km2 and is drained by 

the river Lästringeån and is part of the greater catchment area (VISS, 

2018). No information could be obtained on the water quality standards 

of the lake. Lake Svarvaren is 0.71km2 and also forms part of the Svärtaån 

catchment area. 

Groundwater  

The area has a groundwater reservoir, namely Lötstugan, that is located 

outside the planned corridor towards Lästringe. It has an area of 0.51km2 

and a has flow of about 80-400 m3/day in the best parts of the reservoir.  

The overall ecological status of Lötstugan is good, with a good chemical 

groundwater status and a good quantitative status, however the reservoir 

does have high levels of sulphate and chloride as persisting environmental 

problems. 

Zero-Alternative 
Surface Water 

With the Zero Alternative, there would be no immediate change in the 

hydrology of this section of the corridor. Any changes that would occur 

would be a result of climate change, such as a drought or flood. There is a 

possible risk for contamination of streams and lakes that feed through 

nutrient transport from agriculture.  In this alternative, we can expect an 

increase in traffic on the E4 due to the projected population increase in 

Nyköping. This increase in traffic will also increase the risk of accidents 

which in turn could lead to heavy metal contaminants being transported 

by runoff and into lakes and streams in and outside the corridor.  

Groundwater 

The groundwater in this alternative, similar to the surface water, will have 

no immediate changes. Changes could arise from future groundwater 

exploitation from local residents drilling wells for drinking and/or 

agriculture purposes. Drilling could also cause surface water pollution by 

agricultural nutrients which may infiltrate into the groundwater and 

potentially lead to pollution of the Lötstugan groundwater reservoir. 

Project Alternative  
Construction Phase 

During construction, there will be significant exposure of the top soil 

when laying the foundation for the tracks, resulting in a muddy runoff 

that will run into streams during periods of rainfall. The muddying effect 

on surface water will last throughout the whole construction phase and 

may affect stream ecosystems, albeit temporarily (GPS Technologies Pvt 

Limited, 2010). The construction phase of this project will require water 

intake from nearby sources of water, such as streams or lakes in the 

section where the corridor passes through. This will affect the quantity of 

water in these sources. There is also a possibility that waste water from 

construction could leak into the surface or groundwater sources. In 

addition, there is a risk of heavy metal leakage during construction which 

could lead to polluted surface water, as well as the groundwater 

reservoir. 

Operational Phase  

The most significant foreseeable impact during the operational phase is 

stormwater runoff from the bridges and rail tracks that will carry heavy 

metals. These heavy metals will be a result of braking and acceleration, 



 156 

which corrodes the rail tracks. These corroded metals will be transported 

by runoff during rainfall events and further transported into nearby lakes, 

as well into the soil, thereby affecting groundwater. Another form of 

corrosion that impacts hydrology in the corridor is the rusting of the rail 

tracks which produces chemically stable heavy metals, such as iron oxide, 

which can be transported by runoff into surface waters and groundwater. 

These heavy metals are toxic to humans and water ecosystems. This 

process happens gradually over time and thus may not occur within the 

first few years of the operational phase. 

Green Alternative  
Construction Phase 

In the Green Alternative, the construction impacts on the hydrology will 

be intensified due to the construction of multiple bridges. Disturbance 

and exposure of the top soil will increase the muddying effect on the 

streams mentioned in the construction phase of the Project Alternative. 

The Green Alternative will require more water intake than the Project 

Alternative and will have a greater risk of waste water leakage into 

surface water and groundwater sources. 

Operational phase 

Due to the increased number of bridges in this alternative, heavy-metal-

contaminated stormwater runoff from the bridges will also increase. In 

essence, the operational phase of this alternative will have the same 

impacts as the operational phase of the Project Alternative. However, the 

Green Alternative includes two newly constructed wetlands that will clean 

stormwater runoff, as well as hold any heavy metals and herbicide-

contaminated water used to remove weeds from the tracks. 

Mitigation 

Mitigating measures will be needed to reduce or avoid, if at all possible, 

some of the impacts resulting from the Project and Green alternatives. 

Bridge designs will need to have stormwater-runoff channeling systems 

that will direct the potentially polluted runoff water to where it can 

collect and then be treated. Wastewater from construction will also need 

to be treated before being released back into the streams and river 

systems. The materials used to make the railway tracks will also need to 

be corrosion resistant as much as possible as these will be the biggest 

source of heavy metals that are transported by runoff from the railway 

tracks. 

Summary  
The hydrology of Section 3 is characterised by streams that flow into two 

lakes outside the corridor, Fårsjön and Svarvaren. 

Key Impacts 

The Zero Alternative has a neutral impact on the hydrology, the only 

changes that may occur will be a result of climate change and human use. 

The Project Alternative has a major negative impact on the hydrology of 

this section, mainly due to construction from waste water and a muddying 

effect on streams. Also, the operational phase will result in runoff with 

heavy metals due to the corrosion of tracks. 

The Green Alternative will have a minor negative impact on the 

hydrology. The most significant impacts will be heavy metals from 

corroded railway tracks. However, a wetland will be constructed to offset 

this and thus will not be a major impact.  
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Figure 4.9 Shows a map of streams in Section 3
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4.4.2 Health 

4.4.2.1 Noise 

Baseline 
The area from Sillekrog to Tystberga is already affected by noise from the 

E4, northwest of the corridor, as well as the existing railway to the 

southeast, which passes through Tystberga. Today, 38 passenger trains 

and 2 freight trains run daily on the existing railway (see table 4.1) (Oral 

Information, Lindkvist, 2018). Additionally, the E4 is already heavily 

trafficked. The corridor and the surrounding areas are therefore already 

likely affected by noise from these existing sources. The Swedish 

Transport Administration is responsible for making sure target guidelines 

are not exceeded along the existing railway (Banverket, 2009). 

Table 4.1 Number of trains on the existing railway today, in the zero alternative and 2040 if 

Ostlänken is built. (Oral Information, Lindkvist, 2018) 

  Today Zero alternative 2040 

Train (X40) 38 56 0 

Freight train 2 6 10 

 

Zero Alternative 
The noise impact from the existing railway is likely to increase with the 

Zero Alternative, though a major increase in rail traffic is not possible 

since it is approaching maximum capacity (Banverket, 2009). The number 

of trains is expected to increase by 18 passenger trains and 4 freight 

trains/day for the Zero Alternative (Lindkvist, 2018).  An increase in traffic 

on the rail will not affect the maximum noise, but the equivalent, which is 

the average noise during a set time period. As previously mentioned, a 

population increase in Nyköping will likely lead to more traffic on the E4 

and therefore higher noise levels. However, there are uncertainties in 

these predictions; a possible move towards quieter electric vehicles and 

other new technologies could reduce the noise level of the E4 in the 

future. According to Ulf Broberg working at the Swedish Transport 

Administration board the traffic on the E4 is not expected in change much 

by 2040 (Broberg, Oral information, 2018). 

Project Alternative 
Construction Phase 

People living in the vicinity of the corridor will be exposed to noise during 

the construction phase. As previously described, human health is affected 

by noise levels from 40 dBA (Jhanwar, 2016). Activities during the 

construction phase that are expected to generate the most noise are 

excavation, earthwork, drilling, piling and constructing supporting 

structures (Oral Information, Lindkvist, 2018). Other activities that may 

generate noise include land clearing and transportation of material to and 

from the construction area. Expected noise levels from the construction 

phase has not yet been established. However, noise from construction 

should aim to follow the guidelines set by the Swedish Environmental 

Protection Agency (NFS 2014:15), when technically and economically 

feasible. 

Operation Phase 

During the operation phase, Ostlänken will become an additional source 

of noise in the area. Figure 4.10 shows noise risks corridors from the E4, 

existing railway and the proposed Ostlänken.  Noise levels from the E4 are 

assumed to be the same as they are today. Noise from the existing rail 

and Ostlänken are displayed as maximum noise levels of 70 dBA. For the 

existing railway, noise corridors for both the current situation and the 

project alternative are shown. Even though the maximum noise level 
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along the existing rail does not decline with the project alternative, the 

number of passing trains will, which will reduce the equivalent noise and 

noise disturbances along this track. Once Ostlänken is functional, the 

traffic on the existing railway is expected to decrease by 75% (table 4.1). 

Figure 4.10 also shows that noise corridors of the E4 and Ostlänken will 

cross in places. As mentioned in previous chapters, the perceived 

disturbance will increase with up to 3 dBA when there are more than one 

noise source present. As mentioned in the common method, the noise 

distances are calculated for tracks on flat, solid ground, which is not the 

case throughout the corridor. Therefore, the risk corridors are only to be 

considered as approximate distances for how far noise will spread from 

the track. 

A rough estimate of the numbers of affected buildings from noise 

disturbances in Section 3 are shown in table 4.2. These are an 

approximate representation of the number of households that are at risk 

of negative health effects from long-term exposure and sleep disturbance 

from noise exposure. 

Mitigation 

The noise impact will largely depend on what mitigation measures are 

used. According to the Swedish Environmental Protection Agency (NFS 

2014:15), mitigation measures should be taken when there is a risk of 

overstepping guidelines. The construction should be planned so that it 

affects people as little as possible. This includes minimizing disturbance by 

avoiding evening and weekend construction work as much as possible. 

The Swedish Transport Administration has stated that they will be 

installing noise reduction measures where possible, before construction 

begins (2017 c). This would limit the impact of noise during the 

construction phase. Another suggestion for mitigation would be to apply 

building methods that generate less noise, where possible.  

According to the Swedish Transport Administration, affected houses will 

be identified and appropriate noise protection will be used to achieve the 

target guidelines. These could be new windows, noise protection on 

houses and sound barriers close to the affected buildings, as well as noise 

protection along the railway. Noise reduction at the source (rail) is 

preferable as it is considered to be the most effective (SKL, 2017). 

Another mitigation measure to consider is train type. The current X2-type 

trains produce a high maximum noise level above 200 km/h, but there are 

quieter high speed train models available today which could be preferable 

(ibid.). 
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Figure 4.10 Noise risk corridors for the E4, existing railway from both today and the project alternative and for Ostlänken
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Table 4.2 Approximate number of buildings with a risk to be affected by noise at different 
dBA levels from Ostlänken in section 3. 

Noise level Number of Buildings 

45 max dBA indoor 80 

70 max dBA outdoor 140 

55 eqv. dBA outdoor 80 

60 eqv. dBA outdoor 20 

 

Green Alternative 
Construction phase 

The construction phase in the Green Alternative is likely to generate more 

noise when compared to the Project Alternative since more drilling, piling 

and transportation of material are necessary during bridge construction. 

Additionally, the process may take longer since bridge construction 

requires more time than constructing railways on banks. 

Operation phase 

The green alternative includes more bridges. Vibrations in bridges occur 

as the train passes over it and these are transmitted from rail to bridge, 

causing the bridge to radiate noise (Bewes et al., 2006). Therefore, 

bridges become an additional source of noise. It has been estimated that 

bridges can generate noise levels up to 10 dBA greater than tracks at 

groundlevel (ibid).  Without noise protection, the noise can travel further 

as there is less resistance and ground adsorption of noise when the track 

runs on bridges (Oral Information, Högner, 2018). However, the Green 

Alternative includes designing bridges with noise protection using the 

best available technique (BAT). Noise barriers should be placed as close to 

the track as possible to be the most effective (Oral Information, Högner, 

2018., SKL,2017). Noise barriers are planned along the elevated rails and 

designed to cover as much of the noise source as possible to minimize 

noise. With the use of noise-damping mitigation measures and noise 

barriers, noise levels are assessed to be reduced. Through a reduction of 

passenger traffic on the existing railway, noise levels will also be reduced 

along this track, similar to the project alternative. Therefore, the overall 

impact of noise is assessed to be low. 

Mitigation 

Mitigation measures for the construction phase are the same as for the 

project alternative. As mentioned, the best available technologies should 

be chosen to mitigate noise impacts and these should be included in the 

design at the early planning stage. Furthermore, it is recommended to 

monitor noise levels during both the construction and operation phase as 

this is a way to identify unanticipated noise impacts. 
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Summary 
Noise pollution is a widespread health and environmental problem in 

today’s society. The corridor in Section 3 will run between two existing 

noise sources, the E4 and Södra Stambanan. Ostlänken will become an 

additional source of noise for the area. 

Key Impacts 

The Zero Alternative will have a minor negative impact on noise. In the 

long term, noise impacts depend on future traffic levels on the E4 which 

are likely to increase without Ostlänken. An increase in traffic on the 

existing rail may also lead to increased noise impacts. 

The Project Alternative has a minor negative impact on noise. 

Construction activities such as earthwork, drilling, piling and constructing 

supporting structures will create noise impacts with a large magnitude 

and short duration. The Project Alternative will lead to a decrease in 

traffic by 75% on the existing rail, thereby improving the noise levels 

along the rail and within Tystberga. However, Ostlänken will become a 

new additional noise source for the area. 

The Green Alternative will have a minor negative impact on noise when 

the construction and operation phase are considered together. The 

construction phase will be longer and generate more noise than in the 

Project Alternative. It is therefore considered a major negative impact. 

However, during operation, noise mitigation measures will reduce the 

impacts of noise in lowland areas where people live and work, lessening 

the overall impact. The existing railway will also benefit from less rail 

traffic. 

 

4.4.2.2 Vibration 

Baseline 
The corridor stretches over a landscape overlying bedrock and clay. Only 

areas with clay and other fine-grained soils are of major concern for 

disturbances caused by vibrations (Banverket, 2009). The largest 

consistent area of glacial and postglacial clay is found in lowland areas, 

where field and agricultural land dominate. There are two consistent 

areas with clay in this section; the first stretches from Skogsbro to 

Lagatorp and the second from Lilla Långbro to Tystberga. The corridor 

area is rural, with a small number of farms and houses. The existing 

railway runs through Tystberga, close to the corridor. However, no houses 

along the existing railway are exposed to vibrations above the highest 

acceptable value today (Banverket, 2009). 

Zero Alternative 
Without constructing the proposed Ostlänken, the impact of vibrations is 

estimated to be similar to current levels along the corridor. The traffic on 

the existing railway is predicted to increase in capacity with 18 passenger 

trains and 4 freight trains per day which could increase vibrations in 

buildings close to that railway, such as Tystberga. However, there would 

be no increase in vibrations in the vicinity of the corridor. 

Project Alternative 
Construction Phase 

Vibrations may be generated from different activities during the 

construction phase. These include land clearing, earthwork, 

transportations and piling works. Drilling in bedrock can cause vibrations 

and ground-travelling noise. 
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Operation Phase 

During operation, the running of trains may cause vibrations. Vibrations 

are of major concern for the people living nearby the corridor. Repair and 

maintenance of the tracks might also cause vibrations in the future. As 

mentioned, vibrations are a concern on fine-grained soils. Vibrations are 

noticeable within 280 meters of the rail track (Banverket, 2009). There are 

33 buildings within this risk zone in Section 3 (see Appendix 2). Outside 

this zone, the impacts of vibrations are estimated to be insignificant. 

However, ground reinforcement is planned to be used in clay areas along 

Ostlänken which will remove the risk of noticeable vibrations for the 

buildings within this risk zone (Banverket, 2009).  Therefore, the impact of 

vibrations during the operation phase is considered to be insignificant. 

Mitigation 

To limit the impact of vibrations during the construction phase, work 

should be limited to non-disturbing hours. Construction methods 

generating fewer vibrations should be applied when possible. Like noise, 

monitoring of vibrations during both construction and operation is 

recommended.  

Green Alternative 
Construction phase 

The construction phase of the Green Alternative is likely to cause more 

vibration when compared to the Project Alternative as constructing 

bridges requires more piling work and more transportation of material 

and will occur over a longer period of time.  

Operation phase 

In the Green Alternative, two landscape bridges will cover lowland areas 

along the corridor. These are the areas where the soil consists of clay, 

which is sensitive to vibrations. Therefore, vibrations from passing trains 

will probably be minimised as there is less contact with the ground. 

Additionally, the bridges will be designed with BAT to minimize vibrations 

and ground reinforcement is planned be used where necessary, same as 

in the project alternative. 

Mitigation 

As in the Project Alternative, regular monitoring is recommended as a 

mitigation for vibrations in order to be able to identify risks of surpassing 

the recommended guidelines and causing disturbance to people living in 

the vicinity of the railway.  

Summary 
HSR can cause vibrations, which problematic in areas with fine-grained 

soil, such as clay. There are two consistent areas of clay in Section 3 

where there is a risk for vibrations. 

Key Impacts 

The Zero Alternative has a neutral impact on vibration. In the corridor, 

they will be the same as today. However, a small increase in rail traffic on 

the existing railway could increase vibrations in buildings nearby, such as 

in Tystberga. 

The Project Alternative has a minor negative impact on vibration. The 

impacts of construction activities are assessed as minor negative, as it is a 

temporary activity. Because ground reinforcement is going to be used 

along the track, the impacts during operation are low.  

The Green Alternative will have a minor negative impact on vibration. 

The impacts of construction are considered to be slightly higher compared 

than the Project Alternative, whereas the impacts from operation are 

assessed as low when best available technologies are used. The overall 

impact is therefore assessed to be similar. 
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4.4.3 Outdoor Recreation 
4.4.3.1 Baseline 
The corridor from Sillekrog to Tystberga does not cover any areas of 

national interest for outdoor recreation as defined by chapter 3, section 6 

in the Swedish Environmental Code. However, as described in Section 

4.4.4, the corridor and its surroundings have high cultural, environmental, 

and historical values which may attract visitors to the area. Additionally, 

there are some recreational areas close to Tystberga and Gärdesta. 

Southeast of Sillekrog is an area classified as a valuable outdoor 

recreational area (Figure 4.11) (Banverket, 2009). Additionally, there are a 

number of smaller walking paths close to the corridor that are important 

to Nyköping municipality. Sörmlandsleden, a long-distance walking path 

with great regional interest, goes through Tystberga. It also passes 

through the Sillekrog rest stop, just northwest of the corridor. It does, 

however, not cross the corridor in Section 3. The area is already affected 

by noise and barrier effects from the E4 and the existing railway. It is 

therefore considered a disturbed area.  

 

Figure 4.11 Map of recreational areas close to the assessed corridor (red corridor) (Banverket, 2009).
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4.4.3.2 Zero Alternative  
In the Zero Alternative, the disturbances from the existing railway are not 

expected to change and will therefore not affect the noise level and the 

recreation in the area by any large magnitude (table X). As previously 

mentioned, it is likely that the traffic on the E4 will increase in the future 

with the potential of increased noise which could make the area less 

attractive. However, in this alternative, the recreational value of the area 

will not change. Additionally, the predicted population increase in 

Nyköping and its surroundings will increase the demand for recreational 

area nearby which could give the area a higher recreational value.  

4.4.3.3 Project Alternative 
Construction Phase 

Constructing the railway will cause disturbances such as noise, vibration 

and light. During the construction phase, physical barriers may limit 

access to recreational and cultural areas, and decrease the overall 

attractiveness of the area.  

Noise and vibration 

Noise and vibration from the construction will cause disturbances on 

recreation. However, these disturbances will be temporary. 

Operation Phase  

The railway will require land previously used for recreation. Additionally, 

the railway will create a physical barrier in the landscape, making it less 

accessible to people. To avoid this, a larger landscape bridge is planned in 

Gärdesta. The area will become less attractive as a result of noise and 

visual impacts in the landscape (see Section 4.5). This will likely have a 

negative impact on recreation and activities such as walking, mushroom 

and berry picking, bird watching as well as visiting historical sites. 

Recreational areas are important for health and wellbeing (Boverket, 

2017). They encourage physical activity and enhance our recovery. In the 

long term, a decrease in the number of recreation areas, as well as their 

attractiveness and accessibility, could have negative impacts on health 

and wellbeing.  

Noise 

Noise is the second most important factor for how a recreational area is 

perceived (Boverket, 2017). The target guideline for the highest 

equivalent noise level in a recreational area is set to 40 dBA (Banverket, 

2009). This noise level can be measured about 1 km from the railway, and 

even further in open landscapes. Due to the nature of noise and its 

interaction with the physical environment, such as topography, there are 

large variations in how far it can travel. Therefore, it has not been possible 

to estimate any precise distance for the 40 dBA level. 

The recreation area in Gärdesta and the area identified as valuable for 

recreational areas southeast of Sillekrog are situated partly in the corridor 

(Banverket, 2009). It is therefore likely that these areas will be affected by 

higher noise levels from the rail. On the other hand, the recreation areas 

close to Tystberga will likely see a decrease in noise and disturbance as 

the traffic on the existing railway decreases in the Project Alternative. This 

could increase their value as local recreational areas. Additionally, 

Sörmlandsleden, which passes through Tystberga, will likely benefit from 

a decrease in traffic on the existing railway. 

Mitigation 

The use of noise protection would limit disturbance and increase the 

attractiveness of the area. Additionally, the area could be made more 

attractive by making it more accessible, for example by installing toilet 

facilities and by providing information about cultural and historical 

findings to visit. Nyköping municipality could identify new areas with high 

recreational value and protect these from future development. 
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4.4.3.4 Green Alternative 
Construction phase 

Constructing two large landscape bridges will have a larger impact on 

recreation as the construction phase will be longer, with more disturbing 

work activities like as piling and drilling.  

Noise and vibration 

Noise and vibration disturbances on recreation will have a larger impact in 

the Green Alternative as the construction phase includes more piling and 

drilling. However, the disturbance will be temporary. 

Operation phase 

With two landscape bridges, the overall accessibility of the area with its 

high cultural values and several walking paths will be improved. 

Accessibility to the local recreational area in Gärdesta will be increased 

with a longer landscape bridge. The visual impact of the bridges, 

described further in Section 4.5, might decrease the attractiveness of the 

area. Additionally, barrier effects will remain in the forest where people 

previously have been able to enjoy different activities such as mushroom 

picking.  

Noise 

Noise protection built directly onto the bridges will decrease noise 

disturbances.  

Mitigation 

Mitigation measures for the green alternative are the same as the Project 

Alternative. 

4.4.3.5 Summary 
In Section 3, there are areas of high cultural value which could attract 

visitors. Three local recreational areas have been identified that are 

valuable for outdoor recreation, as well as several smaller walking paths. 

Additionally, Sörmlandsleden passes through Tystberga and Sillekrog. 

Key Impacts 

The Zero Alternative has a minor positive impact on recreation. In this 

alternative, the recreational areas will remain unchanged, and when 

combined with the expected expansion of Nyköping, its recreational value 

will increase.  

The Project Alternative has a medium negative impact on recreation. 

Two local recreational areas will be specifically negatively affected by 

noise from the HSR as they are positioned close to the planned railway. 

Noise will also lessen the attractiveness of an area approximately 1 km 

from the track in both directions, as even low noise levels affects 

recreation. Additionally, it will cause a barrier effect, lowering 

accessibility. On the other hand, recreation areas near Tystberga will likely 

benefit from a decrease in traffic along the existing railway. 

The Green Alternative will have a minor negative impact on recreation. 

Accessibility will be improved with two large landscape bridges and the 

noise will be reduced, resulting in an overall improvement in the 

attractiveness of the area. However, barrier effects remain in forested 

areas and the bridges will cause visual disturbance in the area. 
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4.4.4 Cultural Environment 

4.4.4.1 Baseline  
The route from Sillekrog to Tystberga is characterized with many different 

archaeological findings (Figure 4.12). The Swedish National Heritage 

Board (Riksantikvarieämbetet) has stated that there is ongoing historical 

cultural conservation in Tystberga. Further north in Sillekrog, there is an 

old country road that has been in use since the 1700’s, as well as an 

ancient place of execution with important artefacts—both of high cultural 

value (Banverket, 2008). 

In the agricultural area of Gärdsta, one can find a wide range of 

historically significant buildings: a cohesive, centrally located and well-

preserved manor (“herrgårdsmiljö”), Lästringe church, a “torp” (small 

swedish summerhouse) and various farmhouses. In addition, this area is 

an unusually rich Iron Age landscape, with several architectural artifacts 

that are typical of the period. 

Lästringe and Bälinge forest is an intact forest area with settlements that 

date back to the Nordic Stone Age. It is considered historically valuable as 

a typical landscape of the period for the area Sörmland (Banverket, 2008). 

Tystbergadalen and northern Tystberga are two important archeological 

areas within Section 3. They remain actively agricultural, with small farms 

as well as many archeological sites. The Tystberga Valley has Neolithic era 

sites from 3000-2000 B.C. North Tystberga has a rich archeological 

heritage from the Nordic Stone Age up to the Middle Ages. Tystberga 

Church is an authentic and well-preserved church. The surrounding 

agricultural areas have retained their original character, and have rural 

homes and outbuildings with high economic value (Banverket, 2008). 

 

4.4.4.2 Zero Alternative 
The Zero Alternative will have little to no impact on the cultural 

environment and the areas will continue to be preserved. Culturally 

valuable areas can become more attractive to tourism in the future if 

Nyköping expands as predicted. 

4.4.4.3 Project Alternative 
Construction Phase 

The main consequence of building the new railway is the physical 

intrusion in the landscape. Ancient archeological ruins are located within 

the corridor for the new railway and construction may obstruct access to 

these areas. In addition, access to these cultural areas might be 

impossible due to high noise levels and sensitive sites could be damaged 

by vibration from construction. In the worst case, valuable archeological 

findings could be damaged or destroyed during construction.  

Operational phase 

When the Ostlänken is complete, there is a risk that a resulting barrier 

effect will hinder accessibility to important archeological sites in the area. 

On the other hand, the new railway could cause unregulated access to 

different archeological sites, making them vulnerable to damage. In 

addition, these valuable cultural sites may lose their pastoral character. 

Mitigation 

Careful inspections of the area should be made in order to minimize 

damage to as of yet undiscovered archeological sites. If work is begun 

without first conducting surveys, new relics may be uncovered during the 

construction process. This could lead to unforeseeable costs and time 

delays and therefore should be avoided. During construction, it is 

important to work with caution when moving artefacts. 
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Figure 4.12 Shows different areas of high historical value, the brown dots shows ancient monuments.
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4.4.4.4 Green Alternative 
Construction Phase 

Since the Green Alternative includes two long landscape bridges, this 

alternative may require larger construction sites than the Project 

Alternative. Surrounding land may be needed to store materials, waste 

and machines, and this may obstruct access to culture sites.   

Operation Phase 

Landscape bridges will greatly reduce negative impacts on the cultural 

environment by allowing easier access to visit historically valuable sites 

and countryside. The bridges will reduce the need for relocation or 

destruction of archeological findings during the construction. The overall 

impression of the cultural areas, as well as access to them, will increase 

with the bridges.   

Mitigation  

Building the two bridges will be a longer construction process and it will 

require more area. During construction, traffic should be redirected in 

order to minimize impacts on areas of cultural value. Areas for machine, 

waster and material storage outside the corridor should also be 

investigated. The bridge should be designed so that it fits into the 

landscape in order to minimize visual impact and increase attractiveness 

of the surrounding cultural landscape. In addition, see the mitigation 

measures above from the Project Alternative with regards to the care 

required when beginning construction in archaeologically sensitive areas. 

4.4.4.5 Summary 
In Section 3, there are areas of extremely high cultural and historical 

value, though fortunately the proposed corridor does not include cultural 

areas of national interest. However, it is essential to preserve 

archaeological artefacts for future generations, as well as the attractive 

pastoral nature of the area.  

Key impacts  

The Zero Alternative has a minor positive impact. Nationally, agricultural 

landscapes such as this are rapidly disappearing due to urbanization. This 

is a known problem which has been receiving significant attention at the 

government level. In the future, it is possible that these historically 

valuable agricultural areas will have greater protection through 

legislation.  

The Project Alternative has a medium negative impact. The railway will 

fragment the landscape and artefacts will have to be moved during 

construction. There is a risk that artefacts may be destroyed if the area is 

not sufficiently investigated.  

The Green Alternative has a minor negative impact. The addition of more 

bridges will improve access to areas of high cultural value, when 

compared to the Project Alternative. There is a risk of destroying artefacts 

so caution must be taken during the construction phase., 
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4.4.5 Visual Landscape 
In this analysis, we estimate how local residents will visually experience 

the different alternatives. We have considered the perspectives of current 

residents who live near or in the area, as well as those that may consider 

moving there in the future. Most residents only experience a small part of 

the railway near their home or work, but this part is much more 

important than the rest of the railway. For these residents, a new railway 

can lead to major changes in the form of barriers, noise and visual 

intrusion (Birgersson, 2006). Due to higher populations, visual 

connectivity is more important in urban areas than rural ones, but in 

areas with open fields and low urbanization, the visual impact can be 

greater.  

4.4.5.1 Baseline 
The landscape in Section 3 can be described as flat open agricultural fields 

mixed with forest. Tystbergadalen is a low-lying landscape of wide valleys 

edged by forested hills, formed when this area was once an ancient 

archipelago. The area has significant ecological value as a mosaic 

landscape (Askling et al. 2015). The northern part of Tystberga has 

dramatic topography. The landscape contains plentiful archaeological 

sites. Villages here are nestled between sharp hills and surrounded by 

agriculture fields and forests. Today, the neighboring E4 disturbs the 

pastoral nature of the area and causes a barrier effect (Banverket, 2009). 

4.4.5.2 Zero Alternative 
The Zero Alternative may have a positive impact on the visual connectivity 

of the existing landscape. Urbanization is unlikely in the near future (for 

more information about the decreasing population, see Section 1.1 

Background). As the area is sparsely populated today, with an open 

landscape and limited settlement, the area will retain its visual appeal and 

connectivity.  

4.4.5.3 Project Alternative 
Construction Phase 

The construction can cause barrier effects and have a large impact on 

visual connectivity. During construction, a larger area will be needed for 

new roads and machines. As the area today is moderately unaffected, this 

will have a major impact. 

Operational Phase 

The landscape’s visual impression is dependent on its openness and 

topography, as well as our human influence. Big infrastructure changes 

can cause big visual impacts and barrier effects in the landscape.   

Mitigation 

There should be an open dialogue with the local residents during the 

planning process in order to gather important information about what 

these residents value in the visual landscape. The process can also identify 

which impacts are perceived as negative. During the planning process, it is 

important to be aware of the history, identity of the site and the 

surroundings so that these characteristics can be reinforced during the 

change (Boverket, 2002).  

4.4.5.4 Green Alternative  
Construction Phase 

Larger and wider bridges can have larger construction impacts for visual 

connectivity. If construction causes a severe visual disturbance, the 

surrounding area can lose its attractiveness for residents and the 

municipality as a whole. It can also cause barrier effects. 

Operational Phase 

Longer and more extensive bridges can have a negative impact on the 

visual connectivity in the landscape. However, with proper architectural 
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design, it can have a positive impact. The design of a bridge is more 

flexible than a conventional railway.  

Mitigation 

The architectural design of the bridge is central to minimizing visual 

intrusion. Trees should be planted along the railway in order to make the 

it blend into the environment. It should also be symmetrical in order not 

to create an impression of dissymmetry in the landscape. Although the 

ground surface may change, the height of the pillars can be adjusted so 

that the position of the track remains horizontal. The railway should be 

designed such that the train can enter and pass through the area in a way 

that is visually pleasing (Birgersson, 2014). The open space under a bridge 

can be perceived differently than its true height. Higher bridges with more 

open space underneath can be more attractive and encourage 

movement. 

4.4.5.5 Summary 
The section between Sillekrog and Tystberga is characterized by mosaic 

landscapes, forests and plain flat open fields with appealing topography. 

The area is rural, sparsely populated and currently fragmented by the E4. 

Key impacts  

The Zero Alternative will have a neutral impact. The E4 a current visual 

impact and creates fragmentation in the landscape. Without the new 

railway, the area and landscape will probably remain unchanged.  

The Project Alternative has a medium negative impact. Railway banks 

can cause more visual impact than bridges.   

The Green Alternative has a minor negative impact. Multiple long bridges 

have a major negative impact. However, with good architectural design 

they can be successfully fitted into the landscape, thereby reducing their 

overall negative impact. They can even be seen as a landmark for the 

area.  
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4.4.6 Natural Resources 

4.4.6.1 Forestry 

Baseline 
The area between Sillekrog and Tystberga contains forest which is mostly 

privately owned. Near Tystberga, the forests are owned by Tystberga 

church. Other areas are shared between multiple private parties 

(“gemensamhetsskog”) while other areas are owned by the state 

(Naturvårdsverket 2018). 

Zero Alternative 
There are no significant negative impacts predicted for forestry with the 

Zero Alternative since there are no predictions for changes in forestry in 

the area in the future.   

Project Alternative 
Construction Phase 

Accessibility will be limited for forestry during the construction phase. 

Certain roads will be blocked or temporarily unsuitable for timber trucks 

or heavy machinery used in forestry. 

Operational Phase 

Transport of timber will be affected by Ostlänken. Existing roads that 

cross the proposed corridor will become passageways under Ostlänken 

but certain areas will become more difficult to access, such as Lilla 

Långbro, owned by Tystberga church (Trafikverket 2017). In general, 

fragmentation will increase for forestry in the area as larger productive 

forests will be broken up into smaller ones due to the railway 

(Trafikverket 2018). In the narrow fragment that is formed between the 

railway and the E4 in Silleskog, forests will be difficult to access 

(Trafikverket 2018). 

Mitigation 

Current roadways should be preserved in order to maintain accessibility 

to forestry in fragmented areas. Road widths and bridge heights should be 

adapted to dimensions for machinery used in forestry. New roads may be 

necessary to access smaller forest partitions between the E4 and railway. 

Green Alternative 
Construction Phase 

The Green Alternative is expected to have similar impacts on forestry as 

the construction phase for the Project Alternative. 

Operational Phase 

Similar to the Project Alternative, fragmentation will negatively impact 

forestry for the Green Alternative during the operational phase. The two 

bridges over the valleys will increase accessibility but the forested areas 

themselves will be permanently fragmented by the railway. 

Mitigation 

Mitigations will be similar to the Project Alternative. 

Summary 
Forestry is an import local industry in Section 3, where the majority of 

productive forest is privately owned.  

Key Impacts 

The Zero Alternative is predicted to have a neutral impact on forestry due 

to a continuation of baseline levels.  

The Project Alternative will have a minor negative impact. The 

construction phase will have the most negative impacts, making certain 

forest partitions inaccessible temporarily and making road access difficult. 

During the operational phase, these roads will be operational again but 
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forest partitions will remain permanently fragmented, specifically the 

narrow strip between the E4 and the railway. 

The Green Alternative will also have a minor negative impact, since it’s 

structure will not differ greatly from the Project Alternative within the 

forested areas. 

4.4.6.2 Agriculture 

Baseline 
Large areas with agricultural land can be found in Tystbergadalen, 

Ödesby, Svärta, Hagnesta, Söra, Bönsta and the valley of Nyköpingsån. 

The soils in the area are highly fertile and have been very important in the 

growing of crops for a long time. Agriculture is also very important for the 

biodiversity in the area due to grazing (see section 4.1.1). The Gärdesta 

manor was built in the 1600’s and is currently dominating the large-scale 

agricultural landscape. The manor is located north of the corridor.  The 

current manor house is from the 1790’s and is surrounded by an avenue, 

a yard and other smaller buildings. The manor itself is a very important 

part of the agriculture in the area. 

Zero Alternative 
Without the establishment of a railway, the agriculture here has a chance 

of continuing to be successful in the area. With an increase in population 

in Nyköping, there will be an increase in the traffic on the E4. This will lead 

to an increase in emissions that could affect the agriculture through soil 

contamination due to the release of heavy metals from the road and the 

leakage of fuel from accidents. A reduction of the population in Tystberga 

has a risk of leading to a decrease in agricultural activity due to the loss of 

potential farmers. 

Project Alternative 
Construction Phase 

The construction of the railway will lead to fragmentation of the 

agricultural area, which will eventually make it harder to farm since there 

will be a reduction in connectivity between the areas. The transportation 

of machines and animals will be more difficult as well. The construction 

phase of the project may require a large area to make room for machines, 

vehicles and storage. 

Operational Phase 

Due to the position of the railway, there will be a great deal of agricultural 

land situated between the railway and the E4 that will be a much more 

difficult to utilize (Banverket, 2009). This will lead to less efficient 

agriculture. 

Mitigation 

Herbicides along the tracks should not be used in order to avoid 

complications that could affect the agriculture in the area. 

Green Alternative 
Construction Phase 

The Green Alternative will require a longer construction phase when 

compared to the Project Alternative, and this could temporarily decrease 

the available area for agricultural activities. 

Operational Phase 

By extending the current landscape bridge and adding another, the 

connection between the agricultural areas can be improved in 

comparison to the Project Alternative. There will still be some 

fragmentation, but not as much. 
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Mitigation 

With the use of landscape bridges for the railway, much of the agricultural 

land can still be accessed and utilized. The wetlands will also help to 

reduce soil contamination, which will improve the local agriculture 

overall. 

Summary 
In Section 3, there is a considerable amount of active agricultural land. 

This land has been farmed and used for hundreds of years, and is a very 

important source of income to people in the area. 

Key Impacts 

The Zero Alternative has a neutral impact. The baseline of the agriculture 

in the area will continue. 

The Project Alternative has a major negative impact. During the 

construction phase, a significant amount of agricultural land will be lost. 

There will be a loss of connectivity between the remaining areas due to 

the railway when it is operational. The soil could be contaminated due to 

the release of heavy metals from the operational railway as well. 

The Green Alternative has a medium negative impact. Much like the 

Project Alternative, agricultural land will be lost due to the construction of 

the railway. However, the expansion of the current bridge along with the 

addition of another one will increase the connectivity in the landscape 

when compared to the Project Alternative. This will also increase the 

amount of usable land for agriculture. With the help of wetlands, the soil 

contamination from heavy metals will be mitigated through filtration of 

runoff. 

4.4.6.3 Hunting 

Baseline 
The area that the proposed corridor will pass through is rich in wildlife, 

and wildlife hunting is a thriving industry. Below is a map the prevalence 

of red deer calves in the area, where the proposed high-speed railway will 

be built.  As can be observed on the map, the areas with the highest 

prevalence of red deer calves are located between Nyköping and 

Norrköping, with about 3 to 25 claves per 1000 ha. Within Section 3, there 

is a low prevalence of calves per 1000 ha, with some areas lacking data. 

The area between Sillekrog and Tystberga is part of the greater moose 

hunting area, stretching to Norrköping and beyond. 

 

Figure 4.13 Map of red deer calves in the area of the proposed corridor (sourced from: 
Banverket, 2009) 
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Zero Alternative 
In this alternative we can expect that wildlife numbers and hunting will 

remain the same.  The E4 remains a major barrier for wildlife movement 

in the landscape, with a fence along most of its stretch. There is a 

projected growth in the number of people joining the hunting association 

of Sweden and getting hunting licenses, therefore in the future there may 

be an increase in animals killed during hunting season. We can assume 

that there will be no immediate changes to hunting in this section of the 

Ostlänken in the Zero Alternative. 

Project Alternative 
Construction Phase 

During this phase of the Project Alternative, there will be a lot of noise 

which might unsettle the animals in the area. This phase might also 

require parts of the hunting ground to be temporarily closed, especially 

close to where the construction will be taking place, for the safety of the 

working staff. 

Operational Phase 

The barrier effect will be increased due to changes in the landscape, as 

the railway tracks will be fenced thus affecting the movement of animals 

and the size of the hunting grounds. This alternative will negatively affect 

hunting, as the habitats for moose and red deer will be split between 

either side of the railway and with few passageways allowing animals to 

cross under. 

Green Alternative 

Construction Phase 

The construction phase of the Green Alternative will have the same 

impacts as the Project Alternative on hunting. Parts of the hunting ground 

will have to close during construction and changes to the landscape, e.g. 

fenced railway tracks and bridges, will take land up previously used for 

hunting. 

Operational Phase 

This phase of the Green Alternative will also have a barrier effect on the 

landscape thus affecting animal movement and in turn places where 

hunting occurs. However, in this alternative there will be more bridges 

that will also serve as passageways for animals, thereby decreasing the 

barrier effect. 

Summary 
There will be a considerable impact on hunting as a result of the two 

alternatives when construction occurs. Landscape fragmentation will 

result in a loss of hunting land and a disturbance of animal habitats which 

impacts hunting. 

The Zero Alternative will have a neutral impact on hunting, with the 

current hunting practices continuing as is. 

The Project Alternative will have a major negative impact on hunting, 

especially during construction as this will take land that was previously 

used for hunting in some areas. It might also require hunting to close due 

to construction work and for safety reasons.  The fenced railway track will 

affect animal movement which in turn will have an impact on where and 

when hunting can occur. 

The Green Alternative will have similar impacts as the Project Alternative, 

thus also a major negative impact on hunting. The slight difference is that 

the Green Alternative has more bridges and thus allows for more animal 

passageways. 
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4.5 Summary of Section 3 
Table 4.3 Seven graded scale used for describing impact significance in matrix (Table 3.5). 

Major negative Medium negative Minor negative Neutral Minor positive Medium Positive Major Positive 

 
Table 4.4 Impact assessment matrix for section 2: Långsjön-Sillekrog. Assessment of combined impacts within each impact category. For description of assessment method see section 3.1.2 
Methods. See Table 4.3 for colour explanation. 

Category Zero Alternative Project Alternative Green Alternative 

Visual 
Landscape No new barrier effects and no new 

visual intrusion.  
New railway banks will cause barrier effects, 

visual impacts and fragmentation.  
Longer bridges can cause visual intrusion but 

intelligent bridge design could reduce this. 

Cultural 
Environment Valuable areas and access to them 

will be preserved.  
Barrier effects and decreased access. Still risk 

for for destroying important artefacts.  

Increased access for tourism and fewer barrier 
effects. Large risk of artefact destruction during 

construction. 

Natural 
Environment 

No significant impacts on geology, 
hydrology and biodiversity.  

Soil contamination and erosion. Runoff 
muddying effect on streams and 

contamination. Barrier effects and disturbance 
for biodiversity. 

Less soil erosion, contamination. Forest will be 
fragmented but bridges will reduce barrier 

effect on grazing and connectivity.  
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Outdoor 
Recreation 

Nyköpings population is expanding, 
with higher population recreational 

areas can be more attractive and 
visited.  

Barrier effects and noise will affect recreational 
areas. The overall attractiveness will decrease. 

Less barrier effects with more landscape 
bridges. Less noise disturbance with noise 

protection barriers. Forest areas will still be 
affected. 

Health 

Increased traffic on the existing rail 
and the E4. 

Noise during construction and operation 
though less by existing railway. Mitigation will 

decrease impacts from vibrations. 

Higher impact from construction bridges. BAT 
for noise and vibration will reduce impacts. 
Decreasing traffic on the existing railway. 

Vibrations are mitigated. 

Natural 
Resources 

No impacts  

Forestry fragmentation. Decreased animal 
movement and fragmentation of hunting 

areas. Much agricultural area lost, decreased 
connectivity between areas. 

Forestry fragmentation. Wildlife movement 
decreases in hunting areas but bridges increase 
connectivity. Loss of agricultural areas, better 

connectivity with bridges.  
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The environmental and social impacts of the different indicators 

described in 4. Impacts varies between the Zero Alternative, the 

Project Alternative and the Green Alternative. A summary of these 

impacts are displayed in the matrix abive (Table 4.4). 

The results show that the Green Alternative has fewer impacts than 

the Project Alternative. The biggest impact from both alternatives is 

landscape fragmentation. There is a risk of higher impacts during 

the construction phase for the Green Alternative due to building 

multiple long bridges. Although in the long term, the operational 

phase for the Green Alternative will reduce fragmentation and 

increase connectivity in the landscape.  
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4.6 Discussion 

4.6.1 Impact Duration 
The impact assessment of Section 3 shows that the construction 

phase in both the Project Alternative and the Green Alternative 

generally has more impacts than the operation phase. However, 

these impacts will occur during a significantly shorter time period 

when compared to the operation phase. Therefore, the impacts 

resulting from the operation phase will still be more severe since 

they stretch over a longer period of time. 

4.6.2 Comparing the Alternatives 
The matrix shows that the Zero Alternative leaves the area mostly 

unchanged except for health. Here we see a long-term decline due 

to higher noise levels from an expected increase in traffic on the 

existing railway and E4, which is predicted to occur if no other 

alternative transportation option is available. For the Project 

Alternative, all categories experience quite severe negative impacts 

due to fragmentation. Health remains unchanged from the Zero 

Alternative since the noise impact from pre-existing sources is 

exchanged for noise from new construction. This will be a short-

term impact of high intensity. The Green Alternative has fewer 

negative impacts than the Project Alternative since it’s extended 

bridges will reduce fragmentation. Natural Resources suffers 

however since nearby hunting may be impossible during the 

construction phase and agricultural lands will be lost permanently. 

4.6.3 The Best Alternative 
Among the available alternatives, the Green Alternative will be the 

best in regards to the environment. The bridges will benefit the 

fauna in the area due to the alleviation of fragmentation and barrier 

effects, while more agricultural land can be utilized and is easily 

accessible. In addition, one of the main benefits of the Green 

Alternative is that it mitigates the impact of soil contamination by 

preventing it directly through the use of wetlands.  

However, the Green Alternative does not solve all the issues. The 

forested areas will be affected in the same way as in the Project 

Alternative. Additionally, due to the location of the railway, there 

will be a strip of land between it and the E4 which will be 

inaccessible. Even though this area will be somewhat smaller in the 

Green Alternative, it will still negatively affect local agriculture. The 

construction of longer bridges, as well as an additional bridge, will 

result in a longer and more intense construction phase. This will 

increase the amount of disturbance in the area during this time. 

Also, the cost of the Green Alternative will be higher than the cost 

of the Project Alternative. 

4.6.4 Cost  
It is difficult to asses the cost of the Green Alternative for this 

section, given that we only know the total budget estimation of 250 

billion SEK that applies to the Project Alternative. However, we can 

assume that the Green Alternative will significantly increase the cost 

of the planned budget due to construction of more bridges in this 

section. Several factors influence the cost of high-speed railway 

project construction, these include design speed, type of tracks, 

topography along the alignment, etc. (Ollivier, 2014). A study done 

Ollivier (2014) of high-speed railways in China estimates that 

the average cost of a bridge per km of a double track is between 

RMB 57-73 million. This would translate to about SEK 75-95 million. 

Also, there will be associated costs of constructing and monitoring 

the wetlands. These above mentioned costs in addition to the 
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Green Alternative solutions in the other sections will certainly 

increase the overall cost of the Östlanken project.  

4.6.5 Uncertainty 
It is important to mention uncertainties in our methods of impact 

assessment. When creating the impact matrix, it was sometimes 

difficult to assess the severity of an impact. Our predictions are 

based on qualitative data drawn from our group’s research, and this 

type of data is inherently imprecise. In addition, we are relatively 

unfamiliar with the area in terms of its baseline levels since these 

have not been investigated in depth. We have attempted to 

understand the baseline through maps and other sources but 

beyond these methods, we may be drawing conclusions based on a 

lack of information. This has certainly affected our assessment of 

landscape factors, as well as social factors. Lastly, we did not take 

future technologies into account when assessing the operational 

phase.  

4.6.6 Further Research 
The results of cumulative effects can lead to consequences that are 

difficult to predict. Over time, the magnitude of impacts can change. 

Further research should be made to analyse these cumulative 

effects through field studies. Additionally, more baseline data would 

strengthen our certainty, as well as scientific studies of the area. 

4.6.7 Conclusion 
Section 3 is currently fragmented by the E4 and both the Project 

Alternative and the Green Alternative will increase this problem. 

However, the Project Alternative has a greater negative impact in all 

examined categories than the Green Alternative, which will lessen 

these negative impacts through the use of landscape bridges and 

wetlands for runoff water treatment.  
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5.1 Introduction  

Section 4 extends from Tystberga to Nyköping and Skavsta which is 

located in Nyköping municipality, Södermanlands county. Skavsta 

airport and Nyköping city are the major areas of interest in the 

section. Ostlänken will split into a branch line that goes through 

Nyköping and reconnects with the main line prior to Skavsta airport 

(Figure 5.1). There are two streams of certain interest in the 

corridor, Svärtaån, which is listed as a Natura 2000 area, and 

Nyköpingsån, which is an area of national interest. Within the 

corridor there are also a couple of groundwater reservoirs that are 

of importance, Larslundsmalmen, Rogstafältet and Skavstafältet. 

The land cover contains large cohesive areas of agricultural land and 

mosaic landscape but also some woodland (Banverket, 2009a). Rift 

valleys with intermediate heights are what characterize mosaic 

landscape (Banverket, 2009a). The railway lies within a corridor with 

high natural and cultural environmental values in both landscape 

and residential environment, such as ancient monuments 

(Banverket, 2009a).  

Constructing the new high speed railway (HSR) will, depending on 

the location and design, have a varying impact on the ecology, 

geology, hydrology and sociological aspects (Banverket, 2009a). The 

HSR is planned to mainly run beside existing infrastructure in this 

section which (Figure 5.1), regardless location, will change the visual 

image of the landscapes (Banverket, 2009a). A decreasing 

experience value and deteriorated housing environment will arise 

due to the railway crossing and fragmenting the landscape, but also 

due to the railway being located close to important cultural 

environments (Banverket, 2009a). 

The new HSR will lead to shorter travelling time for travels from or 

to Tystberga, Skavsta and Nyköping (Nyköpings Kommun, 2018a). 

Better communications between cities will in turn contribute to 

better job opportunities for engineers, architects, archeologist and 

many more. It is predicted that around 19.000 job opportunities will 

arise by constructing the new HSR (Nyköping-Östgötalänken AB, 

2015). It will also contribute to urban infill, social inclusion and to 

some extent also increase the living standards through tourism and 

trade (Nyköpings Kommun, 2018b; Banverket, 2009a). 

The proposed corridor for the HSR development is highlighted by 

thin red lines running from North East to South west (Fiugre 5.2). 

The proposed mainline for the railway runs within this corridor as a 

thick red line as does the branch line highlighted as a thick green 

line as it separates just West of the Svärtaån river. 

The project alternative will consider three alternatives, which have 

slight alterations to the rail location or design but again only within 

the corridor. Towards the Northern part of the section the corridor 

runs between the main highway of Sweden (E4) to the North and 

the existing rail road to the South. It encounters a small amount of 

protected designations, aside from some areas of archaeological 

significance and a Natura 2000 area at Svärtaån river. Below are 

maps of both alternative options after construction (Figure 5.2 & 

5.3).   
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Figure 5.1 Baseline overview map over the Ostlänken corridor, landscape, areas of interest and built areas for section 4.
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Figure 5.2  The picture shows the project alternative HSR layout with its planned bridges.
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Figure 5.3 The pricture shows the Green alternative HSR layout and bridges. 
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5.2 Impact assessment 

5.2.1 Visual landscape 

5.2.1.1 Baseline 
As mentioned in the introduction, the stretch is rich in ancient 

monuments from the oldest Stone Age and onwards (Hallesjö, Alton 

& Spijkerman, 2015). Södermanland county is known to have 

ancient monuments, from all time eras - Stone Age, Bronze Age and 

Iron Age. This will require many archeological investigations to be 

done in the area before any construction can begin (Clemens, 2018). 

The landscape between Tystberga and Nyköping/Skavsta is mainly 

hilly and covered by agricultural landscape, the topography varies 

slightly depending on location of the stretch (Banverket, 2009a). 

Between Tystberga and Svärta you have a large area covered by 

high woodland which extends westward all the way to Nyköpingsån 

(Banverket, 2009a). 

Nyköpingsåns valley, north to south, acts like a delimiter of the joint 

valley on the east side and the flat landscape on the west side of 

Södermanlands county (Banverket, 2009a). The stretch has certain 

areas that are of high natural value (Banverket, 2009a), whereas 

one of them, Svärtaån, is listed under the Natura-2000 protected 

areas network (Banverket, 2009a). Otter is known to appear in the 

area of Svärtaån. The thick shelled river mussel (Unio crassus) has 

also been found in the river and is a protected species that has been 

considered strongly endangered in Sweden since 2001 (Havs- och 

Vattenmyndigheten, 2017). Close to Hovra lake there is an area of 

high natural values due to oak biotopes, coarse woody debris and 

high stumps. Sjösa area has an unusually miscellaneous bedrock 

that gives it a rich flora which also serves as habitat for the red 

listed butterfly Marsh Carpet (Gagitodes sagittata) (Banverket, 

2009a).  

Visual impacts from the existing railway are limited since the railway 

have no high built bridges and is designed to mainly run on the 

ground through agricultural land and woodland. The duration of 

where the train can be seen is usually fairly short, it is assumed that 

the impacts on the landscape image are transient and not very long 

lasting. Depending on the location and design, Ostlänken will have a 

varying impact on the visual landscape image. 

5.2.1.2 Zero Alternative 
The Zero alternative will have no significant impact on the 

landscape image if the new railway is not constructed. The visual 

impact of the existing railway will stay the same due to lack of 

capacity for more frequent traffic. The populations is expected to 

increase in the cities along the railway, this would most likely will 

lead to increase of other means of conveyance which could result in 

impacts on the landscape image (Nyköpings Kommun, 2018a). 

5.2.1.3 Project Alternative 
The Project alternative means that the E4 and the new HSR will run 

parallel to each other for long distances (Banverket, 2009a). The 

proposed alternative will have a few bridges but only in the areas 

considered sensitive, the train will mainly run on the ground and 

banks in all other areas (Trafikverket, 2017a). The most sensitive 

areas in this stretch are Svärtaån, Nyköpingsån, recreation and 

recreational facilities, and also areas rich in archeological 

monuments (Banverket, 2009b). Mitigation measures are crucial in 

order to lessen the adverse impacts and consequences (Banverket, 

2009b) 

 



 190 

Construction phase  

A change of land use will occur as an effect from constructing the 

HSR, some areas that today consists of agricultural and woodland 

will instead transform into railway infrastructure. When 

constructing the railway there are certain things that are needed, 

such as a temporary transport routes, areas for construction work 

and special storage of building masses. There will during the 

construction phase be more construction workers and machines in 

areas that before was more quiet and tranquil, free from much 

movement. Thus, this affects the visual image of the landscape.  

Something that will have major impacts on the visual image is the 

cutting of mountains, an operation that is done in order to make 

way for the new railway and to keep it at a suitable incline. Hills that 

no longer will exist after the construction of the new HSR. The 

construction phase is only temporarily compared to the operational 

phase, the finished HSR will mainly run on the ground or on banks 

which itself does not have that big impacts on the visual image, 

except for when trains pass by. But in stretches where it runs on 

bridges, the impact on the visual image of the landscape will also be 

more adverse.   

Operational phase  

The visual image of the landscape will be negatively affected in the 

Project alternative due to the architectural design chosen. For the 

Tystberga–Nyköping/Skavsta stretch, the red corridor has been 

chosen which means no tunnels but several banks and bridges at 

certain sensitive areas e.g. Svärtaån and Nyköpingsån. Bridges are 

generally having less adverse impact on the environment since it 

does not interfere with sensitive, recreation and recreational areas 

that much. Although it does have a bigger impact on the visual 

image of the landscape compared to if it were running on the 

ground. Apart from the bridges, the HSR will mainly run on the 

ground and on banks. With a construction like this, the original hilly 

landscape will change and not be the same when the railway is 

operating. In order for the railway to be able to run on a flat 

surface, mountains have to be cut through which most certainly 

have its impacts on the visual aspect and on the environment itself 

(Trafikverket, 2017b).  

Mitigations  

The mitigation measures should be defined at an early stage in the 

project in order to ensure that actions actually are taken and that 

potential visual impacts are reduced (Environmental Protection 

Department, 2014). One mitigation measure for the Project 

alternative could be landscape modeling for a better perception of 

the stretch. This way one can see where the smallest and biggest 

impacts could occur and which locations that would be the most 

suitable ones.  

By doing an existing tree record invention before the construction 

phase one can compensate for the lost trees, this is a mitigation 

measure that could be considered since the stretch have plenty of 

cohesive areas of woodland (EPD, 2014). The mitigation measures 

that will be used will however need to have aesthetically pleasing 

designs in order to not influence the visual image more than 

necessary (Square One, 2012). It is also important to have a long-

term thinking when it comes to mitigation measures, they will need 

to fulfill their task in 50 years too. 

5.2.1.4 Green Alternative 
Having more bridges might not be the most optimal solution when 

it comes to the visual image of the landscape, even though the 

impacts on the other aspects might decrease. The impacts on the 
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visual image can however be expected to be smaller with less banks, 

and even smaller in the Green alternative with no banks. The Green 

alternative with bridges will although refrain from splitting up 

cohesive areas of agricultural land and woodland and also keep 

mountains intact. The Green alternative will still be within the red 

corridor of the Project alternative; the only change is the location of 

the railway. The railway in the Green alternative is proposed to be 

constructed as close to the E4 as possible, this is due to the the area 

around the E4 already being exploited and in use (Banverket, 

2009b). 

Construction phase  

Based on the architectural design of the railway, the construction 

phase will most likely have a smaller impact on the visual image 

than the operational phase even though bridge constructing can be 

strenuous on the nature. A lot of factors will have to be taken into 

consideration during the construction phase. The topographical 

features, the geology and the hydrological parameters are factors 

that one need to deal with carefully in this stretch. There are plenty 

more factors that needs to be taken into consideration, such as the 

cost and the time frame (Nagayach, 2014). More bridges will also 

require more time to complete the construction, constructing 

bridges take long time. In order to ensure the stability and safety of 

it enough time must be given. The longer time is given, the longer 

the visual image will be affected. Areas used as temporary transport 

routes, for construction work and as storage for building masses are 

factors that contribute to a lower value of the landscape. Every 

alternative has its impacts, even if these effects are of less concern 

compared to those from the Project alternative (Nagayach, 2014; 

Banverket, 2009a).  

 

Operational phase  

The likelihood that the landscape image is affected is very large in 

the Green alternative. The suggested route and architectural design 

in the Project alternative will most likely have a lower impact due to 

it running on the ground and on banks which gives it a lower profile. 

The impacts will vary to some extent due to the architectural design 

chosen in the Green alternative. The design will for sure stand out in 

the landscape, although if the architectural design is green and 

sustainable the impacts might not be as adverse as one can believe. 

Temporary short-term noise will still occur when a train pass by.  

Mitigation 

If all mitigation measures are followed as determined, the 

operational phase of the Green alternative does not necessarily 

need to have that big of an impact on the visual image of the 

landscape. For the Green alternative the most important mitigation 

measures is that the aesthetic and visual solutions for the bridges 

are satisfactory to look at. Compensation measures for the loss of 

trees in affected areas and enough fauna passages to prevent road 

kills without making it difficult for both humans and animals to cross 

are also of importance. With bridges the fragmentation of the 

agricultural and woodland will not be as severe, although there is 

always room for improvement, actions can always be done (Oral 

information, Tutturen, 2018). 

5.2.1.5 Summary of possible significant impacts 

connected to the Visual image of the landscape 
Zero Alternative - Neutral/No Impact 

The overall assessment is that the Zero alternative will have no 

significant impact on the landscape image since the current 

landscape will remain as it is. The visual impact of the existing 
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railway will stay the same due to the lack of capacity for more 

frequent traffic. The populations are expected to increase in the 

cities along the railway, this would most likely lead to an increase of 

other means of conveyance which in turn could result in impacts on 

the landscape image. 

Project Alternative - Medium Negative  

The overall assessment is that the Project alternative most likely will 

have a medium negative impact on the visual image of the 

landscape along most of the stretch due to the placing of the 

railway. The red corridor is already considered to be an exploited 

area due to the E4. 

Green Alternative - Major Negative  

The overall assessment is that the Green alternative will have a 

major negative impact. The visual image of the landscape in the 

Green alternative will be greatly affected.  Along the stretches that 

are built on bridges due to their interference with the untouched 

areas. 

Table 5.1 Summary of the impact on the environmental objectives.  

Environmental Objectives Project 

Alternative 

Green 

Alternative 

A Varied Agricultural Landscape 
 

Flourishing Lakes and Streams 
 

 A Good Built Environment 
 

A Rich Diversity of Plant and Animal Life 

↘ 

 
→ 

 
↘ 

 
→ 

↘ 

 
→ 

 
↘ 

 
→ 

 

5.2.2 Cultural Environment 

5.2.2.1 Baseline  
The cultural environment refers to places and landscapes with 

traces of different time periods and that has been influenced by 

human activities once upon a time. Cultural Environment often 

includes cultural historically valuable buildings, environments and 

archeological monument (Länsstyrelsen, 2018). When planning and 

constructing new infrastructure the Cultural environment must be 

taken into consideration, the Heritage Conservation Act (1988:950) 

states in 1 ch. 1 § that: 

“The care and preservation of our cultural environment is a matter 

of national concern. Responsibility for this is shared by all. Both 

private persons and public authorities must show consideration and 

care towards the cultural environment. Anyone who plans or carries 

out work must ensure that damage to the cultural environment is, 

as far as possible, avoided or limited” (2013:548).  

It is also stated in The Swedish cultural environment law that it is 

forbidden, without permission from the County Administrative 

Board, to alter or remove cultural remains (SFS 2002:620). 

According to The Swedish National Heritage Board there are around 

11.165 archeological monuments in Nyköpings municipality 

(Riksantikvarieämbetet, n.d). Based on investigations made, the 

existing railway is located in areas where the cultural values are less 

high than in the proposed HSR corridor (Trafikverket, 2017c). 

Nyköping municipality is an area with high cultural values. Out of all 

investigated areas, Nyköping is the only city that still has the old 

small-town character (Banverket, 2009b). 

There are a number of valuable cultural areas in the corridor that 

are of high or of the highest cultural value. Nyköpings valley, Svärta, 
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Nälberga-Gillinge, Hagnesta-Svansta and Hovra-Bullersta are all 

areas of cultural interest. The Nyköping valleys is an area of national 

interest, due to its high cultural and natural values, the area clarifies 

the Sörmland landscape character (Banverket, 2009b). 

Svärta skog (Masugnssjön) 

Svärta skog is a highland forest area with old settles from the stone 

age. The topographic prerequisites with forest covered hills gives a 

view over the lakes in the area were marks of the settlers are 

present in the riparian areas.   

Svärta bruk  

The ironworks Svärta bruk has an environment evolved through 

mining between early 1600s to the 1960s. This ironworks 

environment is complete and has many different mining elements 

like lodes, open-pit mining, blast furnace, mines, forges, and 

stations. The environment also contains a manor area with a unique 

building that was the house were the mine foreman lived; Ullaberg. 

This area is often visited for recreational and educational purposes. 

Nälberga-Gillinge  

The area around Nälberga and Gillinge gård has a very high cultural 

value. It is a mosaic landscape with elements from the bronze age 

that is intact. The elements from the bronze age in the landscape 

are coherent. This gives the area high educational value. Gillinge 

gård is a farm that has buildings from three generations, the oldest 

are dated to the 17th century.  

Hovra-Bullersta  

The area around Hovra and Bullersta is a cultivation landscape. 

Hovra is a manor environment that has been cohesive since iron 

age. Bullersta is an ancient environment that is highly visited as an 

educational and recreational area.  

The valley of Nyköpingsån 

The valley of Nyköpingsån is of national interest for its cultural 

environment, and is therefore of highest importance. It has ancient 

monuments from the bronze age to the viking age. It contains 

settlements from the stone age and grave fields from the iron age. 

It has also big areas of manor environment. 

Hagnesta-Svansta  

The area of Hagnesta and Svansta has heritage from the bronze age 

and is a farmland with ancient monuments. The village of Hagnesta 

has unique buildings with educational value.  

5.2.2.2 Zero Alternative 
The Zero alternative will have no significant impact on the cultural 

values due to no interference in the environment, the cultural 

remains will remain as they are. On the other hand, constructing a 

new HSR could unearth new artifacts of high cultural significance 

that otherwise would not have been discovered.  

5.2.2.3 Project Alternative 
Construction phase  

The HSR will reduce the opportunity to use cultural land at several 

places like; Svärta and Nyköpingsån, Hovra-Bullersta and Hagnesta-

Svansta, and will also reduce the possibility to exploit new areas in 

the future (Banverket, 2009a). Ancient monuments like: runestones, 

graves and engravings are protected, which means that it is 

prohibited to remove, harm or cover an ancient monument without 

permission from the county administration board (Banverket, 

2009a).  

During the construction phase, it will probably be good to make 

ongoing investigations so that potential ancient monuments in the 

area can be preserved. If new ancient monuments are found during 
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the construction, the work has to be interrupted and county 

administration board has to be contacted (Banverket, 2009a). 

Operational phase  

The operational phase of the Project alternative will contribute to 

fragmentation of the landscape which in turn will result in less 

accessibility of existing cultural values. The experience of cultural 

values, in areas close to the railway, will most likely be negatively 

affected when trains pass by due to noise, light and vibrations. 

Mitigations 

A suitable mitigation measure strategy for cultural environments is 

doing archeological inventories and excavations before any 

construction begins. This is done in order to avoid unintentional 

damage and to ensure that archeological findings are accurately 

preserved (Riksantikvarieämbetet, 2018). Other mitigation 

measures that are suitable is to reroute the railway from the vicinity 

of cultural areas with high value and to spread knowledge about 

cultural remnants, through marking, in order to prevent and avoid 

unintentional damage. 

5.2.2.4 Green Alternative 
Construction phase  

The HSR will just as the Project alternative reduce the opportunity 

to use cultural land at several places. The longer distance of bridges 

may reduce the amount of ancient monuments that can be 

disturbed compared to the Project alternative. Overall the negative 

impacts in the construction phase between the green and the 

Project alternative are similar but may be less for the green 

alternative.   

 

Operational phase  

The operational phase of the Green alternative will contribute to 

less fragmentation of the landscape compared to the Project 

alternative, due to that the bridges will be longer in the Green 

alternative (Figure 5.2 & 5.3). That will result in a higher accessibility 

of existing cultural values. The experience of cultural values, in areas 

close to the railway, will most likely be negatively affected when 

trains pass by due to noise, light and vibrations. Areas that will be 

positively affected of the Green alternative compared to the 

trafikverket alternative Hovra-Bullersta, Hagnesta-Svansta and 

Nälberga-Gillinge because of bridges. 

Mitigations  

The mitigation measures mentioned in the Project alternative is the 

same for the Green alternative 

5.2.2.5 Summary of possible significant impacts 

connected to the Cultural Environment 
Zero Alternative - Neutral/No Impact 

The overall assessment is that the Zero alternative will have no 

significant impact on the cultural values due to no interference in 

the environment, the cultural remains will remain as they are. 

Project Alternative - Major Negative  

The overall assessment is that the Project alternative will have a 

major negative impact on the cultural environment, will be more 

fragmented due to short sections with bridges.   

Green Alternative - Medium Negative  

The overall assessment is that the Green alternative will have a 

medium negative impact on the cultural environment, but will be 

less fragmented due to longer bridges. 
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Table 5.2 Summary of the impact on the environmental objectives 

Environmental Objectives Project 

Alternative 

Green 

Alternative 

A Varied Agricultural Landscape 
Flourishing Lakes and Streams 

A Good Built Environment 
A Rich Diversity of Plant and Animal  

↘ 
→ 
↘ 
→ 

↘ 
→ 
↘ 
→ 

 

5.2.3 Natural Environment 

5.2.3.1 Baseline  
The area is varied in both land use and landscape. The section 

directly to the South West of Tystberga is designated a protected 

water source (Figure 5.4) this is where the section begins and is 

unavoidable as the protection area covers the entirety of the 

proposed corridor. The corridor that flows over undulating land 

crossing small valleys with bridges and minor elevation variation 

with embankments. At this stage, the area is a mosaic landscape of 

coniferous plantation and agricultural land. The corridor at this 

point runs between the E4 to the North and the existing rail road to 

the South. It continues in this position, passing between the lakes of 

Masugnsjön to the North and Holmsjön to the South, until it crossed 

the road E4 North of Sjösa. 

Settlements are mostly dispersed with minimal small urban areas 

along this section (Trafikverket, 2017d). A major landscape 

challenge comes at the Svärtaån river valley which extends in a 

North-South direction, at approximately 800m wide and with an 

elevation drop of approximately 25m. within this valley is the 

Svärtaån river Natura 2000 area. West of the valley the variable land 

continues with more coniferous woodland deemed significant for 

recreational use (see recreation section…). There are many 

important farm environments and burial fields are sited adjacent to 

the corridor at Bullersta and Berga (Trafikverket, 2017d). 
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Figure 5.4 Topographic map of Section 4 displaying the topographic variation along the section corridor with height variation across the plain with Svärtaån river.
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Working towards Skavsta airport in the West the valley of 

Nyköpingsån gives way to a flatter plain landscape. This valley area 

holds multiple interests of cultural and natural heritage. The flat 

landscape allows the airport infrastructure to operate but also leads 

into another are of interest regarding ground water (Trafikverket, 

2017d). 

The branchline to Nyköping splits from the main track and pass 

several roads in the area, including E4, Road 223 and Road 219 

(Trafikverket, 2017d). The branch line generally continues with the 

same landscape of coniferous woodland and mixed purpose 

agricultural land. On approach to Nyköping itself the area gives way 

to urbanised areas with a travel centrum in Nyköping town. The rail 

then continues to rejoin the main line at Skavsta. 

5.2.3.2 Geology 
Bedrock 

The rocks o this area belongs to the Bergslagen lithotectonic 

domain; the rocks are approximately 1.85 billion years old (SGU, 

2018). During long periods of syn-orogenic sedimentation and 

subsequent deformation, large scale metamorphism has caused a 

dominance of granitoid formations (Allen, 2013). The Granitoid 

deposits (displayed below in dark brown) which, because of its 

resistance to weathering, creates the variable landscape. 

There is little variation in the geology of the area with corridor 

passing through a small deposit of dolomitic limestone around Ekla, 

just south of Tystberga, this is can be particularly fertile land due to 

high magnesium levels present but this particular exposure is not a 

protected area (SGU, 2018). The corridor then passes through 

granitoid deposits with some areas of Metagreywacke. All of these 

deposits are highly crystalline and have qualities favourable for 

constructing upon. 

Rock cutting  

It is necessary to keep the rail track on a horizontal plain as possible 

as incline increases will require higher energy to maintain speeds 

and will increase wear on the wheels and machinery. Maximum 

incline in operation is usually kept below a maximum of 4%. 

Negative gradients can also mean that a train must reduce speed to 

maintain stability. It is therefore necessary to cut through hills in 

order to create a flat line. This is usually done through a 

combination of controlled explosives and heavy machinery. The 

geology of the area has minimal faulting and limited fracturing 

which lends well to cutting. 

Zero Alternative 
If the rail was not to be constructed the geology and topography of 

the area would be unaffected as no topographic alterations would 

need to be made. Meaning that all currently land use and habitats 

would be maintained. 

Project Alternative 
Construction phase  

The Trafikverket plan for section 4 includes area of around 5 km 

(Trafikverket, 2017c) of cuttings of various depths. This poses a 

significant tonnage of material that must be removed in order to 

create the track. Trafikverket do generally employ the use of 

explosives and will survey the area in question as to check that 

there are no major faults or unfavourable rock formations 

(Trafikverket, 2018). Blasting may propagate through the rock and 

cause future instability. Also once the material has been blasted it 

must then be removed, this will require the use of heavy machinery 

which may lead to soil contamination. This material can be recycled 

into the construction of embankments at other points of the track 

reducing spoil piles. 
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Figure 5.5 below shows the area around Svärtaåns valley and 

highlights that there is a large amount of cutting along the track.  

Operational phase  

Once land is cut there should be no more disruption to the 

environment however it would produce permanent change causing 

irreversible fractionation of the local area.

Mitigations for the green alternative 

The Green alternative for this section looks at reducing the amount 

of land cutting required for the rail. It is not always possible to 

completely remove the need for cutting but it can be adapted. For 

example, the section taken above (Figure 5.6) shows how adjusting 

the gradient of the rail may allow for a large reduction in cubic 

meters of material for removal. The overall length of rail cutting is 

reduced by approximately 500-1000m. This design would require 

increased bridge length but would reduce cutting and may allow for 

a maximum speed to be maintained due to reduced track gradient. 

There are little continued effects post construction given a stable 

geological foundation to the rail. 

 

 

Figure 5.5 A cross sectional view of the beginning of Section 4 illustrating the amount of cutting required Trafikverket report (2017).
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Figure 5.6 Figure 5.6 shows the Green alternative adaptations on the cross section adapted from Trafikverket report (2017) 

.

Summary of possible impacts connected to Geology 
Rock cutting is an unavoidable practice in the construction of the 

HSR through this area due to the terrain. The impacts of this are 

stem mainly from the constructional phase. Impacts will come from 

the excavation and disposal of the material and the operation of the 

HSR thereafter will have little additional effect. 

Zero Alternative – Neutral/No Impact 

There will be no change or impact if the Zero alternative was a 

reality.  

Project Alternative – Major Negative 

Large amounts of cutting and material must be removed within this 

alternative making it the most impactful option. 

Green Alternative – Medium Negative 

Generally, the impacts are the same regardless of the alternative 

given the nature of the terrain but the magnitude is much reduced 

given the Green alternative. 

 

Table 5.3 Summary of the impact on the environmental objectives.  

Environmental Objectives Project 
Alternative 

Green 
Alternative 

 
Groundwater of Good Quality  

Sustainable Forests 
A Non-Toxic Environment 

A Varied Agricultural Landscape 

→ 

→ 
↘ 
↘ 
→ 

→ 

→ 
↘ 
↘ 
→ 

 

5.2.3.3 Soils  

Baseline 
The area is dominated by clays and glacial deposits of till (Figure 

5.7). Within the section between Tystberga and Svärtaån valley 

much of the corridor is exposed bedrock as the terrain is much 

more variable in the northern part of the area. In the southern part 

of the area the topography settles and becomes more consistently 

flat silt and clay deposits begin to dominate (Figure 5.7). This 

characterises the area west of Nyköping and the surrounding 

Skavsta airport. 
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Figure 5.7 Soil map over section 4 and all quaternary deposit types.
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Contamination 

Soil contamination is a common issue around major infrastructure 

building. The use of heavy machinery can lead to the spillage or 

leaching of fuels into the soils and water systems. Railways have 

also been found to have elevated levels of both polycyclic aromatic 

hydrocarbons and heavy metal (Pb, Cd, Cu, Zn, Hg, Fe, Co, Cr, Mo) in 

the surrounding soils (Wiłkomirski, 2010). HSR operation has been 

show specifically to be more prone to produce high levels of heavy 

metal pollution. During both acceleration and deceleration an 

increased number of wheels and elevated speeds causes raised 

particulate output of heavy metals from the wheels and brakes of 

the train along with the tracks themselves. (Burkhardt, 2008). 

Zero alternative 
With no construction, the soil will remain in relative stasis. The 

overall increasing population of the region may lead to increased 

urbanisation changing the land use and potentially removing the or 

redistributing the quaternary deposits of the area. 

Following projected population growth for the nation without HSR it 

can be assumed that there will be an increase in traffic of the E4 

highway. This would increase the air pollution and also the 

contaminated run of from the road which would cause continued 

negative impacts into the long term. 

Project alternative 
Construction phase 

The track will need to be levelled through the use of heavy 

machinery. Generally, where the topography is inconsistent (in the 

Northern half) the land is exposed bedrock or has a very shallow 

depth of soil this will mainly concern rock cutting. The use of heavy 

machinery may lead to soil contamination with fuels and other 

operational chemicals, this in turn may leach into the groundwater 

system (Figure 5.8). 

Largely the valleys of Svärtaån and the Nyköpingsån are the largest 

consistent exposures of clay deposits these are both crossed via 

bridges in the project plan. Limiting the surface area contact. The 

soil deposits in these areas are between 0-20m (SGU, 2018), the 

depth of soil will obviously affect the amount of excavation required 

to build foundations but the bedrock is suitable for strong pilings 

and construction underneath (Lewis, 1998). 

The area around Skavsta airport has the highest ground contact of 

clay material where the track will be built. This may have a reduced 

stability as compared to the areas built into bedrock. 

Operational phase 

The continued use of machinery for maintenance or operational 

requirements will prolong the risk of leakages. As the train begins to 

operate the increased rail traffic will also lead to the deposition of 

heavy metals. Burkhardt (2008) found that areas where HSR 

accelerate or brake the release of heavy metal contaminants is also 

elevated. This would cause concern for the areas surrounding the 

travel centres in Nyköping and Skavsta airport. This again may affect 

the Högåsen water reserve in particular. 

Mitigations 

Constructing on clay based deposits can be easily stabilised with 

aggregates, such as lime (Bell, 1996) or material removed from 

cutting in other parts of the section perhaps. 
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Soil contamination should be monitored in areas of higher risk, 

around the stations, in particular. Wetlands may be employed to 

mitigate and contain contaminated soil or water deposits. 

Green alternative 
Construction phase 

The same issues are concerned as the Project alternative during 

construction, as heavy machinery will still need to be used. There 

will be an increased overall length of bridges constructed in the 

Green alternative (approximately 7.4km). This may decrease the 

potential of direct soil contamination. 

Operational phase 

The same contaminant matter will be generated on bridges as 

compared to the Project alternative. However, with controlled 

drainage the contaminated runoff from the rail could be directly 

removed from a bridge at source. 

Mitigations 

Again, the use of wetlands has been proven to be an effective way 

of reducing the spread of heavy metals (Sheoran, 2006). These 

could be developed in the areas around Skavsta station in particular 

as to mitigate the release from acceleration and braking. This would 

have instigated in the operational phase. 

Summary of possible impacts connected to Soil 
Soil contamination is likely to occur in all 3 alternatives. 

Zero Alternative – Medium negative  

Without the HSR the increased traffic on the E4 will inevitably lead 

to increased traffic and air pollution which will leach into the 

surrounding soils and hydrological system. 

Project Alternative – Major Negative  

Both the project and Green alternative will lower the increase of 

road traffic but may increase the amount of heavy metal 

contaminations in the local soils, particularly in the areas 

surrounding the stations of Nyköping and Skavsta. 

Green Alternative – Medium Negative  

The Green alternative does plan to mitigate these impacts using 

wetland reed beds for fixing heavy metals. Both these alternatives 

will also cause disruption and permanent changes to the soil 

landscape. 

Table 5.4 Summary of the impact on the environmental objectives. 

Environmental Objectives Project 
Alternative 

Green 
Alternative 

Good-Quality Groundwater  
Sustainable Forests 

A Non-Toxic Environment 
 A Varied Agricultural Landscape 

↘ 
→ 
↘ 
↘ 

↘ 
→ 
↘ 
↘ 

 

5.2.3.4 Hydrology 
The hydrological landscape of section 4 contains of lakes, rivers and 

groundwater reservoirs. These are shown in Figure 5.8 and more 

details can be found in the coming sections. 
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Figure 5.8 Hydrological map over section 4.    
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Groundwater Baseline 
There are three groundwater reservoirs that has been identified as 

potentially impacted of Ostlänken: Rogstafältet, Skavstafältet and 

Larslundsmalmen. Two of these reservoirs are important for water 

supply, Rogstafältet supplies Tystberga with water and 

Larslundsmalmen supplies most parts of Nyköping with water. 

Because of their high importance, Rogstafältet and 

Larslundsmalmen are also protected by the environmental code as 

water protection areas. The third reservoir Skavstafältet is not used 

for drinking water today. The groundwater reservoirs and 

information about its outtake capacity were received from the map 

viewer over groundwater reservoirs that the Geological Survey of 

Sweden (SGU) hosts (SGU, 2018b). The water protection areas were 

detected by using the interactive water map displayed by VISS 

(Water Information System Sweden) provided by the swedish 

countyboard (VISS, 2018).  

Rogstafältet 

The groundwater reservoir Rogstafältet compounds of glaciofluvial 

material that deposited on a mountain ridge. A former gravel pit is 

located in the northern part of the reservoir, this gravel pit is today 

filled with rubble and scrap (Trafikverket, 2017e). The northern part 

of the reservoir has according to the SGU map viewer an outtake 

capacity of 5-25 l/s. This part is where the water treatment plant for 

Tystberga is located and produces around 235 m3 drinking water 

per day (SGU, 2018c). The groundwater resource that the reservoir 

holds is of national significance for water supply since there is a 

dense population in the area (SGU, 2004). The water quantity of the 

reservoir is good according to VISS (VISS, 2017a). The chemical 

water quality though is unsatisfying because of too high 

concentration of substances from pesticides used for agriculture. A 

satisfying chemical status is assessed to be unreachable before 

2027. These pollutants are purified by filtration of activated carbon 

at the Tystberga water treatment plant. 

Slightly east from Rogstafältet is a small groundwater reservoir 

named 230700143 in the SGU map viewer, but since its location is 

too far away from the corridor and is not used for drinking water 

supply it is assessed to not be in risk of significant impact. 

Skavstafältet 

Right beneath Skavsta Airport is a groundwater reservoir called 

Skavstafältet. It has an uptake capacity of 1-5 l/s but is not used for 

drinking water uptake. It is therefore not classified as nationally 

important for water supply, but because it was previously used for 

drinking water supply it is still protected with protection for drinking 

water uptake.  

The water quantity and the chemical status of the reservoir is good 

according to VISS (VISS, 2017b). But there is a risk that the chemical 

status ends up below the acceptable threshold year 2021. This is 

because of potential impacts of pollutants from Skavsta airport and 

nearby industries.  

Larslundsmalmen  

Larslundsmalmen is a large groundwater reservoir that supplies 

most parts of Nyköping with drinking water. The uptake capacity of 

the reservoir is 25-125 l/s in its middle parts and 1-5 l/s in the 

outskirts. The reservoir consists of glaciofluvial material that has 

deposited in a rift valley. Larslundsmalmen is just as Rogstafältet 

evaluated by SGU (2004) as national important for water supply. 

The water treatment plant for the reservoir; Högåsen is of national 

interest for drinking water supply (Havs- och vattenmyndigheten, 

2017). 
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The water quantity in the reservoir is good according to VISS, but 

the chemical status is unsatisfying (VISS, 2017c). This is because of 

pollutions from pesticides and trichloroethene and the fertilizing 

substances nitrate and sulphate. There is a risk according to VISS 

that good chemical status will not be reached for 2021.  

Zero Alternative 
Rogstafältet 

The chemical status of Rogstafältet will be unsatisfying within the 

nearest ten years. The water quality will depend on the use of 

pesticides from nearby agriculture. The concentrations of pollutants 

will also depend on the quantity of water in the reservoir. The water 

quantity will depend on people's habits of water use and if the 

population are growing or decreasing in Tystberga. 

Skavstafältet 

The water quality in Skavstafältet may be getting worse because of 

the nearby land use of industries and the airport (VISS, 2017b). 

Larslundsmalmen 

Land use will affect the water quality of the reservoir. The quantity 

of the reservoir will most likely decrease because of a growing 

population in Nyköping, this can have negative effects on the 

pollutant concentration in the reservoir. 

Project Alternative 
Construction phase  

Rogstafältet 

The railroad is planned to be built on a bank or a bridge. The 

previous gravel pit will be passed with a bridge. This gravel pit can 

be contaminated and there is a risk that contaminants can spread to 

the lower part of the reservoir where the water treatment plant is 

located. The groundwater flow from the upper part to the lower run 

the risk of decreasing (Trafikverket, 2017e). 

Skavstafältet 

Ostlänken is planned in going at ground level over the southern part 

of Skavstafältet. This may affect the reservoirs flow regime and may 

trigger contaminate spreading. More researches of local soil 

composition need to be done in order to make a proper assessment 

of the situation. 

Larslundsmalmen 

It is only the branch line that passes the reservoir in our segment. It 

passes on the edge of the eastern part of the reservoir with the 

water protection area to the west. The great distance and a 

groundwater flow direction to the east makes the impact on the 

reservoir low.  

Operational phase  

Rogstafältet 

The inflow to the reservoir may be lower than previously and 

contaminants from the trains and railway may reach the 

groundwater. The flow regime is likely to be more affected if banks 

are used rather than bridges.  

Skavstafältet 

The inflow to the reservoir may be lower than previously and 

contaminants from the trains and railway may reach the 

groundwater.  

Larslundsmalmen 

The inflow to the reservoir may be lower than previously and 

contaminants from the trains and railway may reach the 

groundwater. But the groundwater used for water supply will not 

be affected.   
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Mitigations  
To mitigate impacts on the groundwater, proposed solutions are 

analyzing the important areas carefully before constructing. Building 

the railway on bridges are prefered. Making sure that no water from 

the construction area leaks is also important in avoiding 

contamination spreading. If it is assessed to be clean, drainage- or 

stormwater next to the railway can be used to infiltrate into the 

reservoir to mitigate a decrease in water refilling to the reservoir.      

Green Alternative - Construction phase  

Rogstafältet 

The railroad is planned to be built on a bridge in the Green 

alternative. The gravel pit that will be passed can be contaminated 

just as for the Project alternative and there is a risk that 

contaminants can spread to the lower part of the reservoir where 

the water treatment plant is located. The groundwater flow from 

the upper part to the lower run the risk of decreasing.  

Skavstafältet 

The railway will pass at ground level over the southern part of 

Skavstafältet for the Green alternative also. The potential impacts 

are therefore the same as the potential impacts for the Project 

alternative. 

Larslundsmalmen 

The branch line for the Green alternative passes the reservoir in 

similar fashion as for the Project alternative. Potential impacts are 

therefore the same as the Project alternative. 

Green Alternative - Operational phase  

Rogstafältet 

The inflow to the reservoir may be lower than previously and 

contaminants from the trains and railway may reach the 

groundwater. The use of bridge instead of a bank will most likely 

have a smaller impact on the reservoir.  

Skavstafältet 

The inflow to the reservoir may be lower than previously and 

contaminants from the trains and railway may reach the 

groundwater.  

Larslundsmalmen 

The inflow to the reservoir may be lower than previously and 

contaminants from the trains and railway may reach the 

groundwater. But the groundwater used for water supply will not 

be affected.  

Surface waters baseline 
Ostlänken may impact three lakes: Masugnssjön, Holmsjön and 

Uttersjön. It may also impact two important streams negatively: 

Svärtaån and Nyköpingsån. None of these surface water resources 

are used for water supply.  

Masugnsjön 

Masugnsjön is a small lake north of the corridor. It is together with 

nearby forest important for people's outdoor life.   

Holmsjön 

Holmsjön is slightly smaller than Masugnsjön and is located 

southeast of it. The two lakes are connected and Holmsjön supplies 

Masugnsjön with water via a small stream. Holmsjön is classified as 

class 2 on a 3-grade scale regarding its nature value by the swedish 

traffic administration (Banverket, 2008).  
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Uttersjön 

Uttersjön is also a small lake that lies within the corridor. There is no 

information about its value. 

Svärtaån 

Svärtaån is a stream that discharges Sundbysjön all the way to 

Sjösafjärden in the Baltic Sea. It dischargers slowly and has not been 

humanly modified that much. The stream is a Natura 2000 area and 

the outlet is of national interest because of its natural value 

(Banverket, 2009a).  

The landscape nearby is mostly agricultural land. This has led to 

eutrophication, which gives the river an unsatisfying ecological 

status according to VISS (VISS, 2017d). The chemical status is 

assessed to be good except for high concentrations of mercury and 

polybrominated diphenyl ethers which is constantly recurring in 

most of the surface waters in Sweden.  

Nyköpingsån 

Nyköpingsåns is slightly bigger than Svärtaåan and has a medium 

discharge rate of 22.2 m3/s according to the Swedish 

Meteorological and Hydrological Institute (SMHI, 2014). The stream 

and its valley has high value and are of national interest for the 

natural- and cultural environment and also for its recreational value. 

The area is also a part of the county boards programme for the 

conservation of the natural- and cultural environment of the 

cultivating landscape. It is also a part of the national conservation 

plan of cultivation land by Naturvårdsverket.  

The ecological status of the stream is assessed to be moderate, the 

concentration of nutrients is too high. The chemical status is 

assessed to be good except for concentrations of mercury and 

polybrominated diphenyl ethers.   

Zero alternative 

How the lakes and streams evolve in terms of water quality and 

quantity will depend on how the land in the nearby area is used. 

The water quality will also be affected by the population pressure 

and its use of the water bodies. Pollutants from the E4 may 

contaminate the lakes more compared to if the HSR is built because 

of more car traffic.  

Project alternative - Construction phase 

Lakes  

The railway will pass next to E4 northwest of Holmsjön. Located on 

this area is a stream that connects Holmsjön with Masugnsjön and a 

smaller wetland. The railway will be built on a bridge. There is a risk 

for contaminant spreading in the building phase, these 

contaminants may spread via the river to Masugnsjön also. The 

railway will also pass Uttersjön right next to E4, contamination in 

the building phase risk to reach this lake also.  

Streams  

The streams will be passed on a bridge. There is a risk that 

pollutants from the constructing phase reaches the rivers through 

water transportation.  

Project alternative - Operational phase 

Lakes 

Contaminants from the railway risks to reach the lakes. Trees that 

has been cut down in the riparian area close to the railway may lead 

to increased erosion which may lead to nutrient leakage to the lake.   

Streams 

Contaminants from the railway risks to reach the streams. 
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Mitigation 
The pillars on the bridges should avoid the water bodies if possible 

to mitigate as much disturbance as possible. Pillars of concrete lead 

to high ph which may harm the biological life (Schreiber, H., 2014). 

Green alternative - Construction phase 

Lakes  

The railway will pass next to E4 northwest of Holmsjön. Located on 

this area is a stream that connects Holmsjön with Masugnsjön and a 

smaller wetland. The railway will be built on a bridge. There is a risk 

for contaminant spreading in the building phase, these 

contaminants may transport via the river to Masugnsjön also. The 

railway will also pass Uttersjön right next to E4, contamination in 

the building phase risks to reach this lake also. 

Streams  

The streams will be passed on a bridge. There is a risk that 

pollutants from the constructing phase reaches the rivers through 

water transportation.  

Green alternative - Operational phase 

Lakes 

Contaminants from the railway risks to reach the lakes. Trees that 

has been cut down in the riparian area close to the railway may lead 

to increased erosion.  

Streams 

Contaminants from the railway risks to reach the streams. 

Summary of possible Significant impacts connected 

to the hydrology 
Zero Alternative - Neutral/No Impact 

The quality of the lakes, streams and groundwater reservoirs will 

depend on the amount of actions being made to improve its 

situation. The land use for the area nearby will have a major impact 

on how the water quality will be. The water quantity in the 

reservoirs used for water supply will probably decrease due to 

higher uptake because of an increased local population. If the 

quantity in the reservoirs decrease, the concentrations of the 

contaminants in the reservoirs may increase.  

Project Alternative - Major Negative 

There is a risk for contaminant spreading into Rogstafältet and 

Skavstafältet. There is a risk for decreased water infiltration into the 

Rogstafältet. Skavstafältet may have a change in flow regime, but 

more ground investigations need to be done. The surface water 

resources may be affected negatively during the construction phase 

due to contamination. Contaminants from the railway may also 

reach the surface water. The cut down trees may cause erosion in 

the riparian areas.  

Green Alternative - Major Negative 

The impacts on the hydrology with the Green alternative are almost 

the same as the Project alternative. The longer bridges may make 

these impacts smaller than the Project alternative but because of 

the importance of the water resources, the decision is major 

negative. 
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Table 5.5 Summary of the impact on the environmental objectives. 

Environmental Objectives Project 

Alternative 

Green 

Alternative 

 Good-Quality Groundwater  

A Non-Toxic Environment 

A Balanced Marine Environment, 

Flourishing Coastal Areas and 

Archipelagos 

Natural Acidification Only 

 

Zero Eutrophication 

Thriving Wetlands 

Flourishing Lakes and Streams  

↘ 

↘ 

↘ 

 

 

→ 

 

↘ 

↘ 

↘ 

↘ 

↘ 

↘ 

 

 

→ 

 

↘ 

↘ 

↘ 

 

5.2.3.5 Ecology 

Biodiversity baseline 

Development of infrastructure is contributing to a decreasing 

biodiversity (Benítez-López et al, 2010) and therefore a main focus 

should be on conservation of biodiversity under both the 

constructional and operational phase of the project. Biodiversity is 

not only important to obtain a functional ecosystem with its 

ecosystem services, but also for human health in its purpose to 

maintain recreational environments (Miljömål, 2016). How wildlife 

is affected by the development of infrastructure is individual for 

each specie, due to what they feed on, habitat, sensitivity to 

disturbance, reproduction, movement and behaviors (Olsson & 

Widén, 2005). 

The stretch between Tystberga–Nyköping/Skavsta mainly consist of 

mosaic landscape with agricultural land, forest and also areas which 

are classified as important nature areas for recreation, cultural 

landscape and biodiversity (Banverket, 2009a). The railway will pass 

through Svärtaån which is a Natura 2000 area, and also 

Nyköpingsån and its valley which is an area of national interest 

(Schreiber, 2014; Banverket, 2009a). The 13-km long Svärtaån is a 

habitat for red listed species like the thick shelled river mussel (Unio 

crassus) which is classified as a endangered species, and the 

depressed river mussel (Pseudanodonta complanata) which is near 

threatened (Schreiber, 2014). Additionally, it’s a habitat for divers 

bird and fish fauna which consist of species like pike (Esox lucius), 

perch (Perca fluviatilis) and roach (Rutilus rutilus) (Schreiber, 2014). 

The thick shelled river mussel’s larvae undergo a parasitic stage 

which requires host fiches to carry the larvae for 4-6 weeks (ibid.). 

The thick shelled river mussel is dependent on relatively good water 

quality, but as mentioned in the hydrology section, the ecological 

status of Svärtaån is unsatisfying. Deteriorated water quality is a 

major threat against the growth of the thick shelled river mussel 

population, which includes; eutrophication, contaminants and 

acidification (Artdatabanken, n.d.). Svärtaån is also a habitat for 

otter (Lutra lutra) which is classified as near threatened according to 

the red list (ibid.).  

Nyköpingsån is an area of national interest due to its high natural, 

cultural and recreational values (Banverket, 2009a). Nyköpingsån is 

assessed to have a moderate water quality, for further information 

see hydrology section, and is a habitat for the thick shelled river 

mussel and otter, but also fish like trout. The thick shelled river 
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mussel can be found in the Natura 2000 habitat-list which makes 

the river an objective to protect (Banverket, 2008). The river 

occasionally overflows which contribute to a flora with high nature 

values which makes the area around the river a good habitat for 

birds to nest (ibid.). Nyköping valley is a part of the habitat-network 

for grassland (Trafikverket, 2015), it is therefore an important area 

to preserve. 

Hållet-Marieberg-Stenbro is located in the central of Nyköping and 

is a nature reserve which aims to conserve valuable nature and in 

the long-term keep and develop recreation values (Nyköpings 

kommun, 2018). 

Zero Alternative 
If the development plan for the railway isn't implemented, the 

natural environment in the area will not be affected by any of the 

proposed options. On the other hand, not building the railway could 

lead to more intense road traffic on E4 which in turn could lead to 

higher noise and air pollution and, additionally, higher levels of 

contaminants. This could affect the biodiversity negatively.  

Project Alternative 
Construction phase  

In the Project alternative the biodiversity at Svärtaån will not be 

affected during the construction of the bridge (Trafikverket, 2014), 

if mitigation measures are implemented correctly. On the other 

hand, if the mitigation measures aren’t implemented, the water 

quality could be affected by concreting during the construction 

phase making the water turbid, which could affect the thick shelled 

river mussel. Additionally, it’s important to follow the timeframe so 

that otter and fish migrations aren’t affected more than necessary. 

Loss of vegetation around the stream during the construction 

phase, could lead to erosion and spreading of sediment into the 

stream making the water turbid (Banverket, 2008). It's already 

decided to clean out at least 25 meter of each side of the railway, 

making a “street of management” (Schreiber, 2014) which could 

lead to erosions in the areas close by the streams especially in 

Nyköpingsån with its valleys (Banverket, 2008). 

Operational phase  

In the Project alternative the Natura 2000 area Svärtaån will not be 

affected as long as the mitigation measures are implemented during 

the construction phase. The impacts should be small for both the 

Natura 2000 area and also for the red listed thick shelled river 

mussel. On the other hand, if the mitigation measures are not 

implemented correctly, it could lead to contamination of the stream 

which could affect the thick shelled river mussels due to it being 

dependent on a fairly good water quality (Banverket, 2008). 

During the operational phase the noise could affect the nearby 

wildlife, it could result in green areas around the railway no longer 

being suitable habitats for animals that are sensitive to noise. Noise 

disturbance has also shown to have negative impacts on animals 

and ecosystems, with wildlife effects frequently being seen starting 

at 50 dBA (Shannon et al., 2016). Adverse impacts on wildlife 

include increased death as a result of reduced animal prey 

detection, interference with reproduction processes and with 

navigation, and hearing loss (Ibid.). 

The railway is planned to be constructed across the stream and not 

along Svärtaån, this minimizes the risk of exposure (Banverket, 

2008). There will be no heavy freight train on the railway which 

minimizes the risk of leakage of chemicals into both Nyköpingsån 

and Svärtaån (ibid.). 
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Mitigations  

According to The Swedish Transport Administration the mitigation 

measures during the construction and operational phase should be: 

to store transports vehicle and machines in a safe place to prevent 

leaking of fuel; carefully handling of drainage water; neutralization 

of acidic leachate (Schreiber, 2014). Prevent spreading of concrete; 

prevent turbidity, timeframe; during which period, considering 

breeding seasons, make it possible for fish and otter to move freely 

in the streams; prevent pesticides to leak into the stream; construct 

settlement ponds to prevent leakage of sediment from the 

construction site into the streams (ibid.). All the mitigation 

measures mentioned above are to prevent impacts on both 

Svärtaån and Nyköpingsån and indirect to prevent impacts on 

biodiversity.  

Green Alternative 
Construction phase  

The Green alternative will have bridges over both Svärtaån and 

Nyköpingsån as suggested in the Project alternative. One difference 

between the alternatives is that the Green alternative will have 

more mitigation measures to prevent impacts on biodiversity. Also 

in general, the Green alternative will have longer bridges.  

Operational phase  

The operational phase for the green alternative may have less 

impact then the Project alternative, due to more mitigation 

measures.  

Mitigations 

See mitigation for Project alternative. In addition, prevent erosion 

by saving as much of the vegetation nearby the streams as possible 

and compensate habitat loss, due to the construction. Additionally, 

bridges have to be constructed in a way that make sure that the 

riparian zone is protected, so that terrestrial animals can move 

along the streams. If transparent noise reduction is put up, they 

have to make sure that they are constructed in a way so that birds 

don’t collide with them.   

Summary of possible impacts connected to the 

Biodiversity 
Zero Alternative - Minor Negative  

The overall assessment is that the Zero alternative will probably 

have a minor negative impact on biodiversity. Due to increasing 

road traffic which will contribute to higher levels of contaminants, 

air pollution and noise.  

Project Alternative - Minor Negative  

The overall assessment is that Project alternative probably will have 

minor negative impact on biodiversity in Svärta and Nyköping 

streams if the mitigation measures are implemented. Accordingly, 

the train will most likely decrease the number of cars travelling on 

road E4, which could contribute to a minor positive impact on the 

flora and fauna due to decreasing air pollution and contaminants.  

Green Alternative - Minor Negative  

The overall assessment is that the Green alternative probably will 

have a minor negative impact on the biodiversity in Svärta and 

Nyköping stream if the mitigation measures are implemented. As in 

Project alternative, the train will most likely decrease the number of 

cars travelling on road E4, which could contribute to a minor 

positive impact on the flora and fauna due to decreasing air 

pollution and contaminants. 
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Table 5.6 Summary of the impact on the environmental objectives. 

Environmental Objectives Project 
Alternative 

Green 
Alternative 

 
Sustainable Forests 

A Non-Toxic Environment 
A Varied Agricultural Landscape 

Flourishing Lakes and Streams 
Thriving Wetlands  

 A Rich Diversity of Plant and Animal Life 
 No Eutrophication  

↘ 

↘ 
↘ 
↘ 
↘ 
↘ 
↘ 
↘ 

↘ 

↘ 
↘ 
↘ 
↘ 
↘ 
↘ 
↘ 

5.2.3.6 Fragmentation 

Fragmentation Baseline  
The landscape in the stretch between Tystberga– Nyköping/Skavsta 

is already fragmented due to the existing railway and the E4 road 

(Trafikverket, 2015). Development of infrastructures creates 

barriers for animals like deers affecting the movement both in 

short-term, in search for food, and long-term to disperse to new 

areas to maintain the genetic variation (Trafikverket, 2015). In the 

stretch between Tystberga and Nyköping the opportunity for 

animals to pass through to the other side is almost absent, making 

the barrier effect large. Nyköping city creates a natural barrier for 

the deers which is contributing to a really low flow of deers around 

the city (ibid.). 

Connectivity in river Svärtaån is classified as bad according to VISS 

(2014). The potential for aquatic and terrestrial animals to migrate 

is blocked by a pond (with non-working water gates) close to 

Svärtafarmyard effecting the presence of wildlife in the area (ibid.). 

Connectivity in Nyköpingsån is classified as bad according to VISS 

(2014). Aquatic and terrestrial animal’s migration is affected by 

several ponds and a hydropower station, which affects the presence 

of wildlife in the area (ibid.) 

Zero Alternative 
If the development plan for Ostlänken is not implemented, the 

natural environment in the area will not be affected by any of the 

proposed options. Accordingly, the fragmentation will not be 

affected more than it already is. 

Project Alternative 
Construction phase  

The construction of the new railway will lead to loss of habitat and 

fragmentation. During the construction phase, an area off 11 

meters will be cleared out to make a room for the railway and on 

each side 20-25 meter will be cleared out to make room for a 

management/ maintenance street. Clearance off forest will cause 
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fragmentation of the landscape which could affect the movement of 

wildlife (Banverket, 2008) and additionally loss of fragmentation. 

The railway will have a big impact on loss and fragmentation of 

habitat (Helldin & Tytor, 2017) affecting migration and movement 

of wildlife. They’re going to be a space between the E4 and the 

railway which could be a potential danger for wildlife. The 

connectivity is already an issue in both Svärtaån and Nyköpingsån 

due to ponds and hydropower. In both of those areas the crossing 

of the streams will be on bridges, which prevents even more 

fragmentation of the landscape. 

Operational phase  

There will be bridges crossing the areas of Svärtaån and 

Nyköpingsån, which allows movement of wildlife and prevents 

habitat fragmentation.  But in general, when the railway is not 

constructed as a bridge or tunnel it will contribute to habitat 

fragmentation. Making it hard for wildlife to disperse to other areas, 

which in the long-term can affect the populations genetics. 

Mitigations  

Mitigations measures during the constructional phase could be to 

make temporary fauna passages so that wildlife can move between 

the areas. It would be good to save as much as possible of the 

vegetation nearby so that wildlife can live there. In areas that's not 

possible to save the vegetation, it could be a question to 

compensate if the habitat that are lost is of significant importance. 

The most important mitigation measures to prevent fragmentation 

is to construct ecoducts and passage for wildlife.  

Green Alternative 
Construction phase  

The Green alternative, which is presented by us students is believed 

to have less environmental impacts. One difference between the 

Green alternative and Project alternative is that the railway in the 

Green alternative will be closer to the road E4, until the stretch 

splits into two, this was due to the road E4 already having impacts 

on the environment and by drawing the new HSR beside it will 

probably make the landscape less fragmented. The Green 

alternative is proposing construction of bridges over Svärtaån and 

Nyköpingsån due to its high natural values. And besides the bridges 

over those areas, the Green alternative also want to construct more 

bridges over agricultural land, to prevent fragmentation.  

Operational phase  

In the Green alternative the railway will be constructed on bridges 

in a greater extent then in the Project alternative, which probably 

will decrease the impact of fragmentation on the landscape. The 

bridges in itself can function as fauna passages for wildlife if they 

are adapted.  

Mitigation measures  

See mitigation for Project alternative. In addition, in the Green 

alternative, building more fauna passages could be a way to prevent 

fragmentation. Cost of constructing fauna passages varies, due to 

the formation of it, for example the construction of one ecoduct in 

Skåne on road E65 between Svedala and Skurup will approximate 

cost around 50 million sek (Nilsen-Negrén P, 2018). Another option 

is to adapt bridges so that they can be used as fauna passages for 

wildlife (Trafikverket 2016). By for example construct a fence, with 

fine mesh, to direct smaller species to move towards the fauna 

passages. Additionally, plantation of vegetation that encourage 

wildlife to move towards the ecoducts or fauna passages has to be 

implemented (ibid.).  
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To prevent animals to get frightened during the construction and 

operational phase its important to construct fauna passages that 

are adapted to all sort of animals that want to move along the 

streams, for example otter-passages (Oral information, Tutturen, 

2018).  

Additionally, mitigation measures for prevent habitat loss is to save 

as much of the vegetation near the railway, when not possible, 

compensation of habitats that are lost due to the construction of 

the railway should be implemented. The bridges have to be 

constructed in a way that make sure that the riparian zone is 

protected, so that terrestrial and aquatic animals can move along 

the streams. If transparent noise reduction is put up, they have to 

make sure that they are constructed in a way so that birds don’t fly 

in to them.   

Summary of possible impacts connected to the 

Fragmentation 
Zero Alternative - Minor Negative  

The Zero alternative will probably have a minor negative impact on 

fragmentation. Due to fragmentation from the already existing 

railway and road E4.   

Project Alternative - Major Negative  

The overall assessment is that Project alternative probably will have 

a major negative impact on fragmentation of habitats due to a 

greater barrier effect caused by the new railway.  However, the 

landscape is already fragmented due to the existing railway and the 

road E4, making the impact smaller then if the area was to be 

undeveloped.  

Green Alternative - Medium Negative  

The overall assessment is that the Green alternative will most likely 

have a medium negative impact on fragmentation of habitats. 

Compared to the Project alternative the Green alternative will have 

less fragmentation due to more mitigation measures, like fauna 

passages. 

Table 5.7 Summary of the impact on the environmental objectives. 

Environmental Objectives Project 
Alternative 

Green 
Alternative 

Sustainable Forests 
A Varied Agricultural Landscape 

Flourishing Lakes and Streams 
A Rich Diversity of Plant and Animal Life 

↘ 
↘ 
↘ 
↘ 

↘ 
→ 
→ 
↘ 
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5.2.4 Recreation and Recreational areas 

5.2.4.1 Baseline  
The environment in the area of the stretch today have several 

attractive recreation and recreational areas, such as Ekensberg, 

Svärta skog, Masugnssjön, Masugnsskogen and Svärtaån together 

with Nyköpingsån (Banverket, 2009a). The conditions for recreation 

and recreational areas are considered good today (Banverket, 

2009a), with numerous of rivers suitable for paddling and fishing, 

hiking trails and also bicycle paths (Banverket, 2009a). The E4 and 

the existing railway already form a barrier in the landscape 

(Banverket, 2009a), which means that a new HSR could cause more 

barriers. Lacking mitigation measures could therefore result in a 

limitation of mobility that in turn would lead to a decrease in the 

availability of recreation and recreational areas (Banverket, 2009a). 

Mitigation measures to facilitate the access to recreation and 

recreational areas are therefore of great importance. 

5.2.4.2 Zero Alternative 
The current railway runs through and crosses certain areas of 

interest for recreation, a few of them mentioned in the section 

above and in chapter 2 (Banverket, 2009a). The recreation areas 

and recreational activities that exists today will remain the same or 

might even increase in number if the construction of the new 

railway is not constructed. The Zero alternative would therefore not 

contribute to any noticeable impacts on the recreation or the 

recreational areas.  

5.2.4.3 Project Alternative 
It is now decided that the HSR will be built in the red corridor, which 

means that the railway mainly will run close to/parallel to the E4 

when possible (Banverket, 2009a). The railway is proposed to 

mainly run on the ground, but will in some sensitive areas instead 

run on bridges and banks, to reduce the impacts on the 

environment (Trafikverket, 2017b). In the Project alternative bridges 

will be built over areas rich in archeological monuments, bigger 

roads such as the E4, sensitive areas such as Svärtaån and 

Nyköpingsån (Banverket, 2009a). The railway will in this stretch also 

cross the Sörmland trail, which is a hiking trail of regional interest, in 

four places (Banverket, 2009a). Mitigation measures will therefore 

be crucial for this alternative in order to keep and restore the places 

with recreation and recreational interest. The Project alternative, 

which is in the red corridor, is also considered to have less negative 

consequences on the recreation and recreational areas than the 

green corridor would. If all safety measures are taken into 

consideration, the impacts and consequences on the recreation and 

recreational areas are considered to be marginal and moderate 

(Banverket, 2009a). 

The proposal for the Project alternative is that the HSR will have 

double-tracks throughout the stretch except for the branch line, 

which will have single tracks instead. The existing railway is single-

tracked resulting in it being exposed to a very high load due to 

capacity limitation, this also leads to the railway being extremely 

susceptible to disturbances (Banverket, 2009b).  

According to Christian Udin, who works at the Swedish Transport 

Administration, they will upgrade the existing railway which will 

make it possible to increase the numbers of trains trafficking the 

branch line. By having double-tracks and upgrading the existing 

railway the frequency of the traffic can be increased resulting in 

approximately nine trains/h in both directions (Oral information, 

Udin 2018). For the branch line, two regional trains/h will be able to 

pass through Nyköping in both directions instead of the previous 

with only 7 to 26 regional trains/day (SJ, 2018; Oral information, 
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Udin 2018). Only regional trains and freight trains will traffic the 

branch line while the Inter-city rail will traffic the HSR (Oral 

information, Udin 2018). 

Construction phase 

Since the area already is exploited from existing infrastructure, such 

as the E4 and the existing railway, the impact on the recreation and 

recreational areas are therefore not as extensive as exploiting in a 

completely untouched area (Banverket, 2009a). Although, in some 

areas of the stretch an alternate route, e.g. the green corridor, 

could have less adverse impacts on the environment.  

Special areas for the construction work will be needed during the 

construction of the HSR. Temporary transport routes, storage of 

building masses and of soil and rock will also be needed in order to 

be able to carry out the work. Parts of the forest and agricultural 

land will also be turned into zones without trees used for road 

maintenance, which most likely will cause a decrease in the 

sociological value (Schreiber, 2014). This obviously leaves traces 

(Banverket, 2009a), furthermore, the construction phase will also 

have a greater impact on the recreation and recreational areas than 

what the operational phase will have. 

Operational phase  

The operational phase itself will not have as big impact on the 

recreation and recreational areas as the construction phase will due 

to the railway construction already being finished. No temporary 

transport routes, special areas for the construction work or storage 

for building masses etc is needed during this phase. The operational 

phase will have no further change in land use other than those that 

occurred during the construction phase. The only possible impacts 

are less accessibility to recreation and recreational areas if no 

sufficient mitigation measures are taken.  

Mitigations  

As mentioned earlier in 5.1.4.1 Baseline, the stretch mostly consists 

of mosaic landscape which means that there is more open ground. 

The Project alternative will run in more built-up areas with more 

people and also close to the E4, in short it mainly runs through more 

exploited areas. This will in turn have big impacts and cause major 

consequences on the recreation and recreational values in the 

stretch (Banverket, 2009a). Mitigation measures, in this case, could 

be compensating for new green areas, such as parks or recreational 

facilities, to reduce the potential impacts to a level that is not 

significant (Iterio, 2017). The consequences from densification in 

cities are not always positive, more residents also equal a higher risk 

of a decrease or even disappearance of important areas (Iterio, 

2017). It is of high importance to make the already existing 

recreation and recreational facilities even more available, creating 

and developing new recreation and recreational facilities in areas 

that will densify is also something that should be taken into 

account/be considered (ibid).  

An increase in green areas are not only a mitigation measure for the 

recreation and recreational values, the green areas can also be used 

as noise reducing mechanisms. By increasing the surface absorption 

of noise in those areas, using green barriers or through 

refurbishment actions, the acoustic conditions can be improved and 

the noise reduced (Noori et al. 2016). 

5.2.4.4 Green Alternative 
The Green alternative, which still is within the corridor, is a proposal 

that we students believe have the least impact on the environment. 

The railway has been drawn as close to the E4 as possible until the 

stretch splits into two, this was due to the E4 already having 

impacts on the environment and by drawing the new HSR beside it 
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less fragmentations would occur. Bridges are suggested over areas 

with archeological monuments, cohesive agricultural land and also 

hilly areas, since bridges can reduce the fragmentation of land, have 

less impact on sensitive areas during the operational phase and also 

reduce the noise (Figure 5.2). From the Svärta area to Skavsta 

centre the railway will differ in certain areas compared to the 

Project alternative. The Green alternative has a path that will 

impact less households, natural, recreation and recreational areas. 

It will for the most part run on bridges in order to avoid direct 

impact on the archeological monuments. To sum it up, the Green 

alternative is believed to have less impact than the Project 

alternative due to more bridges and a different route, although this 

alternative would with the highest probability be costlier. 

Construction phase  

The proposed Green alternative will most likely have a bigger 

impact during the construction phase than the Project alternative 

due to all the bridges in the stretch. When building a bridge, a lot of 

factors has to be taken into consideration, the topographical 

features, the geology and hydrological parameters are factors that 

one need to deal with carefully. Other factors that needs to be 

taken into consideration are economy and safety but also the time 

frame (Nagayach 2014). Constructing bridges will require the time 

that is needed in order to ensure the stability and safety of it. The 

green option also has impacts on recreation and recreation areas, 

even if the effects are of less concern compared to those from the 

Project alternative. Although, the longer time to finish the 

construction, the bigger the impacts are. When constructing 

bridges, depending on the design, machines and lots of material will 

be needed. This also means that the areas used as temporary 

transport routes, for construction work and as storage for building 

masses needs to be bigger but also used over a longer time. All this 

will lead to the nature, and in this case the recreation and 

recreational areas, being negatively affected. Recreation and 

recreational areas will be negatively affected by the proposed 

railway plan, it will in varying degrees’ act like a barrier that break 

the connections between the areas in which animals and humans 

are moving. But with efficient locations, good restoration and 

compensation measures this can partially be prevented. Although 

when done with all constructions, the impacts on the recreation and 

recreational areas will be less adverse.  

Operational phase  

If all mitigation measures are done properly the operational phase 

of the Green alternative will have little to no impact on the 

recreation and recreational areas, although temporary short-term 

noise may still occur when a train pass by. The aesthetic values are 

also something that could decrease due to all the bridges that have 

been proposed in the Green alternative. A greener design of the 

bridges is a measure that could improve the aesthetic values. 

Mitigations 

The natural areas are considered to have a high value, it is therefore 

important that these areas are preserved. New green spaces can be 

designed and located in areas that could connect the two. Although 

it is important that the green spaces are designed properly and can 

improve both the aesthetic value and the recreation and 

recreational value of the landscape in the stretch. Due to all the 

bridges in the Green alternative less fragmentation of the landscape 

will arise, this facilitates the possibility for both humans and animals 

to move. Passages will still be needed though, since the railway still 

will run on the ground and banks in certain stretches.  

The noise can be reduced through “green” noise barriers such as 

green hedges, concrete noise barrier with green vegetation. The 
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aesthetic and visual solutions for the design of the barrier also 

needs to be satisfactory, from all directions. If the barrier consists of 

living plants, the maintenance will be of great importance, 

especially during dry conditions (EPD 2014, Bendtsen, 2009). 

Something that must be kept in mind is that a green barrier still will 

constitute a barrier, which in turn will make the environment even 

more fragmented. 

The noise and vibration from the train when running on bridges 

arises from the bridge structures is said to not be a problem of 

significance due to already well developed mitigation measures. 

Further mitigation measures could include using newer more well-

developed brakes and also polishing of the tracks in order to reduce 

the noise emitted. Also, by scheduling the operation of the 

construction vehicles, the interference in recreation and 

recreational areas could be decreased (Square One, 2012). 

5.2.4.5 Summary of possible impacts connected to 

the Recreation & Recreational areas 
Zero Alternative - Minor Positive  

The overall assessment is that the Zero alternative most likely will 

have a minor positive impact on the recreation and recreational 

areas. The number of recreation areas and recreational activities 

that exists today would most likely remain the same or even 

increase in number. 

Project Alternative - Medium Negative  

The overall assessment is that the Project alternative most likely 

would have a medium negative impact on the recreation and 

recreational areas due to the stretch already being considered as 

exploited. The Project alternative will however, in certain areas, 

interfere with existing recreation areas and recreational facilities.  

Green Alternative - Minor Negative  

The overall assessment is that the Green alternative will have minor 

negative impact on the recreation and recreational areas due the 

positive and negative impacts being assessed to balance each other 

out. 

Table 5.8 Summary of the impact on the environmental objectives. 

Environmental Objectives Project 

alternative 

Green 

alternative 

 Clean Air  

A Non-Toxic Environment 

 A Varied Agricultural 

Landscape 

Flourishing Lakes and Streams 

A Good Built Environment 

A Rich Diversity of Plant and 

Animal Life 

→ 

↘ 

↘ 

↘ 

↘ 

↘ 

→ 

↘ 

→ 

↘ 

↘ 

↘ 
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5.2.5 Health 

5.2.5.1 Air pollution 
Trains emit particles via the wear of wheels and tracks, wear of 

brakes and suspension of dust and particles along the track. 

Sections of railway where braking occurs frequently have shown 

higher air particle concentration (Banverket, 2009a). The air emitted 

fraction of particles from trains have not shown to be significant or 

to exceed the swedish environmental quality standards in open 

stretches or at open stations. However, air concentration of emitted 

particles has shown a significant increase in enclosed environments. 

Concerned environments are areas of lesser ventilation and higher 

traffic load, as in tunnels, enclosed stations and at railway stretches 

sunken/surrounded by barriers or higher embankments. The heavy 

particles emitted which are dominated by iron particles (amount 

example: Fe>>Zn>Mn>Cr>Cu>Ni) is usually deposited close to the 

track e.g. in embankments.  

PM10 particles have been measured at previously described 

location however their origin related to trains and railway is not yet 

determined. The PM10 particles have the characteristics of 

absorbing other more or less dangerous particles and therefore 

increase human exposure (Gustafsson et al, 2007). Since the particle 

concentration in the air has not shown to exceed levels considered 

harmful they will not be assessed any further for the Project 

alternative. However, they are recommended to be considered 

when planning the stations at Skavsta and Nyköping where poorer 

ventilation could be expected. As for the air pollution today and in 

the future for the stretch in question, the largest contributor is the 

E4 motorway. 

 

5.2.5.2 Noise and vibration 
Baseline, noise and vibration 

For the stretch between south of Tystberga to Nyköping/Skavsta, 

the current main sources of noise and vibration within the proposed 

Ostlänken corridor, affecting nearby residents, are the E4 motorway 

and the current railway. Figure 5.9 shows a noise risk corridor along 

the motorway, whose outer lines represents the distance from the 

motorway where 60 dBA equivalent noise is likely to reach (today 

and by the year 2040) given no significant obstacles blocking the 

sound as it travels from the motorway. In the same figure a noise 

risk corridor for the current railway, whose outer lines represent 

where 70 dBA maximum noise is likely to reach as of today, given 

the same circumstances, also is seen. 

 

As figure 5.9 shows, the most densely populated areas affected by 

noise from these two sources as of today, for the area in question, 

are: Tystberga, Sjösa, and Nyköping. The amount of times per day 

on average where residents located within the 70 dBA maximum 

noise risk corridor next to the current railway are likely to 

experience events resulting in, or close to, 70 dBA maximum noise, 

on average are about 40 times per day (which represents the 

average amount of passing trains per day). 

In addition to these sources of noise another significant source of 

noise affecting residents in the more densely populated areas is 

urban road traffic, such as from the urban daily traffic in Nyköping. 

For the residents closest located to Skavsta airport, the noise by the 

plains also constitute a significant source of noise. 
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Figure 5.9 Overview of the Tystberga - Nyköping/Skavsta stretch, showing noise risk corridors for the motorway, the current railway, and for Ostlänken.
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The main source of vibration for residents and structures located in 

or nearby the corridor where Ostlänken is planned, as of today, is 

the vibration from the current railway. The heavier freight trains 

produce the most amount of vibration (Oral information, 

Johansson, 2018b). During passing of the densest areas of Nyköping 

these trains, as well as passenger trains, lower their speeds slightly 

(Oral information, Johansson, 2018a). According to Peter Johansson, 

vibration investigator at the Swedish Transport Administration, the 

vibrations caused by these trains through Nyköping as well as 

through other stretches within the area in question, are not likely to 

pose a significant risk for significant adverse impacts for structures 

or humans nearby (Oral information, Johansson, 2018b). Areas with 

large amounts of thick clay along the stretch are, as explained in 

section 1.7.2, of highest risk for adverse vibration impacts. The 

stretch between Tystberga and Nyköping/Skavsta has several large 

areas of clay, some of which are relatively thick. The vibrations 

caused by the current railway are however not deemed high enough 

to be likely to pose a risk for significant adverse impacts occurring 

along these clay areas (ibid.). 

Zero alternative, noise and vibration  
Neither car traffic through the E4 nor flight traffic through Skavsta 

airport are expected to change in major ways given the Zero 

alternative (Oral information, Delling and Udin, 2018). The traffic 

along the current railway is however expected to increase 

significantly from the average traffic levels of today, which is about 

38 passenger trains and 2 freight trains per day. This represents 

about 60% of its current maximum capacity according to Christian 

Udin, who is in charge of the Ostlänken plans for Nyköping 

municipality (Oral information, Udin, 2018). Åsa Lindkvist, who is a 

consultant at ÅF consult AB who currently (and since 2015) is 

providing technical acoustic assistance for the Ostlänken project, 

has provided us with the latest traffic estimate for the Zero 

alternative for the current railway for the year 2040 (Oral 

information, Lindkvist, 2018). The estimation is that the current 

railway given the Zero alternative, by the year 2040, will see 56 

passenger trains and 6 freight trains per day. The train speeds are 

expected to remain the same for both passenger trains and freight 

trains (Ibid). This represents a traffic increase of about 55 % along 

the current railway given the Zero alternative. 

 

Given the major increase in train traffic through the current railway 

that is expected, the increased noise levels this would result in 

would adversely affect the many residents located in dense areas 

close to the current railway within the stretch in question, such as in 

Tystberga, Sjösa and Nyköping. Slightly further south Enstaberga, 

Jönåker and Ålberga would be affected to the same degree as well. 

This is not likely to result in any significant changes regarding 

vibration impacts. 

Project alternative, noise and vibration during the operational 

stage 

Assuming the Ostlänkens plans of today are carried out there will be 

a new source of noise and vibration affecting large areas between 

Tystberga and Nyköping/Skavsta. For the year 2040 the prognosis 

based on the current plans is set at 176 train per day, 120 of them 

being high speed trains and 56 of them being larger regional trains 

(Oral information, Broberg, 2018). At Nyköping, the maintrack will 

go through Skavsta while a branch line will go through Nyköping 

along the current railway track through Nyköping. According to 

Christian Udin about 80% of the trains will go through the maintrack 

through Skavsta, while the other 20% will go through Nyköping 

where all of them will slow down through the most densely 



 222 

populated areas in addition to always stopping at Nyköping station 

(Oral information, Udin, 2018). 

In Figure 5.9, shown above in the baseline section for Noise and 

vibration, noise risk corridors for Ostlänken (for 70 dBA maximum 

noise outdoors), for the current railway given the Project alternative 

(for 70 DBA maximum noise outdoors), and for the E4 motorway 

(for 60 dBA equivalent noise outdoors), can be seen. As can be seen 

in Table 1.2 in section 1.5, the noise risk corridor for 70 dBA 

maximum noise outdoors for Ostlänken also represents the noise 

risk corridor for 45 dBA maximum noise indoors for houses nearby 

Ostlänken, given a reduction of noise by 25 dBA by an affected 

housing facility. This amount of noise reduction is expected to be 

typical for the majority of affected residential facilities along 

Ostlänken (Oral information, Lindkvist, 2018). As trains approach 

the stations they slow down. The lower speeds result in less noise, 

but noise resulting from the braking by the train as it approaches 

the station, and by acceleration of the train as it leaves the station, 

largely compensates for the reduced noise levels resulting from the 

lower speeds (Oral information, Johansson, 2018a). Thus, the noise 

corridors seen in Figure 5.9 remain somewhat representative along 

the stations as well. 

As figure 5.9 shows, the most densely populated areas that will be 

affected by noise from Ostlänken given the Project alternative, for 

the area in question, are: Tystberga, Sjösa, the central areas of 

Nyköping, and the northernmost areas of Nyköping (Hagalund, Harg 

and Oxbacken). Trains resulting in noise levels at, or close to, the 

maximum noise level along the track, are expected to be close to 

120 per day throughout the main track, and expected to be about 

30 per day through the sidetrack that runs through Nyköping. The 

latter number includes the expected traffic through the current 

railway given the Project alternative. 

As Ostlänkens operates at expected capacity it is expected that the 

train traffic through the current railway system will be greatly 

reduced. It is expected to decrease from about 40 trains per day, 

where about 2 of these are freight trains, to about 10 trains per day, 

consisting of only freight trains (Oral information, Lindkvist, 2018). 

These freight trains will also result in slightly lower maximum noise 

levels than certain longer passenger trains that use the current 

railway as of today (Oral information, Johansson, 2018a). The main 

areas that will be affected by this reduction of traffic and its related 

reduction in noise disturbance, within this particular stretch, is the 

central area of Nyköping and the village Sjösa. However, as a small 

amount of the trains traveling through Ostlänken will travel through 

the sidetrack that goes along the current railway through Nyköping 

and passes Sjösa, the reduction in overall noise disturbance for 

these areas will not be as significant as it will be for the area of 

Tystberga and for areas slightly below, such as for Enstaberga, 

Jönåker and Ålberga. These areas will not be affected by any 

significant noise disturbance from Ostlänken at all, and will as such 

see their noise disturbance decrease by a large amount given the 

traffic reduction from about 40 trains per day, to about 10 freight 

trains per day, along the current railway. 

In totality, when taking all the noise disturbance changes for all the 

affected areas for the stretch in question into a combined 

consideration, the verdict is that the reduced noise levels along the 

current railway will compensate somewhat for the noise that is 

expected to emanate from Ostlänken. 

The noise from the E4 highway is according to Clas Delling, 

responsible for road noise calculations at The Swedish Transport 

Administration for Stockholm and Södermaland counties, not 

expected to change in a major way during the operational phase of 

Ostlänken (Oral information, Delling, 2018). A certain number of 
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local residents are expected to choose to travel by train instead of 

by car (Oral information, Udin, 2018), but all in all this is not likely to 

change traffic levels along the motorway in a significant way (Ibid.). 

As for noise emanating from air planes from Skavsta, it is speculated 

that air flight from the airport may increase given the Project 

alternative (ibid.). This may result in slightly more noise disturbance 

for a large number of residents within the area. 

Little is today known about possible vibration effects by the high-

speed trains with the type of rail intended for Ostlänken (Oral 

information, Johansson, 2018b). During stretches along the 

Ostlänken route that consist of large amounts of thick clay, a 

distance of about 280 m next to the railway was in an EIA from 2009 

(Banverket, 2009a), with trains involving a max speed of 320 km/h, 

deemed to constitute a zone where there is a risk of possible 

adverse effects on humans and structures. This risk zone is as 

explained in section 1.7.2, despite the changed plans for max 

speeds at 250 km/h, still somewhat relevant for the latest Ostlänken 

plans. One reason for this is the fact that the reduction of max 

speed also will result in design changes to the rails that in itself 

results in more vibrations compared to the prior rail design (Oral 

information, Johansson, 2018b). In totality, Peter Johansson at the 

Swedish Transport Administration speculates that the vibration 

impact from Ostlänken most likely will be lower than the vibration 

impacts from the current railway as of today (Oral information, 

2018). 

 

Johansson motivates this speculation based on the the fact that 

freight trains not frequently (if at all) will use the track, as is the case 

with the current railway, and on his assumption in that the modern 

track design that will be implemented will mitigate vibration 

magnitudes to a significant degree (Ibid.). As explained further 

above heavier freight trains generally produce the largest amounts 

of vibrations. 

Project alternative, noise and vibration during construction 

During construction noise and vibration affecting humans is mainly 

expected to be produced during events such as excavation 

activities, drilling, construction of pile foundations, removal of 

bedrock, and during transports of materials, tools and machines 

(Oral information, Lindkvist, 2018). The events resulting in noise and 

vibration will alter in location throughout the construction period, 

and will be temporary in its presence unlike the noise and vibration 

sources during the operational stage of Ostlänken. It is also 

expected that the developers will seek to minimize noise and 

vibration impacts to a reasonable degree during the construction 

phase. Given this, and given the temporary nature of most noise 

and vibration events during the construction phase, noise and 

vibration impacts during the construction phase are not likely to be 

of major significance. 

Project alternative, mitigation efforts for noise and vibration 

Given that the train speed plans for Ostlänken changed in a major 

way as recently as late 2018, and given that the corridor for which 

Ostlänken will be constructed within was decided upon as late as in 

May of 2018 (Oral information, Udin, 2018), specific mitigation 

efforts for Ostlänken is at the time not planned in detail (ibid.). It is 

however expected that the developer, to a reasonable degree, will 

seek to avoid residential houses being affected by noise levels 

above the guidelines expressed in proposition 1996/97:53, as 

mentioned in section 1.7.1. Thus it is expected that noise reducing 

barriers will be put in place by the developers to maintain noise 

levels beneath these levels for nearby houses. During the 

constructional phase it is expected that the developers will seek to 

ensure the same. It is however likely that certain problematic noise 
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levels must be breached at times during the construction phase, 

even though it only will be temporary. 

Green alternative, noise and vibration during the operational 

stage 

The proposed Green alternative will deviate from the Project 

alternative track for along two stretches for the stretch from 

Tystberga to Nyköping/Skavsta. One stretch is the one next to 

Hagalund, Harg and Oxbacken north of Nyköping, the other is the 

stretch next to Sjösa. For both deviations, the Green alternative 

route passes these areas at a greater distance. In the case of the 

area consisting of Hagalund, Harg and Oxbacken, the track for the 

Green alternative will on average pass 100 m further away from the 

residents than the Project alternative. In the case of Sjösa, the 

Green alternative will on average pass 190 m further away from the 

residents. This in itself would under normal circumstances result in 

significantly reduced noise disturbance affecting these areas. These 

stretches will however for the Green alternative consist of elevated 

rails to avoid habitat fragmentation among other things. 

Elevated rails will according to Per Högner, the person in charge of 

the national noise program at The Swedish Transport 

Administration, result in the noise emanating from the rails 

spreading more efficiently as a result of it not encountering as many 

obstacles reducing the sound as it spreads from the rails (obstacles 

that the noise travels above). It may also result in reduced noise 

absorption by nearby ground (Oral information, Högner, 2018). As 

explained in section 1.7.1, the elevated structure may also function 

as an additional noise source. Increased noise disturbance resulting 

from the elevated tracks may thus be of a slightly larger or about 

the same magnitude, as the magnitude of the decreased noise 

disturbance that the slightly increased distances from the track will 

result in (ibid). 

According to Per Högner, the most efficient noise reducing 

measures for trains consist of noise barriers located as close to the 

noise source as possible, that also physically cover as much of the 

noise source as possible (Oral information, Högner, 2018). The 

Green alternative intends to apply these principles to a large degree 

along the elevated rails and along the more densely populated 

areas, such as through Nyköping. The Green alternative intends to 

reduce noise disturbance for all affected residents to levels lower 

than the guideline levels expressed in proposition 1996/97:53, 

mentioned in section 1.7.1, which the Ostlänken developers are 

likely to rely upon in their planning to a significant degree (Oral 

information, Delling, 2018). The Green alternative will seek to 

ensure that 40 dBA maximum noise not is surpassed indoors for 

affected houses, and that 55 dBA equivalent noise, and 65 dBA 

maximum noise, not is surpassed outside at the facades of affected 

houses. Thus, the Ostlänken developers, given the Project 

alternative, are not likely to use as efficient noise reducing barriers 

as the Green alternative will make use of. 

As explained in section 1.7.1, humans have been found to be 

adversely affected to a significant degree by noise levels lower than 

the levels listed in the proposition mentioned above. In total, the 

Green alternative will thus result in significantly reduced noise 

impacts compared to the Project alternative. The more efficient 

noise barriers will come at the cost of a reduced visual experience 

by the train passengers during certain stretches (given the reduced 

visibility). Noise barriers that are as transparent as possible will 

however be the goal for the Green alternative. 

Aside from the above-mentioned changes to noise levels for the 

Green alternative, noise impacts for the Green alternative for the 

stretch from Tystberga to Nyköping/Skavsta will not differ from the 

Project alternative. This includes expected changes to noise levels 
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for the E4, the current railway, and the Skavsta airport, given that 

Ostlänken is implemented. As explained in the section covering the 

operational phase of the Project alternative, the biggest expected 

change to noise levels among these noise sources given that 

Ostlänken is implemented, will consist of significantly reduced 

traffic along the current railway. This will affect many residents in 

the area, as explained in the Project alternative section. 

Per Höger speculates that vibration levels from elevated track on 

pillars (as intended for the Green alternative) in general might be 

slightly lower than vibration levels from non-elevated track, given 

that the ground allows elevated track to be built to begin with (Oral 

information, Högner, 2018). Given this vibrations levels for the 

Green alternative might be somewhat lower for the parts north of 

Hagalund, Harg and Nyköping, and west of Sjösa, where elevated 

track will be implemented for the Green alternative assuming that 

the ground allows it. 

Green alternative, noise and vibration during the construction 

stage 

The Green alternative will not differ from the Project alternative 

when it comes to noise and vibration during the construction stage. 

Given the temporary nature of the noise and vibration events 

during construction, and given the measures already likely to be 

taken to mitigate noise disturbance for humans and animals during 

construction by the developer, we deem that additional noise and 

vibration reducing measures during construction most likely not will 

be necessary to avoid significant adverse impacts on humans, 

wildlife, and buildings. 

Green alternative, mitigation efforts for noise and vibration 

The Green alternative will deviate from the Project alternative by 

passing the area of Hagalund, Harg and Oxbacken, and the area of 

Sjösa, at greater distances (on average about 100 m north of the 

Hagalund, Harg, Oxbacken area and about 190 m west of Sjösa). 

These track deviations are by themselves noise mitigation efforts. 

The same stretches will however also consist of elevated rails which, 

as explained in the Green alternative operational phase section, 

overall may result in slightly increased or about the same noise 

levels along these stretches, compared to the project alternative. 

 

To mitigate this issue, and to in general aim for levels of noise 

disturbance for residents lower than what the developers are likely 

to aim for (as explained in the Green alternative operational phase 

section), the green alternative will include mitigation efforts in the 

form of noise barriers capable of reducing noise to a higher degree 

than the noise barriers that are likely to be used by the Ostlänken 

developers (as explained in the Green alternative operational phase 

section). These more efficient noise barriers will for the Green 

alternative be implemented along the elevated track as well as 

along all the more densely populated areas along the track, such as 

through Nyköping. The Green alternative operational phase section 

lays out the principles behind the design for the noise barriers that 

will be implemented for the Green alternative. 

 

The Green alternative will also ensure that the high-speed trains are 

equipped with composite breaks as opposed to breaks made in cast 

iron or other materials, assuming this not already is implemented 

for the project alternative. Composite brakes are the type of brakes 

that reduce train noise the most and result in noise levels up to 8-10 

dB lower than noise levels emanating from brakes made in cast iron 

(Oral information, Högner, 2018). 
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5.2.5.3 Summary of possible significant impacts 

connected to Noise and Vibration 
Zero Alternative - Minor Negative. 

Increased traffic with about 55% along the current railway will 

increase noise levels for some residents in the area in question, as 

well as for a large number of residents in densely populated areas 

nearby. A possible slight increase of traffic on the E4 would increase 

noise levels for some residents. Vibration impacts are not expected 

to be significant. 

Project Alternative - Minor Negative 

Ostlänken will result in a new significant noise source for many 

residents. A major reduction of traffic on the current railway will 

however result in reduced noise for a fair number of residents in the 

area in question, as well as for a large number of residents in 

densely populated areas nearby. A possible slight increase in flight 

travel through Skavsta airport could result in slightly increased noise 

levels for a large number of residents. Vibration impacts are not 

expected to be significant. 

Green Alternative - Neutral/No Impact 

Ostlänken will result in a new significant noise source for many 

residents. The Green alternative will however include more efficient 

noise barriers. A major reduction of traffic on the current railway 

will result in reduced noise for a fair number of residents in the area 

in question, as well as for a large number of residents in densely 

populated areas nearby. A possible slight increase in flight travel 

through Skavsta airport could result in slightly increased noise levels 

for a large number of residents. Vibration impacts are not expected 

to be significant. 

 

Table 5.9 Summary of the impact on the environmental objectives. 

Environmental Objectives Project 

Alternative 

Green 

Alternative 

A Good Built Environment 

A Rich Diversity of Plant and 

Animal Life 

→ 

→ 

→ 

→ 

 

5.2.6 Natural Resources 

5.2.6.1 Baseline  
The natural resources of Rock, Soil and Water is concerned in 

previous section (5.2.3.2 Geology, 5.2.3.3 Soil and 5.2.3.4 

Hydrology).  

Section four of Ostlänken comprises the major national natural 

resources of woodland, agricultural land, bedrock/gravel, water 

areas and groundwater. The mosaic landscape of agricultural land 

and forests is fragmented and sectioned by roads, streams or 

residential areas. The woodlands are as the mosaic landscape 

fragmented similarly however, roads and residential areas are less 

abundant in the woodlands. The major barriers within this section is 

the E4 and existing railroads. Within and close to the corridor, the 

mosaic landscape comprises both and woodlands and agricultural 

land (Figure 5.1).  

The forestry and it´s high and sustainable timber production is a 

product of the last decade’s forestry-developments. The forestry 

industry stood for 10 % of Sweden's total export value and at 3 % of 

the BNP (Andersson et al., 2009). According to the Swedish 
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Environmental Code (3 ch. 4 §.) sustainable forestry and agriculture 

is of national concern. Forest land considered as productive should 

to a great extent be protected in a way that ensure rational forestry.  

Agricultural land suitable for cultivation can only be claimed if it is 

needed to sustain significant social interests (Banverket, 2009a). 

The Environmental Goals of Sweden aims to preserve the long-term 

use of agricultural land. Agricultural land that is left uncultivated, is 

a subject to overgrowth and eventually turns into forest (Lindeberg 

et al. 2017). Södermanlands county is responsible for the cultivation 

of 5 % of the national arable land. Nyköping municipality houses the 

largest cultivated arable land areas in Södermanland which are also 

classified as fertile agricultural land. The part of full-time agricultural 

businesses is among the highest in Södermanland and well above 

the average in Sweden (Jordbruksverket 2015, LRF konsult 2017). 

The agriculture is one of the basis for a general and cultivation value 

of a landscape and the countryside as well as a prerequisite for 

other cultural, recreational and economical values. Smaller 

agricultural activities are more incident to larger fields and 

therefore, sensitive to e.g. fragmentation (Banverket, 2009a).  

This stretch of Ostlänken comprises areas rich in various game, 

dominated by hooved animals. Hunting constitutes an important 

income for several landowners with hunting licence as a product. 

The presence of wild game on the gamekeepers own land is key for 

the local hunting. Weaker wild game populations are observed 

South of the E4 where additional barriers in a North-South direction 

likely further weakens the Southern populations. Type of game 

varies between the agricultural and the forest landscape. Red deer, 

Fallow deer and Boar are examples of wild game in this area where 

e.g. Red deer density is considered high at forests related to Skavsta 

(Banverket, 2009a). Trafikverket decision of fencing will increase the 

barrier effect of wild game, which at areas without barrier passage 

fully delimits and inhibits wild game movement/migration. The E4 

constitutes a barrier however, wild animal’s crossings occur. The 

existing railway holds a smaller barrier effect thus fencing is rare. 

Little movement of game between either side of the E4 occur 

(Trafikverket, 2017f; Banverket, 2009a). Major barriers as a fenced 

railroad is known to have implications on hunting however the 

reasons are complex. Reducing access and delimiting hunting areas 

may have implications on the management of wild game. Barriers 

are also known to weaken populations when appropriate passages 

are not given (Banverket, 2009a). 

Blindkällan – Kråkstugan/Håkanbo 

This railway stretch in a North to South direction concerns the 

mosaic landscape down to Sättra, consisting of cultivated fields and 

forests as well as smaller housing areas. South of Sättra the 

landscape consists of woodlands. Major barriers concerning this 

part is the E4 and the existing railway between Järna and Sjösa.  

Håkanbo – Skavsta 

The mosaic landscape of agricultural land dominates where 

topography is flat and forest areas or patches of forest exists on 

most hills. Farms and housing areas generally exists in connection 

with agricultural land. Barriers exists mostly in the form of roads 

and streams. Major barriers within this stretch are the roads Riksväg 

223, Riksväg 53 and E4. Nyköpingsån is amongst other smaller 

streams a natural barrier of both woodland and agricultural land in 

this area. The area of Skavsta airport is the largest project claimed 

area of agricultural- and woodlands.  

Branch line/track Ostlänken-Nyköping-Skavsta 

The corridor of the branch line is placed on a mosaic landscape with 

natural resources of cultivated arable fields and forest. Northward 

from Nyköping the area within the corridor consists of larger forest 
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areas and crosses a larger field of agricultural land. An area 

currently fully delimited by the E4, the city of Nyköping and the 

current railway. Between Nyköping and Skavsta, patches of forest 

are surrounded by cultivated fields and delimited by the current 

railway and larger roads. 

5.2.6.2 Zero Alternative 
Impact descriptors  

The Zero alternative will according to the EIA made by Banverket 

(2009b) imply that only a few more trains might traffic this railway 

stretch and no changes to the placement of the railway or the 

station of Nyköping, as well as no station at Skavsta (Banverket, 

2009b). This would directly not lead to any effects towards the 

natural resources thus the fragmentation and accessibility to the 

natural resources remains the un-changed for the forestry, 

agriculture as well as recreational and commercial accessibility of 

forests, agricultural land, lakes and streams.  

The effects on hunting will not change in a Zero alternative. The 

existing barriers remains and hunting is adapted to the current 

situation. The main barrier of the E4 inhibits wild game movement 

in a NW-SE direction however larger game as deer is known to 

occasionally cross the E4. The existing railway does not constitute a 

barrier for wild game with the lack of fencing. Not disturbing wild 

game movement does however give the risk of potential animal 

crossing accidents along the existing railroad. 

5.2.6.3 Project Alternative 
Construction phase  

Agricultural land 

Blindkällan – Kråkstugan/Håkanbo 

At the northern part of this area, there will be a risk to fragment 

agricultural land and forests in the mosaic landscape. The railway 

stretches 50-200 meters from the E4 from Sättra to Blindkällan 

which leaves agricultural land as smaller sections between the 

railway and the highway. Agricultural land at Blindkällan will be less 

affected by fragmentation because of the bridge giving access to 

otherwise delimited fields. The areal claim when constructing the 

railway will have a significant impact in loss of agricultural land in 

the smaller fields in this location. 

Håkanbo – Skavsta 

During the construction of this part of the railway large areas of 

agricultural land will be claimed for the railway. The bridges planned 

in this area will be crucial in maintaining the accessibility and 

usability of the agricultural land. The number and location of 

bridges is possibly insufficient in terms of accessibility to fields 

which changes in Bullersta, Hagnesta and north east of Säby. 

Branch line Ostlänken–Nyköping-Skavsta 

Claim of agricultural land will west of Sjösa will be of less 

significance due to the larger fields however, a large area of the 

agricultural land will be delimited with the barrier effect of the 

railway, without planned access to the area. Larger relative part of 

the agricultural land southward towards Nyköping city entrance will 

be claimed for the branch line. A fully delimited agricultural field will 

occur between the railway and the E4 and likely lost to overgrowth, 

turning into woodland.  West of Nyköping, areal claims will occur, 

however no plans of the stretch between Skavsta and Nyköping has 

been determined. 

Forests 

Blindkällan – Kråkstugan/Håkanbo 

This part of the project railway will have the least effect on 

fragmenting larger areas. Constructing the railway as close as 
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possible to the E4 reduces the amount of claimed forest and 

agricultural land. Along the E4 the project railway leaves a gap of an 

estimated 50-200 meters between the track and the highway. An 

area that significantly will reduce or remove the ability and 

accessibility to proceed forestry which reduces the economic value 

in that forest. 

Håkanbo – Skavsta 

The significant effect on the forestry will in this area be the areal 

claim of productive forest. Accessibility and possibility to proceed 

forestry is estimated to be less affected. 

Branch line Ostlänken–Nyköping-Skavsta 

North of where the branch-line railway crosses the E4 this stretch 

connects with Ostlänken. The shape of the connection implies a 

longer area wedged between the two railways. This reduces the 

accessibility and usability of forestry in this area when the only 

opening of this wedge is delimited by the Nyköping gravel pit. The 

larger forest area will also be split southward to the E4. In relation 

to the existing railway the project railway will leave a gap between 

itself and the current track which will inhibit a larger forest area to 

forestry with lack of access. At Ullevi and Skavsta, patches of forest 

will be sectioned of however maintaining the access to the forests. 

Hunting 

During the various stages of construction, it could be assumed that 

transport to and from the construction site as well as noise would 

disturb local wild game. This short term effect on game is estimated 

to have little to no impact on hunting. The areas of specific 

importance to hunting may be employ protective techniques to 

minimise disturbance. 

 

Operational phase  

Agricultural land 

Blindkällan – Kråkstugan/Håkanbo 

The sections of agricultural land that will be un-accessible by 

agricultural vehicles will imply a loss of agricultural land which 

uncultivated will turn into a delimited forest area. 

Håkanbo – Skavsta 

If the accessibility to fields in Bullersta, Hagnesta and north east of 

Säby is reduced in a greater extent, agricultural land will grow to be 

a forest and the value as agricultural land will be lost.   

Branch line/track Ostlänken-Nyköping-Skavsta 

The delimited area of agricultural land between the project track 

and the existing railway is possibly a subject of overgrowth and lost 

agricultural land if the accessibility is reduced to the extent of non-

profitable usage.  

Forests 

Blindkällan – Kråkstugan/Håkanbo 

Ostlänken possibly claims more forest used in forestry than the area 

associated with only the track and the tree free zone. This, if the 

possibility for forestry at the sectioned forest areas becomes to 

costly.  

Håkanbo – Skavsta 

Although major delimiting of forests in terms of accessibility is low 

in this area. The larger forest areas and patches will be divided by 

the railway and possibly increases cost of forestry, reducing the 

economic value of this natural resource. 
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Branch line Ostlänken-Nyköping-Skavsta 

No operational impacts are estimated effect the forest as a natural 

resource in this area. 

Hunting  

Where Ostlänken stretches close to the E4 less effect on the hunting 

could be expected. Habitat will however be lost to the delimited 

area between the railway and the E4 as well as the areal claim of 

the railway. The patches between Ostlänken and the E4 will likely 

not experience wild game. The previous barrier of the E4 will now 

be a complete barrier where it previously allowed for occasional 

crossings. This effect will lower the occasional accidents with traffic 

as animals cross the E4.   

 

The railway stretch north of Nyköping (Håkanbo) to Skavsta will 

potentially have larger effect on hunting, since a barrier is 

introduced in the mosaic landscape constituting habitat to wild 

game. Where the railway stretches on bridges the movement of the 

game is less disturbed. Where it will cut through hills and be 

constructed on banks with fencing this might have negative impact 

on the wild game population. Consequences will also concern the 

hunting experience which can be reduced with noise disturbance 

and impact on the visual landscape experience from the railway 

under operation. Between Håkanbo and Skavsta the larger 

delimited area would be less favourable for wild game, however 

previously possibly affected by the urban to rural area in the vicinity 

of Nyköping.   

Mitigation  

Mitigating the negative impacts of barrier effect can be done by 

adding bridges to increase accessibility and reduce the barrier 

effect. Bridges also reduces the intrusion into the landscape. 

Therefore, appropriate mitigations are to create bridges where 

access is needed in order to preserve a natural resource or to 

maintain the economical value of the natural resource. Creating 

bridges that claims little area is to prefer when the areal value of a 

natural resource is significant.  

5.2.6.4 Green Alternative 
Construction phase  

Agricultural land 

Blindkällan – Kråkstugan/Håkanbo 

The agricultural land concerned by this section of the railroad will 

be affected by areal claim of the agricultural land for the railway. 

The area used for the railway is the end of the fields towards the E4 

which doesn´t fragment any fields. Areal claims of agricultural land 

will also occur where the bridge at Blindkällan will be constructed. 

Håkanbo – Skavsta 

Little to no fragmentation of the agricultural land will occur in this 

section. Area claim for the railway will occur where the bridge is 

constructed and at Harg where the railroad will be placed on the 

ground over embankments. 

Branch line/track Ostlänken-Nyköping-Skavsta 

Areal claims of land will occur but kept low with the bridge without 

fragmenting the field west of Sjösa. East of Nyköping the Green 

alternative railroad will connect and run along the existing railway 

into Nyköping. This claims area of the agricultural land southward 

towards the Nyköping city entrance but maintains the accessibility 

without fragmentation. West of Nyköping where the green branch 

line runs along the existing railway will not increase fragmentation 

however claiming agricultural land. 
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Forests 

Blindkällan – Kråkstugan/Håkanbo 

The railroad that will keep 0 - 50 meters of distance to the E4 will 

reduce the amount of forest but keeping fragmentation as low as 

possible. Delimited forest land will occur in areas where the bends 

of the railroad has to preserve the characteristics of a HSR.  

Håkanbo – Skavsta 

Areal claims and loss of forest will occur at the stretch. 

Fragmentation of forest patches is low in this area. Accessibility is 

reduced to a smaller extent, where the railroad stretches at banks 

on the ground and through cuts in the landscape. 

Branch line Ostlänken-Nyköping-Skavsta 

At the branching north of Sjösa the delimiting of the forest area 

wedged between Ostlänken, the branch line and the quarry will be 

opened up granting access to this forest. Fragmentation in this area 

will occur however the accessibility will be kept to a greater extent. 

Fragmentation and delimiting forest of the forest area close to the 

city of Nyköping between Ekensberg and Sjösa will be avoided as 

the branch line consolidates with the existing railway. 

Fragmentation will occur in the forest patches south of Skavsta 

airport. Accessibility to the divided forest parts will be kept reduces. 

Hunting  

Again the effects during the constructional phase of the Green 

alternative will again be fairly limited. Traffic passing through the 

areas of large game populations could be avoided where possible to 

minimise disturbances. Also traffic could be reduced or redirected 

from sensitive areas during hunting seasons. 

 

 

Operational phase  

Agricultural land 

Blindkällan – Kråkstugan/Håkanbo 

The areal claim of agricultural land will not affect the use of the 

fields. 

Håkanbo – Skavsta 

The areal claims of agricultural land from bridges is estimated to 

have little impact on the agricultural activity. How usable the areas 

close to the bridges are and how well they will be managed largely 

depends on the configuration of the bridges during the 

construction. 

Branch line Ostlänken-Nyköping-Skavsta 

The agricultural activity is estimated to proceed with little to no 

effect from the constructed railway.  

Forests 

Blindkällan – Kråkstugan/Håkanbo 

No impact is estimated during the operational phase. 

Håkanbo – Skavsta 

The efficiency of forestry is possibly reduced to a smaller extent 

where the railroad cuts through the landscape and reduces access 

between forest areas. 

Branch line Ostlänken-Nyköping-Skavsta 

The sectioned forest patches south of Skavsta and at the branching 

north of Sjösa possibly reduces the efficiency of forestry. 

Hunting  

The Ostlänken Green stretch along the E4 will have little to no 

impact on hunting giving little un habitable forest in between. 
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Ostlänken will contribute to and increase the barrier effects of the 

E4. From Håkanbo to Skavsta the delimited area created south of 

Ostlänken will have effect on movement of wild game. The barrier 

created by Ostlänken will compared to the Project alternative 

support more movement to and from this delimited area because of 

the extended use of bridges. Noise disturbance on wild game will 

remain similar as the green Ostlänken alternative. The experience of 

hunting will be affected by noise but the visual experience could be 

estimated to be larger because of the extended bridges.  

Mitigation 

The mitigation measures incorporated into the Green alternative 

exists of the extended and changed placement of bridges. The use 

of bridges minimizes the areal claim of constructing the railway as 

well as to a great extent reduce the fragmentation and barrier 

effect of the landscape and natural resources as woodlands and 

agricultural land. 

5.2.6.5 Summary of possible impacts connected to 

the Natural Resources 
Zero Alternative - Neutral/No Impact 

The Zero alternative does not affect the natural resources. The 

forestry and the agricultural cultivation of arable land has adapted 

to the existing railway over an extended period. The agricultural 

landscape and productive forests remain unaffected with the 

existing fragmentation of the natural resources. Hunting will remain 

unaffected with no additional change of the environment and 

landscape.  

Project Alternative - Major Negative  

Fragmentation of the agricultural land will lead to overgrowth 

where fields will be inaccessible or completely delimited.  The 

overgrown fields will turn into forest but the value of agricultural 

land will be lost. Limited access to fields can create a reduced value 

of the resource. Agricultural land will also be lost to the area claim 

of bridges and where the railroad is placed on the ground over the 

fields. Fragmentation of forest areas will create delimited areas of 

forest that removes the possibility of forestry. These forests will lose 

their well-managed characteristics for forestry. Barrier effects from 

the railway where it´s placed in the ground will affect accessibility 

and possibly reduces the value of forests. The area claim of forest is 

greater than the agricultural land loss because of the tree free zone 

beside the railway. To increase the preserved value of the forest 

and agricultural landscape an increased number of bridges, 

extended bridges and bridges with less areal claim. 

Barriers introduced possibly weakens the wild game populations 

locally. The hunting experience will be affected by visual and noise 

impacts from the railway.  

Green Alternative - Medium Negative  

The railway stretch will have impacts in areal intrusion and claims of 

agricultural land to a smaller extent than the Project alternative. 

Access to fields is maintained throughout the section. Areal claims 

of the railway will reduce the area of forest. Access to forests is 

close to fully maintained so that forestry can proceed. 

 

Ostlänken introducing barriers could affect wild game population to 

a lesser extent than the Project alternative with the greater use of 

bridges and less habitable forest areas. The noise and visual impacts 

could decrease the hunting experience locally. 

 



 233 

 Table 5.10 Summary of the impact on the environmental objectives. 

Environmental Objectives Project 

Alternative 

Green 

Alternative 

Sustainable Forests 

A Varied Agricultural 

Landscape 

A Good Built Environment 

↘ 

↘ 

↘ 

↘ 

↘ 

→ 
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5.3 Summary of Section 4  
Table 5.11 Description of the colour scheme impact for the impact assessment. 

 

 

Table 5.12 Summary of the impact assessment of the different environmental types. 

 Zero - Alternative Project - Alternative Green - Alternative 

Visual 

landscape 

No Impact 

due to the visual impact of the 

existing railway staying the same. 

Medium Negative 

due to further ground level development 

decreasing the visual value. 

Major Negative 

due to the stretches built on bridges having a 

higher visibility. 

Cultural 

environment 

No Impact 

due to the cultural remains remaining 

as they are due to no interference in 

the environment. 

Major Negative 

due to the area being more fragmented 

due to short sections with bridges. 

Medium Negative 

due to the area being fragmented, but not as 

fragmented as in the Project alternative due to 

longer bridges. 

Natural 

environment 

Minor Negative 

due to increased road traffic, that 

would lead to increased pollution in 

run off to hydrology and soil. 

Major Negative 

due to irreversible changes to the 

landscape and possible implications to 

hydrology and ecology. 

Medium Negative 

due to reduced amounts of fragmentation and 

rock cutting required. 

Outdoor 

recreation 

Minor Positive 

due to the number of recreation areas 

and activities, that exists today, 

remaining the same or even increase 

in number. 

Medium Negative 

due to the line that will disturb current 

recreation and recreational areas 

Minor Negative 

due to possible adjustments in the line 

route/design, which will reduce fragmentation and 

disruption. 

Major negative Medium negative Minor negative Neutral Minor positive Medium Positive Major Positive 
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Health Minor Negative 

Increased traffic on the E4 and the 

current railway will increase noise and 

air pollution. 

Minor Negative 

A new noise source in the form of 

Ostlänken. Reduction of traffic on the 

current railway. Improved travel and job 

opportunities. 

Minor Positive 

More efficient noise barriers for Ostlänken. Less 

fragmentation degrading outdoor activities. 

Reduction of traffic on the current railway. 

Improved travel and job opportunities. 

Natural 

resources 
No Impact 

due to the current areas of 

significance that would not be 

touched. 

Major Impact 

due to the forest and agricultural land 

being removed. Fragmentation further 

creates unusable areas of forest and 

agricultural land. 

Medium Negative 

due to the forest and agricultural land being 

removed. 

As Table 5.12 displays, the Zero alternative can be considered as the 

alternative with the least negative impact on the environment. The 

negative environmental impacts in the Zero alternative are due to 

an increase of traffic on the E4. The Project alternative have the 

most negative impacts on the environment due to the 

fragmentation and irreversible changes of the environment. The 

Green alternative have longer stretches of bridges and therefore 

gives less impacts on the environment compared to the Project 

alternative. Its advised that if the project must go ahead that the 

adjustments made in the Green alternative would create a less 

impactful project however the Zero alternative for Section 4 is the 

least damaging.
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6. Combined analysis for all sections

6.1 Combined Matrix 

The environmental impacts in every section have been assessed in 

Chapter 2-5 have been added together to create a common matrix. Table 

6.2 shows a shared result of the environmental impacts of project 

Ostlänken on Section 1-4 covering the stretch from Järna to Nyköping. 

Based on the overall assessment, the Zero-alternative has got the least 

negative impacts on the environment, with no or minor negative impacts 

for all areas of concern. However, considering that the project has been 

approved by the Swedish government in 2018, it is important to look at 

the difference between the Project compared to the Green alternative as 

well. According to the assessment, the Green alternative is the alternative 

with the least negative impacts. The Green alternative has less negative 

impacts on the natural environment, health and outdoor recreation. 

However, it will have more negative impacts on the visual landscape and 

equally negative impacts on the cultural environment and natural 

resources as the Project alternative. 

 

 

 

 

 

 

Table 6.1 Seven graded scale used for describing impact significance. 

Significance Description of significance 

Major 
Positive 

A major improvement of the quality of the 
environment compared to the situation today or a 
major positive impact on human health on both a local, 
regional and global scale. 

Medium 
Positive 

An improvement that is substantial, but does not ad up 
to a major improvement.  

Minor 
Positive 

Small improvement of the current situation 

Neutral/No 
impact 

No impacts 

Minor 
Negative 
 

 

Small negative impacts compared to the current 
situation. These can be temporary, reversible or of 
small magnitude.  

Medium 
Negative 

Negative impacts of larger magnitude that stretches 
over a longer time period but are preventable. 

Major 
Negative 

Major negative impacts on the environmental and 
human health. These are irreversible and not possible 
to mitigate. 
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Table 6.2 Combined matrix for Section 1-4. For explanation of colors see Table 6.1. For description. 

 Zero alternative Project alternative Green alternative 

Visual 
landscape 

The road E4 is today a visual impact 
and barrier effect. Without the new 

railway, the visual landscape will have a 
neutral effect with no further visual 

impacts. 

The project alternative will cause more 
barrier effects and visual impacts. The 

landscape will be more fragmented and 
change the visual connectivity. 

The Green Alternative with longer and more 
bridges can affect the areas aesthetic value. 
The bridges can have a negative effect, if not 

properly designed. 

Cultural 
environment 

Cultural areas and remains, cultural 
heritage such as agriculture as well as 
their accessibility will be the same in 

the zero alternative. 

The project alternative leads to physical 
fragmentation, barrier effects, noise 

disturbances, risk of destroying artefacts and 
affects national interests for cultural 

environment. 

The green alternative will lead to less 
fragmentation and barrier effect where 
bridges. Negative impacts on noise and 

destruction of artefacts and national interests 
remains. 

Natural 
environment 

Increased traffic on the E4 would 
increase noise and polluted runoff. No 
impacts on fragmentation and species 

richness. 

The project alternative will lead to habitat 
fragmentation, increased soil-, water- and 

air pollution, noise and vibrations and 
irreversible changes to the landscape. 

Less habitat fragmentation, less cutting of 
rocks, preserved connectivity and grazing. In 

some areas, noise, vibration and 
fragmentation will have a negative impact. 

Outdoor 
recreation 

The recreational areas will remain 
preserved. It is possible that 

recreational areas will be more popular 
and visited. There is a risk of increased 
pollution in areas used for recreation 

from the E4 if traffic increases. 

 
The overall attractiveness for recreational 
areas will decrease due to barrier effects, 

noise and aesthetic changes. 

If several bridges will be built the barrier effect 
will decrease and the access to recreational 

areas will improve. 
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Health Increase in traffic on the current 
railway and the E4 will increase noise 

level somewhat. Not constructing 
Ostlänken could affect socio economics 

of nearby cities negatively. 

Increased noise, vibration, pollution and 
fragmentation have negative impacts on 

health. Decrease in traffic on existing rail will 
decrease noise levels and socioeconomics of 

nearby cities will benefit from the 
construction. 

Less noise due to noise barriers and less traffic 
on the existing rail. Reduced fragmentation for 

outdoor recreation, less vibration. Improved 
job and travel opportunities, similar to the 

project alternative. 

Natural 
resources 

The fragmentation from the E4 will stay 
the same and there is a risk that higher 

traffic can cause increased pollution 

Further fragmentation creates unprofitable 
areas and distribution for hunting, forestry 
and agriculture. The groundwater reservoir 

in Tunsätter can be affected and cause 
potential downstream contamination. 

Bridges can reduce the fragmentation. The 
areas used for hunting, forestry and 

agriculture can still be affected due to 
decreased land connectivity. The groundwater 

reservoir in Tunsättra can be affected the 
same as in Project Alternative. 

6.2 Environmental Objectives 

 
In Table 6.3 the environmental objective that are considered affected by 

Ostlänken have been evaluated regarding whether they will be positively, 

negatively or neutrally affected by the railway construction. Each 

objective has been analysed for all of the three alternatives. 

↑ indicates positive impact 

→ indicated no notable impact 

↓ indicates negative impact 

Table 6.3 Impacts on the Swedish Environmental Objectives from 

Ostlänken. The arrow represents the direction of the impacts with upward 

being positive, downward negative and horizontal neutral. The stars 

represent the level of uncertainty caused by the fact that the 

environment, as mentioned above, differ throughout Ostlänken and 

therefore also the expected impact on the objectives. In order to create 

an overall result on how the objectives are expected be affected the level 

of uncertainty are shown as follow: 

* = low uncertainty and ** = high uncertainty. Where there is no 

uncertainty, all sections are in agreement. 
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Table 6.3 Assessment of how the National Environmental Objectives will be affected by the different alternatives analyzed in this EIA. 

 National Environmental Objectives Zero alternative Project alternative Green alternative 

 

A Non-Toxic Environment ↓* ↓ ↓* 

 

Good-Quality Groundwater ↓ ** ↓ * ↓ ** 

 

A Good Built Environment ↓ * ↑ * ↑ * 

 

A Rich Diversity of Plant and 
Animal Life → ↓ ↓* 

 

Sustainable Forests ↓ * ↓* ↓* 

 

A Varied Agricultural Landscape ↑ * ↓ ↓** 
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Flourishing Lake and streams ↓* ↓ → ** 

 

Reduced Climate Impact ↓ ↑ ↑ 

 

Clean Air ↓* ↑ ** ↑ 

 

Natural Acidification ↓ * ↑ ** ↑ ** 

 

Zero Eutrophication → ↓** ↓** 

 

A Balanced Marine Environment/ Flourishing Coastal Areas  
and Archipelagos 

 
↓** → ** → ** 
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Thriving wetlands ↓ ** ↓ → ** 

7. Cumulative Effects 

Cumulative effects are effects caused by a combined result of past, 

present and future activities (Elvin, 2012). The examination of cumulative 

effects is a relatively new subject and has yet to be developed within the 

EIA process, however they have been included in the Swedish 

Environmental Code since 2018. With regards to the Ostlänken project, 

many cumulative impacts from both the construction and operational 

phases could be considered.  

Causal loop diagrams, CLDs (see methods section for full description), can 

be a useful tool to identify the variables that act as contributors and 

receivers within the system. This allows the reader to see where multiple 

impacts will be received and therefore where the effects may be 

amplified through accumulation. Cumulative effects are often regarded as 

a more holistic analysis. 

7.1 Construction Phase 
A zero alternative, by definition, will mean that no construction will take 

place. Therefore, all the effects of construction will be non-existent. The 

constructional phase includes two main contributors in both the use of 

heavy machinery and claiming of land. These are distinct within the 

construction phase and the claiming of land has multiple outward 

impacts. Some of the land that is claimed during construction might be 

restored once the construction has finished. The use of heavy machinery 

is also prevalent in the construction phase contributing to multiple 

negative impacts such as air pollutants, soil disturbance and the risk of 

fuel leakage. The main receiving variables concerned in the construction 

phase are human health, ecological health and socioeconomics, regarding 

the possible impacts to the local area (see Figure 7.1).  
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Figure 7.1 A Causal Loop Diagram showing the main environmental cumulative effects of 
the constructional phase of the HSR. The main impact areas have been divided - black 
arrows indicate impacts of soil and water quality, red arrows indicate the effects of heavy 
machinery, Green arrows represent the effects to ecological health, orange arrows 
represent the effects to human health, blue shows the impacts of the claiming of land and 
the pink arrows shows the effects of noise and vibrations. 

7.1.1 Human health 
In the construction phase of the Ostlänken, human health is affected by 

five different actions: noise, vibrations, air pollution, recreational 

activities, and a potable water reserve. The exposure to several sources of 

noise will increase the perceived disturbance. The reason is that the noise 

differs depending on its source. The disturbance will increase if the noise 

contains low pitch sounds from car traffic and momentary loud noise 

levels, for example. It is also of note that noise and vibrations can pose a 

cumulative effect on human health: if there are vibrations present along 

with the noise, the disturbance will be stronger (Naturvårdsverket, 2014). 

Excessive levels of either noise or vibration can affect concentration and 

sleep, so experiencing both of them can accumulate in a greater impact to 

human health (Smith, 2017). Air pollution from the use of heavy 

machinery would reduce air quality. 

7.1.2 Ecological health  
Ecological health, which includes both flora and fauna, is a variable that 

should be looked at when weighing the cumulative effects of the 

Ostlänken, considering that six different aspects of the project may affect 

the variable. It may be directly affected by surface water contamination, 

noise, vibrations, air pollution, and the habitat for flora and the habitat 

for fauna. The main drivers of these impacts are the use of heavy 

machinery and the claiming of land.  The habitat for the flora and fauna 

will be reduced during the construction, although it will be increased after 

construction has finished. This is because the construction of the railway 

will require additional area for storage, waste and the general use of 

heavy machinery. The heavy machinery will affect the ecological health 

through not only the claiming of land and the loss of habitats, but also 

through noise and vibrations. 

7.1.3 Socioeconomic factors 
Some of the socioeconomic factors that affect those residing in the 

vicinity of the Ostlänken include the resources provided by forestry and 

agriculture, as well as the cultural heritage of the surrounding area. The 

claiming of land as a result of railway construction reduces the area that is 

allotted for all of these resources. The collective loss of these areas can 

lead to an accumulation of social and economic impacts. The construction 

of the railway may also lead to further deforestation in other areas due to 

the claiming of land for agricultural activities in an attempt to maintain 

the profit previously gained from these activities. In the Green alternative, 

the construction phase will affect the areas in a similar manner, although 
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the operational phase of the Green alternative will have a lesser effect on 

the socioeconomic aspects in the area.  

7.2 Operational Phase 
The project will not only have impacts on the environment during the 

construction phase as mentioned above. It will also have effects on 

human health and ecological health during the operational phase (see 

Figure 7.2). Environmental consequences should still be considered even 

though no construction will take place. The Green alternative can also 

differ as it is designed to be the best result for the environment, leading 

to a reduction in the effect of several impacts such as fragmentation, soil 

contamination, water contamination, noise and vibrations.  

 

Figure 7.2 A causal loop diagram showing the main cumulative environmental effects of the 

operational phase of the HSR. The main impact areas have been divided - black arrows indicate 

impacts of soil and water quality, red arrows indicate the effects of the visual landscape, Green arrows 
represent the effects to ecological health and the orange arrows represent the effects to human health 

7.2.1 Human health 
In the operational phase, there are five actions that could affect the 

human health; noise, vibrations, air pollution, recreational activities and a 

potable water reserve. It is important to note the cumulative effects of 

noise itself; perceived disturbance increases when more than one noise is 

present (Naturvårdsverket, 2014). The noise that already emanates from 

E4 and the existing railway will increase the perceived noise level of the 

Ostlänken, and vice versa. At levels greater than 55 dBA, the perceived 

noise will increase by up to 3 dBA as a result of the noise from each 

source (ibid). As mentioned in the section about the construction phase, 

noise and vibration from the railway could accumulate in a greater impact 

on concentration and sleep when paired together compared to being 

separate (Smith, 2017). 

7.2.2 Ecological health 
Ecological health is the one variable that's most affected during the 

operational phase. There are six actions that affect the ecological health 

of the area: habitat for flora, habitat for fauna, vibrations, noise, air 

pollution and surface water contamination. The impacts will have a direct 

effect, accumulate and worsen the living conditions for the animals in the 

proposed plan. Although in the Green alternative, this could be improved 

by building ecoducts and other mitigation structures, which will improve 

the connectivity for habitats for both flora and fauna (Trafikverket, 2011). 

As land is claimed for the railroad, the land that is left may start to be 

claimed for other purposes; for example, more agricultural area will be 

needed if villages like Vagnhärad expand as a result of Ostlänken, which 

furthers decreases the forest area and habitats for flora and fauna.
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8. Risk & safety related to 
climate change 

Climate scenarios are often applied as a method to predict how the future 

climate might turn out. To be able to give an estimate on the effects on 

climate change in the future, this project will use the results from 9 

different climate models produced by the Swedish Metrological and 

Hydrological Institute (SMHI) which investigates the differences in yearly 

average temperature and days with heavy rainfall.  These climate models 

compare climate data from the reference years 1961-1990 for the district 

“Östra Svealand” with the period of 2071-2100 to identify the natural 

risks and hazards that might occur in the future. Three different climate 

scenarios have also been investigated, a low intensity scenario; RCP 2,6, a 

medium intensity scenario; RCP 4,5 and a high intensity scenario; RCP 8,5. 

RCP stands for Representative Concentration Pathways and defines the 

radiation and the amount of greenhouse gases emitted. For example, RCP 

4,5 means that the amount of greenhouse gases in the atmosphere gives 

an increase of 4,5W/m2 radiation year 2100 compared to preindustrial 

times (SMHI, 2018). Since the timescale for the project is 50 years, the 

different climate scenarios for Östra Svealand between the years 2070-

2100 is of interest to compare with the values of today.  

8.1 Climate scenarios and their effects 
According to the climate scenarios produced by SMHI the days with heavy 

rainfall is going to increase in every scenario ranging from 2,5 days in RCP 

2,6 to 7,7 days in RCP8,5 (SMHI, 2019). Contributing to the increasing 

number of days with heavy rainfall the amount of rain that can fall during 

one day is estimated to be higher. That amount is considered to increase 

in the future in both the RCP 4,5 and RCP 8,5 scenario (Figure 8.1). 

According to SMHI’s climate model for RCP 4,5 the daily maximum rainfall 

will increase with 16-22 % and up to 27 % in RCP 8,5 and 1-hour 

downpour with as much as by 30% (Asp et al., 2015).  

The Swedish Civil Contingencies Agency have collected and analysed the 

statistics for short-term heavy rain, and the broad conclusion is that it is 

commonly heavy downpour events over a short period of time that is 

critical and puts pressure on infrastructure such as railways, which can 

further lead to increased risk and vulnerability to society and, in the long 

run, damage buildings and infrastructure (Hernebring & Mårtensson, 

2013). With this increase in days and amount of heavy rainfall under a 

short period of time, the risk of flooding events and landslides should be 

expected to be more common. In the region where Ostlänken is planned, 

there are some areas that already today are under risk of landslides and 

flooding, these areas under risk of flooding can be viewed in Figure 8.2. 

These areas should be considered vulnerable places for the planned 

railroad in the future and should therefore be planned with mitigation 

actions.  
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Figure 8.1 Maximum daily rainfall increase in the year 2100 applying RCP 4,5 (left) and RCP 8,5 (right).  
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The Swedish Civil Contingencies Agency have collected and analysed the 

statistics for short-term heavy rain, and the broad conclusion is that it is 

commonly heavy downpour events over a short period of time that is 

critical and puts pressure on infrastructure such as railways, which can 

further lead to increased risk and vulnerability to society and, in the long 

run, damage buildings and infrastructure (Hernebring & Mårtensson, 

2013). With this increase in days and amount of heavy rainfall under a 

short period of time, the risk of flooding events and landslides should be 

expected to be more common. In the region where Ostlänken is planned, 

there are some areas that already today are under risk of landslides and 

flooding, these areas under risk of flooding can be viewed in Figure 

Flooding 8.2. These areas should be considered vulnerable places for the 

planned railroad in the future and should therefore be planned with 

mitigation actions.  

Besides the fact that the daily heavy rainfall is predicted to increase, the 

yearly average rainfall in the region will also increase in 2071-2100 

compared to the reference period 1961-1990. The difference will range 

from 85-157mm more rainfall depending on which RCP scenario that is 

applied (Figure 8.3). This increase will not have the same strong effect as 

the heavy rainfall during short periods of time, but it can potentially 

create new water filled areas that will be flooded in a longer timescale 

than the areas that will be covered with water during short-term heavy 

rainfall.  

8.2 Flooding 
A natural hazard that can impact the new railroad is flooding events on 

the new railroad. There are some areas that today are of risk of being 

flooded (Figure 8.2) and the risk of them affecting the railroad will likely 

increase in the future when the rain probably will fall with a higher 

intensity. If the occurrence of heavy rainfall will increase, the occurrence 

of runoff water accumulating in sinks in the landscape will be more 

common. These sinks can be located along the stretch of already 

consisting streams, or in areas that are not filled with water today. These 

areas need to be considered when it comes to constructing mitigation 

measures for the new railway. So, it is of importance and strongly 

recommended that mitigation measures are applied not only in areas that 

are affected today, but in areas that are considered to be affected in the 

future.  
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Figure 8.2 Example of areas that fall under risk of flooding today.  
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Figure 8.3 Yearly rainfall increase in the year 2100 applying RCP 4,5 (left) and RCP 8,5 (right).
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8.3 Landslides 
Another effect of an increased intensified rainfall, especially when the 

precipitation falls in heavy amount during a short time-period, is the risk 

of landslides. Landslides are the downhill and outward movements of 

rock, soil or a combination of both, under the influence of gravity, and in 

many cases influenced by water availability. They are a natural 

phenomenon and help shaping the Earth's surface by mobilizing and re-

depositing sediment (Clauge & Stead, 2012). Where the planned route 

for Ostlänken is located there have been made many landslide scars 

identified from previous landslides (Fredén, 2002). In 1997 a landslide 

occurred in Vagnhärad (a town in section 2); the largest landslide in a 

populated area in Sweden since the landslide in Tuve (Löfroth & Kjellberg, 

2003). The slide area was located on a clay slope, and during the week 

leading up to the landslide event, the area experienced an unusually high 

amount of rain. Over the course of a couple of days, precipitation reached 

60 mm (34 mm in just one day), which normally equals a month’s worth 

of precipitation.  

The area between Gerstaberg and Långsjön contains landslide scars from 

previous landslides. Most of the previous landslides have occurred at 

Moraåns nature reserve and along with the Moraån river (Södertälje 

kommun, 2008). Landslide scars also exist along other rivers in the area 

and are still under risk of new ones (Figure 8.4). No previous landslide 

scars exist along the corridor, but the corridor passes right outside 

Moraåns nature reserve and stability measures should be taken.  

 

Figure 8.4 Landslide risks in section 1.  



 254 

 

Figure 8.5 Landslide risks in section 2. 

Traveling south, close to Vagnhärad is an area that hasn’t had that many 

previous landslides, although the one that occurred along with Trosa river 

in 1997 was one of the largest landslides in a populated area in modern 

time Sweden (Löfroth & Kjellberg, 2003). There is an old landslide scar 

along the corridor in Tullgarn nature reserve and mitigation measures 

needs to be taken when building the train rails (Figure 8.5).    

In the southern part of the area of section 3, close to the society of 

Tystberga, there have been previous landslides in the corridor. Stability 

measures should be taken when constructing the railroad.   

Throughout the stretch of Ostlänken there are places that show some 

kind of landslide risk in some part of the corridor (Figure 8.4 and 8.5), 

mitigation actions need to be taken to limit the probability of a landslide 

occurring. The area that has a very high risk is located near areas that 

have previously had landslides, but also where the soil is consisting of 

fine-grained material, such as clay and silt, and where there are steep 

slopes. Some of the most common problems regarding the stability of silt 

and clay slopes is that they are too high and steep to withstand the shear 

pressure in addition to the pore water pressure. One of the most common 

method to improve this type of slope instability is to redistribute the soil 

in the slope (Commission on Slope Stability, 1996). There is no simple 

method that can be applied and stabilize all the slopes with a high 

landslide susceptibility, different method has to be applied depending on 

the circumstances. Further investigation is needed to see what type of 

stress a slope is under.  

8.4 Heat waves 
Heat waves are a phenomenon that is likely to occur more often in the 

future. According to the climate scenarios by SMHI, there is going to be 

more days in a row where the average temperature during the whole day 

will be above 20 degrees Celsius (SMHI, 2019a). For the region of Östra 

Svealand, there have only been climate scenarios calculated on RCP 4,5 

and RCP 8,5 for the difference in number of days in a row with average 

daily temperature above 20 degrees Celsius. For scenario RCP 4,5 the 

number of days will increase within a range of 6-9 days depending on 

where in the region you are (Figure 8.6), whilst in the RCP 8,5 scenario the 

increased number if days ranges from 15-26 (Figure 8.6). 
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Figure 8.6 Increase in days with heatwaves in year 2100 applying RCP 4,5 (left) and RCP 8,5 
(right).   
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One impact of longer time-periods with higher temperatures on railroads 

are buckling on the rails. Buckling is a local excavation or lateral 

displacement of a track due to the solar heat (Trafikverket, 2015). In a 

study constructed by the Swedish Transport Administration (Trafikverket) 

from 2017, the correlation of the number of bucking events on rails and 

high temperatures from the last 10 years are high. To avoid that the rails 

will become buckled, mitigation measures have to be applied, which often 

is the case. But probably even more effort has to be put on avoiding 

buckling since it is likely to occur more often in the future. Buckling of the 

rails can lead to cancelled departures and passengers and goods 

transported on freight trains will be delayed. Heatwaves also often bring 

forest fires with them, and since the Ostlänken is planned to pass through 

long stretches with forest the risk of forest fires affecting the rail traffic is 

going to increase (MSB, 2013). This will lead to cancelled departures when 

the railroad isn’t considered to be safe enough for trains to pass or if 

firefighters need to pass with water hoses (MSB, 2013).  Heatwaves are 

likely to occur more often and this increase has to been accounted for 

when risk and vulnerability is for a region is analysed. Without any 

precautions taken, the region in which Ostlänken is located will suffer 

from the effects of a heatwave.  
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9. Discussion 

9.1 Reflections regarding the four different 

sections 
The result of the four sections differ when it comes to the three 

alternatives. One of the reasons behind the different results can be 

explained by the fact that the location of the decided corridor and the 

environment differ. For example, the natural and cultural environment 

changes throughout the whole stretch, as well as existing infrastructure, 

the amount of natural resources and the number of local inhabitants 

living nearby. With a shifting surrounding environment, the number of 

protected areas and archaeological sites differs, together with the 

geological and hydrological prerequisites, hence the different results. The 

investigated impacts will affect the environment types differently 

depending on the local conditions. Another reason behind the different 

result is due to the fact that, even though a general methodology was 

used, there were some differences in how the impact assessment was 

conducted in the four sections. However, the overall result showed that 

the green alternative is considered to be the preferred alternative from 

an environmental impact point of view. This is discussed in more detail 

below.  

9.2 The combined matrix 
The aim of Ostlänken is to provide sustainable transportation, reduce 

travel time, increase the capacity for train services and to enable an 

expansion of the region and compete with domestic flights on shorter 

routes. When considering the best alternative, this has to be taken into 

account. Even though the Zero Alternative implies less negative impacts 

on a local scale, the Green Alternative provides long-term sustainable 

travel opportunities on a regional and global scale.  

The existing track operates close to maximum capacity, both for domestic 

traveling and freight. This makes it a less-sustainable option compared to 

alternatives that include development of new tracks that can serve as a 

relief for the existing rail network and thus can create scope for increased 

freight traffic by rail (Fröidh, Jansson, 2005). With a projected increase in 

both freight trains and domestic traveling the sustainable alternative has 

to include development of the tracks. Train traffic is considered the least 

energy demanding and the greenest option from an environmental 

perspective. As previously mentioned estimated increase in flights at 

Skavsta imply increased travel to and from Skavsta, where the option of 

travelling by train becomes important. Projected is also an overall 

increase in domestic travels as the cities along Ostlänken is estimated to 

expand thus, creating a need of increased infrastructural capacity. The 

need of gods transport is projected to increase, linked to the expansion of 

cities and population. Creating the option of green goods transport by 

train is crucial in meeting the environmental goals.  

The Green Alternative is here considered the best alternative due to the 

reduced negative impact compared to the project alternative. As seen in 

the combined matrix (Table 6.2) both alternatives have mainly minor and 

major negative impacts, the largest difference is the minor positive impact 

that the Green Alternative has on health. This is primarily due to the 

decrease in noise, barriers, fragmentation and traffic. In addition, the 

Project alternative has a major negative impact on the natural 

environment due to fragmentation and pollution 

As previously mentioned the focus on the Green alternative has been to 

minimize the impacts of the natural environment and other major impacts 

through changes in the design of the track. The result is highly dependent 
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on that the best available technique is used to reduce noise and vibration, 

that suggested mitigation measures are applied as well as additional 

constructions besides the railway track, such as ecoducts over the E4 in 

Section 1 and the construction of wetlands in Section 3. 

The increased extent of bridges used in the Green alternative railway 

significantly reduces the landscape implications and impacts regarding 

e.g. resources, human and animal activity. Constructing bridges increases 

the size of investment thus the construction cost of bridges is increased 

by around 50 % or more compared to embankments depending on site 

specific conditions, material and configuration (Olliver, 2014). Costs of 

cuts through the landscape were not estimated however, the topography 

(Figure 5.4) and the appropriate incline of the railway entails either minor 

to major cuts or bridges (Banverket, 2008). Increased use of bridges 

implies a lesser need and smaller cuts through hills in the landscape. 

Reducing the need of cuts, weights and reduces the net cost of bridges in 

the Green alternative. Maintaining the value of the landscape and what 

lesser cuts entails, the benefit is increased when to an extent, the cost is 

reduced. However, the environmental cost during construction could 

increase in the Green Alternative with the increase of greenhouse gas 

emissions due to construction. Mainly due to the fact that the railway 

construction will require a lot of steel, concrete and other activities that 

result in a big carbon footprint. 

The result of the common matrix does not show any cumulative effects. It 

is therefore possible that the environment may be affected differently if 

they were included.  

9.3 Cumulative effects  
When considering the cumulative effects, the variables that are chosen 

and their definitions may affect the perceived impacts of the project. It is 

therefore very important to be transparent.  

Projects may have many dimensions and information that's needed to 

understand to estimate the cumulative effects. Beyond the complexity of 

the proposed project, it's important to be aware of and consider other 

projects in the area that may occur within the same time span. The 

severity of cumulative impacts is higher if the construction of different 

projects occurs at the same time; for example, noise, vibrations and other 

contaminants. Although there are some uncertainties in how to measure 

the cumulative effects due to lack of good methods (Glasson, 2012).  

On a local scale, it may be possible to consider the adverse effects of the 

HSR development to human and ecological health, however it is 

extremely difficult to see the wider effects. Direct effects of the HSR will 

dilute as spatially dispersed. The effects of the HSR may also be amplified 

by regional and possibly global changes. It is relatively difficult to isolate 

the cumulative effects of the HSR itself on a broader scale as so many 

exterior influences will be in effect. 

The length of the construction phase could affect how severe the 

cumulative effect will be. However, its likely to think that not only the 

construction phase will have a cumulative effect on the environment. 

Some contamination or other effects can occur after the proposed plan 

and the timespan, for example the claiming of land and transformation of 

site.  

9.4 The Swedish Environmental Objectives 
The Swedish environmental protection agency has set up 16 

environmental objectives, which describe the state of the Swedish 

environment and at the same time works as targets within environmental 

management (Naturvårdsverket, 2017). The environmental objectives can 

be used as indicators to evaluate changes in the environment. Therefore, 

this report has incorporated them in the analysis regarding whether 
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Sweden will be able to reach the objectives year 2020, which is the year 

when the goals are to be met. 

As discussed, there are different preconditions in the different sections 

and some of the Environmental Objectives presented in section 6.2 are 

affected differently in different sections on a more local scale. This is 

shown by the degree of uncertainty in the table. The uncertainty was 

decided by how many sections that are in agreement with each other. If 

all sections agree on the direction of the effect on the environment, there 

is no uncertainty. If one section is in disagreement with the other the 

uncertainty of the result was assessed as low, and if two or more are not 

in agreement the uncertainty is considered high. 

9.5 Impacts from climate change  
Risk and safety issues affected by a changed climate need to be 

considered and incorporated in the planning stage of a large 

infrastructure project such as Ostlänken. As mentioned in previous 

chapters, the number of heavy rainfalls will likely increase in the future 

with following increased risks of flooding and landslides. Suitable 

mitigation measures should be taken to reduce these risks. 

The future climate depends on the amount of greenhouse gases that are 

emitted into the atmosphere and different countries ability to decrease 

their emissions. Providing transportation with lower climate impacts are a 

necessary part to achieve reduced emissions. As previously mentioned, 

the Swedish government has got a Climate Goal to reach zero-emission of 

greenhouse gases by 2045. Constructing Ostlänken will result in a 

temporary increase in emissions through an increase in transportation to 

and from the construction area and increased energy use. Additionally, 

deforestation, the construction of railway track and foundations and 

specifically tunnels and bridges will lead to emissions of carbon dioxide 

(Åkerman, 2011). Therefore, the construction of Ostlänken will temporary 

counteract the Swedish Climate Goal during a critical time period. In a 

longer perspective, constructing Ostlänken could reduce the need for 

constructing new roads and airports which could compensate for the 

climate impact coming from the construction (Åkerman, 2011). 

Considering Life Cycle Analysis (LCA) and carbon footprint of the various 

materials used and configuration of the railway might vastly decrease the 

environmental impact of the railway, disregarding the benefits of train 

compared to other means of transportation (Tuchschmid et al., 2011). 

Examples of what certain material decisions will bring is: 

 Iron sleeper has almost 50 % larger carbon footprint than 

concrete sleepers 

 Rail can differ almost 20 % in terms of carbon footprint 

 Iron bridges can have a carbon footprint 100 % larger than 

concrete bridges 

Determined by Tuchschmid (2011), the examples above will only indicate 

on the relative environmental impact of project plans, in a LCA 

perspective. The outcome of an LCA is dependent on production 

conditions, specific properties and regulations, requirements and more 

(Lotteau et al., 2015). Development of more efficient production methods 

and materials would change the relative impacts and benefits of products 

and material used. Therefore, a highly detailed LCA of the railway and its 

components is recommended before initiating the construction.  

In the long run a HSR network in Sweden offers a great opportunity to 

reduce future emissions and limit climate change in the long run by 

providing a sustainable way of travelling. Åkerman (2011) used a life cycle 

perspective on the construction of Europabanan, of which Ostlänken is a 

part, to analyse its climate impacts. According to the author, annual 

emission reductions could be 550 000 tons of CO2-equivalents. The 

reductions are caused by a shift from road trucks to rail freight as well as a 



 260 

move from road and air traffic. However, it is difficult to make an 

estimation of how much Ostlänken will reduce emissions in the future as 

it depends on several factors and the future is uncertain. Because HSR are 

run on energy, its climate impacts highly depend on the origin of this 

energy. There is a large difference if the energy that comes from 

renewable sources, such as wind and hydropower or coal (Tuchschmid et 

al., 2011). Additionally, it must be affordable and easily accessible to be 

an attractive alternative to domestic flights and cars. Providing it is, 

Ostlänken is an important part of a future transport system low in carbon 

emissions. 

However, it is difficult to monitor whether Ostlänken will be a part in 

reducing Sweden’s greenhouse gas emissions and thus reaching the 

government's target of having no net emissions by 2045 (Regeringen, 

2018). 

9.6 Monitoring 
In order to evaluate whether the environmental assessment have been 

correct in its prediction regarding the consequences on the surrounding 

environment of the railway it is important to follow up the work with a 

monitoring program (Glasson, 2012). Generally, the EIA process can be 

seen as a procedure that occur before the decision of the action has been 

taken. Whilst, monitoring work is a procedure occurring after the decision 

has been taken, to control if the impacts of the development action 

actually were consistent with the predictions. When performing 

monitoring one of the main purposes is to investigate if the mitigation 

measures were implemented, hence there is a clear link between 

mitigation and monitoring outcomes (Glasson, 2012). 

Both physical, social and economic aspects should be investigated during 

monitoring and the collection of information should take place over a long 

period of time. The information should be regularly analysed for the best 

outcome and to make it possible to improve the applied mitigation 

measures. The collected information should include data about relevant 

indicators, which in the case of Ostlänken concerns for example; noise, 

vibration, fragmentation, pollutants etc. Monitoring is not a mandatory 

step in a EIA process but are believed to improve the impacts on the 

environment, since the right mitigation measures can be used and will 

also work as guidelines for future assessments (Glasson, 2012).  

In order to implement efficient monitoring this report suggest that the 

concerned authorities and municipalities, together with other relevant 

actors such as industries and local inhabitant, design a program in order 

to collect the necessary information. The Swedish Transport 

Administration will have the role as administrators as they are the 

responsible agency. The monitoring program should be designed to follow 

up on the mitigation measures suggested in this report. It is believed that 

the Green alternative will require the more ambitious monitoring work, 

compared to the Project alternative. This is because the Green alternative 

include the most advanced construction designs, during both 

constructional and operational phase. It is also likely that the monitoring 

work needed for the Green alternative will be the most expensive one. 

However, an argument for the higher cost is that the aim of the Green 

alternative is to work towards a more sustainable development, which in 

a longer time perspective can pay itself off. A sustainable development 

includes the three dimensions ecological, social and economic 

sustainability, with the ecological being the foundation. Since the Green 

alternative has the aim of taking the greatest account to the natural 

environment it is likely that in a longer time perspective this alternative 

will be the best from a sustainability perspective. One of the reasons for 

why the Green alternative did not turn out to be the best alternative in all 

of the four sections, can be because the time boundary for this report is 
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only 50 years, whilst looking at it in a longer time horizon the result would 

probably looked different.  

In conclusion, there can be a difficulty in monitoring on different scales, 

impacts can have varying effects depending on time scale which should be 

kept in mind.  

9.7 Concluding remarks 
In this EIS it is concluded that fragmentation and the barrier effect of 

Ostlänken are the key drivers of the most severe impacts identified. In the 

Green Alternative, this has been partly avoided by the construction of 

more or extended bridges. Additionally, mitigation such as noise barriers, 

wetlands and ecoducts are an essential part of the design making the 

green alternative the best alternative of the three analysed in this EIS 

from an environmental perspective. However, with the relatively short 

time boundary of 50 years it is not possible to see positive impacts such as 

a reduction of climate emissions in this assessment, which are likely to be 

reduced in the future. Future monitoring is recommended to identify 

unforeseeable impacts and to monitor the success of mitigation 

measures.   
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Appendix 
Appendix 1 The input data used to create the maps for this project.  

Name Data source Production 

year (latest 

update) 

Format Description 

ag.shp Lantmäteriet 2004 Shape Built up areas 

by.shp Lantmäteriet 2018 Shape Buildings 

hojd2m.tif Lantmäteriet 2015 Raster Elevation model 

hl.shp Lantmäteriet 2017 Shape Streams 

mv.shp Lantmäteriet 2016 Shape Water bodies 

jordart_25_100k_jg2.shp Lantmäteriet 2014 Shape Soil 

jl.shp Lantmäteriet 2008 Shape Railroads 

vl.shp Lantmäteriet 2017 Shape Roads 

vo.shp Lantmäteriet 2018 Shape Other/smaller roads 

my.shp Lantmäteriet 2018 Shape Land cover 

ny.shp Lantmäteriet 2015 Shape Nature reserves 

gy.shp Lantmäteriet 2017 Shape Culture historical remnants 

ly.shp Lantmäteriet 2017 Shape Ancient momuments 

VSO_polygon VISS 2015 Shape Areas of water protection 
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SPA_rikstackande.shp Naturvårdsverket 2017 Shape Natura 2000 areas for birds 

SCI_ej_alvar_rikstackande.s

hp 

Naturvårdsverket 2017 Shape Natura 2000 areas for Habitat and Species 

Jarnvag_framtida.shp Trafikverket 2018 Shape The corridor for Ostlänken 

RAA_RI_Kulturmiljovard_M

B3KAP6.shp 

Riksantikvarieäm

betet 

2018 Shape Areas of national interest concerning culture  

ortoRast3006_6510140_608

830.tif 

Lantmäteriet 2015 Raster Aerial photo of the study area 

ortoRast3006_6528750_608

830.tif 

Lantmäteriet 2015 Raster Aerial photo of the study area 

precip_sumAnnual_rcp45_e

nsembleMean_diffPerc_sm

ooth.shp 

SMHI 2015 Shape Yearly average precipitation applying RCP 4,5 

precip_sumAnnual_rcp85_e

nsembleMean_diffPerc_sm

ooth.shp 

SMHI 2015 Shape Yearly average precipitation applying RCP 8,5 

t2m_maxHWaveGT20_rcp4

5_ensembleMean_Abs.shp 

SMHI 2015 Shape Days with heatwaves applying RCP 4,5 

t2m_maxHWaveGT20_rcp8

5_ensembleMean_Abs.shp 

SMHI 2015 Shape Days with heatwaves applying RCP 8,5 

precip_maxSum1_rcp45_en

sembleMean_Abs.shp 

SMHI 2015 Shape Daily maximum precipitation applying RCP 4,5 

precip_maxSum1_rcp85_en

sembleMean_Abs.shp 

SHMI 2015 Shape Daily maximum precipitation applying RCP 4,5 
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hmag.lyr Lantmäteriet 2015 Shape Ground water deposits 

Buildings_280m_clay_buffer

.shp 

Self-made 2019 Shape Buildings affected by vibration 

Green_alternative.shp Self-made 2019 Shape The route for the green alternative 

Biomass.shp Self-made 2019 Shape Suggested areas to plant biomass 

Projected_railroad_route1.s

hp 

Self-made 2019 Shape The route for the project alternative 

Existing_Lmax_dBA_400 Self-made 2019 Shape Noise buffer from existing railroad 

60ekv_dBA_E4_100m Self-made 2019 Shape Noise buffer from motorway (E4) 

Future_existing_Lmax_dBA_

350m 

Self-made 2019 Shape Noise buffer from existing railroad given project alternative 

70max_dBA_outdoor_350m Self-made 2019 Shape Noise buffer from Ostlänken 
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Appendix 2  Map showing the area of risk of disturbing vibrations from Ostlänken in the Project alternative.



 269 

Appendix 3 Map showing the soil types in section 3. 
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Appendix 4 Map showing the soil depth in section 3. 
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Appendix 5 Map showing the rock types in section 3. 
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