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Abstract

Large amounts of data from eight catchments have been collected in this investigation,
covering many different aspects of the river ecosystems. The investigated eight streams
enter the Baltic Sea from the Simpevarp area. Four of them are located on islands close
to the coastal shoreline. The main channels of the streams have in this investigation been
divided in ten-meter sections. The collected data for each section include morphometry,
water velocity, shading, bottom substrate, vegetation and technical encroachments. These
data are reported in tables as well as figures. In addition, suitable localities for electro-
fishing have been identified.



Sammanfattning

En mingd data fran atta avrinningsomraden har insamlats i denna undersokning, vilka
tacker manga olika aspekter av ekosystem i och kring vattendrag. De undersokta vatten-
dragen mynnar ut i Ostersjon fran Simpevarps platsundersdkningsomrade, av dessa ir fyra
beldgna pa kustnéra dar. Huvudfaran i vattendragen har delats upp i tiometers sektioner.
Insamlade data for varje sektion &r morfometri, vattenhastighet, skuggning, bottensubstrat,
vegetation samt fysiska ingrepp i vattendraget. Resultaten av denna insamling rapporteras
i tabeller sa vl som figurer, och beskrivs i text. Dessutom har lampliga lokaler for elfiske
identifierats.
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1 Introduction

SKB, The Swedish Nuclear Fuel and Waste Management Company, has started
investigations of potential sites for a deep repository of spent nuclear fuel. These sites
include two different areas: the Simpevarp area in Oskarshamn and the Forsmark area

in Osthammar. The sites are investigated for data relevant to evaluate the construction

and function of a planned deep repository. Scientists from several fields of investigation
participate in this siting program. One part of the programme will describe potential effects
on the biosphere, and as a tool for this a descriptive ecosystem model has been developed
/Lofgren and Lindborg, 2003/. The data gathered about the ecosystems will also be used
for the environmental impact assessment of the project.

This investigation was carried out in accordance with the activity plan AP PS 400-04-064.
Controlling documents for performing this activity are listed in Table 1-1. Both the activity
plan and the method descriptions are internal controlling documents of SKB.

Table 1-1. Controlling documents for the performance of the activity.

Activity plan Number Version
Undersokningar i Oskarshamnsomradet: AP PS 400-04-064 1.0
Vattendragskartering

Method descriptions Number

River and river-related drainage area SKB R-01-20

parameters for site investigation program

The Simpevarp area is situated between two large river catchments entering the Baltic
Sea; River Marstrommen in North (SMHI catchment no 72) and River Viran in South
(SMHI catchment no 73). Hence, according to the SMHI numbering system the area
subject to siting investigations is part of the catchment no 72/73.

This report describes eight streams entering the Baltic Sea from the Simpevarp area. Four
of them are located on islands.

The geographical information system created for this investigation has been incorporated
in SKB’s database SICADA.



2 Methods

2.1 Nomenclature

The entire Simpevarp site investigation area is situated between the catchment of River
Marstrommen (SMHI catchment no 72) and the catchment of River Virdn (SMHI catchment
no 73). Consequently, SMHI numbers this area as no 72/73 (Figure 2-1). Within the 72/73
area, SMHI identifies five smaller rivers, of which three (Karrviksan, Laxemaran and
Slathultebicken) are situated within the site investigation area. However, a higher resolution
is needed for the site investigations. /Brunberg et al. 2004/ identified and described a total
of 26 catchments of varying size, entering the Baltic sea from the Simpevarp area and
numbered from North to South. In eight of these 26 catchments, the streams have been
investigated and characterised.

The streams have the same number as their catchments /according to Brunberg et al. 2004/.
Their names have, if available, been taken from the SMHI register of Swedish rivers
/SMHI, 2004/. In most cases however, no name was found, and a name was then
constructed from nearby villages, bays or places, e.g. “Mederhultsan” for the stream

in Simpevarp 6 /Brunberg et al. 2004/. These constructed names are given in the text
within brackets.

SMHI
no 72/73

KThe Simpevarp area

From GSD-fastighetskartan & Lantmateriet
Gavle 2001, Concent M2001/5268

Figure 2-1. The location of the Simpevarp area, situated within the SMHI catchment no 72/73.



The investigated parts of the streams were divided in ten-meter sections. The section closest
to the sea in each catchment is number one, the next section upstream is number two, etc,
continuing upstream along the stream. As an example, the stream “Mederhultsan”, situated
in the catchment Simpevarp 6, has 10 m sections numbered 6 1, 6 2, 6 3 etc, to the final
and most upstream section 6_402.

2.2 Equipment

The DGPS Trimble Pathfinder Pro XR, connected to a field computer Trimble TSCe with
the software ArcPad 6.0, was used to mark the coordinates when walking along the streams.
Normally, this equipment gives a high accuracy, +/— 1 m or less, of the position. However,
when circumstances are unfavourable, e.g. when vegetation and hills shield the antenna and
weaken the satellite signals, the accuracy is less. In order to save only the reliable positions
(+/— 1 m or better), a filter was used.

The coordinates were saved continuously in the field computer and at the end of each day a
backup was made.

A digital camera (Minolta Dimage X31) was used when taking the photographs.

2.3 Data collection and field investigations

Data regarding the characteristics of the streams have been acquired from various sources
and by field investigations during 2004.

Following the methodology of /Blomqvist et al. 2001/, a number of stream parameters
were measured while walking along the stream, each of them estimated for every ten-
meter section. Notes were taken regarding morphometry, water velocity, shading, bottom
substrate, vegetation and technical encroachments. The classes and definitions of these
parameters are described below. These definitions are to a large extent coordinated with the
classification system recommended by /Naturvardsverket, 2004a/. The collected data are
reported here, according to the following structure:

The object and its location

The name of the stream is given (see 2.1 above), as well as the number of the appropriate
topographic map. A reference is made to the corresponding SMHI catchment number, in
which the stream is located. The x and y coordinates for the outlet is given, using DGPS
equipment and the Swedish national grid (RT 90 2.5 G W), as well as the coordinates for
each investigated ten-meter section. In addition, the area of the catchment and length of the
stream is specified. A brief description of the adjacent terrestrial area is also included.
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Morphometry parameters and environment

The average water depth and width was measured for every section and given in decimeters.
Dry sections were noted. Where water was present, the water velocity was assessed and
divided into three different classes:

1 Calm, slowly flowing water (< 0.2 m/s).

2 Slightly streaming water (0.2—0.7 m/s).

3 Streaming and rushing water (> 0.7 m/s).
This classification was not made for sections where the water was running through pipes.

Shading from surrounding terrestrial vegetation, restricting light availability in the water,
was classified as follows:

0 Unshaded section.

1 Brief shading (< 5% of the section).

2 Moderate shading (5-50% of the section).

3 Dense shading (> 50% of the section).

Bottom substrate

The bottom substrate was noted and classified into eight different categories:

Coarse organic detritus Leaves, bark and wood, not yet decomposed.

Fine organic detritus More or less decomposed organic material, also including
inorganic material with particle size smaller than clay.

Clay Grain-size < 0.02 mm.

Sand Grain-size 0.02-2 mm.

Gravel Grain-size 2-20 mm.

Cobble Grain-size 20-200 mm.

Boulder Grain-size 200—4,000 mm.

Bedrock Grain-size > 4,000 mm.

For each category the coverage was specified:
1 <5% of the area is covered.

2 5-50% of the area is covered.

3 >50% of the area is covered.

Hence, more than one class of substrate might be present within the same stream section.
The dominating bottom substrate for each section was noted.

11



Vegetation

Up to five of the dominating plant species were noted for each ten-meter section
(Appendix 2). Swedish, English and Latin names, all according to /Naturhistoriska
riksmuseet, 2004/ are listed in Appendix 3, and the most dominating species are given
in the text for each stream.

Some plants were not determined to species level due to different complexities: Species of
Utricularia sp. (Bladderwort, Bldddra) are very difficult to identify when found without
flowers. Sparganium sp. (Bur-reed, Igelknopp) are often found as hybrides, and most often
impossible to determine to species level without seed stalks (frostéllningar). Callitriche
sp. (Water-starwort, Linke) is often sterile when growing under water, and in these cases
very difficult to identify to species level. The different species of Carex sp. (Sedge,

Starr) and Typha sp. (bulrush, kaveldun) are difficult to identify without spike collections
(axsamlingar). Salix sp. (Willow, vide) often form hybrids. The Sphagnum mosses,
Sphagnum sp. (vitmossa), represented in Sweden by 45 different species /Naturhistoriska
riksmuseet, 2004/, were not determined to species level in this investigation. Periphytic
algae were noted when abundant in large quantities, but not identified further.

The total abundance of vegetation growing in each section was noted, according to the
following five classes:

1 Vegetation lacking.

Single plants (covering < 5% of the area).

Moderate growth (covering 5-50% of the area).

Substantial growth (covering 50-75% of the area).

[, N SN VS B \S )

Intense growth (covering 75-100% of the area).

In addition to the total abundance, the distribution of the plants was noted for each taxa,
according to the following five classes:

1 Solitary growth.

In small groups with a few individuals in each.

In small dense groups, pillows or in big tufts.

In widespread mats or nets.

wm B W N

With high density or in widespread mats, covering almost the whole surface.

All data on vegetation, including total abundance, dominating taxa, Latin name and
distribution for each taxon, are listed in Appendix 2. Completely dry sections and parts
draining through pipes were not investigated for aquatic macrophytes.

Technical encroachments

All kinds of man-made technical encroachments in the stream were described, and photos
were taken. The locations of pipes were noted, with the diameter, length and height for
water to fall down to the substrate specified. For dams the water depth and construction was
described, and for filled channels the type of materials was noted.
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The extent of excavation of the channel (mostly for drainage purposes) was noted according
to the following classification:

0 Natural, no excavation.
1 Moderate excavation.

2 Substantial excavation.

Descriptions of barriers for migratory fish (length, width and height) were noted. The
functioning of these barriers of course differs with different water level, and some of them
are no barriers in situations with higher water level. Our notes were made corresponding
to the water level present during the field investigation period. Considering that the
investigation was performed at low water conditions, all potential barriers should be
included. Bridges (width, height and type of bridge) were also noted, as well as grazed
areas along the stream (the affected length), and presence of pipes draining into the stream.

Additional remarks

Oxbow lakes next to the channel were noted and described, as well as stream necks or
riffles (forsnacke), still pools (hdljor) and the sites where boulders and other natural objects
may constitute barriers for migratory fish.

Stream sections suitable for electro-fishing were noted. Electro-fishing is functioning
especially well in smaller streams, where it is simple to walk in the water. Suitable
conditions include water velocity less than 1.5 m/s, a bottom substrate consisting of

coarse material such as gravel and cobbles, and where the possibilities to escape for fish

is minimized /Naturvardsverket, 2004b/. In addition, it is considered advantageous if the
location is situated upstream roads for cars, and thus not affected by salt or pollution from
the road, and if it is easy to reach by walking, i.e. no deep ravines or wet marshes. However,
in our identification of suitable sections, less importance was given to these last two criteria.
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3 Results

The entire Simpevarp area is situated within the SMHI catchment no 72/73, i.e. in the area
between River Marstrommen (SMHI catchment no 72) and River Virdn (SMHI catchment
no 73). The area is divided into 26 catchments, of which eight have streams that partially
have been investigated and described in this report (Figure 3-1).

In seven of the eight catchments the entire main channel has been investigated, and outlet
coordinates for all tributaries entering the main stream have been noted. The tributaries have
not been investigated themselves, with one exception: the tributary that drains from Lake
Plittorpsg6l to the stream Laxemaran in catchment no 10.

The results from this investigation have been incorporated in SKB’s database SICADA.

137000 1540000 1523000 1546000 1545000 1552000
|

T
&andann

farinm

5 Kérrviksan

2 2 i
_ 2
2
10 Laxemarﬁﬂ 26
p _,\_H“'—\,_
0 1 2 3 4 8 Kilometers

T T T T T T
1837000 1540000 1543000 isag0e 1548000 1852000

Figure 3-1. The Simpevarp area, with the investigated streams described in this report marked
with red lines.
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3.1 The stream ”"Mederhultsan” in catchment Simpevarp 6
The object and its location

The stream “Mederhultsan” is part of the SMHI catchment no 72/73, and enters the Baltic
Sea in Kérrsvik, Granholmsfjarden north east of the catchment. Three small tributaries
draining into the main channel were identified during the field investigation, although too
small to be included in the Swedish yellow map (fastighetskartan, Figure 3-2).

Topographic map: 6 G SO Vimmerby
Outlet coordinates: 1549390, 6368932
Catchment area: 2.003 km?

Length of investigated stream:  3.950 km (= total length)

The close surroundings to the stream “Mederhultsan” are dominated by agriculture land,
but also some forested areas, mostly coniferous. The village Mederhult is located along the
stream. In the sections closest to the sea the stream forms a delta, with one main channel.

Morphology and environment

The investigated parts of the stream were strongly dominated by slowly flowing water
(Figure 3-3), except for 160 m of dry sections, and a 130 m long distance with slightly
streaming water.

10 Laxemaran

0 1 2 3 4 5 Kilomaters
[ ]

Figure 3-2. The investigated parts of the stream “Mederhultsan”, catchment Simpevarp 6, marked
with a red line.
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The shading from terrestrial vegetation varied from zero to more than 50% along the
investigated part of “Mederhultsdn” (Figure 3-4) reflecting the various land uses along
the stream. The most shaded parts were flowing through forested areas. However, in some
parts of the agriculture areas the water was partly flowing in underground pipes resulting
in total shading.

Swuriwy Nucimar Fusd &
Virsn Waregamens £z ™

Cuin:a00e 1015, Tovas 1115
From G500 - Famaghetaza
i

S0 Corman MiDCY G168

| Cosranale wysiem: RT82 7.2 gon W

WATER VELOCITY

Water absent
== Calm, slowly flowing

water (< 0.2 m/s}
| Shghtly streaming
water (0.2-0.7 m/s)
| Streaming and
rushing water
(=0.7 mis)

= Not investigated

Enabus Hisiser Fusl &
Viaea Maragamant o

Dt 3008 b 14, Tovar § 530 |
Free G50 Finighatuisrdan
= Lantrratarst Gk

001, Gormdm H00HT0S
oyl A0 35 g0 W

[SHADING
(Percent of the section)

No shading

-~ Brief shading
(< 5%)

= Moderate shading
{5-50%}

e Diznise shadi
{>50%) Y

Figure 3-4. Shading of the stream “Mederhultsdan” in catchment Simpevarp 6.
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Bottom substrate

All classes of substrate were represented as dominating bottom substrate in different
parts of the stream (Figure 3-5). The fine materials (fine organic material and clay) were
most common.

Vegetation

The vegetation cover was often 50% or more, the exception was in the downstream areas
close to the outlet to the sea, where the growth was sparse or lacking. The species that often
dominated in the upstream part of the stream was Lemna minor (Common Duckweed,
Vanlig andmat), which was found in substantial amounts. This free-floating species
demonstrates the low water velocity, and it is also an indicator of relatively nutrient rich
conditions. Further downstream, commonly dominating species were Alisma plantago-
aquatica (Water plan-tain, Svalting), Juncus effusus (Soft-Rush, Veketdg) and Sparganium
sp. (Bur-reed, Igelknopp) (Appendix 2).

Technical encroachments

The channel was substantially excavated, except for a short part in the most upstream areas
and in some sections close to the sea (Figure 3-7).

The close surrounding of this stream was mostly agriculture land, and 27% of the channel
was draining through pipes under the fields (Figure 3-8).

N
DOMINATING
SUBSTRATE
Cuarse urg o
detrilus J
= Fine org detntus
—— C[a}.
Sand
Gravel
Cobble d
s Boulder ;
— Bedrock \
s Hipe . m\v
{v] 500 1 000 Meters
1 |

-------

Figure 3-5. Dominating bottom substrate of the stream “Mederhultsan”, catchment Simpevarp 6.

18



Eumclah Notar Foul &
Wi Managenant Co N

Date3008-10-13, Time: 11218
Fom GSD - Fastighatakarian
© Lantmiatenst Glle.

9001, Cormant W30 S568
Cocodbrale epshun: RTO0 1.5 gen W

ABUNDANCE OF
VEGETATION
(Covered area in percent)

Vegetation lacking
== Single plants
(< 5%)
e Moderate growth
(5-600k)

mm Substantial growth
{50-75%)

|mmm Intense growth
(75-1009%)

[== Not investigated

EXCAVATION

e Natural,
no excavation

== Moderate
excavation

== Substantial
excavation

Figure 3-7. The extent of excavations in the stream “Mederhultsan” in the catchment

Simpevarp 6.
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Figure 3-8. Parts of the stream “Mederhultsan”, catchment Simpevarp 6, that drains
through pipes.

3.2 The stream “Kareviksan” in catchment Simpevarp 7

The object and its location

The stream “Kareviksan” is part of the SMHI catchment no 72/73, and enters the Baltic
Sea in Karevik, Granholmsfjarden. Lake Frisksjon is located almost 730 m upstream of
the outlet. The main stream has five tributaries, all too small to be included in the Swedish
yellow map (fastighetskartan, Figure 3-9).

Topographic map: 6 G SO Vimmerby
Outlet coordinates: 1550082, 6368459
Catchment area: 2.062 km?

Length of investigated stream:  2.530 km (distance through Lake Frisksjon not included)

Upstream Lake Frisksjon was the water mainly running through agriculture and pastureland,
where the dominated parts of the channel were dry. However, it also passed some forests.
Immediately downstream the lake, the stream meandered in a 50 m long ravine with a depth
of approx 3 m, before it straighten out in a substantially excavated channel. It continued

to be more or less straight until the water was spread within a delta further downstream.

The former channel was cut off with boulders and clay at the downstream end of the delta.
Further on the stream continued meandering through boulders and bedrocks in a ravin, here
with a depth of 2 m. Closest to the sea the stream passed through a belt of Phragmites.
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o 1 2 3 4 5 Kilomsters
L ]

Figure 3-9. The investigated parts in the stream “Kdreviksan”, catchment Simpevarp 7, marked
with red lines.

Morphology and environment

The water velocity was calm, slowly flowing (< 0.2 m/s) in all parts where water was
present (Figure 3-10). Dry sections dominated upstream Lake Frisksjon.

The upstream parts drained through some agriculture land and a great part of the sections
were not shaded at all (Figure 3-11). Further downstream the channel was in most parts
densely shaded. This was also the situation downstream Lake Frisksjon, where the stream
was draining through forest and almost totally dominated by dense shading (> 50%).

Bottom substrate

The bottom substrate was almost totally dominated by the classes with smallest particle
size; clay and fine organic detritus (Figure 3-12). Clay dominated upstream of Lake
Frisksjon, although sand was the most common substrate in the sections closest to the lake.
Fine organic detritus dominated downstream the lake. Boulders and gravel dominated in a
few shorter sections distributed along the entire stream.

Vegetation

Major parts of the sections upstream Lake Frisksjon were dry, and therefore not investigated
regarding aquatic plants (Figure 3-13). In the most upstream part, where water was present,
there were a few sections with dense growth of vegetation. Species that often dominated in
this part of the stream were Alisma plantago-aquatica (Water plan-tain, Svalting), but also
sections with substantial amounts of Lemna minor (Common Duckweed, Vanlig andmat),
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which is an indicator of relatively nutrient rich conditions (Appendix 2). Downstream Lake
Frisksjon, where the channel was densely shaded (see above), mostly single plants were
growing, or even vegetation lacking in many of the sections. Just as in the upstream parts,
A. plantago-aquatica (Water plan-tain, Svalting) was often among the dominating species,
but also Potamogeton polygonifolius (Bog Pondweed, Bécknate) and Lysimachia thyrsiflora

(Tufted Loosestrife, Topplosa) dominated in some parts.
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Figure 3-10. Water velocity in the stream “Kdareviksdn”, catchment Simpevarp 7.
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Figure 3-12. Dominating bottom substrate of the stream “Kdreviksdan”, catchment Simpevarp 7.
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Figure 3-13. Vegetation in the stream “Kdreviksdan”, catchment Simpevarp 7.

Technical encroachments

The major part of the channel was substantially excavated (Figure 3-14). Upstream Lake
Frisksjon the water was meandering in a few sections before it continued as a moderate
excavated channel until entering the lake. Immediately downstream Lake Frisksjon the
stream meandered again in a length of 80 meters, followed by first a part of substantial
excavation where the stream was natural, with 180 meters continuing meandering and
running through a wetland before it drained into the sea.
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3.3

The object and its location

T
1549000

tions in the stream “Kareviksdn”, catchment Simpevarp 7.

The stream “Ekerumsan” in catchment Simpevarp 9

The stream “Ekerumsén” is part of the SMHI catchment no 72/73, and enters the Baltic Sea
in Ekerumeviken, Borholmsfjdrden. The stream has three tributaries, of which one is too
small to be included in the Swedish yellow map (fastighetskartan, Figure 3-15).

Topographic map:
Outlet coordinates:
Catchment area:

Length of investigated stream:

6 G SO Vimmerby
550391, 6366252
2.834 km?

3.920 km (= total length)

The stream “Ekerumsén” is probably most influenced by human activities among the
streams investigated in this report. The stream flows through a lot of pipes, under a barn,
and is even totally cut-off in a few sections. It is mostly flowing through agriculture land

that surrounds the channel. In o

ne of these parts, some hundred meters upstream of the

outlet to the sea, the current channel was a man-made ditch, with the former channel still

visible in the lowest part of the

surroundings.
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Figure 3-15. The stream “Ekerumsdn”, in catchment Simpevarp 9, with the investigated parts
marked with a red line.

Morphology and environment

The stream was almost totally dominated by calm, slowly flowing water (Figure 3-16).

The water was flowing through pipes in some sections, where the water velocity not was
investigated and classified. A few dry sections and one section with slightly streaming water
was present.

Large parts of the channel were not shaded at all, because of the open surroundings with
agriculture land (Figure 3-17). On the other hand, when draining through forests or pipes
the water was densely shaded.

Bottom substrate

The bottom substrate was dominated by fine organic detritus in most sections (Figure 3-18).
Other classes that dominated large parts were cobbles and clay.

Vegetation

There was a substantial and intense growth of vegetation in most parts of the stream
“Ekerumséan” (Figure 3-19). Among the dominating species were Alisma plantago-aquatica
(Water plan-tain, Svalting) and Juncus effusus (Soft-Rush, Veketag).
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Figure 3-17. Shading of the stream “Ekerumsdn” in catchment Simpevarp 9.
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Figure 3-19. Vegetation in the stream “Ekerumsdn”, in the catchment Simpevarp 9.
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Figure 3-20. The extent of excavations in the stream “Ekerumsdn” in the catchment Simpevarp 9.

Technical encroachments

The channel was substantially excavated, except for a short distance in the downstream part
of the stream that was moderately excavated (Figure 3-20).

3.4 The stream Laxemaran in catchment Simpevarp 10

The object and its location

The stream Laxemaran is corresponding to the SMHI catchment no 72/73 Laxemaran,
and enters the Baltic Sea in Ekerumeviken, Borholmsfjdrden. Two parts of the stream
were investigated; the upstream part from Lake Plittorpsgdl and 2.3 km downstream, and
the downstream part from south of Lilla Basthult and 5.5 km downstream to the outlet in
the sea. Twelve tributaries were draining into the investigated part of the main channel,
of these where two too small to be included in the Swedish yellow map (fastighetskartan,
Figure 3-21).

Topographic map: 6 G SO Vimmerby
Outlet coordinates: 1550401, 6366146
Catchment area: 40.976 km?

Length of investigated stream:  7.710 km (5.450 km+2.260 km)

This stream is the largest of the streams within the Simpevarp site investigation area.
Through the entire investigated length of the main channel no dry sections were found.
A few stretches of the stream were divided into two channels, and the most downstream
sections sometimes reached a width of 5 meters.
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Figure 3-21. The stream Laxemardn, in catchment Simpevarp 10, with the investigated parts
marked with red lines.

Large parts of the stream were draining through forests as well as agriculture land. In the
downstream part, the water was flowing through a wetland covered with mostly Salix sp.
and Phragmites australis, and further down to the sea mostly tree-covered wetlands.

Totally six sections with water velocity and bottom substrate suitable for electro-fishing
were found in the stream. Remnants from, what it looked like, previous dams were present
at four sites.

A total length of 3,920 meters of the main channel, situated in the central parts of the
catchment, was not investigated. Hence, the results are shown in two figures for each
parameter, one for the upstream part and one for the downstream part of the stream.

Morphology and environment

The water velocity in the upstream investigated part was dominated by calm, slowly
flowing water, with slightly streaming water in several shorter parts (Figure 3-22). The most
downstream sections of the tributary that drained Lake Plittorpsg6l were dry. The conditions
were the same in the downstream investigated part, i.e. mostly calm, slowly flowing water
(Figure 3-23).

Since the stream Laxemaran drains through wetlands, forests as well as agriculture land
the shading is randomly distributed over the entire length (Figure 3-24 and Figure 3-25).
Some longer parts with no shading were present in the upstream part, where the close
surroundings consisted of agriculture land.
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Figure 3-22. Water velocity in the upstream investigated part of the stream Laxemardn,
catchment Simpevarp 10.

Sttt Mt Fari &
Wt Maragemest G N

Dota:2004-10-18, Time: #1:15
Foum GSD - Fastigghutahrsan

© Lanimaneriet G e

2001, Conent MZ00 1258

WATER VELOCITY

Water absent
== Calm, slowly flowing
water (< 0.2 m/s)
== Slightly streaming
water (0.2-0.7 m/s)
= Streaming and
rushing water
(> 0.7 mis)

== Mot investigated

Figure 3-23. Water velocity in the downstream investigated part of the stream Laxemaran,
catchment Simpevarp 10.
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Bottom substrate

Fine organic detritus was the most common bottom substrate in the upstream part of the
stream Laxemaran (Figure 3-26). Cobbles and clay were also dominating through some
stretches. In the tributary that drained Lake Plittorpsgol, cobbles and clay were totally
dominating the bottom.

In the downstream part of the stream, clay was most frequently the dominating bottom
substrate (Figure 3-27). Cobbles, sand and fine organic detritus were also dominating
through some longer parts.

Vegetation

The abundance of vegetation in the upstream part of the stream Laxemaran was often

high and classified as intense growth (Figure 3-28). In the downstream part, abundance
fluctuated between all the classes, from lacking to intense growth (Figure 3-29). However,
lack of vegetation most common. Species that frequently dominated the investigated
sections through the entire stream were Alisma plantago-aquatica (Water-plantain, Svalting)
and Nymphaeaceae (Water lily, Nackros). In the upstream part, sections with dominance of
Typha latifolia (Bulrush, Bredkaveldun) was often found, while dominance of Phragmites
australis (Common Reed, Vass) was commonly found in the most downstream part.
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Figure 3-26. Dominating bottom substrate in the upstream investigated part of the stream
Laxemaran , catchment Simpevarp 10.
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Figure 3-27. Dominating bottom substrate in the downstream investigated part of the stream
Laxemardn, catchment Simpevarp 10.
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Figure 3-28. Vegetation in the upstream investigated part of the stream Laxemaran, in the
catchment Simpevarp 10.

33



[Sasctin ticoss Fsin
(R ———r

(s 5004 1018, Tovs 1148
From G0 Fustghatsbamas
©Lanmar Give.

2001. Consart M2001 15268
Cirlrnto spwtoen BTG 3 E o W

ABUNDAMNCE OF
VEGETATION
(Covered area in percent)

Vegetation lacking
== Single plants

(< 5%)
| Moderate growth
(5-500%)
am Substantial growth
(50-75%)
e (ntense growth
(75-100%)
== Mot investigated

Figure 3-29. Vegetation in the downstream investigated part of the stream Laxemardn, in the

catchment Simpevarp 10.

Technical encroachments

The entire investigated parts of the stream Laxemaran, upstream as well as downstream,
were substantially excavated (Figure 3-30 and 3-31).
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Figure 3-30. The extent of excavations in the upstream investigated part of the stream Laxemardn

in the catchment Simpevarp 10.
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Figure 3-31. The extent of excavations in the downstream investigated part of the stream
Laxemardn in the catchment Simpevarp 10.

Additional remarks

Stretches where the conditions were suitable for electro-fishing were found at six sites
(Figure 3-32). However, some of these stretches are situated far from any road, and
therefore difficult to reach with all equipment needed for this work.
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Figure 3-32. The stretches of the stream Laxemardn where electro-fishing could be performed.
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3.5 The stream “Vadvikebacken” in catchment Simpevarp 23

The object and its location

The stream “Vadvikebécken™ is part of the SMHI catchment no 72/73. It is located on the
island Avro and enters the Baltic Sea in Vadvikarna. The stream has one tributary, which is
too small to be included in the Swedish yellow map (fastighetskartan, Figure 3-33).

Topographic map: 6 G SO Vimmerby
Outlet coordinates: 1553544, 6367447
Catchment area: 0.307 km?

Length of investigated stream:  1.000 km (= total length)

The entire length of the stream was surrounded by forest, some parts with dense spruce-
forest resulting in more than 95% shading of the channel. The investigated main channel
originates from a ditch on the south side of a small road, which drains through a pipe under
the road.

Morphology and environment

The stream was dominated by dry sections (57% of the length, Figure 3-34). Where water
was present, it was calm and slowly flowing (< 0.2 m/s).

The shading was often dense (> 50%), especially in the upstream half of the stream

(Figure 3-35).
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Figure 3-33. The stream “Vadvikebdcken”, in catchment Simpevarp 23, with the investigated part
marked in red.
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Figure 3-35. Shading of the stream “Vadvikebdicken”, catchment Simpevarp 23.
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Bottom substrate

The stream “Vadvikebicken” was almost totally dominated by clay as bottom substrate
(Figure 3-36). Sand and cobbles dominated some of the most downstream sections.
Vegetation

The sections where water was present in this stream was often lacking vegetation because
of the dense shading of the channel (Figure 3-37). Only in two 10 m-sections the vegetation
was growing intense (75—-100%). Equisetum fluviatile (Water Horsetail, Sjofrdken) and
Lysimachia thyrsiflora (Tufted Loosestrife, Topplosa) was among the dominating species.

Technical encroachments

The channel was substantially excavated through the entire length (Figure 3-38).
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Figure 3-36. Dominating bottom substrate of the stream “Vadvikebdcken” in catchment
Simpevarp 23.
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Figure 3-38. The extent of excavations in the stream ‘“Vadvikebdicken” in the catchment

Simpevarp 23.
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3.6 The stream “Lindstrommebacken” in catchment
Simpevarp 24

The object and its location

The stream “Lindstrommebécken” is part of the SMHI catchment no 72/73, and enters the
Baltic Sea in Lindstrémmen. The only tributary is too small to be included in the Swedish
yellow map (fastighetskartan, Figure 3-39).

Topographic map: 6 G SO Vimmerby
Outlet coordinates: 1552306, 6367440
Catchment area: 0.192 km?

Length of investigated stream:  0.260 km (= total length)

This is the shortest stream investigated in the Simpevarp area (0.260 km). The surrounding
terrestrial vegetation consisted of mixed forest through the entire stream length, and a major
part of the sections was flowing through a ravine with a depth of 1-2 m.

Morphology and environment
From the source to the outlet the channel was totally dry (Figure 3-40).
The channel was alternately shaded with moderate (5—50%) or dense (> 50%) shading, apart

from one single section with brief shading (< 5%) in the downstream part of the stream
(Figure 3-41).
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Figure 3-39. The stream “Lindstrémmebdcken” in catchment Simpevarp 24, with the investigated
part marked in red.
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Figure 3-40. Water velocity in the stream “Lindstrémmebdcken”, catchment Simpevarp 24.
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Figure 3-41. Shading of the stream “Lindstrémmebdcken’ in catchment Simpevarp 24.
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Bottom substrate

Large parts of the channel were dominated by clay (Figure 3-42). Boulder, cobble and
coarse organic detritus were also represented as dominating bottom substrate in some
sections.

Vegetation

The aquatic vegetation could not be investigated since the entire channel was dry
(Figure 3-43).

Technical encroachments

The largest parts of this channel were substantially excavated (Figure 3-44). However,
a length of 80 meters in the central part was moderately excavated.
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Figure 3-42. Dominating bottom substrate of the stream “Lindstrémmebdcken”, catchment
Simpevarp 24.
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Figure 3-44. The extent of excavations in the stream “Lindstrommebdcken” in the catchment
Simpevarp 24.
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3.7 The stream “Gloebacken” in catchment Simpevarp 25

The object and its location

The stream “Gloebdcken” is part of the SMHI catchment no 72/73, and is situated on
the island Avrd. It enters the Baltic Sea in Gloet, Batstadsfjirden. The single tributary
to the stream is too small to be included in the Swedish yellow map (fastighetskartan,
Figure 3-45).

Topographic map: 6 G SO Vimmerby
Outlet coordinates: 1552054, 6366895
Catchment area: 0.131 km?

Length of investigated stream:  0.670 km (= total length)

Forest was dominating the close surroundings along the entire stream length. Large parts
were substantially excavated, where the water was running through a ravine with a depth of
1-2 m. Almost all sections of this stream were dry. The channel originates in the upstream
areas as a man-made ditch, starting directly below some bedrock. At a distance of 120 m
from the sea was a hydrological measuring station situated.

Morphology and environment

Almost the entire stream “Gloebicken” was dry (Figure 3-46). In the three sections where
water was present, the water velocity was very low, < 0.2 m/s.
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Figure 3-45. The stream “Gloebdcken” in catchment Simpevarp 25, with the investigated part
marked in red.
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Figure 3-46. Water velocity in the stream “Gloebdcken”, catchment Simpevarp 25.

The major part of the channel was densely shaded (> 50%, Figure 3-47). However, through
some shorter stretches in the upper part, and close to the sea, sections with moderate
(5-50%) and brief (< 5%) shading were found.
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Figure 3-47. Shading of the stream “Gloebdcken” in catchment Simpevarp 25.
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Bottom substrate

Four of the eight bottom substrate classes were dominating in this stream: coarse organic
detritus, clay, sand and boulder (Figure 3-48). Of these, coarse organic detritus and clay
were most frequently dominating.

Vegetation

Almost the entire stream was dry, and thus not investigated for aquatic vegetation

(Figure 3-49). In one of the three 10 m-sections where water was present, vegetation was
lacking, the other two had a moderate or substantial growth. Dominating species were
Typha latifolia (Bulrush, Bredkaveldun) and Fontinalis antipyretica (Common water moss,
Stor ndckmossa).

Technical encroachments

The largest part of the stream “Gloebédcken” was substantially excavated (Figure 3-50). The
most downstream investigated part free from excavations. This part, approx 70 m long, was
draining through some dry wetland.
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Figure 3-48. Dominating bottom substrate of the stream “Gloebdcken”, catchment Simpevarp 25.
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Figure 3-49. Vegetation in the stream “Gloebdcken”, catchment Simpevarp 25.
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Figure 3-50. The extent of excavations in the stream “Gloebdcken”, catchment Simpevarp 25.
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3.8 The stream “Skolkebacken” catchment Simpevarp 26

The object and its location

The stream “Skélkebécken” is part of the SMHI catchment no 72/73, located on the island
Avro, and enters the Baltic Sea in Skolket. The six tributaries are too small to be included in
the Swedish yellow map, fastighetskartan (Figure 3-51).

Topographic map: 6 G SO Vimmerby
Outlet coordinates: 1552756, 6366594
Catchment area: 0.165 km?

Length of investigated stream:  0.610 km (= total length)

The surroundings consisted of forest along the entire length, and the channel was in most
sections dry. A hydrological measuring station was situated about 50 m upstreams from the
outlet, constituting a barrier for migratory fish. Just before the outlet to the sea, the stream
formed a delta with a lot of sand and tree branches.
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Figure 3-51. The stream “Skolkebdicken” in catchment Simpevarp 26, with the investigated part
marked in red.
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Morphology and environment

A major part of the stream was dry (Figure 3-52). In the fourteen sections where water was
present, it was flowing calm and slowly (< 0.2 m/s).

In the stream “Skolkebacken” all classes of shading were represented, from no shading up
to dense shading (> 50%, Figure 3-53), and without clear patterns of distribution.
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Figure 3-53. Shading of the stream “Skélkebdcken” in catchment Simpevarp 26.

49



Bottom substrate

Clay was the most abundant dominating bottom substrate in the stream (Figure 3-54). Other
dominating bottom substrates were coarse organic detritus, sand and cobble.

Vegetation

The dominating length of the stream was dry, and therefore not investigated regarding
aquatic vegetation (Figure 3-55). In the upstream parts, sections with substantial (50-75%)
and intense (75-100%) growth were found. In the most downstream part, on the other hand,
vegetation was sparse, either completely lacking or with single plants growing (< 5%). The
dominating species were often Typha latifolia (Bulrush, Bredkaveldun) and Sparganium sp.
(Bur-reed, igelknopp).

Technical encroachments

Almost the entire length of the channel was substantially excavated (Figure 3-56). Only one
single section was moderately excavated, where the water ran through some bedrock and a
ravine with a depth of 1.4 m.
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Figure 3-54. Dominating bottom substrate of the stream “Skélkebdicken”, catchment

Simpevarp 26.
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Figure 3-55. Vegetation in the stream “Skdlkebdcken”, in the catchment Simpevarp 26.
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Figure 3-56. The extent of excavations in the stream “Skélkebdcken” in the catchment

Simpevarp 26.
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4 Discussion

The streams in this investigation are small, several of them with a length shorter than
1,000 meters (Table 4-1). The shortest stream had a length of only 260 meters. The entire
main channels were investigated in the eight catchments, except for the one in Stream
Laxemarén. Despite this, the investigated length of Stream Laxemaran is much longer
than the others.

Table 4-1. Number of sections and the lengths of the investigated parts of the streams
in the Simpevarp area.

Stream Number of Length
sections [m]
Catchment 6: “Mederhultsan” 402 3,950
Catchment 7: “Kareviksan” 258 2,530
Catchment 9: “Ekerumsan” 399 3,920
Catchment 10: Laxemaran 791 7,710
Catchment 23: “Vadvikebacken” 102 1,000
Catchment 24: “Lindstrommebéacken” 27 260
Catchment 25: “Gloebéacken” 66 670
Catchment 26: “Skélkebacken” 62 610
Total 2,107 20,650

In as much as 72% of the investigated sections the water was calm or slowly flowing

(< 0.2 m/s). No streaming and rushing waters (> 0.7 m/s) were found, and only 4% of the
sections had slightly streaming water (0.2—0.7 m/s), of which most was located in Stream
Laxemarén. This reflects that the investigation was performed in late summer during
minimum water flow.

As much as 18% of the investigated length was dry in August 2004 when the
characterizations of the streams were done. Regarding depth it is obvious that the streams
are small, since 42% of the sections were shallower than 0.1 m. The only stream that not
had any dry sections in the main channel was Stream Laxemaran, draining the largest
catchment. Stream Laxemaran also had the greatest width and depth of the investigated
streams. Stream “Lindstrommebécken” was the only stream that was dry in its entire length.
A complementary investigation during high flow (early spring) would add information
regarding the seasonal variation in the streams.

The most frequently dominating bottom substrate was in all eight streams the classes with
the smallest particle size, clay and fine organic detritus. Cobbles, sand and boulders were
other classes that were dominating several sections of the channels.

The abundance of vegetation fluctuated throughout the streams and was coupled to the
amount of shading. The streams on the island Avrd, in catchment 23, 24, 25 and 26, were
mostly dry, thus data on aquatic vegetation are lacking. Intense growth of vegetation was
found throughout most sections in Stream “Mederhultsan”, Stream “Ekerumsan” and
Stream Laxemaran.
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The streams are to a great extent influenced by human activities, altering the channel

by various technical encroachments (Table 4-2). In 8% of all investigated sections the
water was flowing under bridges or through underground pipes. The channels are also
substantially excavated in as much as 94% of the investigated length. Stream “Ekerumsan”
in catchment 9, is the most extreme example of physical damage, with the water flowing
through a lot of pipes, under a barn and even cut-off in a few sections.

Table 4-2. Some technical encroachments in the investigated parts of the streams
in the Simpevarp area.

Technical encroachments Number of %
sections of total

Bridge or pipe 170 8
Substantially excavated 1,986 94
Total 2,107 100

Altogether, large amounts of data from eight catchments have been collected in this
investigation, covering many different aspects of the river ecosystems. The data available
so far regarding the streams within the Simpevarp area are available from this report,

as well as from the SKB local geographical information system of the area. Together
with other investigations within the area, e.g. of water chemistry, hydrology etc, this
gives excellent opportunities for further evaluation of the material, within an integrated
ecosystem/catchment perspective.
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Appendix 3

Species of vegetation in streams of the Simpevarp area

Latin English Swedish
Alisma plantago-aquatica Water-plantain Svalting
Alnus glutinosa Alder Klibbal
Callitriche sp. Water-starwort Lanke
Caltha palustris Marsh-marigold Kabbeleka
Carex rostrata Bottle sedge Flaskstarr
Carex sp. sedge Starr
Equisetum fluviatile Water Horsetail Sjofraken
Equisetum palustre Marsh Horsetail Karrfraken
Filipendula ulmaria Meadowsweet Alggras
Fontinalis antipyretica Common water moss Stor ndckmossa
Galium palustre Common Marsh-bedstraw Vattenmara
Glyceria fluitans Floating Sweet-grass Mannagras
Glyceria maxima Reed Sweet-grass Jattegroe
Hottonia palustris Water-violet Vattenblink
Iris pseudacorus Yellow lIris Svardslilja
Juncus bulbosus Bulbous Rush Loktag
Juncus effusus Soft-Rush Veketag
Lemna minor Common Duckweed Vanlig andmat
Lucopus europaeus Gypsywort Strandklo
Lysimachia thyrsiflora Tufted Loosestrife Topplosa
Lythrum salicaria Purple-loosestrife Fackelblomster
Mentha arvensis Corn Mint Akermynta
Menyanthes trifoliata Bogbean Vattenklover
Myosotis laxa Tufted Forget-me-not Sumpforgatmigej
Myriophyllum alterniflorum Alternate water-milfoil Harslinga
Nymphaeaceae Water lily Nackros
Phalaris arundinacea Reed Canary-grass Rorflen
Phragmites australis Common Reed Vass
Potamogeton berchtoldii Small Pondweed Gropnate
Potamogeton natans Broad-leaved Pondweed Géaddnate
Potamogeton polygonifolius Bog Pondweed Backnate
Potentilla palustris Marsh Cinquefoil Krakklover
Ranunculus flammula Lesser Spearwort Altranunkel
Rumex hydrolapathum Water Dock Vattenskrappa
Salix caprea Goat Willow Salg
Salix sp. Willow Vide
Schoenoplectus lacustris Common Club-rush Sav
Sparganium sp. Bur-reed Igelknopp
Sphagnum sp. Sphagnum moss Vitmossa
Typha latifolia Bulrush Bredkaveldun
Typha sp. Bulrush Kaveldun
Utricularia sp. Bladderwort Bladdra
Periphytic algae Pavaxtalg
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