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1 SUMMARY

For two seasons, 2019 and 2020, two fields in Aland were irrigated with nutrient-rich brackish water from
the strongly eutrophicated bays Kaldersfjarden and Amnéasviken. The pilot's main goal was to evaluate this
sea-based method for reducing nutrients in the marine environment and restore the coastal areas into better
conditions while presenting a win-win solution for the farmers and the Baltic Sea. The main questions were
whether the crops could tolerate brackish water, if the soil and groundwater could be negatively affected by
the salt, and how large the capacity was for removing nutrients from the bays. An extensive monitoring
program was implemented to answer these questions.

The results show that ley production increased by 42-167%. in the pilot area compared to the control area
while maintaining high crop quality. For the time frame of this pilot, no adverse effects on the soil
composition were observed. However, an increase in chloride concentration was detected. Nevertheless, soil
fertility was not affected. An increase in chloride concentration was also found in the groundwater,
emphasizing the importance of knowing the run-off pattern in the irrigated area and use brackish water
irrigation in moderation intermittently over the years. All in all, this pilot activity removed 29,5 kg of nitrogen
and 2,6 kg of phosphorus from the Baltic Sea. Based on a rough model, this removal corresponds to 6%
(Kaldersfjarden) and 1% (Amnasviken) of what would need to be removed from the bays to achieve good
ecological status. In Kaldersfjarden, a possible increase in Secchi depth was also observed.

Our main conclusion is that brackish water can be utilized—in moderation—for irrigation of ley but with
caution for salinization of soil and groundwater. This measure can preferably be adopted during dry summers
as life support and boost for crop production while simultaneously removing nutrients from the Baltic Sea
and entering them into a circular system. The nutrient removal can reduce eutrophication and might have a
positive effect on the ecological status of semi-enclosed eutrophicated bays, depending on the removed
water volumes.

2 BACKGROUND AND OBJECTIVES

The pilot “Nutrients from sea to field” was initiated to reduce nutrients in the marine environment and
restore the coastal areas to better conditions. To achieve this, nutrient-rich bottom water was removed from
two eutrophicated semi-closed coastal bays and utilized to irrigate fields. The suitability of the water for
utilization in a circular economy was also assessed by investigating the measure’s operational costs and the
effect on crop production.

An essential part for the farmer is whether the crops can tolerate brackish water. Previous studies have
shown that, in general, ley (grass), grains, and beans grow well when irrigated with brackish water. Fruit and
many vegetables are more sensitive (Maas and Hoffman 1977, Persson and Wesstrom 1991). Both farmers
in our pilot cultivated ley for animal feed. Ley constitutes about 50% of what is grown on the fields in Aland,
and during dry summers, the production can be very low.

The pilot activity's main concern was the potentially harmful effect of salt on soil or groundwater reservoirs.
Most of the salt in brackish water is constituted by sodium chloride (NaCl). The possible deterioration of the
soil due to salt accumulation derives from the fact that sodium ions can outcompete other cations, like
calcium, potassium, and magnesium. Chloride ions, on the other hand, are more likely to wash directly
through the soil. The effect on groundwater depends on whether the brackish water can reach the reservoir,
i.e., the run-off pattern in the area and the soil's infiltration properties. Hence, this was a site-specific
4



question that called for an investigation. As part of the pilot’s risk control management and to increase the

pilot

measure's scientific value, an elaborate monitoring program was launched. Samples from the bays,

irrigation water, soil, groundwater, and crops were collected and analyzed throughout the pilot to gain

greater insight into brackish water irrigation and the potential for reducing eutrophication of the local bays.

3

RISK ASSESSMENT

The risks related to the pilot activities were identified, analyzed, and evaluated, and finally, for the remaining

unce

rtainties, a risk control strategy was adopted. The highest risk during the pilot was salinization of soil or

groundwater. Accordingly, a monitoring program was implemented to assure the detection of an increase in

salt concentration.

3.1 RISK IDENTIFICATION

1.
[ ]
[ ]

2.
[ ]
[ ]

Legislative risks
Are permits required to implement the pilot?
If permits are required, how much time is needed for the application process?
Which agreements are needed?

Environmental risks
Changes in water quality or bottom conditions of the bay areas
Salinization of agricultural soils or groundwater due to irrigation with brackish water.
Release of toxic chemical compounds from the sediments to the water phase with subsequent
incorporation into crops after irrigation.
Bioaccumulation of cyanotoxins into crops after irrigation during peak season for cyanobacterial
blooms.

3. Social risks

4.

No farmer is willing to participate in the pilot.
Fears and false beliefs of the local inhabitants, farmers, stakeholders and public at large about the
sustainability and methods of the pilot, mainly the concern of adding salt to the fields.

Financial risks
Unexpected costs

3.2 RISK ANALYSIS AND EVALUATION

Legislative risks

No permits are needed for utilizing the water from the bays. Since the water is brackish there are no
restrictions, as would be the case with freshwater (lakes). Moreover, there is nothing in the Aland
legislation indicating a need for an environmental permit or environmental review, neither for the actual
irrigation of the fields nor the irrigation equipment setup (water transfer from bay to the field). The
essential legislation is described below (freely translated from Swedish). Parts of the official Swedish
legislation are listed in appendix 1.



Water Act of Aland (1996:61)
2 c. 7 § regulates water use and states that everyone has the right to water resources in the water area

for home and livestock management as well as the right to bathe in the water area, use its water for
washing, for animals and such other purpose, if it can be done without unlawfully entering another's
land and without causing disturbance to the area's owner or other persons.

3 c. 4 § regulates the setup of smaller equipment on another person’s land for water activities. Anyone
who intends to carry out a water activity may be granted the right to assemble a pumping station with
associated water pipes on another person’s land.

Planning and Building Act of Aland (2008:102)

8 c. 44 § Regulates the placement of technical devices on another's land. Owners and holders of a
property are required to allow pipelines and structures belonging to the pipelines to be placed on the
property. A prerequisite, however, is that the pipelines cannot be placed elsewhere at reasonable costs.

Environmental Protection Act of Aland (2008:124)
3 ¢.9a § (2015/14) Environmental review for experimental activities, states that environmental reviews

instead of environmental permits are needed for such short-term activities of experimental nature
whose purpose is to test new technologies if this is done to clarify the activity's consequences, usability
or any other comparable issue. However, the irrigation technique used in the pilot is not new. The
novelty lies in utilizing brackish water instead of freshwater.

10 § Demand for permits and environmental reviews states that permits and environmental reviews are
required for activities that require such, according to the Water Act of Aland (1996:61). In the Water Act
of Aland, such activities are listed in c. 6 and do not encompass the activities within the SEABASED
irrigation pilot.

Although no permits are needed, agreements need to be made between ALR and landowners/farmers
for the field, to ensure social and financial sustainability. Agreements should cover the use of the
agricultural field for the pilot as well as the service provided by the farmer (irrigation, etc.). No permits
are needed when setting up pipelines for water transfer. Nevertheless, as a courtesy, the landowner
should be informed.

Environmental risks

There are no risks for the sea ecosystem since the irrigation will remove nutrients and potentially
improve the local water quality with the hope of restoring the original conditions of the bottom areas.
The irrigation technique is already routinely used as some farmers use lake water or artificially made
freshwater pools for irrigation.

However, for the agricultural fields, there is concern about the effect of salt on soil structure. A large
amount of salt will affect the soil negatively, e.g., agricultural areas next to main roads that are salt-
treated during winter. However, the brackish water's salinity from the bays is about 3-5.5, which is a
relatively low concentration. In Vastervik Municipality, Sweden, a similar pilot has been done with
positive results. The SEABASED project had a meeting with the persons in Vastervik responsible for their
pilot (Dennis Wistrom and Anders Froberg) to discuss the pilot's details, including the salt issue. A
meeting was also arranged with two researchers (Ingrid Wesstrém and Abraham Joel) in soil physics
from the Swedish University of Agricultural Sciences (SLU). The primary outcome of these discussions is
that the amount of salt added to the soil during the pilot is relatively low. The brackish water in the inner
bays of Aland has relatively low salinity, and rainfall/snowfall throughout the year will wash out the salt



from the soil restoring the original soil conditions. Even after dry summers, there will most likely be
enough rain/snow during fall/winter/spring, making the risk for long-term accumulation of salt in the
soil very low. A long-term study on the effects of brackish water irrigation on soil structure has been
made in Oland, Sweden (Persson and Wesstrém 1991). Short-term accumulation of salt could be seen
during specific years, but no long-term accumulation was found over ten years. Rainfall/snowfall
between the agricultural summer periods is crucial to wash out the salt (mainly sodium ions) from the
soil.

A higher risk with salt on the fields might be the potential transfer of salt to the groundwater through
the washing process during rainfall. According to Joel?, pers. comm., scientific literature where this has
been studied is lacking for the Nordic soil conditions. As the salt washes out, it is difficult to predict at
which level (depth) in the soil the water transfer will occur, i.e., if the water will travel downwards until
reaching the groundwater or if it will be transferred horizontally within the catchment area until
reaching the bay from which it once originated. The water route depends on the soil composition (e.g.,
moraine, clay, bedrock). Water generally tends to move vertically in moraine, whereas it travels
horizontally after encountering clay or bedrock.

The risk of ecotoxicological compounds in the sediment dissolving into the water phase and eventually
reaching the crops through irrigation is considered low. Heavy industries do not surround the inner
archipelago bays of Aland. Some toxins are still expected to be found in the sediment, originating from
anti-fouling agents, agriculture, atmospheric deposition, and roads/traffic. Most of these toxins are
bound to particles in the sediment and not easily dissolved into the pore water. Still, severely polluted
sediment is not an ideal characteristic of a potential pilot site.

The risk of bioaccumulation of cyanotoxins in crops is not unique for this pilot. Freshwater lakes are
routinely used as a source of irrigation water and are prone to, e.g., blooms of the toxin-producing
cyanobacteria Microcystis spp. The most common cyanotoxins encountered in the Baltic Sea are
microcystin, anatoxin, and nodularin. Most research studies dealing with the bioaccumulation of
cyanotoxins in crops are only performed in vitro. As part of the risk analysis, a report was produced
within the SEABASED project, to shed light on the potential risk for bioaccumulation (Hager 2018,
appendix 2). At this stage, it is impossible to predict if and to what extent cyanotoxins could be
transferred from the pilot bays onto the fields and be incorporated into the crops. Some of the toxins
are likely to be degraded in the process.

Social risks

The main concern for interested farmers appears to be the risk of adding salt to the fields with the
potential consequence of adverse structure effects on the soil. However, many farmers have heard that
people from time to time have been irrigating their crops with brackish water, especially in the outer
archipelago, and are also open for the idea. In general, farmers are surprisingly less concerned about
the salt issue compared to the general public. Both farmers and the public appear to have a “no salt vs.
a lot of salt” view of the issue, not considering the impact of concentration, irrigation frequency, and
the potential effect on different crops.

Financial risks
The risk of unexpected costs is associated with most projects, and for the pilot activities, it can be
controlled to some extent but not eliminated.

*Abraham Joel, Researcher and soil physicist, SLU



3.3 RISK CONTROL

1. Legislative risks
No permits are needed, but to secure agreements with landowners/farmers willing to participate in the
pilot, enough information needs to be communicated to the participants. The agreements must clearly
state the commitments from both sides. The farmers' financial compensation should cover all service
for the pilot's implementation so that the farmers do not suffer financial losses by participating in the
pilot.

2. Environmental risks
After discussion with Vastervik Municipality and the experts in soil physics at SLU it was decided that
with four irrigation occasions during the growing season, the risk of soil salinization is low. Soil samples
will be collected before, during, and after the pilot to examine the soil properties, focusing on the salt
content.
To monitor the potential contamination of salt in the groundwater, tubes will be placed downstream at
the edge of the agricultural field, and the groundwater will be analyzed for chloride and conductivity
(before, during, and after the pilot timespan). If a substantial increase in these two variables is detected,
the pilot activity will be terminated, and the groundwater will be restored after a certain time when
rainwater reaches the groundwater diluting the salt concentration.
To investigate ecotoxicological compounds in the sediments, samples will be collected and analyzed
before starting the pilot activities.
Analyses of cyanotoxins in water and crops are not performed routinely at commercial laboratories.
Researchers at Stockholm University have the specific equipment and expertise needed. However, as
SU is a SEABASED partner organization, there cannot be any financial transactions between Stockholm
University and the Government of Aland. Moreover, the question of cyanotoxin bioaccumulation in
crops might be relatively new but is not a unique concern for the SEABASED pilot but something that
might affect farmers globally. Most likely, within the frame of this pilot, the SEABASED project will not
be able to pursue the answers we are looking for but entrusts the field of research with this task.

3. Social risks

Sufficient information needs to be conveyed to the community living in the pilot area. This is best
achieved through information events. Through media communication, the public at large can be
reached. To reach a large group of people in the community, it is essential to use several communication
channels: information events/meetings, newspapers, radio, and the internet.

Throughout the project, local stakeholders will be involved in the project development, and the
advancement and results will be presented to the stakeholders in regular meetings. The issue with
adding salt on the fields needs to be explained thoroughly, explaining the soil mechanisms, i.e., that the
effect on the soil depends on the amount of brackish water and the salinity in the water frequency of
irrigation and the washing-out through rainfall/snowfall. Moreover, it is essential to emphasize that an
elaborate monitoring program will act as an alarm in case of any negative effects on the
soil/environment. A continuous dialogue with the involved farmers will establish trust and provide for
solid collaboration.

4. Financial risks
To minimize the risk for unexpected costs, tender procedures will be made with laboratories for the
monitoring of the pilot sites, to receive an offer of the expenses. Agreements will be made with the
farmers implementing the pilot work (irrigation, sampling, etc.) where the service fee will be agreed



upon before starting the activities. Some unexpected costs might still arise due to, e.g., additional
monitoring analyses/samples. Hence, a part of the budget line “external expertise and service” will be
reserved for unexpected costs.

4  PILOT SITE SELECTION

4.1 DEFINED PRECONDITIONS FOR THE IMPLEMENTATION OF PILOTS

In the process of selecting the pilot areas, specific conditions and circumstances that need to be considered
were defined:

e Preferably the bays were already included in the Aland environmental monitoring program, thus
providing a stable baseline of the aquatic conditions before starting the pilot activities.

e Semi-enclosed bays. This generally increases nutrient concentration and enables the detection of
effects from the pilot activity through monitoring.

e High nutrient concentration near the bottom of the bay.

e Preferably stagnant anoxic/hypoxic bottom waters during the summer period which increases the
nutrient concentration through biogeochemical sediment-water processes.

e No high concentrations of toxins in the sediment that potentially can dissolve into the water phase.

e Closeness to agricultural fields. The distance from the deepest area in the bay to the edge of the field
should be < 1 km, as long pipelines for water transfer are expensive for the farmer unless already
installed.

e A minimum area of agricultural field, around 4 ha, allows for both a control area and a test area.
Moreover, the larger field the more nutrients can be transferred from the bay onto the crops.

e The fields should not be in the same catchment area as drinking water bodies to prevent brackish
water run-off/leaching from entering the freshwater lakes.

e The field and the bay are preferably situated within the same catchment area. Thus, irrigation water
run-off and water that infiltrates the soil will eventually find its way back to the bay where it came
from and will not contribute to an increase in nutrient concentration elsewhere.

e The involved farmer must be able to provide all the equipment needed for the irrigation work

e The involved farmer must perform the actual irrigation work and help with sampling of irrigation
water, soil samples, etc.

4.2 THE BAYS

Potential bays with agricultural fields nearby were searched for in GEOSECMA for ArcGIS. Through
GEOSECMA and the regular coastal water monitoring program commissioned by the Government of Aland,
maximum depths were identified, and nutrient concentrations were estimated in search of pilot bays fulfilling
the specified preconditions. A meeting was held with Alands producentférbund and Hushallningsséllskapet,
to discuss potential pilot sites suitable for irrigation with nutrient-rich bottom water. GIS-maps and Google-
maps were examined and discussed to find possible agricultural fields close (< 2 km) to the water bodies'
deepest part.

After further investigation, the two inner bays Kaldersfjirden and Amnésviken were chosen as suitable for
pilot implementation (fig. 1). The two bays, connected by a shallow canal, are classified according to the
Water Framework Directive (WFD) as having bad ecological status with very high nutrient concentrations
(European Commission 2000). Until 1972, Kaldersfjarden was also connected to Langsjon, located upstream.
9



As Langsjon was a new source for drinking water, it was necessary to eliminate the salty bottom water, and
a floodgate was inserted between the two water bodies. In the late ‘80s, a new main road was built between
Kaldersfjarden and Amnasviken, narrowing the canal, resulting in a decrease in water exchange between the
two bays. The shallow canal constitutes a sill between the two water bodies, making Kaldersfjarden a
simplified miniature of the Baltic Sea. When salty water enters, it sinks to the bottom of the bay during
stratified summer conditions. As in the Baltic Sea this “lock” prevents oxygenation of the bottom water which
in turn, via biogeochemical processes, releases phosphorus from the internal load in the sediments. This
internal load results from many factors over time, e.g., leakage from agricultural fields, inadequate
management of manure and private sewers in earlier decades, etc. In the end, the deposited nutrients will
become available for phytoplankton primary production, including cyanobacteria. Some of the nutrients will
eventually find their way into the open Baltic Sea. Amnésviken is surrounded by numerous agricultural fields,
contributing to the high nutrient concentrations found in the shallow bay. The direction of the water flow
between the bays varies throughout the year, meaning nutrients are transferred back and forth. This was
one reason for choosing both bays as pilot sites; working for reduced nutrients on two fronts.
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Figure 1. Map of Aland with the location of the pilot bays indicated with circles.
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4.2 .1 Fulfillment of defined preconditions
The bays fulfill the defined preconditions for pilot sites:

11

Both bays are included in the Aland environmental monitoring program; thus, sufficient data already
exists to allow for a stable baseline of the aquatic conditions before starting the pilot activities.

The bays are both semi-enclosed.

Both bays have high nutrient concentrations. Kaldersfjarden (max depth 6,3 m) is stratified during
summer with stagnant anoxic/hypoxic bottom waters. The salinity 1 m above the sediment usually
varies between 0,5 and 4,5 throughout the summer season. In summer 2018, the highest nutrient
concentrations at the same depth were 6500 pg/L and 740 pg/L for total nitrogen (TN) and total
phosphorus (TP), respectively.

Amnisviken is shallow (max depth 2,9 m) and wind mixed throughout the year. However, the
nutrient concentrations are still high; 1700 pg/L and 170 pg/L for total nitrogen (TN) and total
phosphorus (TP), respectively (summer 2018 at 1,9 m depth). The salinity in Amné&sviken is higher
than Kaldersfjarden; around 5 (summer 2018 at 1,9 m depth). The reason for this is that Amnéasviken
is closer to the open Baltic Sea but also that the freshwater lake Langsjon releases excess water to
Kaldersfjarden through the flood gate during spring, lowering the salinity of Kaldersfjarden.
Amniésviken is surrounded by several agricultural fields, many of them with an area of > 4 ha.
Kaldersfjarden has only one agricultural field of sufficient size close by, but a back-up plan would be
to lead a pipeline from Kaldersfjarden through the canal and reach the fields near Amnasviken.

The fields surrounding the bays are not situated in the catchment area of Langsjon. The pilot's
potential fields are within the same catchment area as the pilot bays (fig. 2).

Following the risk control procedure established during the risk assessment, samples from the two
bays were collected and analyzed to investigate the level of ecotoxicological compounds in the
sediments, before starting the pilot activities. The results of the analyses (further discussed in 5.2)
do not impact the implementation of the pilot.
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Figure 2. Catchment areas for Kaldersfjarden (K) and Amnésviken (A) indicated in

blue. Theoretical water flow is shown in dark blue.




4.3 THE AGRICULTURAL FIELDS

As part of the tender process, a local information event was organized for farmers near the pilot bays.
Farmers interested in participating were individually contacted, after which two farmers were selected for
collaboration. Agreements were made with the farmers stating the commitment on both parts.

4.3.1 Local information event to find interested farmers

Initial phone contact was established with ten farmers in the pilot area. These were the owners of the fields
of highest interest for the project. They were informed about the SEABASED project, the pilot study, and the
upcoming information event. Ads for the information event were published in two local newspapers. Two
information events were held to enable as many local farmers as possible to attend the event. Thirteen
participants from the local community participated in the event; most of them were farmers. Six of the
farmers signed up as being potentially interested in participating in the pilot.

4.3.3 Agreements for participation in pilot activities

The six farmers potentially interested in participating in the pilot were contacted individually for further
discussions. Two farmers were finally selected for participation in the pilot. Those were the only farmers who
met all the criteria listed above (4.1). The other farmers were, e.g., not able to provide for the equipment,
had too small fields, or were planning to grow a “high-risk crop” more sensitive to brackish water; hence, it
was a mutual decision that they would not be included in the pilot.

Official decisions and individual agreements with the farmers/landowner for implementation of the pilots
were signed and are deposited within the public administration of the Government of Aland.

The agreements state that the farmer commits to:

e Provide all equipment needed (water transfer from bays as well as the actual irrigation equipment).

e Irrigate the crops with brackish water, up to 4 times/growing season, according to the need of the
crops.

e Cultivate the field's control area in the same way as the irrigated area (besides the actual irrigation).

e Measure or calculate the amount of irrigation water dispersed on the fields for each occasion.

e Collect a water sample for every irrigation occasion and submit the sample to the AMHM Laboratory
(Jomala, Aland).

e Collect soil samples from the field (four samples/occasion) in spring 2019, spring 2020, and fall 2020.

e Provide some of the crops for analysis

e Make notes on the cultivation procedures, participate in interviews, and other communicative
collaboration.

The SEABASED Project (ALR) commits to:

e Communicate the results of soil and crops analyses to the farmer.
e Economically compensate the farmers for the pilot's services so that the farmer does not lose
financially on participation.

4.3.4 The Kaldersfjarden field

The field near Kaldersfjarden has an area of about 4 ha. The field's distance to the deepest part of the
Kaldersfjarden bay is ca 350 m (on a straight line). The Kaldersfjarden farmer cultivates organic ley (no
fertilization). 2019 and 2020 were the fourth and fifth year of ley production, respectively. Keeping the ley
for more than four years is unusual, as the production decreases over the years. Still, the farmer wanted to
see if a fifth year was feasible provided the additional water and nutrients with irrigation. The ley mixture
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consisted of meadow fescue (Festuca pratensis, angssvingel in Swedish), timothy-grass (Phleum pratense,
timotej in Swedish), and some shamrock (Trifolium repens, vitklover in Swedish). The shamrock percentage
decreases each year.

The northern part of the field was acquired and merged with the southern part of the field in recent years.
Based on general characteristics, soil type, and run-off pattern (North to South) of the field, it was decided
to have one pilot and control area in the northern part and one pilot and control area in the southern part
(fig. 3). The combined pilot area was 2.7 ha, and the combined control area was 1.3 ha. Both areas were
cultivated in the same manner, besides irrigation which was only performed in the pilot area.

Pilot area 2

Figure 3. The Kaldersfjarden field. Northern part of the field = pilot area 2 and control area 2. Southern part
of the field = pilot area 1 and control area 1

4.3.5 The Amnésviken field

The area of the field near Amnasviken is 10 ha, and it is situated ca 450 m from the closest part of the
Amnésviken bay. The Amnasviken farmer cultivates artificially fertilized ley. 2019 and 2020 were the second
and third year of ley production, respectively. The ley mixture consists of meadow fescue (Festuca pratensis,
angssvingel in Swedish), timothy-grass (Phleum pratense, timotej in Swedish), and some red clover (Trifolium
pratense, rodkléver in Swedish).

Based on soil type and run-off pattern (North to South), the field was divided into a control area (2.6 ha) in
the North, and a pilot area (7.4 ha) in the South (fig. 4). Both areas were treated in the same manner
(cultivation, fertilization), besides irrigation which was only performed in the pilot area.

Previously, the field was cultivated with sugar beets and then fertilized with P. In 2018, the field was fertilized
with liquid manure, which added more P to the field. The fertilization schedule and load for 2019 and 2020
is presented in table 1. As fertilizer, “Finlandssalpeter” was utilized, with a nitrogen (N) to phosphorus (P) to
potassium (K) ratio of 27-0-1. The fertilization load in 2020 was lower than in 2019 since the farmer already
had quite a lot of silage in storage, and older ley is generally fertilized less as it gives a lower yield of
production.

13



Pilot area

Figure 4. The Amnasviken field. Northern part of the field = control area. Southern part of the field = pilot
area. Amnasviken is seen to the right in the picture (= East of the field).

Table 1. Fertilization schedule and load for 2019 and 2020.

Fertilization date Total load (kg/ha) \ Nitrogen part of load (kg/ha)
15.4.2019 370 99.9

8.6.2019 270 72.9

25.7.2019 200 54.0

Total 2019 840 226.8

25.4.2020 300 81.0

10.6.2020 150 40.5

Total 2020 450 121.5

Total 2019-2020 1290 348.3

5 PRE-PILOT SEDIMENT ANALYSES
5.1 SEDIMENT SAMPLING

The inner bays Kaldersfjarden and Amnasviken were sampled for sediment in December 2018 by the AMHM
Laboratory. Samples were collected from the deepest part of the bays (fig. 5) with a ¢ 9,5 cm sediment corer
and analyzed for the fractions 0—2 cm, 2-5 cm, and 5-10 cm. The sediment samples were stored dark and
cold in trays covered with black plastic bags (or in glass bottles for samples that should not be in contact with
air) until sub-sampled and distributed into appropriate containers depending on which analysis to be
performed (fig. 6). Samples were shipped to ALS Scandinavia AB (Danderyd, Sweden), where the analyses
were conducted. The sediment samples were analyzed for total phosphorus (TP), total nitrogen (TN), total
organic carbon (TOC), Loss on ignition, Polycyclic aromatic hydrocarbons (PAH16), Metals (cadmium (Cd),
copper (Cu), chromium (Cr), cobalt (Co), mercury (Hg), nickel (Ni), lead (Pb), vanadium (V), zinc (Zn) and
arsenic (As)), and tributyltin (TBT).
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Figure 5. Sediment sampling sites in Kaldersfjarden  Figure 6. Sediment samples ready for transportation
and Amnasviken bays (red squares). to ALS Scandinavia AB.

5.2 ANALYSES RESULTS

The methods for analyses are listed in the results report (appendix 3). In the report, sub-samples are labeled
with K (= Kaldersfjarden) or A (= Amnisviken), sediment depth (e.g., 0-2 cm), and a letter (referring to the
conducted analysis). The evaluation of metals and organic substances is based on both effect-based and
relative assessment criteria after comparing different literature sources (Havs- och vattenmyndigheten 2018,
Josefsson 2017, Miljgdirektoratet 2016 and Statens forurensningstilsyn 2007).

In general, in both Kaldersfjirden and Amnasviken there are high levels of Hg, some PAHs
(Benzo(ghi)Perylene, Indeno(123-cd)Pyrene, Naphthalene, Fluorene and anthracene) and TBT. Otherwise,
the concentration of metals and other PAHs are very low to moderate. Hg can be air-borne but was previously
also used in anti-mildew agents for agriculture (Smart 1968, Téth et al. 2016). The metal can also be
transferred with soft bottom sediments from coastal waters. General sources for PAHs are, e.g., fossil fuels,
incomplete combustion, air-borne transfer, and particles from wear of car tires. The primary source for TBT
in the pilot area is probably from anti-fouling paints used for boat bottoms to reduce the rate of biofouling.

The detected toxins have a strong affinity for sediments, i.e., do not dissolve easily in water. Therefore, the
assessment was made that there were no increased risks of using the water as irrigation water, as the water
inlet was placed by a good margin above the bottom. Hence, the sediments were left undisturbed.

6 IMPLEMENTATION OF THE PILOT ACTIVITIES
6.1 IRRIGATION EQUIPMENT

Figure 7 displays a map of the pilot sites, water inlet points, and placement of the water pipelines. For several
years, two oxygenation pumps were operating in Kaldersfjarden, in an attempt to oxygenate the bottom
waters and combat eutrophication in the bay. The pumps are not in use anymore but still present in the
water. The water pipeline inlet for the irrigation pilot is located about 8 m north of the western oxygenation
pump, fixed at a depth of 3.5 m from the surface (at normal water level). The inlet is fixed with ratchet tie-
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downs and straps on a structure made of 10 stacked pallets with two iron beams underneath. The pallets are
secured with rods, and the whole structure is 1,5 m high (fig. 8).

The Kaldersfjarden water pipeline (polyurethane, 110 mm) goes underwater for ca 200 m, then into a
watertight cement well fitted with a non-return valve (check valve) and faucet. From the well, a suction
pipeline transported the water to a tractor pump (Caprari 50/2/2), fitted with an engine guard. From the
pump, the water was transferred through a fire hose (76 mm) and a polyurethane pipeline (110 mm) to the
irrigation cannon, a distance of ca 300 m. The irrigation cannon (Model Irte-g-300 90G, fig. 9) has a nozzle
diameter of 40 mm, resulting in an irrigation efficiency of 50 m3/h.

For the Amnasviken field, the water pipeline was placed on another farmer’s land, but since the Amnasviken
farmer leased the farmland, no agreement was needed. The water pipeline inlet was placed at 0.5 m depth,

transporting the water to a tractor pump (Caprari). From the pump, the water was transferred through a
polyethylene pipeline (110 mm) into the irrigation cannon (Wolfbauer 90/350 k4 fitted with a Komet 140/plus
cannon).

Figure 7. Kaldersfjarden (K) and Amnasviken (A) with the locations for irrigation water uptake (white dots).
The fields near Kaldersfjarden and Amnéasviken are marked with white lines. P = pilot area, C = control area.
The dotted white lines represent the water pipelines.
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Figure 8. Structure to secure the water pipeline inlet  Figure 9. Irrigation cannon at Kaldersfjarden field.
in Kaldersfjarden, made of 10 stacked pallets with

two iron beams underneath. The pallets are secured

with rods and the total structure is 1,5 m high.

6.2 IRRIGATION

The pilot areas of the Kaldersfjarden and Amnasviken fields were irrigated in 2019 and 2020 (fig. 10, tables 2
and 3). The control areas were not irrigated, simulating the “business as usual” conditions for most
agricultural ley fields in Aland. However, in 2018, the whole field near Amnasviken (both pilot and control
areas) was irrigated with brackish water 2—3 times with 20-30 mm on each occasion. This was done on the
initiative of the farmer before joining the SEABASED project. Hence, for the pilot area in the Amnisviken
field, 2019 and 2020 represented the second and third years of irrigation, respectively.

Irrigation on the Kaldersfjarden field was conducted over 1-2 nights in two linear moves in a North to South
direction. Considering the large pilot area at the Amnasviken field, irrigation was done over 3—4 nights on
each occasion, in 4-5 linear moves in a North to South direction.

Figure 10. Irrigation on the Kaldersfjarden field in 2019.
17



Table 2. Irrigation of the Kaldersfjarden pilot area (2.7 ha) in 2019 and 2020

Irrigation date Irrigation (mm) Irrigation volume (m?3)
2.7.2019 40 1080
8.7.2019 40 1080
5.8.2019 40 1080
25.8.2019 40 1080
Total 2019 160 4320
19.5.2020 40 1080
10.6.2020 40 1080
3.7.2020 40 1080
22.7.2020 40 1080
Total 2020 160 4320
Total 2019-2020 320 8640

Table 3. Irrigation of the Amnésviken pilot area (7.4 ha) in 2019 and 2020.

Irrigation date Irrigation (mm) \ Irrigation volume (m?3)
10.7.2019 40 2960

25.7.2019 40 2960

Total 2019 80 5920

25.6.2020 35 2590

9.8.2020 30 2220

Total 2020 65 4810

Total 2019-2020 145 10730

7 MONITORING PROGRAM
7.1 THE BAYS

The Kaldersfjiarden and Amnasviken bays are included in the regular monitoring program of the Government
of Aland. The monitoring is regulated by the Water Decree of Aland (AFS 2010:93), the EU Water Framework
Directive 2000/60/EC (WFD; European Commission 2000), and the EU Marine Strategy Framework Directive
2008/56/EC (MSFD; European Commission 2008). Amnésviken is included in the surface water mapping
program (sampled three times during summer at 1 and 1.9 m depth). Kaldersfjarden, being classified as
particularly affected coastal waters that need to be monitored more closely, is sampled vertically (1, 2, 3, 4,
and 5.3 m depth) every month besides the surface water mapping a three times/summer (Alands
landskapsregering 2015). As a complement to the bays' regular sampling, the monitoring was intensified
during the SEABASED project.

Both bays were sampled every two weeks between May and August in 2019 and 2020. Samples were
collected from 1, 2, 3, 4, and 5.3 m depth in Kaldersfjirden and 1 and 1.9 m depth in Amnasviken. The water
samples were analyzed for the parameters salinity, temperature, oxygen, total nitrogen (TN), Ammonia
(NH4%), nitrite and nitrate (NO; + NO3’), total phosphorus (TP), phosphate (PO;*), and chlorophyll a (Chl g,
only sampled at 1 m). Samples were collected and analyzed by the AMHM Laboratory in Aland.
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7.2 THE IRRIGATION WATER

To determine the irrigation water's exact contents, the farmers collected water samples directly from the
irrigation equipment on every irrigation occasion. The samples were stored cold overnight before being
transferred to the AMHM Laboratory, where the samples were analyzed for the parameters salinity, chloride,
conductivity, TN, NHs*, NO, + NOs, TP, PO, iron (Fe), and aluminum (Al).

7.3 THE CROPS

The farmers calculated the crop yield, i.e., the harvested production per unit of harvested area, after each
harvest occasion during 2019 and 2020, for both the pilot and control areas. Eurofins Agro AB in Finland
analyzed the ley samples (silage). Silage from Kaldersfjarden was analyzed after the second harvest and four
irrigations on the field in 2019 and 2020. Silage from Amnasviken was analyzed after the second harvest and
one irrigation on the field in 2019 and 2020. The analysis package included, e.g., dry matter, sugar content,
chloride, and several minerals. All performed analyses are listed in the analysis reports (appendix 4).

7.4 THE soIL

The farmers collected soil samples before starting the irrigation pilot (June 2019), before the second irrigation
season (Kaldersfjairden May 2020, Amnasviken June 2020), and after the second season of irrigation (August
2020). Samples were collected from two sites in the pilot area and two sites in the control area (figs. 11 and
12). Each sample was composed of ten sub-samples of topsoil (20—-25 cm depth) collected within an area
with a diameter of about 5 m. Hortilab AB in Finland analyzed the soil samples. The following parameters
were analyzed: Soil type, humus content, conductivity, chloride, pH, calcium (Ca), total phosphorus (TP),
phosphate (PO;*), sodium (Na), Aluminum (Al), iron (Fe), magnesium (Mg), potassium (K), copper (Cu),
manganese (Mn), zinc (Zn) and boron (B). The methods for analyses are listed in appendix 5.

Figure 11. Soil sampling sites for the Figure 12. Soil sampling sites for the Amnasviken

Kaldersfjarden field: PN = Northern pilot area, PS field: PW = Western pilot area, PE = Eastern pilot
= Southern pilot area, CN = Northern control area, CW = Western control area, CE = Eastern
area, CS = Southern control area. control area.
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7.5 THE GROUNDWATER

Groundwater tubes were drilled into the Amnisviken field in May 2019 (figs. 13 and 14). The aim was to drill
two tubes with different depths into both the pilot and control area, to account for variation in groundwater
level. However, in the control area, bedrock was encountered after only 2.4 meters. Hence, only one tube
was drilled into the control area. The details of the groundwater tubes are described in table 4.

The tubes were sampled in June and October 2019 and in May, July, and October 2020. The tubes were
pumped dry and allowed sufficient time (a few days) to refill with fresh groundwater before sampling. The

drainage ditch next to the pilot area was also sampled. Samples were collected by Alands Vatten- och
Miljoprovtagning and analyzed by SYNLAB Analytics & Services Sweden AB for the parameters chloride and
conductivity. No groundwater tubes were drilled into the Kaldersfjarden field, as the soil layer there is
relatively shallow before encountering bedrock.

Figure 13. Drilling of groundwater tube, Figure 14. Groundwater tube, Amnisviken field.
Amnisviken field, 2019.

Table 4. Groundwater tubes, placement, total length, depth below ground, depth of filter tube, and height
above ground.

Groundwater Total tube length Depth below Depth of filter tube Tube height above
tube (m) ground (m) with slits (m) ground (m)
GWT 1 Pilot 5.05 4.15 2.05-4.05 0.90
GWT 2 Pilot 4.05 3.05 1.95-2.95 1.00
GWT 3 ref. Control | 3.05 2.38 1.28-2.28 0.67
20



8 PILOT RESULTS

8.1 OPERATIONAL COSTS AND WORKING HOURS

The Kaldersfjarden farmer leased the irrigation cannon, whereas the Amnasviken farmer owned the irrigation
equipment before joining the SEABASED project. To acquire a new irrigation cannon can cost around 40,000
€. Working hours included setting up the equipment and transferring the irrigation cannon after each linear
move across the field. For the Kaldersfjairden and Amnasviken farmers, the working hours were four hours
and ten hours, respectively, on each irrigation occasion. As no electricity was installed near the field, the
tractor pumps were powered by diesel. The time for each irrigation corresponds to the run time of the water
cannon. Diesel cost estimates for irrigation are listed in table 5.

Table 5. Cost estimates for diesel consumption per irrigation and the whole pilot.

Pilot site Irrigation  Diesel cost Cost per Cost per Total irrigation cost
time (h) (€/h) irrigation (€) irrigated ha (€) | 2019 and 2020 (€)

Kaldersfjarden field | 27 12 324 120.00 2592

Amnisviken field 70 12 840 113.50 3360

8.2 THE BAYS

8.2.1 Long-term monitoring

The mean TP and TN concentration for the inner archipelago between 2003 and 2018 are shown in figures
15 and 16, respectively. To avoid extreme values, the mean values do not include the strongly eutrophicated
Kaldersfjdrden and Amnéasviken bays. Means are based on yearly median values for each water body,
determined through the surface water mapping program (three samples per summer, collected at 1 m
depth). The mean TP concentrations for the inner archipelago were classified as being moderate for all years,
according to the WFD. For TN, the mean concentrations were classified as poor, for all years except in 2010,
when the concentration was moderate.
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Figure 15. Mean TP concentrations for the Aland inner archipelago 2003-2018. Colors illustrate the WFD
status classes. Data source: Government of Aland.

21



700
600_
°
>00 - ° ° o« © o °
° ° o o, o o
Y o

400 A

300

TN at 1 m depth (pg/L)
®

200
100

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

m High ®mGood Moderate Poor mBad ®TN

Figure 16. Mean TN concentrations for the Aland inner archipelago 2003-2018. Colors illustrate the WFD
status classes. Data source: Government of Aland.

The mean TP and TN concentration for the Kaldersfjarden and Amnasviken bays between 2003 and 2018 are
shown in figures 17 and 18, respectively. The TP and TN concentrations were considerably higher compared
to the inner archipelago mean. For the recent ecological status classification, 2012—-2018, both Kaldersfjarden
and Amnasviken are classified as having bad status for TP, TN, Secchi depth, and chlorophyll a concentration
(Alands landskapsregering 2019, table 6). The overall ecological status was also classified as bad. The mean
Secchi depths for the Kaldersfjarden and Amnésviken bays between 2003 and 2018 are shown in figure 19.
The Secchi depths were considerably lower compared to the inner archipelago mean. The mean chlorophyll
a concentrations for the Kaldersfjirden and Amnasviken bays between 2003 and 2018 are shown in figure
20. The levels were substantially higher compared to the inner archipelago mean.
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Figure 17. Mean TP concentrations at 1 m depth for Kaldersfjirden and Amné&sviken, 2003—2018. Data
source: Government of Aland.
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Figure 18. Mean TN concentrations at 1 m depth for Kaldersfjarden and Amnasviken, 2003—-2018. Data

source: Government of Aland.

Table 6. Summary of the classification data for the Aland coastal waters, 2012-2018 (Alands
landskapsregering 2019). The specified concentrations have been obtained by converting the EQR-values
(Alands landskapsregering 2019b, EQR = Ecological Quality Ratio.). Status class is indicated with the colors

yellow (= moderate), orange (= poor), or red (= bad).
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Figure 20. Mean chlorophyll a concentrations for Kaldersfjarden and Amnasviken, 2003—2018. Data source:
Government of Aland.

8.2.2 Pilot monitoring

TP, DIP (dissolved inorganic phosphorus), TN, and DIN (dissolved inorganic nitrogen) concentrations at 1 m
depth in Kaldersfjarden and Amnésviken for 2019 and 2020 and shown in figures 21-24. The concentrations
of DIP and DIN were relatively low throughout the summer, whereas TP and TN concentrations were high,
indicating a high level of primary production. This was supported by the high concentration of chlorophyll a.
The limit for the status class “poor/bad” for chlorophyll a in Kaldersfjdrden and Amnasviken is 13.3 pg/L
(Alands landskapsregering 2019b). Throughout the pilot monitoring season for 2019 and 2020, all chlorophyll
a concentrations were > 13.3 pg/L for both bays, except for two sampling occasions (Kaldersfjarden,
18.5.2020 and 1.6.2020, fig. 25). In general, the chlorophyll a level for both bays and monitoring seasons
fluctuated between 20 and 100 pg/L. For Kaldersfjarden, the Secchi depths in July and August were 0.7-0.8
m (mean 0.8 m) and 0.6—-0.9 m (mean 0.70 m) for 2019 and 2020, respectively. For Amnasviken, the Secchi
depths in July and August were 0.4 m and 0.3—-0.4 m (mean 0.3 m) for 2019 and 2020, respectively.

Kaldersfjarden 2019 at 1 m depth
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Figure 21. Concentrations of TP, DIP, TN, and DIN at 1 m depth for Kaldersfjarden in 2019.
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Figure 22. Concentrations of TP, DIP, TN, and DIN at 1 m depth for Kaldersfjarden in 2020.
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Figure 23. Concentrations of TP, DIP, TN, and DIN at 1 m depth for Amnasviken in 2019.
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Amnasviken 2020 at 1 m depth
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Figure 24. Concentrations of TP, DIP, TN, and DIN at 1 m depth for Amnasviken in 2020.
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Figure 25. Chlorophyll a concentration at 1 m depth for Kaldersfjirden and Amnasviken in 2019 and 2020.
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Anoxic conditions (oxygen concentration = 0 mg/L) prevailed in Kaldersfjarden between 3 and 5.3 m depth,
from mid-June and throughout the sampling season, in 2019 and 2020. Amnésviken was well oxygenated at
both sampling depths (1 m and 1.9 m) for the whole monitoring season in 2019 and 2020. The mean salinity
in Amnéasviken at 1.9 m depth was 4.2 (range 2.5-5.1) and 4.8 (range 3.2-5.4), in 2019 and 2020, respectively.
In Kaldersfjarden, the mean salinity at 5.3 m depth was 2.6 (range 0.9-4.0) and 3.2 (range 2.0-4.2), in 2019
and 2020, respectively. The bottom water in Kaldersfjarden had high DIP levels throughout the summer in
both 2019 and 2020, whereas the near-bottom levels in Amnésviken were considerably lower in comparison
(fig. 26).

DIP at 5.3 m (Kaldersfjarden) and 1.9 m (Amnésviken)
900

800
700
600

500

DIP (ug/L)

400

300

200

100

0
March May June July August September

= P = Kaldersfjirden 2019 e==@== Kaldersfjirden 2020 == M= Amnéisviken 2019 ==@== Amnisviken 2020

Figure 26. DIP concentration in bottom waters for Kaldersfjarden and Amnésviken in 2019 and 2020.

8.3 UPTAKE AND FIELD LOADING FROM IRRIGATION WATER

Total phosphorus (TP) and total nitrogen (TN) concentrations were higher in the irrigation water from
Kaldersfjdrden compared to Amnésviken, for both 2019 and 2020 (table 7). However, the total iron (TFe)
concentrations were higher in Amnésviken, resulting in a higher TFe/TP-ratio than Kaldersfjirden. The mean
salinity (PSU) in the irrigation water was 3-3.5 and 4.8-5.0, from Kaldersfjarden and Amnasviken,
respectively. With irrigation, a total water volume of 19 370 m*® was pumped up from Kaldersfjarden and
Amnisviken in 2019 and 2020. This corresponded to a total uptake of 2.6 kg TP, 29.5 kg TN, 4.6 kg TFe and
80.5 tonnes of salt. Removed amounts of water, nutrients, and salt are shown in table 8, and the field loading
per hectare is shown in table 9. The irrigation during 2019 and 2020 gave a total addition of 0.5 kg TP/ha, 5.9
kg TN/ha, and 0.3 kg TFe/ha to the Kaldersfjirden pilot area, whereas the salt loading was 1.0 kg/m?. For the
Amnasviken pilot area, the field loading for the two years was 0.2 kg TP/ha, 1.8 kg TN/ha, 0.5 kg TFe/ha, and
0.7 kg salt/m?. The irrigation water analyses’ results are attached in appendix 6.
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Table 7. Mean concentrations of nutrients, salinity, and Fe/P ratios in irrigation water from Kaldersfjarden
and Amnasviken in 2019 and 2020.

[TP] [TN] [TFe] TFe/TP Salinity

(mean, pg/L) (mean, pg/L) (mean, pg/L) (mean) (mean)
Kaldersfjarden | 2019 145 1890 69 0.5 3.5
Kaldersfjarden | 2020 158 1788 126 0.9 3.0
Amnisviken 2019 124 1280 460 3.6 4.8
Amnisviken 2020 121 1265 220 1.8 5.0

Table 8. Removed amounts of water, nutrients, and salt from the pilot bays in 2019 and 2020.

Year

(Irrigation mm)

Water
removal
(m?)

TP
removal
(kg)

TN
removal
(kg)

TFe
removal

(kg)

Salt
removal
(tonne)

Kaldersfjarden | 2019 (160) 4320 0.62 8.16 0.30 15.1
Kaldersfjarden | 2020 (160) 4320 0.68 7.72 0.54 13.1
Amnisviken 2019 (80) 5920 0.73 7.58 2.72 28.4
Amnisviken 2020 (65) 4810 0.57 6.01 1.03 23.9
Total 2019-2020 (465) | 19 370 2.61 29.47 4.59 80,5

Table 9. Nutrient and salt field loading on the Kaldersfjirden and Amnésviken pilot areas in 2019 and 2020.

Field Year TP (kg/ha) TN (kg/ha)  TFe (kg/ha) salt (g/m?)
Kaldersfjarden | 2019 0.23 3.02 0.11 560
Kaldersfjarden | 2020 0.25 2.86 0.20 484
Kaldersfjarden | 2019-2020 0.48 5.88 0.31 1044
Amnisviken 2019 0.10 1.02 0.37 384
Amnisviken 2020 0.08 0.81 0.14 324
Amnisviken 2019-2020 0.18 1.84 0.51 708

8.4 REMOVAL TOWARDS GOOD ECOLOGICAL STATUS

Removed amounts of nutrients from Kaldersfjarden and Amnéasviken in 2019 and 2020 were compared to
the needed removal to achieve “good ecological status” according to the WFD (table 10). The needed removal
of nutrients was provided through the Swedish Coastal Zone Model (SCM, Edman and Sahlberg 2020). For
Kaldersfjarden, the removed amounts of nutrients each year corresponded to about 6% of what would need
to be removed for TP and TN. For Amnasviken, the removal constituted almost 1% of the needed removal
each year for both TP and TN.

Table 10. Needed nutrient removal to achieve good ecological status, removed amounts during the pilot, and
percentage of needed removal.

Needed TP
removal

Needed TN
removal

(kg)

TP
removal
(kg)

TP
removal
(%)

TN
removal
(kg)

TN
removal
(%)

(kg)

Kaldersfjarden | 2019 11 0.62 5.7 138 8.16 5.9

Kaldersfjarden | 2020 11 0.68 6.2 138 7.72 5.6

Amnaisviken 2019 110 0.73 0.7 1002 7.58 0.8

Amnaisviken 2020 110 0.57 0.5 1002 6.01 0.6
28



8.5 CROP PRODUCTION AND QUALITY

The silage from the Kaldersfjarden field is used as feed for horses and Highland cattle. There was a strong
difference between the pilot site and the control site. The irrigated ley grows better compared to the non-
irrigated ley (fig. 27). Even the roe deers preferred the irrigated ley, according to the Kaldersfjarden farmer.
The silage produced in the Amnésviken field is used as feed for beef cattle. According to the farmer, the
irrigated ley at the Amnésviken field grew somewhat better than the non-irrigated ley and had a lighter green
color compared to the non-irrigated ley, which was darker.

The crop yield from the Kaldersfjarden field in season 2019 was 4600 kg/ha and 3350 kg/ha for the pilot area
and control area, respectively (table 11). The yield from the Kaldersfjdrden field in 2020 was 4500 kg/ha for
the pilot area and 2900 kg/ha for the control area. The crop yield from the Amnasviken field in season 2019
was 18,750 kg/ha and 15,000 kg/ha for the pilot area and control area, respectively. The Amnésviken field
yield in 2020 was 12,000 kg/ha for the pilot area and 10,500 kg/ha for the control area. For the whole pilot,
the production increase varied between 42% and 167%.
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Figure 27. Non-irrigated ley (left) versus irrigated ley (4 x 40 mm, right) at the Kaldersfjarden field in 2019.

Table 11. Crop yield and production increase in pilot area compared to control area, for Kaldersfjarden and
Amnisviken in 2019 and 2020.

Bay, year Harvest Total irrigation Crop yield (kg/ha) Production,
Number on field (mm)  Pilot area Control area pilot vs. control
Kaldersfjarden, 2019 | 1st 0 2600 2600 n.a.
Kaldersfjarden, 2019 | 2nd 160 2000 750 +167%
Kaldersfjarden, 2019 | 3rd 160 Too much rain for harvesting, | n.a.
cattle grazed directly on field
Kaldersfjarden, 2020 | 1st 80 2700 1900 +42%
Kaldersfjarden, 2020 | 2nd 160 1800 1000 + 80%
Amnaisviken, 2019 1st 0 9000 9000 n.a.
Amnaisviken, 2019 2nd 40 3750 2250 +70%
Amnaisviken, 2019 3rd 80 6000 3750 +60%
Amnisviken, 2020 1st ) 7500 7500 n.a.
Amnésviken, 2020 2nd 35 4500 3000 +70%
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The silage from the pilot areas had a lower content of dry matter and sugar but a higher content of sodium
when compared with silage from the control areas (table 12). Table 13 shows the comparison of P load on
the field from irrigation with P removal from harvest. The total P load for the entire irrigation season was
calculated for each year and pilot area. All harvests were not analyzed for nutrient content; thus, only the
2nd harvests are included in the comparison. Even though only one harvest was included, the net P balance
for the field was negative for all pilot areas, i.e., more P was removed from the field than added through
irrigation. In general, more P was removed from the pilot area compared to the control area. All silage
analyses’ results can be found in appendix 4.

Table 12. Comparison of dry matter content, sugar content, and sodium (Na) content in silage from pilot and
control area, for Kaldersfjarden and Amnasviken in 2019 and 2020.
Harvest

Bay, year, area

Total irrigation Dry matter, Sugar Na

Number

(mm)

DM (g/kg)

(g/kg DM)

(g/kg DM)

Kaldersfjarden, 2nd 160 606 150 0.51
2019, pilot area

Kaldersfjarden, 2nd n.a. 722 173 0.24
2019, control area

Kaldersfjarden, 2nd 160 281 22 6.2
2020, pilot area

Kaldersfjarden, 2nd n.a. 488 67 2.2
2020, control area

Amnasviken, 2nd 40 653 114 2.6
2019, pilot area

Amnasviken, 2nd n.a. 656 137 1.4
2019, control area

Amnasviken, 2nd 35 369 55 3.7
2020, pilot area

Amnasviken, 2nd n.a. 499 88 1.2
2020, control area

Table 13. P load on the field from irrigation compared with P removal with harvest. Total P load = load from
all irrigation for the respective year. Note that only the 2nd harvests are included in the comparison.

Total P load by Net P balance
(kg P/ha)

P removal
(kg P/ha)

P content
(g/kg DM)

Harvest
Number

Bay, year, area

irrigation (kg P/ha)

Kaldersfjarden, 0,23 2nd 2,8 3,4 -3,2
2019, pilot area

Kaldersfjarden, 0 2nd 2,8 1,5 -1,5
2019, control area

Kaldersfjarden, 0,25 2nd 5,5 2,8 -2,5
2020, pilot area

Kaldersfjarden, 0 2nd 5,7 2,8 -2,8
2020, control area

Amnisviken, 0,10 2nd 2,6 6,4 -6,3
2019, pilot area

Amnasviken, 0 2nd 2,5 3,7 -3,7
2019, control area

Amnisviken, 0,08 2nd 2,8 4,6 -4,6
2020, pilot area

Amnasviken, 0 2nd 2,2 3,3 -3,3
2020, control area
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8.6 SOIL CHARACTERISTICS

The soil analysis reports are included in appendix 7. The soil in the Kaldersfjarden field is constituted by fine
sand, coarse moraine, and moraine with fine sand. The soil layer is thin, and bedrock is found at around 1 m
depth in the eastern part of the field (table 14). The western part of the Amnésviken field is constituted by
clay with fine sand, and the eastern part has a mixture of clay and moraine with fine sand, and silt (table 15).

To investigate the potential effect of brackish water irrigation on the fields, soil fertility change, as a function
of mineral concentration, was compared between the pilot and control areas for the respective field after
one year of irrigation (tables 16 and 17). Soil samples collected before and after the first season of irrigation
were chosen for comparison as they can be directly compared (collected in early summer). In contrast, the
soil sampling after the second irrigation season was conducted in the fall (due to project activity ending in
February 2021). Based on the soil type analyses, for the Kaldersfjarden field, the northern pilot area (PN) was
compared to the northern control area (CN), and the southern pilot area (PS) was compared to the southern
control area (CS). For the Amnésviken field, the western pilot area (PW) was compared to the western control
area (CW), and the eastern pilot area (PE) was compared to the eastern control area (CE). The investigated
minerals were PO4*, Ca, K, Na, and Mg. PO,* and Na were of particular interest as they constitute a relatively
large part of the brackish water mineral content. Ca, K and Mg were chosen as the cations of these minerals
can be outcompeted by Na* on soil particles' surface. There was no evident difference in soil fertility between
the pilot and control areas for all investigated minerals. However, a potential increase in Na and an apparent
increase in chloride concentration was observed in the pilot areas after one year of irrigation (tables 18 and
19). The Fe concentration also showed a tendency of increase in some pilot areas, but the trend was less
precise compared to the chloride increase, as the Fe concentration also increased in some control areas.

Table 14. Soil types in the Kaldersfjarden pilot and control field areas.

Soil type, Soil type,

Sampling site

Soil type, according to  Soil type,

the National Land
Survey of Finland

Hortilab analyses
27.6.2019

Hortilab analyses
9.5.2020

Hortilab analyses
5.8.2020

Pilot North (PN)

Fine moraine

Fine sand

Coarse moraine

Coarse moraine

Control North (CN)

Bedrock, soil layer max
1m (often moraine)

Fine sand

Coarse moraine

Coarse moraine

Pilot South (PS)

Fine moraine

Moraine with fine
sand

Moraine with fine
sand

Moraine with fine
sand

Control South (CS)

Bedrock, soil layer max

Fine sand

Coarse moraine

Coarse moraine

1m (often moraine)

Table 15. Soil types in the Amnasviken pilot and control field areas.

Sampling site Soil type, according Soil type, Soil type, Soil type,
to the National Land  Hortilab analyses Hortilab analyses Hortilab analyses
Survey of Finland 16.6.2019 9.5.2020 5.8.2020
Pilot West (PW) Clay Clay with fine | Clay with fine | Clay with fine
sand sand sand
Control West (CW) | Clay Clay with fine | Clay with fine | Clay with fine
sand sand sand
Pilot East (PE) Fine moraine Clay with fine | Moraine with fine | Moraine with fine
sand sand sand
Control East (CE) Fine moraine Clay with fine | Silt Moraine with fine
sand sand
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Table 16. Change in nutrient status (soil fertility) in the Kaldersfjarden soil after the first season of irrigation.
The number of soil fertility classes is indicated in parenthesis.

Change in soil fertility (No of classes)

Analysis

Pilot North Control North Pilot South Control South
Phosphate (PO.*) | ¥ (1) V(1) N (3) N (5)
Calcium (Ca) V(1) - V(1) (1)
Potassium (K) V(1) V(1) V(1) V(1)
Sodium (Na) N (3) N (1) N (2) N (1)
Magnesium (Mg) | — V(1) - -

Table 17. Change in nutrient status (soil fertility) in the Amnasviken soil after the first season of irrigation.
The number of soil fertility classes is indicated in parenthesis.
Change in soil fertility (No of classes)

Analysis Pilot West Control West Pilot East Control East
Phosphate (PO.*) | V(1) V(1) ¥ (2) ¥ (3)
Calcium (Ca) - ™ (1) N (1) N (3)
Potassium (K) - - V(1) V(1)
Sodium (Na) - - - Vv (2)
Magnesium (Mg) | — V(1) - -

Table 18. The concentration of iron, chloride, and sodium in the soil at the Kaldersfjarden field before and
after the first irrigation season. Before arrow = before value, after arrow = after value

Concentration (mg/L) before and after first irrigation season

Analysis Pilot North Control North Pilot South Control South
Iron (Fe) 790 -> 680 740 -> 730 730->910 790 -> 790
Chloride (CI") 9.9 ->100 9.5->21 6.3 ->68 7.3->6.1
Sodium (Na) 17 -> 140 23 -> 40 33 ->110 <15->17

Table 19. The concentration of iron, chloride, and sodium in the soil at the Amnasviken field before and after
the first irrigation season. Before arrow = before value, after arrow = after value

Concentration (mg/L) before and after first irrigation season

GUELTRS Pilot West Control West Pilot East Control East
Iron (Fe) 360 -> 440 370 -> 590 520 -> 560 650 -> 240
Chloride (CI) 51 ->140 54 -> 26 140 -> 190 94 -> 10
Sodium (Na) 290 -> 300 290 -> 180 370 ->270 260 -> 30
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8.7 TRANSFER TO GROUNDWATER

The two groundwater tubes in the pilot area, the tube in the control area (reference), and the drainage ditch
next to the pilot area were sampled before, during, and after the pilot activities. Samples could be collected
from the reference tube and the ditch in July 2020 as they were dried out. The reference values remained at
chloride levels of 60-70 mg/L throughout the pilot (fig. 28). The concentration in the ditch reached a
maximum of 40 mg/L. After the first irrigation season, the chloride concentration in groundwater tube 2
(GWT 2) reached above the threshold value of 100 mg/L (quality recommendation for private wells, SHM
401/2001). Consequently, an additional sampling was conducted in mid-summer 2020, which resulted in a
similar chloride concentration. The water in the deeper groundwater tube (GWT 1) had levels in line with the
reference level. In the final sampling, at the end of October 2020, the groundwater in both pilot site tubes
had elevated chloride concentrations, with GWT1 peaking at 200 mg/L. In contrast to the chloride
measurements, the water's conductivity in the pilot site (GWT 1, GWT 2, and the drainage ditch) was always
below the threshold value of 250 mS/m (quality recommendation for private wells, SHM 401/2001, fig. 29).
Throughout the pilot, groundwater conductivity at the control area (GWT 3 ref) was always higher than the
water in the pilot area. Groundwater field protocol and analysis reports are included in appendix 8.
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Figure 28. Chloride concentration in groundwater tubes GWT 1 and GWT 2 (pilot area) and groundwater tube
GWT 3 ref (control area) and drainage ditch. Missing values = tubes/ditch were dry. The red line corresponds
to the quality recommendation threshold (100 mg/L).
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Figure 29. Conductivity in groundwater tubes GWT 1 and GWT 2 (pilot area) and groundwater tube GWT 3
ref (control area) and drainage ditch. Missing values = tubes/ditch were dry. The Red line corresponds to the
quality recommendation threshold (250 mS/m).

9 DISCUSSION
9.1 ECOLOGICAL EFFECTS OF THE MEASURE

One of the Baltic Sea's most significant issues is eutrophication (HELCOM 2018). For decades, Finland and
Sweden and other Baltic Sea countries have taken steps to minimize land-based nutrient emissions to
improve the condition of the Baltic Sea. The WFD states that EU member states must strive for good
ecological water status in their surface water bodies (European Commission 2000). Consequently, there is a
growing interest in sea-based measures to complement land-based actions (e.g., Kostamo et al. 2020,
Vahanen Environment 2018). These measures' common goal is to reduce the sea's internal nutrient load, i.e.,
nutrients (phosphorus) deposited in the seabed, which are released back from the sediments into the
waterbody under anoxic conditions, delaying the ecosystem's recovery in the process.

This pilot's main objective was to explore a sea-based approach for reducing nutrients in the marine
environment and restoring coastal areas to better conditions while also providing a win-win solution for
farmers and the Baltic Sea. The measure's nutrient removal ability is determined by the current nutrient
concentration in the bottom water. During the growing season, this will change depending on factors such
as the amount of freshwater inflow from the catchment area, containing organic substances and nutrients,
and the exchange of water from the bay with the outer archipelago. Removing nutrient-rich bottom water
decreases the amount of nutrients in the ecosystem and improves water quality. As a result, anoxia in the
sediments can be limited, and water clarity can be increased, with the potential to restore the bay's bottom
fauna and flora. Altogether, this might lead to an improved ecological status of the aquatic system. An
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elaborate monitoring program was launched alongside the pilot activities to detect any positive effects on
the bays after uptake of nutrients through irrigation.

Kaldersfjirden and Amnisviken have considerably higher nutrient concentrations than the mean for the
inner archipelago. The mean TP and TN concentrations for the inner archipelago belong to the moderate and
poor status classes, respectively. In contrast, the nutrient concentrations in Kaldersfjirden and Amnésviken
classifies the bays as having bad status. When comparing the nutrient and chlorophyll a concentrations from
the long-term monitoring with the pilot monitoring results, the levels are similar for both bays. The Secchi
depths in Amnésviken in 2019 and 2020 were similar to the long-term data with a mean of 0.4 m and 0.3 m
for 2019 and 2020, respectively. In Kaldersfjarden, on the contrary, the Secchi depths for 2019 and 2020 were
notably higher compared to the long-term trends with the mean depths of 0.8 m and 0.7 m for 2019 and
2020, respectively. However, considering the natural fluctuations in nutrient levels, it is more or less
impossible to demonstrate the irrigation effect on the bays on such a short-term basis.

Nevertheless, based on rough calculations within the Swedish Coastal Zone Model, we can show that for each
season during the pilot, we have removed 6 % and 1% of the needed nutrient removal to achieve good
ecological status, for Kaldersfjarden and Amnésviken, respectively. For Kaldersfjarden, it is not unlikely to
assume that removing 6% of the nitrogen and phosphorus overload might have contributed to the observed
increase in Secchi depth. Moreover, provided that the farmers continue with the irrigation activities, a
positive effect might eventually be seen in the long-term monitoring data, especially if more farmers decide
to start irrigating their crops with brackish water. Positive changes in the nutrient load inside semi-enclosed
bays can ultimately affect also the Baltic Sea water further out from the shore.

9.2 SOIL BIOGEOCHEMISTRY AND THE FATE OF SALT

As the brackish water contains iron, a potential risk is that iron (Fe3*) can bind free phosphate ions (POs*),
making the phosphorus unavailable for biological production (Lehtoranta 2003). The ratio of total iron to
total phosphorus (TFe/TP) should be < 1 to avoid excessive binding between iron and phosphate (Lehtoranta?,
pers. comm.). The mean TFe/TP ratio in the irrigation water from Kaldersfjarden was always below 1,
lowering the risk of large-scale phosphate binding. However, in Amnésviken, the mean ratio was 3.6 and 1.8,
in 2019 and 2020, respectively. Nevertheless, the soil analyses revealed no difference in soil fertility between
the pilot and control areas in the Amnasviken field concerning phosphate. One reason for this might be that
the soil in Aland generally has a high phosphorus content, which can potentially act as an intrinsic buffer.

The soil's ability to bind cations to the surface of particles is called the cation exchange capacity. The soil's
capacity to bind ions is primarily linked to small particles, especially clay and humus particles. Humus particles
have a large inner surface where ion exchange processes can take place. Therefore, clay-rich and humus-rich
soils usually have a high cation exchange capacity (Stendahl 2020). A potential increase in sodium (Na)
concentration was observed in some pilot areas and raised the concern for the risk of this cation (Na*) to
outcompete other cations like Ca?*, K*, and Mg?* from binding to the negatively charged surface of soil
colloids. Suppose monovalent cations are adsorbed to the colloids at the expense of divalent cations. In that
case, this means that the soil particles come further apart with the associated risk of aggregates falling apart
under humid conditions (Persson and Wesstrom 1991). However, no difference in soil fertility was observed
between the pilot and control areas regarding the cations Ca?*, K*, and Mg?*. For Na, there was even a slight
tendency for increased soil fertility in the pilot area of the Kaldersfjarden field.

2 Jouni Lehtoranta, Senior scientist, Marine ecosystems modelling, SYKE
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A clear increase in chloride concentration was observed in the pilot areas after one year of irrigation. In humid
areas, i.e., where the annual rainfall exceeds the evaporation from soil and crops, the excess precipitation
counteracts the risks of salt enrichment. The chloride ion does not bind to the soil colloids and is thus
completely mobile in the soil water. Hence, moderate irrigation with brackish water does not pose any
substantial risk for long-term accumulation of salt in the soil. The large amount of precipitation during winter
usually washes out the salt from the soil profile (Nitsch 1967). The salt concentration in the soil water is not
likely to reach the supplied water concentration until after four routine irrigations with Baltic Sea water
without intermediate precipitation (Kreuger 1986, Nitsch 1967). This is also supported by a long-term study
on brackish water irrigation on soil structure conducted in Oland, Sweden (Persson and Wesstrém 1991).
During the period 1976 to 1986, samples were collected on five occasions from five different pilot sites. After
some growing seasons, if the fall, winter, and spring precipitation were low, there was some accumulation
of easily moving ions, such as sodium and chloride, in the root zone. However, after a winter with average
precipitation, these ions were washed out from the soil profile. An indication that this restoration does occur
can be found in the control area of the Amnésviken field. Here, the farmer irrigated with brackish water
already the summer before joining the pilot. As a result, the baseline chloride concentration was already
elevated (compared to the Kaldersfjarden soil) at the start of the pilot irrigation. However, after the growing
season 2019, the levels had declined substantially.

9.3 GROUNDWATER CHLORIDE CONCENTRATION

The potentially negative effect on the groundwater depends on whether the brackish water can reach the
reservoir, i.e., the run-off pattern in the area and the soil's infiltration properties. As the chloride ions wash
out from the ground with precipitation, they will either travel downwards until reaching the groundwater or
transfer horizontally within the catchment area. There is a scientific gap regarding the transfer of salt through
the soil for Nordic soil conditions (Joel?, pers. comm.) The soil composition determines the water route with
a vertical transfer in moraine and horizontal movements after encountering clay or bedrock.

In this pilot, there was an apparent increase in chloride concentration in the pilot area, whereas the control
area remained at the pre-pilot level. The highest concentration was reached in October 2020, with a
concentration of 200 mg/L. Still, this is not an alarmingly high concentration. To compare, only at
concentrations above 300 mg/L is it possible to sense the taste of salt in the water. Nevertheless, the elevated
concentrations raise a warning flag. The groundwater reservoir will benefit from a pause in irrigation to allow
sufficient time to restore the pre-pilot chloride concentrations.

Electrical conductivity is a measure of the dissolved salts in the water, and in groundwater applications,
conductivity can be used to identify saltwater intrusion (Peinado-Guevara et al. 2012). Although the chloride
concentration in the groundwater increased during the pilot, the conductivity remained below the quality
recommendation level (250 mS/m) for all sampling occasions. Furthermore, the control area had higher
conductivity compared to the pilot area throughout the pilot timespan. This emphasizes the importance of
measuring the chloride concentration—not only the conductivity—to detect saltwater intrusion in the
groundwater.

3Abraham Joel, Researcher and soil physicist, SLU
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9.4 EFFECT OF BRACKISH WATER ON THE CROPS

On a global scale, soil salination has resulted in the development of more salinity-tolerant crop varieties and
the impacts of irrigation with brackish water on plants has been investigated (see e.g., Maas and Hoffman
1977, Ozturk et al. 2018), although the water used in most experiments has been more saline that the
northern Baltic Proper conditions.

The slightly higher Na content in the soil at the pilot areas was also reflected in a pronounced increase of the
silage's Na content. Cattle are routinely given extra sodium by licking salt stones. Hence, an increase in the
silage Na content is most likely a positive outcome of brackish water irrigation. The silage from the pilot areas
also had a higher water content, reflected in the lower amount of dry matter, and the sugar content was
lower compared to silage from the control areas. A relatively low sugar content is beneficial for both cattle
and horses.

Most striking of the harvest results was the high increase in production, 42-167%. The additional water,
being a primary factor for plant growth, was undoubtedly the main contributor to the production increase.
However, an additional boost from the nutrient content cannot be ruled out, especially at the Kaldersfjarden
field, where the farmer irrigated 4 x 40 mm per season with no fertilizers.

9.5 PHOSPHORUS LOAD VERSUS PHOSPHORUS REMOVAL

The soil in Aland has a very high content of phosphorus. One concern when irrigating with nutrient-rich water
might be that the addition of phosphorus will increase the run-off of phosphate and particle-bound
phosphorus, eventually finding its way to the open Baltic Sea. However, even though the pilot area crops had
a lower content of dry matter compared to the control area, and the P content per kg dry matter were similar
between the areas, the net removal of P with crops from the pilot area is generally higher. The reason for
this is the addition of water through irrigation, resulting in considerably higher production in the pilot area
compared to the control area, as water is the most critical growth factor for production. To summarize, the
net phosphorus load on the field after irrigation is lower than the phosphorus removal with the harvest.

9.6 COST EFFICIENCY OF THE MEASURE

Irrigation of crops—with brackish water or freshwater—is an expensive measure. The settings of the water
cannon can, to some extent, regulate the time needed for irrigation a field. However, the farmers' high
operating cost in this pilot was caused by the amount of diesel required for running the tractor pump. An
electrical pump would reduce the operational cost. Nonetheless, today, most fields are not in the vicinity of
electrical outlets. Moreover, the operating costs are secondary, as the water pipelines and water cannon
constitute a significant start-up cost for the farmers. Provided a farmer has access to the required equipment
and can operate the pump with electricity, the increased harvest production after irrigation might
compensate for the operational costs. Undoubtedly, this would be the case during summers with little or
almost no precipitation, when a lost harvest might result in cattle being sent for slaughter.
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9.7 INPUT FROM THE FARMERS

Both farmers are likely to continue with the irrigation, however, in moderation to avoid salinization of soil

and groundwater. For other farmers interested in this measure, a piece of advice is to pay extra attention

(lubricate with oil) to the tractor pump over winter storage to avoid corrosion caused by the brackish water

salt content. Overall, the farmers participating in this SEABASED pilot were satisfied with the outcome, both

the harvest production increase and the striving for reduced eutrophication of the local bays.

10 CONCLUSIONS AND RECOMMENDATIONS

To summarize, the possible negative effects that might be associated with brackish water irrigation are a

function of the following variables:

The salinity of the irrigation water
Irrigation intensity and volume

Salt tolerance of the crops
Precipitation versus evaporation
Run-off pattern in the irrigated area
Soil composition

Some variables can be investigated or controlled, whereas others, like precipitation and evaporation, are

subject to environmental/climate conditions.

These are the conclusions and recommendations of the pilot “Nutrients from sea to field”:
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Brackish water can be used for irrigation of ley, in moderation, with caution for salinization of soil
and groundwater

Investigate the run-off pattern of the field

Irrigate preferably during dry summers, as life support for crops

Do not irrigate continuously year after year; let the soil and groundwater restore itself

Collect samples for chloride analyses from the soil and, if possible, from the groundwater (nearby
wells)

Collect soil samples more often than the regular 5-year interval, depending on the irrigation intensity
Development needs include an alternative energy supply (green electricity), compared to diesel, for
running the equipment (pump) to reduce operating costs.

Cooperative ownership of irrigation equipment and pipelines can reduce costs.

Future possibilities exist for companies to start leasing the irrigation equipment

EU agricultural support system could potentially encompass the procurement of conventional
irrigation equipment, as this, when used for brackish water irrigation, simultaneously act as a
freshwater saving measure.

The nutrient removal can reduce eutrophication and might have a positive effect on the ecological
status of semi-enclosed eutrophicated bays, depending on the removed water volumes.
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APPENDIX 1

ALAND LEGISLATION (IN SWEDISH) RELEVANT FOR THE PILOT ACTIVITIES

Vattenlag (1996:61) for landskapet Aland
2 kap. Radighet dver vatten
2 §. Rdtten att utféra vattenforetag

For att utfora ett vattenforetag kravs ratt eller radighet enligt detta kapitel samt att vattenforetaget utfors i
enlighet med lagens 6vriga bestammelser.

3 §. Rddigheten éver vatten

Den som ager en fastighet rader 6ver det vatten som finns dar, om inte annat féljer av bestammelserna i
denna lag.

Med &gare enligt denna paragraf jamstalls den som har standig besittningsratt till fastighet.
4 §. Samfillt vatten

Deldgare i samféllt vattenomrade rader 6ver omradet pa samma satt som dgare, med beaktande av att han
vid nyttjandet av omradet och darpa befintligt vatten inte far vidta atgdrder som vallar men eller stérning for
andra deldgare eller utgor hinder fér dem att pa motsvarande sétt tillgodogora sig omradet.

7 8. Nyttjande av vatten

Var och en har ratt till vattentdkt pa vattenomrade for hem- och boskapshushallning samt ratt att bada i
vattenomrade, begagna dess vatten till tvatt, vattnande av djur och for annat dylikt andamal, om det kan ske
utan att annans mark orattmatigt betrdds och utan att omradets dgare eller annan férorsakas men eller
storning.

Om ratt till vattentakt for slackning av brand finns sarskilda bestammelser.

3 kap. Forfogande 6ver annans egendom
Vattenforetag i allmanhet
4 §. Uppférande av mindre anldggning pd annans mark i anslutning till vattenféretag

Den som utfor eller amnar utfora ett vattenféretag kan beviljas ratt att pa annan tillhérigt omrade tillfalligt
damma upp vatten samt att for viss tid eller standigt uppfora

a) bro, trumma eller brygga med tillhdrande anordningar,
b) pumpinrattning med dartill hdrande ledning eller
¢) annan mindre anldggning som ar nodvandig for vattenforetaget.

Forutsattning for ratt enligt 1 mom. ar att omradet inte paverkas i namnvard omfattning.



Vattentakt
16 §. Ytvattentdkt
Den som inte rader Over vatten kan beviljas ratt till ytvattentdkt pa annans vattenomrade.

Forutsattning for ratt enligt 1 mom. &r att det inte gor det omojligt for agaren av vattenomradet att anvanda
vattnet pa samma satt som den som begart ratten.

21 §. Anordningar pG annans mark fér vattentdkt

Betraffande markagares skyldighet att tala att ledningar och andra anordningar for vattentakt placeras pa
hans mark giller det som bestams i 123 § byggnadslagen (1979:61) for landskapet Aland.

Innehavaren av vattentakt kan nar annans omrade behovs for andamalet ges ratt att I6sa in omradet eller
standig besittningsratt for att dar placera bassanger eller andra anldggningar eller anordningar fér behandling
av vattnet.

Se H 1, Plan- och bygglag (2008:102) for landskapet Aland.

6 kap. Tillstandsprévning och miljégranskning (2008/125)
Krav pa tillstandsprévning och miljégranskning (2008/125)
15 §. (2008/125) Krav pa tillstand for vattenféretag

Tillstand for utférande av vattenforetag och forfogande 6ver annans egendom kravs om genomfdrandet
beror enskild rattsinnehavares ratt och inte samtliga berérda rattsinnehavare godkant atgarden.

Tillstand kravs utéver vad som foljer av 1 mom. alltid fér utférande av vattenforetag om foretaget innebar
a) anlaggande av bro, tunnel eller annan transportanordning i, 6ver eller under allman farled,

b) utldggande eller upptagning av ledning eller kabel i allman farled om inte godkannande till féretaget fran
den myndighet som har att 6évervaka farleden har inhamtats,

c) annan med a och b punkterna jamforbar oldgenhet for samfardseln,

d) tagande av ytvatten ur sétvattenomrade da det sammanlagda uttaget, varvid flera anlaggningars uttag ur
samma vattenforekomst raknas samman, éverstiger 200 000 kubikmeter vatten per ar,

e) takt av mer dan 10 000 kubikmeter grundvatten per ar, varvid flera anldggningars uttag ur samma
vattenforekomst raknas samman,

f) byggande, fyllning, palning, gravning, muddring, sprangning eller rensning i vattenomrade om den
bottenyta som verksamheten omfattar i vattenomradet uppgar till mer an 500 kvadratmeter,

g) anldggande av vatmark 6ver 5 hektar,

h) markavvattning av mer dn 5 hektar undantaget dranering av jordbruksmark genom tackdikning med
draneringsror som har en stérsta diameter om 300 millimeter av jordbruksmark eller

i) uppdamning av mer dn 20 000 kubikmeter vatten per ar fran samma avrinningsomrade.



16 §. (2008/125) Krav pa tillstand fér vattenfarlig verksamhet

Tillstand kravs for tillforsel av 6vergédande dmnen direkt i ytvatten fran

a) fiskodling med en produktion om 20 ton fisk per ar,

b) reningsverk med en kapacitet som uppgar till 900 personekvivalenter eller

c) annan verksamhet vars teoretiska arliga belastning pa vattenmiljon uppgar till 200 kg fosfor eller 1 500 kg
kvave.

17 §. (2008/125) Krav pa tillstand fér utsldpp av grund- och ytvattenfarliga Gmnen

Tillstand kravs for

a) utslapp till ytvatten av amnen och materia som kan medféra ytvattenfarlig férorening,

b) direkta utslapp till grundvatten av amnen som kan medfora grundvattenfarlig férorening,

c) aterinforing till samma vattenférande lager av vatten som anvéants geotermiskt, vatten fran gruva och
dagbrott samt vatten som har pumpats ut i samband med byggnads- och anldaggningsarbeten samt for

d) konstgjord infiltration till grundvatten.
| landskapsférordning anges de yt- och grundvattenfarliga amnen som kraver tillstand enligt denna paragraf.

Tillstand for verksamheter som &r tillstandspliktiga enligt denna paragraf ges for begransad tid och far inte
meddelas forrén det har konstaterats att grundvattnet och sarskilt dess kvalitet blir féoremal for regelbunden
overvakning och dokumentation.

18 §. (2008/125) Krav pd miliégranskning fér vattenféretag
Miljogranskning for utférande av vattenforetag kravs om foretaget kan medfora
a) fara fér manniskors halsa,

b) sadant forandringar i naturférhallandena eller av existensbetingelserna fér de i naturen levande
organismerna som ar betydande,

c) fara for 6versvamning eller allman vattenbrist,

d) andring eller stangning av kungsadra,

e) oldgenhet for fiskens vandring eller majlighet till fortplantning som ar betydande,

f) férsdmring av vattnets reningsformaga eller annan kvalitetsférsamring som inte ar ringa eller

g) betydande minskning av naturskénheten, trivseln i omgivningen, kulturvirdena eller
rekreationsmojligheterna.




Plan- och bygglag (2008:102) f6r landskapet Aland
8 kap. Gator och andra allmdnna omraden och anordningar
44 §. Placering av tekniska anordningar pG annans mark

Agare och innehavare av en fastighet &r skyldig att tilldta att allmdnna eller enskilda ledningar eller anlégg-
ningar och konstruktioner som hor till ledningarna dras dver fastigheten. En forutsattning ar dock att ledning-
arna inte kan placeras pa nagot annat tillfredsstallande satt till skéliga kostnader och att ledningsdragningen
inte forsvarar planlaggningen eller genomférandet av en antagen plan. Kan sakdgarna inte komma 6verens
om hur ledningarna ska dras fattas beslutet av byggnadsnamnden.

Fastighetens dgare och innehavare har ratt till ersattning for den olagenhet och skada som foérorsakas av
ledningarnas placering. Om 6verenskommelse inte nas om ersattningen avgors saken i enlighet med bestam-
melserna i landskapslagen (1979:62) om expropriation av fast egendom och sarskilda rattigheter (expropria-
tionslagen). Overenskommelsen binder ocksa senare dgare av fastighet eller byggnad.

Byggnadsnamnden fattar beslut om andring av placeringen eller avlagsnandet av en ledning eller anordning
enligt bestammelserna i 160 § fastighetsbildningslagen.

Fastighetsdgaren ar skyldig att tillata att vagmarken, gatunamnsskyltar, belysningsanordningar samt andra
anordningar for reglering av trafiken fasts pa en byggnad, port eller ett plank.

Landskapslag (2008:124) om miljéskydd
3 kap.
9a §. (2015/14) Miliégranskningsplikt vid verksamhet av férséksnatur

Miljégranskning i stallet for miljotillstand behovs for sadan kortvarig verksamhet av forséksnatur vars syfte
ar att testa ny teknik, ravaror eller branslen, tillverknings- eller forbranningsmetoder eller en
reningsanordning eller att i en anlaggning eller yrkesmassigt behandla avfall, om detta sker i syfte att
klarlagga verksamhetens konsekvenser, anvdandbarhet eller ndgon annan jamférbar omstdndighet.

10 §. Krav pad tillstand och miljégranskning

Tillstand kravs for verksamhet som forutsatter tillstand enligt

a) vattenlagen (1996:61) for landskapet Aland, nedan vattenlagen,

b) (2018/84) landskapslagen (2018:83) om tillampning av rikets avfallslag, nedan avfallslagen,

c) Europeiska gemenskapens rattsakter pa miljdomradet vilka specificerats i landskapsférordning,

d) (2013/110) 6 kap. landskapslagen (1998:82) om naturvard, nedan naturvardslagen.



Tillstand kréavs for féljande verksamheter:

a) (2018/43) Energiproducerande enhet och energiproducerande anldggning bestdende av en eller flera
energiproducerande enheter vilka har en bransleeffekt om minst 20 megawatt.

b) Vindkraftverk eller grupper av vindkraftverk for produktion och distribution av fem megawatt eller mer.
c) Flygplats med en huvudrullbana som &r 1 200 meter eller langre.

d) Hamn som i huvudsak ar avsedd for handelssjofart och som ar lamplig for fartyg med en bruttodraktighet
av 1 350 bruttoton eller mer.

e) Varv med kapacitet for fartyg med en bruttodraktighet av 1 350 bruttoton eller mer.
f) Lager for olja, petrokemiska eller kemiska produkter med en lagringsvolym fér 1 000 kubikmeter eller mer.

g) Djurhallande verksamhet med minst 150 djurenheter som avses i bestammelser som utfardats med stod
av vattenlagen.

h) Bryggeri med en produktionskapacitet av minst en miljon liter per ar.
i) Traskyddsbehandlingsanlaggning som behandlar virke genom tryck- eller vacuumimpregnering.
j) Anldggning for motorsport med en sammanlagd asfalterad banyta som overstiger 30 000 kvadratmeter.

Den som utfor eller dmnar utféra verksamhet som inte omfattas av krav pa tillstand enligt denna lag kan soka
tillstand harfér daven om tillstandsplikt inte foreligger.

Miljégranskning kravs for verksamheter som forutsatter miljégranskning enligt vattenlagen, avfallslagen
eller 6 kap. naturvardslagen. Miljogranskning kravs dartill for verksamhet som landskapsregeringen med
stod av 52 § belagt med krav pa miljégranskning. Miljogranskning kravs dock inte om verksamheten

samtidigt ar foremal for tillstand eller ansok
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Bioaccumulation of cyanotoxins in terrestrial plants and crops
Abstract

The Anthropocene activities not only affects the global climate but also the ubiquitous
cyanobacterial lifecycle. With the increased runoffs of biofertilizers causing eutrophication in
fragile aquatic ecosystems and water reservoirs that functions for fresh water and irrigation.
Eutrophication leads to increase cyanobacterial growth and its harmful cyanotoxins. This
combined with the rising scarcity of safe irrigation water for crops increases the risk of
cyanotoxin exposure for humans, animals and plants. Better understanding regarding the
cyanobacterial lifecycle and degradation of its cyanotoxins is key for enabling safe utilization
of irrigation water, thus securing a growing demand on food production. This report reviews
the possible event of cyanotoxin bioaccumulation in crops and the potential risk in food
production and lowered yields.

Keywords
Crop irrigation; bioaccumulation; cyanotoxins; terrestrial plant; soil
Introduction

Cyanobacteria, commonly described as “blue-green algae”, can be found as free-living or
symbionts, making them a bacterial species group found globally and in several diverse aquatic
niches, e.g. freshwater, brackish, marine and terrestrial areas (Xie et al., 2013). The gram-
negative prokaryotes have fossil records dating them to originate from more than 3,5 billion
years ago, making them one of the first bacteria genera’s in the history of Earth. Their ability
to perform oxygenic photosynthesis lead to the first oxygen produced, thus creating a primitive
atmosphere and enabling the dawn for life on Earth (Osswald et al., 2007). For cyanobacteria
growth to occur, bioavailable nutrients and specific environmental factors are required.
Limiting growth factors are mainly lack of sufficient essential nutrients (C, P, N, K, S etc) and
photovoltaic radiation (sunlight), but also factors such as water temperature and salinity
(Markou et al., 2014). Harmful algae blooming (HAB), refers to the event when cyanobacteria
are subject of lysis, thus releasing their contents and spreading cyanotoxins. Most of these
toxins, if not all, are believed having the potential of causing toxic reactions in other organisms.
Due to climate change and the overall rise of the global temperature which functions as a driver
causing a prolonged season for HAB (Corbel et al., 2014) (Manning & Nobles, 2017).

Since cyanobacteria can be found most everywhere in various aquatic niches, it also increases
the risk for human and animal contact with cyanotoxins. It’s estimated that at least 30 bacteria
genera have the potential of causing the death of fish (Manning & Nobles, 2017). Numerous of
the cyanotoxins, when ingested, or made contact with, affects several human and animal organs,
such as liver, skin, nervous systems etc and in some cases they may have a lethal outcome
(Corbel et al., 2014).

It has also been discovered that many of these cyanotoxins can bind covalently and/or
accumulate through e.g. protein incorporation in organisms, not just for animals and humans,
but also numerous members of the Poaceae family such as Triticum aestivum (wheat), Zea mays
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(corn) and Oryza sativa (rice) (Contardo-Jara et al., 2018; Machado et al., 2017). This raises
a concern that terrestrially grown produce, irrigated with water contaminated with cyanotoxins,
might induce toxic accumulation effects consisting of various cyanotoxins in food consumers.

The purpose of this report is to shed light upon the possibility of the potential bioaccumulative
effects of cyanotoxins that may arise in terrestrially grown crops and other vascular plants if
irrigated with cyanotoxin-contaminated water.

Material and Method
Peer reviewed articles and reviews from established and highly cited scientific papers.
Cyanotoxins

Cyanotoxin class Genera

Shikimate pathway Ambigols (3) Fischerella
Anatoxins and homoanatoxins (3) Anabaena, Aphanizomenon, Blennothrix, Cuspidothrix, Cylindrospermum,
Dolichospermum, Microcyctis, Oscillatoria, Phormidium, Planktothrix,
Psudoanabaena, Raphidiopsis

Cylindrospermopsin (3) Aphanizomenon, Cylindrospermopsis, Lyngbya, Oscilliatoria, Raphidiopsis,
Umezakia

Saxitoxins (>60) Anabaena, Aphanizomenon, Cylindrospermopsis, Lyngbya, Microcystis,
Nodosilinea, Phormidesmis, Phormidium, Planktothrix, Raphidiopsis, Scytonema

Acetate pathway Aeruginosins (>15) Microcystis, Nostoc, Oscillatoria, Planktothrix

Anabaenopeptins (>33) Anabaena, Aphanizomenon, Dolichospermum, Planktothrix, Microcystis, Nodularia

Antillatoxin Lyngbya

B-Methylamino-L-alanine Most species

Cyanopeptolins (>12) Microcystis, Planktothrix

Hermitamides (2) Lyngbya

Hormothamnin Hormothamnion

Jamaicamides (3) Lyngbya

Laxaphycins (>8) Anabaena

Lipopolysaccharides Most species

LyngbyatoxinS (3) Lyngbya, Moorea

Microcystins (>100) Anabaena, Anabaenopsis, Aphanizomenon, Arthrospira, Cyanobium,

Dolichospermum, Fischerella, Gloeotrichia, Hapalosiphon, Leptolyngbya,
Limnothrix, Merismopedia, Microcystis, Nostoc, Oscillitoria, Phormidium,
Planktothrix, Raphiodiopsis, Synechocystis, Synechococcus, Trichodesmium

Microgenins (>40) Microcystis, Planktothrix
Mueggelone Aphanizomenon
Nodularins (10) Nodularia

Oscillamide Oscillatoria, Planktothrix
Oscillapeptins Oscillatoria
Pahayokolides Lyngbya

Palytoxin Trichodesmium

Figure 1. Pathways affected by cyanobacterial toxins and genera. Estimated number of congeners in
parentheses. Source: Manning & Nobles (2017)

The cyanotoxins presented below have been chosen from a vast number of toxins (Fig. 1), due
to their producing species’ occurrence in the Baltic Sea but also of their public interest arisen
from reports in various news feed and media.

B-Methylamino-L-alanine (BMAA) was chosen to be further investigated due to arisen
controversy in media regarding the results obtained in the studies conducted by Cox & Sacks,
(2002), Pablo et al., (2009) and later also described by Xie et al., (2013). The result from these
research groups suggests a probability that BMAASs similarity of an, for humans, essential
amino acid could lead to dietary exposure due to protein-incorporation. BMAA is also



Seabased Measures in Baltic Sea Nutrient Management Author: Anna Héager
Environmental Agency at the Government of Aland 04.07.2018
Order by: Annica Brink

suggested of being able to pass the blood-brain barrier, thus causing misfolding in neural cells
leading to several possible degenerative neural diseases.

Anatoxins

These very potent neurotoxins are found in a majority of the cyanobacteria genera. Anatoxin-a
is commonly known for being the cause of the death for many pets and livestock, ingesting the
toxin during play or by drinking contaminated water. The toxin mimics an essential
neurotransmitter, acetylcholine, but is unlike it not degraded, thus causing a non-stop stimulus
to the nerve cell ends, leading to paralysis and death (Corbel et al., 2014). Anatoxin-a is an
amine that degrades in water into non-toxic components, at slower rate in low pH and at a faster
rate in alkaline pH. The bioaccumulation is suggested to be low and the toxin is found to a
greater extent in aquatic solutions rather than being significantly adsorbed to particulate
material or sediment (Farré, 2017).

Microcystin and nodularin

Cyanobacterial microcystin-LR (MC-LR) and nodularin, are hepatoxins believed to have
carcinogenic effects by inducing oxidative stress to cells. The toxins are unable to penetrate
animal cell membranes but can enter through uptake via the bile acid system by hepatocytes
and cells of the smaller intestine (Corbel et al., 2014). Studies done indicate that MC-LR can
accumulate in a wide variety of agricultural plants (Fig. 2), thus posing a risk of toxin exposure
to food consumers. It remains however yet to understand and explore exactly how MC-LR can
pass through and accumulate in plant cells, whether it be by polarity, diffusion or absorption
(Machado et al., 2017). Numerous studies have shown that the physiology and metabolism are
affected if plants are exposed to sufficient levels of MC-LR, risking loss of crops as a result
from the inhibiting effects of MC-LR resulting in inhibited germination, alteration of
chlorophyll, decreased growth and total yield (Manning & Nobles, 2017). Exposing terrestrial
plants for nodularin have in studies shown to increase the oxidative stress, lowering the general
fitness and reducing growth by increasing the energetic costs of induced stress (Lehtiméki et
al., 2011).

BMAA bioaccumulation and T. aestivum — summary of relevant studies

The experiments and studies featured below were chosen as the crop, T. aestivum, is of interest
for this report, experiment procedures involving use of soil and irrigation with neurotoxin
BMAA and investigation of possible protein-associated bioaccumulation.

The experiments performed by Contardo-Jara et al., 2014, studied T. aestivum that was irrigated
from seed to shoot with water containing free BMAA 100-1000 pg/L for 28 days. 100 pg/L
was considered to represent a potential worst case of HAB. Sprouting was conducted for 4 days
on paper tissues laid on Petri dishes and sprayed with water containing free BMAA. The later
sprouted seedlings remaining growth was conducted in potting soil for the remaining 24 days.
Irrigation with water containing free BMAA was resumed 7 days after planting, to ensure the
study of uptake and subsequent allocation of BMAA. Samples were taken in germination state
and root and shoots taken frequently over the course of the experiment.
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In conclusion the experiment showed that irrigation with water containing free BMAA can
transfer BMAA from water to crop. Compared with other experiments that have been conducted
in different aquatic, marine and terrestrial for BMAA distribution in plant and animal species,
this experiment only found BMAA in the form of a protein-associated incorporation.

In 2018, Contardo-Jara et al. redesigned their previous experiment to study the acute BMAA
exposure effects on the germination and development by irrigating seeds and seedlings with 10

Figure 2. Microcystin-LR can accumulate in a wide variety of agricultural plants.
Source: Machado et al., (2017)

pg/L BMAA water (representing a mild HAB) for five days. They also added an investigation
of BMAA bioaccumulation in T. aestivum when exposed long-term (10 pg/L BMAA water)
during its entire lifecycle i.e. seed to seedbearing, a total growth time of 205 days. The crops
where grown in soil in a simulated environment with regulated light-dark exposure and wind
stimuli to enable pollination and fruit bearing. The results from the experiments found no
morphologic changes due to either acute nor long-term exposure of BMAA. In the long-term
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effect study, protein-associated BMAA was found in equal amounts of roots and stems. The
seeds produced by these plants displayed a 10-fold higher concentration of protein-associated
BMAA in comparison to their roots and shoots.

BMAA have in earlier studies, using in vivo mouse models and **C-labelled BMAA, been found
incorporated in neural tissues and therefore lead to the belief of causing misfolding in proteins
associated with plausible neurodegenerative diseases such as dementia, Alzheimer’s disease
(AD), amyotrophic lateral sclerosis (ALS) and Parkinsonism dementia complex (PD) (Xie et
al., 2013).

The studies regarding BMAA as a possible cause for neurodegenerative disease was first
described by Spencer et al., in 1987. The research was then carried on and made famous by
Cox & Sacks in 2002, who hypnotised a possible linkage of BMAA dietary exposure and ALS.
These hypotheses have led to a speculation of a possible paradigm shift in how
neurodegenerative diseases arise, seeing that approximately 5-10 % of e.g. ALS, PD, AD and
dementia are deemed to be inherited genetic mutations (Holtcamp, 2012).

Their research is however deemed to be highly disputable. Several attempts in replicating Cox’s
studies have been done by various other groups, none of whom have been able in succeeding.
The most extensive and elaborated study conducted, to this day, was done in 2016 in which
they found no free or protein bound BMAA in AD confirmed patients (n = 20) (Meneely et al.,
2016). In their research they also attempt to explain underlying potential causes to the suggested
misidentification of BMAA in earlier studies.

Meneely et al., (2016) points out that the animal models used are not compliant with the
observations done in the case studies. The animal models received high doses in a short period
of time, whereas the cases studies showed that exposure to BMAA was at a constant low
concentration over a longer period of time. They conclude that their study seriously contests
and questions the results found by Cox (2002), whether BMAA is at all one of the underlying
factors in the development of spontaneous neurodegenerative diseases or not.

Discussion

The ongoing climate change due to Anthropocene activities affects the ubiquitous
cyanobacterial lifecycle, leading to more cyanotoxins in circulation thus risking toxic exposure
for humans, animals and plants. Better understanding regarding the cyanobacterial life cycle
and degradation of its cyanotoxins is thus key for enabling utilization of irrigation water. Should
it be that cyanotoxins fully degrade between the season of HAB periods, water for irrigation
could be extracted from surface water before HABs occurs and at lower depths when HAB
occurs, to avoid spread of cyanotoxins. If, however, cyanotoxins are stable and occur in the
sediment-water interface, there’s a potential risk that the irrigation water taken from lower
depths might contain these regardless of the time of year. The same can be said of surface water,
depending on cyanotoxins densities.

The aspects that cyanotoxins might degrade on terrestrial surface and/or be digested by other
microbes must also be taken under consideration. The studies in this report suggest that
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cyanotoxins can enter plants vascular systems, thus enabling incorporation and accumulation
in crops but also as free-floating in water compartments of plants vascular system.

Conclusion

There’s today no tolerable daily intake rate (TDI) set for all the various cyanotoxins, making it
difficult to establish recommendations of food intake, to avoid possible health risks due to long-
term bioaccumulation effects from consuming food products containing cyanotoxins. The same
TDI for cyanotoxins should also be established for consumption of drinking water. UNICEF
and WHO is currently evaluating cyanotoxin and establishing possible health effects they might
contribute to (UNICEF & WHO, 2017).

This report has attempted to summarise the most recent and up-to-date research from various
unrelated research groups, regarding possible cyanotoxin bioaccumulation in terrestrial crops
when irrigated with cyanotoxin polluted water. Mutual for all research groups reviewed for this
report, is that they all advise extensive risk assessment before undertaking irrigation with
cyanotoxin contaminated water.
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Utfardad

Projekt
Bestnr
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Seabased, 6448, vattenbiologi

Analys av fast prov

171900254

1DGSFGY8VI4

Alands landskapsregering

Annica Brink

Social- och Miljdavdelningen

Box 1060

AX-22111 Mariehamn

Aland Islands

Er beteckning K 0-2

A
Provtagare Kim L, Fredrik G
Labnummer 011092377
Parameter Resultat Osékerhet (&) Enhet Metod utf Sign
TS_105°C 7.8 2.0 % 1 \Y VITA
As 6.14 1.13 mg/kg TS 1 H VITA
Cd 0.433 0.088 mg/kg TS 1 H VITA
Co 14.1 3.1 mg/kg TS 1 H VITA
Cr 47.8 10.4 mg/kg TS 1 H VITA
Cu 43.1 10.0 mg/kg TS 1 H VITA
Hg 0.661 0.148 mg/kg TS 1 H VITA
Ni 37.1 8.4 mg/kg TS 1 H VITA
Pb 26.2 4.7 mg/kg TS 1 H VITA
\Y/ 56.6 12.7 mg/kg TS 1 H VITA
Zn 145 35 mg/kg TS 1 H VITA
P 1820 461 mg/kg TS 1 H VITA
Er beteckning K 0-2

B
Provtagare Kim L, Fredrik G
Labnummer 011092378
Parameter Resultat Osakerhet (1) Enhet Metod Utf Sign
TS_105°C 8.32 0.53 % 2 1 MB
N-tot 13800 2770 mg/kg TS 2 1 MB
Er beteckning K 0-2

C
Provtagare Kim L, Fredrik G
Labnummer 011092379
Parameter Resultat Osékerhet (1) Enhet Metod Utf Sign
TS _105°C 7.14 0.46 % 3 1 MB
glédforlust 24.5 1.23 % av TS 3 1 MB
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Er beteckning K 0-2

D
Provtagare Kim L, Fredrik G
Labnummer 011092380
Parameter Resultat Osékerhet (1) Enhet Metod Utf Sign
TS_105°C 7.53 0.48 % 4 1 MB
TOC 11.7 % av TS 4 1 MB
Er beteckning K 0-2

E
Provtagare Kim L, Fredrik G
Labnummer 011092381
Parameter Resultat Osékerhet (1) Enhet Metod Utf | Sign
frystorkning ja 5 2 AKR
TS (frystorkning) 7.5 % 6 2 AKR
naftalen 0.18 0.035 mg/kg TS 6 2 AKR
acenaftylen <0.010 mg/kg TS 6 2 AKR
acenaften <0.010 mg/kg TS 6 2 AKR
fluoren 0.029 0.0056 mg/kg TS 6 2 AKR
fenantren 0.053 0.010 mg/kg TS 6 2 AKR
antracen 0.012 0.0023 mg/kg TS 6 2 AKR
fluoranten 0.11 0.021 mg/kg TS 6 2 AKR
pyren 0.078 0.015 mg/kg TS 6 2 AKR
bens(a)antracen 0.039 0.0075 mg/kg TS 6 2 AKR
krysen 0.039 0.0075 mg/kg TS 6 2 AKR
bens(b)fluoranten 0.078 0.015 mg/kg TS 6 2 AKR
bens(k)fluoranten 0.039 0.0075 mg/kg TS 6 2 AKR
bens(a)pyren 0.042 0.0081 mg/kg TS 6 2 AKR
dibens(ah)antracen 0.014 0.0027 mg/kg TS 6 2 AKR
benso(ghi)perylen 0.060 0.012 mg/kg TS 6 2 AKR
indeno(123cd)pyren 0.064 0.012 mg/kg TS 6 2 AKR
PAH, summa 16" 0.84 mg/kg TS 6 2 AKR
PAH, summa cancerogena* 0.32 mg/kg TS 6 2 AKR
PAH, summa dvriga* 0.52 mg/kg TS 6 2 AKR
PAH, summal’ 0.18 mg/kg TS 6 2 | AKR
PAH, summaM’ 0.28 mag/kg TS 6 2 | AKR
PAH, summaH’ 0.38 mg/kg TS 6 2 AKR
PAH, summa 11’ 0.61 mg/kg TS 6 2 AKR
Er beteckning K 0-2

F
Provtagare Kim L, Fredrik G
Labnummer 011092382
Parameter Resultat Oséakerhet () Enhet Metod Utf Sign
TS_105°C 8.3 2.0 % 7 \Y VITA
tributyltenn (TBT) 4.48 1.43 pa/kg TS 7 T VITA
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Er beteckning K2-5

A
Provtagare Kim L, Fredrik G
Labnummer 011092383
Parameter Resultat Osékerhet (1) Enhet Metod Utf Sign
TS_105°C 9.9 2.0 % 1 \Y VITA
As 6.02 1.11 mg/kg TS 1 H VITA
Cd 0.401 0.076 mg/kg TS 1 H VITA
Co 14.8 3.1 mg/kg TS 1 H VITA
Cr 44 .4 9.8 mg/kg TS 1 H VITA
Cu 38.3 8.3 mg/kg TS 1 H VITA
Hg 1.38 0.31 mg/kg TS 1 H VITA
Ni 35.7 8.3 mg/kg TS 1 H VITA
Pb 23.3 4.2 mg/kg TS 1 H VITA
\Y/ 57.4 12.0 mg/kg TS 1 H VITA
Zn 143 31 mg/kg TS 1 H VITA
P 1560 343 mg/kg TS 1 H VITA
Er beteckning K2-5

B
Provtagare Kim L, Fredrik G
Labnummer 011092384
Parameter Resultat Osékerhet (&) Enhet Metod utf Sign
TS_105°C 10.3 0.65 % 2 1 MB
N-tot 11500 2300 mg/kg TS 2 1 MB
Er beteckning K 2-5

C
Provtagare Kim L, Fredrik G
Labnummer 011092385
Parameter Resultat Osékerhet (1) Enhet Metod utf Sign
TS _105°C 10.1 0.64 % 3 1 MB
glédforlust 22.1 1.11 % av TS 3 1 MB
Er beteckning K 2-5

D
Provtagare Kim L, Fredrik G
Labnummer 011092386
Parameter Resultat Osékerhet (1) Enhet Metod Utf Sign
TS_105°C 10.2 0.64 % 4 1 MB
TOC 9.89 % av TS 4 1 MB
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Er beteckning K 2-5
E
Provtagare Kim L, Fredrik G
Labnummer 011092387
Parameter Resultat Osékerhet (1) Enhet Metod Utf | Sign
frystorkning ja 5 2 AKR
TS (frystorkning) 9.2 % 6 2 AKR
naftalen 0.10 0.019 mg/kg TS 6 2 AKR
acenaftylen <0.010 mg/kg TS 6 2 AKR
acenaften <0.010 mg/kg TS 6 2 AKR
fluoren 0.025 0.0048 mg/kg TS 6 2 AKR
fenantren 0.043 0.0083 mg/kg TS 6 2 AKR
antracen 0.012 0.0023 mg/kg TS 6 2 AKR
fluoranten 0.11 0.021 mg/kg TS 6 2 AKR
pyren 0.076 0.015 mg/kg TS 6 2 AKR
bens(a)antracen 0.041 0.0079 mg/kg TS 6 2 AKR
krysen 0.043 0.0083 mg/kg TS 6 2 AKR
bens(b)fluoranten 0.078 0.015 mg/kg TS 6 2 AKR
bens(k)fluoranten 0.042 0.0081 mg/kg TS 6 2 AKR
bens(a)pyren 0.045 0.0086 mg/kg TS 6 2 AKR
dibens(ah)antracen 0.015 0.0029 mg/kg TS 6 2 AKR
benso(ghi)perylen 0.066 0.013 mg/kg TS 6 2 AKR
indeno(123cd)pyren 0.072 0.014 mg/kg TS 6 2 AKR
PAH, summa 16 0.77 mg/kg TS 6 2 AKR
PAH, summa cancerogena* 0.34 mg/kg TS 6 2 AKR
PAH, summa ('jvriga* 0.43 mg/kg TS 6 2 AKR
PAH, summal’ 0.10 mg/kg TS 6 2 AKR
PAH, summa M’ 0.27 mg/kg TS 6 2 AKR
PAH, summaH’ 0.40 mg/kg TS 6 2 | AKR
PAH, summa 11° 0.63 mg/kg TS 6 2 | AKR
Er beteckning K 2-5
F

Provtagare Kim L, Fredrik G
Labnummer 011092388
Parameter Resultat Osékerhet (+) Enhet Metod utf Sign
TS_105°C 8.9 2.0 % 7 \Y VITA
tributyltenn (TBT) 4.97 1.58 pa/kg TS 7 T VITA
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Er beteckning K 5-10

A
Provtagare Kim L, Fredrik G
Labnummer 011092389
Parameter Resultat Osékerhet (1) Enhet Metod Utf Sign
TS_105°C 12.1 2.0 % 1 \Y VITA
As 5.65 1.06 mg/kg TS 1 H VITA
Cd 0.445 0.088 mg/kg TS 1 H VITA
Co 14.4 3.0 mg/kg TS 1 H VITA
Cr 46.3 10.3 mg/kg TS 1 H VITA
Cu 38.0 8.4 mg/kg TS 1 H VITA
Hg 1.61 0.36 mg/kg TS 1 H VITA
Ni 35.8 7.9 mg/kg TS 1 H VITA
Pb 25.2 4.5 mg/kg TS 1 H VITA
\Y/ 57.0 11.7 mg/kg TS 1 H VITA
Zn 144 33 mg/kg TS 1 H VITA
P 1270 283 mg/kg TS 1 H VITA
Er beteckning K 5-10

B
Provtagare Kim L, Fredrik G
Labnummer 011092390
Parameter Resultat Osékerhet (1) Enhet Metod Utf Sign
TS_105°C 12.2 0.76 % 2 1 MB
N-tot 9490 1900 mg/kg TS 2 1 MB
Er beteckning K 5-10

C
Provtagare Kim L, Fredrik G
Labnummer 011092391
Parameter Resultat Osékerhet (1) Enhet Metod utf Sign
TS _105°C 12.2 0.76 % 3 1 MB
glédforlust 20.2 1.01 % av TS 3 1 MB
Er beteckning K 5-10

D
Provtagare Kim L, Fredrik G
Labnummer 011092392
Parameter Resultat Osékerhet (1) Enhet Metod Utf Sign
TS _105°C 12.0 0.75 % 4 1 MB
TOC 9.77 % av TS 4 1 MB
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Er beteckning K 5-10
E
Provtagare Kim L, Fredrik G
Labnummer 011092393
Parameter Resultat Osékerhet (1) Enhet Metod Utf | Sign
frystorkning ja 5 2 AKR
TS (frystorkning) 12.3 % 6 2 AKR
naftalen 0.047 0.0090 mg/kg TS 6 2 AKR
acenaftylen <0.010 mg/kg TS 6 2 AKR
acenaften <0.010 mg/kg TS 6 2 AKR
fluoren 0.014 0.0027 mg/kg TS 6 2 AKR
fenantren 0.042 0.0081 mg/kg TS 6 2 AKR
antracen 0.013 0.0025 mg/kg TS 6 2 AKR
fluoranten 0.12 0.023 mg/kg TS 6 2 AKR
pyren 0.081 0.016 mg/kg TS 6 2 AKR
bens(a)antracen 0.045 0.0086 mg/kg TS 6 2 AKR
krysen 0.043 0.0083 mg/kg TS 6 2 AKR
bens(b)fluoranten 0.093 0.018 mg/kg TS 6 2 AKR
bens(k)fluoranten 0.045 0.0086 mg/kg TS 6 2 AKR
bens(a)pyren 0.050 0.0096 mg/kg TS 6 2 AKR
dibens(ah)antracen 0.017 0.0033 mg/kg TS 6 2 AKR
benso(ghi)perylen 0.066 0.013 mg/kg TS 6 2 AKR
indeno(123cd)pyren 0.071 0.014 mg/kg TS 6 2 AKR
PAH, summa 16" 0.75 mg/kg TS 6 2 AKR
PAH, summa cancerogena* 0.36 mg/kg TS 6 2 AKR
PAH, summa évriga 0.38 mag/kg TS 6 2 | AKR
PAH, summal’ 0.047 mg/kg TS 6 2 AKR
PAH, summa M’ 0.27 mg/kg TS 6 2 AKR
PAH, summaH’ 0.43 mg/kg TS 6 2 | AKR
PAH, summa 11" 0.67 mg/kg TS 6 2 AKR
Er beteckning K 5-10
F

Provtagare Kim L, Fredrik G
Labnummer 011092394
Parameter Resultat Oséakerhet () Enhet Metod Utf Sign
TS_105°C 11.3 2.0 % 7 \Y VITA
tributyltenn (TBT) 2.93 0.94 pa/kg TS 7 T VITA
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Er beteckning A0-2

A
Provtagare Kim L, Fredrik G
Labnummer 011092395
Parameter Resultat Osékerhet (1) Enhet Metod Utf Sign
TS_105°C 12.5 2.0 % 1 \Y VITA
As 5.38 1.05 mg/kg TS 1 H VITA
Cd 0.654 0.128 mg/kg TS 1 H VITA
Co 16.9 3.7 mg/kg TS 1 H VITA
Cr 57.1 12.7 mg/kg TS 1 H VITA
Cu 49.8 10.7 mg/kg TS 1 H VITA
Hg 0.786 0.180 mg/kg TS 1 H VITA
Ni 42.0 9.4 mg/kg TS 1 H VITA
Pb 21.3 3.9 mg/kg TS 1 H VITA
\Y/ 70.5 14.4 mg/kg TS 1 H VITA
Zn 159 35 mg/kg TS 1 H VITA
P 1260 274 mg/kg TS 1 H VITA
Er beteckning A0-2

B
Provtagare Kim L, Fredrik G
Labnummer 011092396
Parameter Resultat Osékerhet (1) Enhet Metod Utf Sign
TS_105°C 16.2 1.00 % 2 1 MB
N-tot 7920 1580 mg/kg TS 2 1 MB
Er beteckning A0-2

C
Provtagare Kim L, Fredrik G
Labnummer 011092397
Parameter Resultat Osékerhet (1) Enhet Metod utf Sign
TS _105°C 16.4 1.01 % 3 1 MB
glédforlust 16.1 0.81 % av TS 3 1 MB
Er beteckning A0-2

D
Provtagare Kim L, Fredrik G
Labnummer 011092398
Parameter Resultat Osékerhet (1) Enhet Metod Utf Sign
TS _105°C 15.0 0.93 % 4 1 MB
TOC 7.80 % av TS 4 1 MB
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Er beteckning A0-2
E
Provtagare Kim L, Fredrik G
Labnummer 011092399
Parameter Resultat Osékerhet (1) Enhet Metod Utf | Sign
frystorkning ja 5 2 AKR
TS (frystorkning) 12.8 % 6 2 AKR
naftalen 0.033 0.0063 mg/kg TS 6 2 AKR
acenaftylen <0.010 mg/kg TS 6 2 AKR
acenaften <0.010 mg/kg TS 6 2 AKR
fluoren 0.011 0.0021 mg/kg TS 6 2 AKR
fenantren 0.041 0.0079 mg/kg TS 6 2 AKR
antracen 0.016 0.0031 mg/kg TS 6 2 AKR
fluoranten 0.12 0.023 mg/kg TS 6 2 AKR
pyren 0.084 0.016 mg/kg TS 6 2 AKR
bens(a)antracen 0.048 0.0092 mg/kg TS 6 2 AKR
krysen 0.042 0.0081 mg/kg TS 6 2 AKR
bens(b)fluoranten 0.099 0.020 mg/kg TS 6 2 AKR
bens(k)fluoranten 0.052 0.0100 mg/kg TS 6 2 AKR
bens(a)pyren 0.059 0.011 mg/kg TS 6 2 AKR
dibens(ah)antracen 0.020 0.0038 mg/kg TS 6 2 AKR
benso(ghi)perylen 0.085 0.016 mg/kg TS 6 2 AKR
indeno(123cd)pyren 0.10 0.019 mg/kg TS 6 2 AKR
PAH, summa 16" 0.81 mg/kg TS 6 2 AKR
PAH, summa cancerogena 0.42 mg/kg TS 6 2 | AKR
PAH, summa évriga 0.39 mag/kg TS 6 2 | AKR
PAH, summal’ 0.033 mg/kg TS 6 2 AKR
PAH, summa M’ 0.27 mg/kg TS 6 2 AKR
PAH, summaH’ 0.51 mg/kg TS 6 2 AKR
PAH, summa 11" 0.75 mg/kg TS 6 2 | AKR
Er beteckning A0-2
F

Provtagare Kim L, Fredrik G
Labnummer 011092400
Parameter Resultat Oséakerhet () Enhet Metod Utf Sign
TS_105°C 12.9 2.0 % 7 \Y VITA
tributyltenn (TBT) 3.08 0.99 pa/kg TS 7 T VITA
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Er beteckning A2-5

A
Provtagare Kim L, Fredrik G
Labnummer 011092401
Parameter Resultat Osékerhet (1) Enhet Metod Utf Sign
TS_105°C 15.4 2.0 % 1 \Y VITA
As 5.78 1.06 mg/kg TS 1 H VITA
Cd 0.744 0.143 mg/kg TS 1 H VITA
Co 17.7 3.8 mg/kg TS 1 H VITA
Cr 63.4 13.7 mg/kg TS 1 H VITA
Cu 49.9 10.8 mg/kg TS 1 H VITA
Hg 1.13 0.26 mg/kg TS 1 H VITA
Ni 44.7 10.7 mg/kg TS 1 H VITA
Pb 21.0 3.8 mg/kg TS 1 H VITA
\Y/ 73.4 16.0 mg/kg TS 1 H VITA
Zn 172 39 mg/kg TS 1 H VITA
P 1270 288 mg/kg TS 1 H VITA
Er beteckning A2-5

B
Provtagare Kim L, Fredrik G
Labnummer 011092402
Parameter Resultat Osékerhet (1) Enhet Metod Utf Sign
TS_105°C 17.7 1.09 % 2 1 MB
N-tot 7940 1590 mg/kg TS 2 1 MB
Er beteckning A2-5

C
Provtagare Kim L, Fredrik G
Labnummer 011092403
Parameter Resultat Osékerhet (1) Enhet Metod utf Sign
TS _105°C 16.8 1.04 % 3 1 MB
glédforlust 16.0 0.80 % av TS 3 1 MB
Er beteckning A2-5

D
Provtagare Kim L, Fredrik G
Labnummer 011092404
Parameter Resultat Osékerhet (1) Enhet Metod Utf Sign
TS _105°C 17.2 1.06 % 4 1 MB
TOC 8.04 % av TS 4 1 MB
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Er beteckning A2-5
E
Provtagare Kim L, Fredrik G
Labnummer 011092405
Parameter Resultat Osékerhet (1) Enhet Metod Utf | Sign
frystorkning ja 5 2 AKR
TS (frystorkning) 16.6 % 6 2 AKR
naftalen 0.035 0.0067 mg/kg TS 6 2 AKR
acenaftylen <0.010 mg/kg TS 6 2 AKR
acenaften <0.010 mg/kg TS 6 2 AKR
fluoren <0.010 mg/kg TS 6 2 AKR
fenantren 0.028 0.0054 mg/kg TS 6 2 AKR
antracen 0.012 0.0023 mg/kg TS 6 2 AKR
fluoranten 0.094 0.018 mg/kg TS 6 2 AKR
pyren 0.062 0.012 mg/kg TS 6 2 AKR
bens(a)antracen 0.036 0.0069 mg/kg TS 6 2 AKR
krysen 0.031 0.0060 mg/kg TS 6 2 AKR
bens(b)fluoranten 0.079 0.016 mg/kg TS 6 2 AKR
bens(k)fluoranten 0.045 0.0086 mg/kg TS 6 2 AKR
bens(a)pyren 0.045 0.0086 mg/kg TS 6 2 AKR
dibens(ah)antracen 0.016 0.0031 mg/kg TS 6 2 AKR
benso(ghi)perylen 0.065 0.012 mg/kg TS 6 2 AKR
indeno(123cd)pyren 0.082 0.016 mg/kg TS 6 2 AKR
PAH, summa 16" 0.63 mg/kg TS 6 2 AKR
PAH, summa cancerogena* 0.33 mg/kg TS 6 2 AKR
PAH, summa évriga 0.30 mag/kg TS 6 2 | AKR
PAH, summal’ 0.035 mg/kg TS 6 2 AKR
PAH, summa M’ 0.20 mg/kg TS 6 2 AKR
PAH, summaH’ 0.40 mg/kg TS 6 2 | AKR
PAH, summa 11" 0.58 mg/kg TS 6 2 | AKR
Er beteckning A 25
F

Provtagare Kim L, Fredrik G
Labnummer 011092406
Parameter Resultat Oséakerhet () Enhet Metod Utf Sign
TS_105°C 15.9 2.0 % 7 \Y VITA
tributyltenn (TBT) 2.74 0.87 pa/kg TS 7 T VITA
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Er beteckning A 5-10

A
Provtagare Kim L, Fredrik G
Labnummer 011092407
Parameter Resultat Osékerhet (1) Enhet Metod Utf Sign
TS_105°C 17.4 2.0 % 1 \Y VITA
As 5.58 1.08 mg/kg TS 1 H VITA
Cd 0.633 0.125 mg/kg TS 1 H VITA
Co 17.7 3.8 mg/kg TS 1 H VITA
Cr 64.2 14.1 mg/kg TS 1 H VITA
Cu 50.4 11.1 mg/kg TS 1 H VITA
Hg 141 0.32 mg/kg TS 1 H VITA
Ni 47.1 11.0 mg/kg TS 1 H VITA
Pb 20.7 3.8 mg/kg TS 1 H VITA
\Y/ 79.3 16.5 mg/kg TS 1 H VITA
Zn 171 38 mg/kg TS 1 H VITA
P 1210 265 mg/kg TS 1 H VITA
Er beteckning A 5-10

B
Provtagare Kim L, Fredrik G
Labnummer 011092408
Parameter Resultat Osékerhet (1) Enhet Metod Utf Sign
TS_105°C 18.2 1.12 % 2 1 MB
N-tot 7730 1550 mg/kg TS 2 1 MB
Er beteckning A 5-10

C
Provtagare Kim L, Fredrik G
Labnummer 011092409
Parameter Resultat Osékerhet (1) Enhet Metod utf Sign
TS _105°C 17.6 1.08 % 3 1 MB
glédforlust 16.0 0.80 % av TS 3 1 MB
Er beteckning A 5-10

D
Provtagare Kim L, Fredrik G
Labnummer 011092410
Parameter Resultat Osékerhet (1) Enhet Metod Utf Sign
TS _105°C 17.3 1.07 % 4 1 MB
TOC 6.75 % av TS 4 1 MB
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Er beteckning A 5-10
E
Provtagare Kim L, Fredrik G
Labnummer 011092411
Parameter Resultat Osékerhet (1) Enhet Metod Utf | Sign
frystorkning ja 5 2 AKR
TS (frystorkning) 18.1 % 6 2 AKR
naftalen 0.036 0.0069 mg/kg TS 6 2 AKR
acenaftylen <0.010 mg/kg TS 6 2 AKR
acenaften <0.010 mg/kg TS 6 2 AKR
fluoren <0.010 mg/kg TS 6 2 AKR
fenantren 0.029 0.0056 mg/kg TS 6 2 AKR
antracen 0.012 0.0023 mg/kg TS 6 2 AKR
fluoranten 0.095 0.018 mg/kg TS 6 2 AKR
pyren 0.062 0.012 mg/kg TS 6 2 AKR
bens(a)antracen 0.036 0.0069 mg/kg TS 6 2 AKR
krysen 0.031 0.0060 mg/kg TS 6 2 AKR
bens(b)fluoranten 0.081 0.016 mg/kg TS 6 2 AKR
bens(k)fluoranten 0.044 0.0084 mg/kg TS 6 2 AKR
bens(a)pyren 0.043 0.0083 mg/kg TS 6 2 AKR
dibens(ah)antracen 0.015 0.0029 mg/kg TS 6 2 AKR
benso(ghi)perylen 0.062 0.012 mg/kg TS 6 2 AKR
indeno(123cd)pyren 0.077 0.015 mg/kg TS 6 2 AKR
PAH, summa 16" 0.62 mg/kg TS 6 2 AKR
PAH, summa cancerogena* 0.33 mg/kg TS 6 2 AKR
PAH, summa évriga 0.30 mag/kg TS 6 2 | AKR
PAH, summal’ 0.036 mg/kg TS 6 2 AKR
PAH, summa M’ 0.20 mg/kg TS 6 2 AKR
PAH, summaH’ 0.39 mg/kg TS 6 2 | AKR
PAH, summa 11" 0.57 mg/kg TS 6 2 AKR
Er beteckning 5-10
F

Provtagare Kim L, Fredrik G
Labnummer 011092412
Parameter Resultat Oséakerhet () Enhet Metod Utf Sign
TS_105°C 15.8 2.0 % 7 \Y VITA
tributyltenn (TBT) 2.80 0.90 pa/kg TS 7 T VITA
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* efter parameternamn indikerar icke ackrediterad analys.

Metod

1 |Bestamning av metaller enligt M-2.

Analysprovet har torkats vid 50°C och elementhalterna TS-korrigerats.

For jord siktas provet efter torkning.

For sediment/slam mals alternativt hamras det torkade provet .

Vid expressanalys har upplosning skett pa vatt samt osiktat/omalt prov.

Upplésning har skett med salpetersyra for slam/sediment och for jord med salpetersyra/vateperoxid.
Analys med ICP-SFMS har skett enligt SS EN ISO 17294-1, 2 (mod) samt EPA-metod 200.8 (mod).

2 | Spektrofotometrisk bestadmning av totalkvave enligt modifierad Kjeldahl enligt CSN ISO 11261.

3 | Bestamning av glodforlust med gravimetri enligt metod baserad pd CSN EN 12879, CSN 72 0103 och CSN 46 5735.

4 | Bestamning av TOC.
TOC ar beraknad fran TC och TIC-bestamningen enligt metod baserad pa CSN ISO 10694 , CSN EN 13137 och
15936 (coulometri).

5 | Frystorkning enligt metod DIN 38414-S22.

6 | Paket OJ-1 sed.
Bestamning av polycykliska aromatiska kolvéten, PAH (16 foreningar enligt EPA)
Métning utférs med GC-MS.

PAH cancerogena utgoérs av benso(a)antracen, krysen, benso(b)fluoranten, benso(k)fluoranten, benso(a)pyren,
dibenso(ah)antracen och indeno(123cd)pyren.

PAH summa M: fluoren, fenantren, antracen, fluoranten och pyren

PAH summa H: benso(a)antracen, krysen, benso(b)fluoranten, benso(k)fluoranten, benso(a)pyren,
indeno(1,2,3-c,d)pyren, dibenso(a,h)antracen och benso(g,h,i)perylen)

Enligt nya direktiv fran Naturvardsverket oktober 2008.

PAH summa 11 utgdrs av fenantren, antracen, fluoranten, pyren, benso(a)antracen, krysen, benso(b)fluoranten,
benso(k)fluoranten, benso(a)pyren, benso(ghi)perylen och indeno(123cd)pyren.
Enligt naturvardsverkets rapport 4914.

7 | Paket OJ-19A1Q.
Bestamning av TBT, tributyltenn, med lag rapporteringsgrans enligt metod 1ISO 23161:2011 med sur extraktion
Matning utférs med GC-ICPMS.

Godkannare

AKR | Anna-Karin Revell

MB Maria Bigner
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Godkannare

VITA | Viktoria Takacs

Ut

H | Métningen utférd med ICP-SFMS
For matningen svarar ALS Scandinavia AB, Aurorum 10, 977 75 Luled, som &r av det svenska ackrediteringsorganet
SWEDAC ackrediterat laboratorium (Reg.nr. 2030).

T | GC-ICP-QMS

V | Vatkemisk analys
For matningen svarar ALS Scandinavia AB, Aurorum 10, 977 75 Luled, som &r av det svenska ackrediteringsorganet
SWEDAC ackrediterat laboratorium (Reg.nr. 2030).

For matningen svarar ALS Laboratory Group, Na Harfé 9/336, 190 00, Prag 9, Tjeckien, som ar av det tjeckiska
ackrediteringsorganet CAl ackrediterat laboratorium (Reg.nr. 1163). CAl ar signatér till ett MLA inom EA, samma MLA
som SWEDAC ar signatar till.

Laboratorierna finns lokaliserade i;

Prag, Na Harfé 9/336, 190 00, Praha 9,

Ceska Lipa, Bendlova 1687/7, 470 01 Ceska Lipa,

Pardubice, V Raji 906, 530 02 Pardubice.

Kontakta ALS Stockholm for ytterligare information.

2 | For méatningen svarar GBA, Flensburger StraRe 15, 25421 Pinneberg, Tyskland, som &r av det tyska
ackrediteringsorganet DAKKS ackrediterat laboratorium (Reg.nr. D-PL-14170-01-00). DAKKS &r signatar till ett MLA
inom EA, samma MLA som SWEDAC é&r signatar till.

Laboratorierna finns lokaliserade pa féljande adresser:

Flensburger Stral3e 15, 25421 Pinneberg

Daimlerring 37, 31135 Hildesheim

BrekelbaumstraRel, 31789 Hameln

Im Emscherbruch 11, 45699 Herten

BruchstralRe 5c¢, 45883 Gelsenkirchen

Mei3ner Ring 3, 09599 Freiberg

Goldtschmidtstral3e 5, 21073 Hamburg

Kontakta ALS Stockholm for ytterligare information.

Matosdkerheten anges som en utvidgad osékerhet (enligt definitionen i "Evaluation of measurement data - Guide to the
expression of uncertainty in measurement”, JCGM 100:2008 Corrected version 2010) berdknad med tackningsfaktor lika
med 2 vilket ger en konfidensniva pa ungefar 95%.

Matosékerhet anges endast for detekterade &mnen med halter dver rapporteringsgransen.

Matosakerhet frAn underleverantér anges oftast som en utvidgad osédkerhet beraknad med tackningsfaktor 2. For
ytterligare information kontakta laboratoriet.

Denna rapport far endast aterges i sin helhet, om inte utfardande laboratorium i férvag skriftligen godkant annat.
Resultaten géller endast det identifierade, mottagna och provade materialet.
Betraffande laboratoriets ansvar i samband med uppdrag, se aktuell produktkatalog eller var webbplats www.alsglobal.se

Den digitalt signerade PDF filen representerar originalrapporten. Alla utskrifter fran denna &r att betrakta som kopior.

! Utférande teknisk enhet (inom ALS Scandinavia) eller anlitat laboratorium (underleverantdr).
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Kaldersfjarden pilotomrade
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Kaldersfjarden kontrollomrade
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s eurofins

AT

Agro

Analyscertifikat AR-20-FV-018645-01

Datum

16/11/2020

Sida 111

Undersdkningsnummer EUFIMI-00065623

Kundnummer FV0000346
Kaldersfjarden kontrollomrade
rKontaktperson fér analyserna : Venla Jokela

Provtagningstid 11.11.2020

Skdrdedatum —rr 3.8.2020 Ankomstid 11.11.2020
Tester Metod Enhet 504-2020-00127368

Prov nr. 5-1

Torrsubstans FV Intern met. (NIR) g/kg 488
Raprotein FV Intern met. (NIR) a/kg Ts 206
Viéxttrad FV Intern met. (NIR) glkg Ts 241
Rafett FV Intern met. (NIR) g/kg Ts 23
Socker FV Intern met. (NIR) glkg Ts 67
Aska FV Intern met. (NIR) g/kg Ts 134
Smaltbarhet FV Intern met. (NIR) % OM 712
NDF Fv Intern met. (NIR) g/kg Ts 522
Omséttbar energi OE FV Intern met. (NIR) MJ/kg Ts 97
(nétkreatur)
Fosfor (P) FV(a) DINEN 15510 alkg Ts 57
Kalium (K) FV(a) DINEN 15510 g/kg Ts 36
Kalcium (Ca) FV(a) DINEN 15510 g/kg Ts 7.9
Magnesium (Mg) FV(a) DINEN 15510 g/kg Ts 2,0
Natrium (Na) FV(a) DINEN 15510 alkg Ts 2,2
Svavel (S) FvV EN 15510:2008 med g/kg Ts 4.0
Jarn (Fe) FV(a) DINEN 15510 mg/kg Ts 410
Koppar (Cu) FV(a) DINEN 15510 mg/kg Ts 8,6
Mangan (Mn) FV(a) DINEN 15510 mag/kg Ts 63
Zink (Zn) FV(a) DINEN 15510 mg/kg Ts 29

Underskrift

/ Venla Jokela

\ Ol

/

Analytical Service Manager

Analyscertifikatet ar elektroniskt godkéant av

Tilldggsinformation

FV = Laboratoriet som utfért analysen &r Eurofins Viljavuuspalvelu (Mikkeli).
(a) = Markta analyser &r ackrediterade (SFS EN ISO/IEC 17025:2005 FINAS T096).

Analyscertifikatet far endast kopieras i sin helhet. Analysresultaten géller enbart for det analyserade provet. Eventuella utvarderingar ingar inte i
ackrediteringen. De ackrediterade metoderna ér utvarderade av respektive lands nationella ackrediteringsorgan. Pa begéran kan ni erhalla
ytterligare information om métosakerheten, och matosikerheten beaktas inte vid 6versynen av gransvarde. Den har rapporten har skapats
elektroniskt och den &r granskad och godkand.
# = Resultatet avviker fran riktvardet.

[ 1= Eventuella riktvarden finns efter resultatet inom hakparentes.

Eurofins Viljavuuspalvelu Oy

PL 500

F1-50101 Mikkeli
FINLAND

Telefon +358 15 320 400

Fax +358 15 225 205
sampleloginEUFIMI@eurofins.com
www.eurofins fi

A =
Finnish Accreditation Service
T096 (EN ISO/IEC 17025)




<= eurofins

Agro
Analyscertifikat AR-20-FV-018646-01  Sida 1/1
e Datum 16/11/2020
Undersékningsnummer EUFIMI-00065623
Kundnummer FV0000346
Kaldersfjarden pilotomrade
I Kontaktperson for analyserna : Venla Jokela
Provtagningstid 11.11.2020
Skérdedatum “—rmiisd 3 8 2020 Ankomstid 11.11.2020
Tester Metod Enhet 504-2020-00127369
Prov nr. 5-2

Torrsubstans Fv Intern met. (NIR) a/kg 281

Raprotein FV Intern met. (NIR) g/kg Ts 260

Vaxttrad FV Intern met. (NIR) g/kg Ts 222

Rafett FV Intern met. (NIR) gkg Ts 23

Socker Fv Intern met. (NIR) glkg Ts 22

Aska FV Intern met. (NIR) glkg Ts 146

Smaltbarhet FV Intern met. (NIR) % OM 731

NDF FV Intern met. (NIR) alkg Ts 462

Omsattbar energi OE FV Intern met. (NIR) MJ/kg Ts 9,8

(notkreatur)

Fosfor (P) FV (a) DIN EN 15510 a/kg Ts 55

Kalium (K) FV(a) DINEN 15510 g/kg Ts 34

Kalcium (Ca) FV(a) DINEN 15510 g/kg Ts 8,9

Magnesium (Mg) FV(a) DINEN 15510 a/kg Ts 24

Natrium (Na) FV(a) DINEN 15510 a/kg Ts 6,2

Svavel (S) FV EN 15510:2008 mod g/kg Ts 3b

Jarn (Fe) FV (a) DIN EN 15510 mg/kg Ts 510

Koppar (Cu) FV (a) DIN EN 15510 mg/kg Ts 9,7

Mangan (Mn) FV(a) DINEN 15510 mg/kg Ts 97

Zink (Zn) FV(a) DINEN 15510 mg/kg Ts 31

Underskrift

o o Venla Jokela

i [
\ UAL?\ MPA-
J (| i

Analytical Service Manager

Analyscertifikatet ar elektroniskt godként av

Tilldiggsinformation
Analyscertifikatet far endast kopieras i sin helhet. Analysresultaten géller enbart for det analyserade provet. Eventuella utvarderingar ingar inte i
ackrediteringen. De ackrediterade metoderna ar utvarderade av respektive lands nationella ackrediteringsorgan. Pa begéran kan ni erhalla
ytterligare information om matosakerheten, och matosakerheten beaktas inte vid éversynen av gransvéarde. Den hér rapporten har skapats
elektroniskt och den &r granskad och godkand.
# = Resultatet avviker fran riktvardet.

[ 1= Eventuella riktvdrden finns efter resultatet inom hakparentes.

FV = Laboratoriet som utfért analysen &r Eurofins Viljavuuspalvelu (Mikkeli).
(a) = Markta analyser &r ackrediterade (SFS EN ISO/IEC 17025:2005 FINAS T096).

Eurofins Viljavuuspalvelu Oy

PL 500

FI-50101 Mikkeli
FINLAND

Telefon +358 15 320 400
Fax +358 15 225 205
sampleloginEUFIMI@eurofins.com

www.eurofins.fi

FINAS

Finnish Accreditation Service
T096 (EN ISO/IEC 17025)




Agro

Analyscertifikat AR-19-FV-018449-01

Datum 20/12/2019

Undersokningsnummer

Kundnummer FV0004950

Amnasviken kontrollomrade

EUFIMI-00047063

Sida 1/2

Kontaktperson for analyserna : Pirkko Laakso

Skordedatum 25.7.2019 Ankomstid 13.12.2019
Provtagningstid 9.12.2019
Tester Metod Enhet 504-2019-00118442 o
3.Bevatining2  Kontrollomrade

Torrsubstans FV Internal Method NIRS g/kg 656
Raprotein FV Internal Method NIRS g/kg Ts 154
Vaxttrad FV Internal Method NIRS g/kg Ts 248
Rafett FV Internal Method NIRS g/kg Ts 29
Socker FV Internal Method NIRS g/kg Ts 137
Aska FV Internal Method NIRS g/kg Ts 78
pH FV Internal Method NIRS 5,6
Mjolksyra FV Internal Method NIRS g/kg Ts 41
Smorsyra FV Internal Method NIRS g/kg Ts 0,50
Attiksyra FV Internal Method NIRS g/kg Ts 10
VOS FV Internal Method NIRS % OM 74,2
NH3-kvave (%Rp) FV Internal Method NIRS % CP 4
NDF FV Internal Method NIRS g/kg Ts 503
NDF-smaéltbarhet FvV Internal Method NIRS % NDF 64,9
ADF FV Internal Method NIRS g/kg Ts 273
ADL FV Internal Method NIRS g/kg Ts 28
Nitrat NO3 FV Internal Method NIRS g/kg Ts 24
Klorid FV Internal Method NIRS g/kg Ts 11,3
D-Vérde FV Internal Method NIRS g/kg Ts 684
Omsattbar energi OE FV Internal Method NIRS MJ/kg Ts 10,9
(notkreatur)

AAT FV Internal Method NIRS g/kg Ts 83
PBV FV Internal Method NIRS g/kg Ts 30
At-index FV Internal Method NIRS g/kg 90
OE-Index FV Internal Method NIRS g/kg 89
iNDF FV Internal Method by  g/kg Ts 78

calculation

Klass FV 9
Fosfor (P) FV(a) EN 15510 g/kg Ts 2,5
Kalium (K) FV(a) EN 15510 g/kg Ts 25
Kalcium (Ca) FV(a) EN 15510 g/kg Ts 54
Magnesium (Mg) FV (a) EN 15510 g/kg Ts 1,7
Natrium (Na) FV(a) EN 15510 g/kg Ts 1,4
Svavel (S) FV EN 15510:2008 mod g/kg Ts 24
Jarn (Fe) FV(a) EN 15510 mg/kg Ts 69
Koppar (Cu) FV (a) EN 15510 mg/kg Ts 6,5
Mangan (Mn) FV(a) EN 15510 mg/kg Ts 28
Zink (Zn) FV(a) EN 15510 mg/kg Ts 24

Eurofins Viljavuuspalvelu Oy

PL 500

FI-50101 Mikkeli
FINLAND

Telefon
Fax

+358 15 320 400
+358 15 225 205

sampleloginEUFIMI@eurofins.com

www.eurofins.fi
www.viljavuuspalvelu.fi
www.markkarteringstjanst.fi




Agro

RO A atum 201212009

Underskrift
Venla Jokela
Account Manager

Analyscertifikatet ar elektroniskt godkant av

Tillaggsinformation

Analyscertifikatet far endast kopieras i sin helhet. Analysresultaten galler enbart for det analyserade provet.Eventuella utvarderingar ingar inte i
ackrediteringen. De ackrediterade metoderna ar utvarderade av respektive lands nationella ackrediteringsorgan. Pa begaran kan ni erhalla
ytterligare information om matosakerheten. Den har rapporten har skapats elektroniskt och den ar granskad och godkand.

# = resultatet avviker fran riktvardet

[ 1= Eventuella riktvarden finns efter resultatet inom hakparentes.

(a) = Ackrediterad metod

FV = Laboratoriet som utfért analysen ar Eurofins Viljavuuspalvelu (Mikkeli).
(a) = Markta analyser ar ackrediterade (SFS EN ISO/IEC 17025:2005 FINAS T096).

Eurofins Viljavuuspalvelu Oy

Telef + 153204
PL 500 elefon +358 15 320 400

Fax +358 15 225 205
sampleloginEUFIMI@eurofins.com

www.eurofins.fi
www.viljavuuspalvelu.fi
www.markkarteringstjanst.fi

FI-50101 Mikkeli
FINLAND



Agro

Analyscertifikat AR-19-FV-018448-01

Datum 20/12/2019

Undersokningsnummer

Kundnummer FV0004950

Amnéasviken pilotomrade

EUFIMI-00047063

Sida 1/2

Kontaktperson for analyserna : Pirkko Laakso

Skordedatum 25.7.2019 Ankomstid 13.12.2019
Provtagningstid 9.12.2019
Tester Metod Enhet 504-2019-00118441 . o
2. Bevatining 1 Pilotomrade

Torrsubstans FV Internal Method NIRS g/kg 653
Raprotein FV Internal Method NIRS g/kg Ts 156
Vaxttrad FV Internal Method NIRS g/kg Ts 250
Rafett FV Internal Method NIRS g/kg Ts 30
Socker FV Internal Method NIRS g/kg Ts 114
Aska FV Internal Method NIRS g/kg Ts 92
pH FV Internal Method NIRS 55
Mjolksyra FV Internal Method NIRS g/kg Ts 37
Smorsyra FV Internal Method NIRS g/kg Ts 0,50
Attiksyra FV Internal Method NIRS g/kg Ts 10
VOS FVv Internal Method NIRS % OM 745
NH3-kvave (%Rp) FV Internal Method NIRS % CP 4
NDF FV Internal Method NIRS g/kg Ts 503
NDF-smaéltbarhet FvV Internal Method NIRS % NDF 65,0
ADF FV Internal Method NIRS g/kg Ts 273
ADL FV Internal Method NIRS g/kg Ts 29
Nitrat NO3 FV Internal Method NIRS g/kg Ts 1,9
Klorid FV Internal Method NIRS g/kg Ts 141
D-Vérde FV Internal Method NIRS g/kg Ts 676
Omsattbar energi OE FV Internal Method NIRS MJ/kg Ts 10,8
(notkreatur)

AAT FV Internal Method NIRS g/kg Ts 82
PBV FV Internal Method NIRS g/kg Ts 33
At-index FV Internal Method NIRS g/kg 89
OE-Index FV Internal Method NIRS g/kg 88
iNDF FV Internal Method by  g/kg Ts 77

calculation

Klass FV 9
Fosfor (P) FV(a) EN 15510 g/kg Ts 2,6
Kalium (K) FV(a) EN 15510 g/kg Ts 26
Kalcium (Ca) FV(a) EN 15510 g/kg Ts 6,4
Magnesium (Mg) FV (a) EN 15510 g/kg Ts 1,7
Natrium (Na) FV(a) EN 15510 g/kg Ts 2,6
Svavel (S) FV EN 15510:2008 mod g/kg Ts 2,6
Jarn (Fe) FV(a) EN 15510 mg/kg Ts 68
Koppar (Cu) FV (a) EN 15510 mg/kg Ts 6,5
Mangan (Mn) FV(a) EN 15510 mg/kg Ts 33
Zink (Zn) FV(a) EN 15510 mg/kg Ts 25

Eurofins Viljavuuspalvelu Oy

PL 500

FI-50101 Mikkeli
FINLAND

Telefon
Fax

+358 15 320 400
+358 15 225 205

sampleloginEUFIMI@eurofins.com

www.eurofins.fi
www.viljavuuspalvelu.fi
www.markkarteringstjanst.fi




Agro

AT A atum 201212009

Underskrift
Venla Jokela
Account Manager

Analyscertifikatet ar elektroniskt godkant av

Tillaggsinformation

Analyscertifikatet far endast kopieras i sin helhet. Analysresultaten galler enbart for det analyserade provet.Eventuella utvarderingar ingar inte i
ackrediteringen. De ackrediterade metoderna ar utvarderade av respektive lands nationella ackrediteringsorgan. Pa begaran kan ni erhalla
ytterligare information om matosakerheten. Den har rapporten har skapats elektroniskt och den ar granskad och godkand.

# = resultatet avviker fran riktvardet

[ 1= Eventuella riktvarden finns efter resultatet inom hakparentes.

(a) = Ackrediterad metod

FV = Laboratoriet som utfért analysen ar Eurofins Viljavuuspalvelu (Mikkeli).
(a) = Markta analyser ar ackrediterade (SFS EN ISO/IEC 17025:2005 FINAS T096).

Eurofins Viljavuuspalvelu Oy

Telef + 153204
PL 500 elefon +358 15 320 400

Fax +358 15 225 205
sampleloginEUFIMI@eurofins.com

www.eurofins.fi
www.viljavuuspalvelu.fi
www.markkarteringstjanst.fi

FI-50101 Mikkeli
FINLAND



Agro

Undersokningsnummer

Analyscertifikat AR-20-FV-015128-01
Datum 09/10/2020
EUFIMI-00061719

Kundnummer FV0004950

Amnasviken kontrollomrade

Sida 1/2

Kontaktperson for analyserna : Pirkko Laakso

Provtagningstid 28.9.2020
Skoérdedatum 10.7.2020 Ankomstid 2.10.2020
Tester Metod Enhet 504-2020-00091083
2a skord ovattnad

Torrsubstans FV Intern met. (NIR) a/kg 499
Raprotein FV Intern met. (NIR) g/kg Ts 140
Vaxttrad FV Intern met. (NIR) gkg Ts 272
Réafett FV Intern met. (NIR) g/kg Ts 32
Socker FV Intern met. (NIR) gkg Ts 88
Aska FV Intern met. (NIR) g/kg Ts 77
pH FV Intern met. (NIR) 4,4
Mjolksyra FV Intern met. (NIR) g/kg Ts 48
Smorsyra FV Intern met. (NIR) gkg Ts 1,00
Attiksyra Fv Intern met. (NIR) g/kg Ts 11
VOS FVv Intern met. (NIR) % OM 72,7
NH3-kvave (%Rp) FvV Intern met. (NIR) % CP 6
NDF FV Intern met. (NIR) gkg Ts 525
NDF-smaltbarhet FV Intern met. (NIR) % NDF 63,8
ADF FV Intern met. (NIR) gkg Ts 295
ADL Fv Intern met. (NIR) g/kg Ts 26
Nitrat NO3 FV Intern met. (NIR) gkg Ts 23
Klorid Fv Intern met. (NIR) g/kg Ts 11,3
D-Varde FV Intern met. (NIR) gkg Ts 671
Omsattbar energi OE FVv Intern met. (NIR) MJ/kg Ts 10,7
(notkreatur)

AAT FVv Intern met. (NIR) g/kg Ts 80
PBV FV Intern met. (NIR) gkg Ts 20
At-index FV Intern met. (NIR) g/kg 101
OE-Index FV Intern met. (NIR) a/kg 98
iNDF FV Berakning intern g/kg Ts 91

metod

Klass FV 9
Fosfor (P) FV(a) EN 15510 g/kg Ts 2,2
Kalium (K) FV(a) EN 15510 g/kg Ts 21
Kalcium (Ca) FV(a) EN 15510 g/kg Ts 53
Magnesium (Mg) FV(a) EN 15510 g/kg Ts 1,5
Natrium (Na) FV(a) EN 15510 g/kg Ts 1,2
Svavel (S) FV EN 15510:2008 mod g/kg Ts 2,8
Jarn (Fe) FV(a) EN 15510 mg/kg Ts 86
Koppar (Cu) FV(a) EN 15510 mg/kg Ts <5,6
Mangan (Mn) FV (a) EN 15510 mg/kg Ts 44
Zink (Zn) FV(a) EN 15510 mg/kg Ts 30

Eurofins Viljavuuspalvelu Oy

PL 500

FI-50101 Mikkeli
FINLAND

Telefon +358 15 320 400
Fax +358 15 225 205
sampleloginEUFIMI@eurofins.com

www.eurofins.fi




Agro

AT A atum 0o0r2020

Underskrift
Venla Jokela
Analytical Service Manager

Analyscertifikatet ar elektroniskt godként av

Tillaggsinformation

Analyscertifikatet far endast kopieras i sin helhet. Analysresultaten galler enbart for det analyserade provet. Eventuella utvarderingar ingar inte i
ackrediteringen. De ackrediterade metoderna ar utvarderade av respektive lands nationella ackrediteringsorgan. Pa begéran kan ni erhalla
ytterligare information om matosakerheten, och matosakerheten beaktas inte vid éversynen av gransvarde. Den har rapporten har skapats
elektroniskt och den ar granskad och godkand.

# = Resultatet avviker fran riktvardet.

[ 1= Eventuella riktvarden finns efter resultatet inom hakparentes.

FV = Laboratoriet som utfort analysen ar Eurofins Viljavuuspalvelu (Mikkeli).
(a) = Markta analyser ar ackrediterade (SFS EN ISO/IEC 17025:2005 FINAS T096).

Eurofins Viljavuuspalvelu Oy

Telefon +358 15 320 400
PL 500

Fax +358 15 225 205
sampleloginEUFIMI@eurofins.com
www.eurofins.fi

FI-50101 Mikkeli
FINLAND



Agro

Undersokningsnummer

Analyscertifikat AR-20-FV-015129-01
Datum 09/10/2020
EUFIMI-00061719

Kundnummer FV0004950

Amnasviken pilotomrade

Sida 1/2

Kontaktperson for analyserna : Pirkko Laakso

Provtagningstid 28.9.2020
Skoérdedatum 10.7.2020 Ankomstid 2.10.2020
Tester Metod Enhet 504-2020-00091084
2a skoed vattnad

Torrsubstans FV Intern met. (NIR) a/kg 369
Raprotein Fv Intern met. (NIR) g/kg Ts 152
Vaxttrad FV Intern met. (NIR) gkg Ts 281
Réafett Fv Intern met. (NIR) g/kg Ts 35
Socker FV Intern met. (NIR) gkg Ts 55
Aska FV Intern met. (NIR) g/kg Ts 79
pH FV Intern met. (NIR) 41
Mjolksyra FVv Intern met. (NIR) g/kg Ts 54
Smorsyra FV Intern met. (NIR) gkg Ts 1,00
Attiksyra FV Intern met. (NIR) g/kg Ts 15
VOS FVv Intern met. (NIR) % OM 72,7
NH3-kvave (%Rp) FV Intern met. (NIR) % CP 7
NDF FV Intern met. (NIR) gkg Ts 518
NDF-smaltbarhet FV Intern met. (NIR) % NDF 64,1
ADF FV Intern met. (NIR) gkg Ts 302
ADL FV Intern met. (NIR) g/kg Ts 28
Nitrat NO3 FV Intern met. (NIR) gkg Ts 2,8
Klorid FVv Intern met. (NIR) g/kg Ts 14,2
D-Varde FV Intern met. (NIR) gkg Ts 670
Omsattbar energi OE FVv Intern met. (NIR) MJ/kg Ts 10,7
(notkreatur)

AAT FVv Intern met. (NIR) g/kg Ts 81
PBV FV Intern met. (NIR) gkg Ts 31
At-index FV Intern met. (NIR) g/kg 102
OE-Index FV Intern met. (NIR) a/kg 99
iNDF FV Berakning intern g/kg Ts 90

metod

Klass FV 9
Fosfor (P) FV(a) EN 15510 g/kg Ts 2,8
Kalium (K) FV(a) EN 15510 g/kg Ts 22
Kalcium (Ca) FV(a) EN 15510 g/kg Ts 54
Magnesium (Mg) FV(a) EN 15510 g/kg Ts 1,8
Natrium (Na) FV(a) EN 15510 g/kg Ts 3,7
Svavel (S) FV EN 15510:2008 mod g/kg Ts 2,7
Jarn (Fe) FV(a) EN 15510 mg/kg Ts 88
Koppar (Cu) FV(a) EN 15510 mg/kg Ts <5,6
Mangan (Mn) FV (a) EN 15510 mg/kg Ts 72
Zink (Zn) FV(a) EN 15510 mg/kg Ts 33

Eurofins Viljavuuspalvelu Oy

PL 500

FI-50101 Mikkeli
FINLAND

Fax

Telefon +358 15 320 400

+358 15 225 205
sampleloginEUFIMI@eurofins.com
www.eurofins.fi




Agro

AT A atum 0o0r2020

Underskrift
Venla Jokela
Analytical Service Manager

Analyscertifikatet ar elektroniskt godként av

Tillaggsinformation

Analyscertifikatet far endast kopieras i sin helhet. Analysresultaten galler enbart for det analyserade provet. Eventuella utvarderingar ingar inte i
ackrediteringen. De ackrediterade metoderna ar utvarderade av respektive lands nationella ackrediteringsorgan. Pa begéran kan ni erhalla
ytterligare information om matosakerheten, och matosakerheten beaktas inte vid éversynen av gransvarde. Den har rapporten har skapats
elektroniskt och den ar granskad och godkand.

# = Resultatet avviker fran riktvardet.

[ 1= Eventuella riktvarden finns efter resultatet inom hakparentes.

FV = Laboratoriet som utfort analysen ar Eurofins Viljavuuspalvelu (Mikkeli).
(a) = Markta analyser ar ackrediterade (SFS EN ISO/IEC 17025:2005 FINAS T096).

Eurofins Viljavuuspalvelu Oy

Telefon +358 15 320 400
PL 500

Fax +358 15 225 205
sampleloginEUFIMI@eurofins.com
www.eurofins.fi

FI-50101 Mikkeli
FINLAND



APPENDIX 5
Oy HORTILAB Ab
Vasavagen 41, 64200 Narpes
Tel. 06-3474250
e-post: hortilab@hortilab.fi

BILAGA
JORD OCH TORV

Bestdmning Metod Metod Matningsosékerhet
Lt EJO02  |Matning av ledningsférm&gan ur en jordvattensuspension 1:2,5 + 20%
pH EJOO1  |potentiometrisk matning ur en jordvattensuspension 1:2,5 + 0,3 pH-enhet
NO3-N EJOO3 |Doseras fuktig torvjord. + 15%
(vaxthusjord) Matning med ionselektiv elektrod ur en jordvattensuspension.
NO3-N EJOO3 Doseras torkat och malat jordprov. + 15%
(3keriord) Matning med ionselektiv elektrod ur en jordvattensuspension.
P PJO01  |Ekstrahering med sur ammoniumasetatlésning 2 -4 mg/l £1 mg/l
(vaxthusjord) (Vuorinen ja Makitie 1955) -> ICP-OES métning
4 ma/l < +25%
Paq FJOO3 Ekstrahering med sur ammoniumasetatldsning (Vuorinen ja Makitie (2 - 4 mg/l +1 mg/l
(markkarterina) 1955) -> AQ-fotometerbestdmning med molybdenbla metod
4 mal/l < +25%
K PJOO1 Ekstrahering med sur ammoniumasetatlésning +15%
(Vuorinen ja Makitie 1955) -> ICP-OES métning
Ca PJOO1 Ekstrahering med sur ammoniumasetatlésning +15%
(Vuorinen ja Makitie 1955) -> ICP-OES métning
Mg PJOO1 Ekstrahering med sur ammoniumasetatlésning +15%
(Vuorinen ja Méakitie 1955) -> ICP-OES métning
S PJOO1 Ekstrahering med sur ammoniumasetatlésning +30%
(Vuorinen ja Makitie 1955) -> ICP-OES métning
Na PJOO1 Ekstrahering med sur ammoniumasetatlésning + 40%
(Vuorinen ja Méakitie 1955) -> ICP-OES métning
B PJ003 |Vattenkokning (Berger ja Truog 1939) -> ICP-OES maétning 0,2 - 0,4 mg/l £0,1 mg/l
0,4 mg/l < +25%
Cu PJ002 Ekstrahering med sur ammoniumasetat-EDTA ldsning 1 -2 mg/l £0,5 mg/l
(Lakanen ja Ervid 1971) -> ICP-OES métning
2 mg/l < £20%
Mn PJ002 Ekstrahering med sur ammoniumasetat-EDTA l6sning 1 -2 mg/l £0,5 mg/l
(Lakanen ja Ervid 1971) -> ICP-OES métning
2 mg/l < £20%
Zn PJ002 Ekstrahering med sur ammoniumasetat-EDTA l6sning 1 -2 mg/l £0,5 mg/l
(Lakanen ja Ervid 1971) -> ICP-OES métning
2 mg/l < £20%
Fe PJ0O02 Ekstrahering med sur ammoniumasetat-EDTA l6sning (Lakanen ja |+ 20%
Ervid 1971) -> ICP-OES matning
Jordart JO05 Sensorisk bedémning
Mullhalt JO05 Sensorisk bedémning
Reserv Ca PJ004 |HCI kokning -> ICP-OES
Reserv K PJ004 |HCI kokning -> ICP-OES
Reserv Mg PJ004  |HCI kokning -> ICP-OES
Reserv P PJO04  |HCI kokning -> ICP-OES

* Ackrediterad metod.




APPENDIX 6
& ANALYSRAPPORT I(1)
08.07.2019

Finovgn Ascradibalion Sarvice
TR {EM ISONEL 1T026)

i Provnr: VA19-00220-1
(o]

AMHM Alands Landskapsregering

Aranns M. DG Miljﬁbyré.n Am‘lica BriI‘lk
HALSUSKYS LS MYNDIGHET PB 1 060
22101 Mariehamn
Aland — TR -

__L_{\’;""' CLABLE r

Understkningsorsak:

Provtyp: 10. 07. 201

Ankomstdatum: 02.07.2019

Provnummer Provpunkt Prov taget  Analys pab.
I: VAI19-00220-1 Ledning, Kaldersfjdrden 02.07.2019 02.07.2019
Analys Resultat Enhet Metod

* ackrediterad metod
Fosfatfosfor 26 ug/l *Q-037-05
Totalhalt fosfor 179 ug/l *Q-037-05
Nitrat+nitritk vive 6 ug/l *Q-035-04
Totalhalt kvave 1940 ug/l *(Q-035-04
Aluminium 4 ug/l *Odyssey Method 8326
Jérn 54 ng/l *SFS 3047 1980
Klorid 1500 mg/] *SFS 3006 1982
Konduktivitet 5200 puS/em *SFS 27888 1994
Salinitet 2,8 promille *SFS 27888 1994
Ammonium 0,03 mg/l *Q-033-04 Rev 7
Ammoniumkvéive 22 ug/l *SES 3032

*Laboratoriet dr ackrediterat av FINAS.

Kommentarer och utldfande omfattas inte av ackrediteringen.

Provresultaten avser endast ovanstiende prover sdsom de har inldmnats av kunden. Analysrapporten far endast dterges i sin heihe.

En underskriven kopia av provrapporien fSrvaras vid laboratoriet. Matostikerheten for ackrediterade analyser erhalis frin laboratoriet vid begliran.

For Alands miljs- och hilsoskyddsmyndighet Laboratoriet

Patricia Hallakorpi, Analysansvarig

ALANDS MILIO- OCLH HALSOSKYDDSMYNDIGH)T LABORATORIET
Adress: Sundblomsvigen 31 AX-22150 Jomala Aland
E-post: laburatorict@@amhm, ax
Tel: (D)18-32880 Fax: {0y18-328 822

Www ambiTax



s ANALYSRAPPORT 1(1)
FINAS Kopia 15.07.2019

Finnish Accreditation Service
T108 (EN ISO/IEC 17025)

Provnr: VA19-00233-1
ob

AMHM Alands Landskapsregering

ALANDS MILIO- OCH Mil_}ﬁb)/l’él’l Annica Bl’il‘l](
HALSOSKYDDSMYNDIGHET PB 1060
22101 Mariehamn
Aland

Undersékningsorsak:
Provtyp:

Ankomstdatum: 09.07.2017

Provnummer Provpunkt Prov taget  Analys pab.
1:  VAI19-00233-1 ledning, Kalders 09.07.2019 09.07.2019
Analys Resultat Enhet Metod

* ackrediterad metod
Fosfatfosfor 32 ng/l *Q-037-05
Nitrat+nitritkvive 8 ng/l *Q-035-04
Ammoniumkvive 370 ng/l *Q-033-04 Rev 7
Totalhalt kvave 2100 ng/l *Q-035-04
Totalhalt fosfor 157 ng/l *Q-037-05
Aluminium 10 ng/l *Odyssey Method 8326
Jarn 85 ng/l *SFS 3047 1980
Klorid 1800 mg/| *SFS 3006 1982
Konduktivitet 6200 nS/em *SFS 27888 1994
Salinitet 3.4 promille *SFS 27888 1994

*Laboratoriet édr ackrediterat av FINAS.

Kommentarer och utlatande omfattas inte av ackrediteringen.

Provresultaten avser endast ovanstaende prover sasom de har inlimnats av kunden. Analysrapporten far endast aterges i sin helhet.

En underskriven kopia av provrapporten frvaras vid laboratoriet. Mitosikerheten for ackrediterade analyser erhalls fran laboratoriet vid begiiran.

For Alands miljo- och hilsoskyddsmyndighet Laboratoriet

P Aelialee ryrm

Patricia Hallakorpi, Analysansvarig

ALANDS MILJO- OCH HALSOSKYDDSMYNDIGHET LABORATORIET
Adress: Sundblomsviigen 31 AX-22150 Jomala Aland
E-post: laboratoriet@amhm.ax
Tel: (0)18-32880 Fax: (0)18-328 822

www.amhm.ax



ANALYSRAPPORT 1(1)
FINAS Kopia 08.08.2019

Finnish Accreditation Service
T108 (EN ISONEC 17025)

‘ Provnr: VA19-00301-1
o

AMHM Alands Landskapsregering

 ALANDS MILJO. OCH Mllebyfén Annica Brink
HALSOSKYDDSMYNDIGHET PB 1 060
22101 Mariechamn
Aland
Undersikningsorsak:
Provtyp:
Ankomstdatum: 05.08.2019
Provnummer Provpunkt Prov taget  Analys pab.
1:  VAI19-00301-1 Ledning Kaldersfjdrden 05.08.2019 05.08.2019
Analys Resultat Enhet Metod
* ackrediterad metod
Aluminium 13 ng/l *Odyssey Method 8326
Ammoniumkvéve 17 ng/l *SFS 3032
Nitrat+nitritkvive 9 pg/l *Q-035-04
Totalhalt kvdve 1640 g/l *(QQ-035-04
Fosfatfosfor 17 ne/l *QQ-037-05
Totalhalt fosfor 94 ng/l *Q-037-05
Jérn 68 g/l *SFS 3047 1980
Klorid 2000 mg/l *SFS 3006 1982
Konduktivitet 6700 nS/cm *SFS 27888 1994
Salinitet il promille *SFS 27888 1994

Kommentarer och utlatande
Prov 1 Diarienr: ALR 2019/5767

*Laboratoriet dr ackrediterat av FINAS,

Kommentarer och utlatande omfattas inte av ackrediteringen.

Provresultaten avser endast ovanstiaende prover sasom de har inliimnats av kunden. Analysrapporten far endast aterges i sin helhet.

En underskriven kopia av provrapporten forvaras vid laboratoriet. Mitosikerheten for ackrediterade analyser erhélls fran laboratoriet vid begiran.

For Alands miljé- och hilsoskyddsmyndighet Laboratoriet

N Rogedloach IS~

Nina Rosenback-Holmstrém, Analysansvarig

ALANDS MILJO- OCH HALSOSKYDDSMYNDIGHET LABORATORIET
Adress: Sundblomsviigen 31 AX-22150 Jomala Aland
E-post: laboratoriet@amhm.ax
Tel: (0)18-32880 Fax: (0)18-328 822

www.amhm.ax



ANALYSRAPPORT 1(1)
FIMNA&S Kopia 30.08.2019
T108 (EN ISONEC 17025)

‘ Provnr: VA19-00352-1
(o]

AMHM Alands Landskapsregering

_ ALANDS MILJO- OCH Mi]jébyrén Annica Brin_k
HALSOSKYDDSMYNDIGHET PB 1060
22101 Mariehamn
Aland

Undersokningsorsak:
Provtyp:

Ankomstdatum: 26.08.2019

Provnummer Provpunkt Prov taget  Analys pab.
1: VAI19-00352-1 Kaldersfjirden ledning 25.08.2019 26.08.2019
Analys Resultat Enhet Metod

* ackrediterad metod
Fosfatfosfor 25 ng/l *Q-037-05
Nitrat+nitritkvive 6 ng/l *Q-035-04
Totalhalt kvéve 1880 ng/l *Q-035-04
Totalhalt fosfor 148 ng/l *Q-037-05
Aluminium 9 ng/l *QOdyssey Method 8326
Jarn 68 ng/l *SFS 3047 1980
Klorid 2200 mg/l *SFS 3006 1982
Salinitet 4,1 promille *SFS 27888 1994
Konduktivitet 15 mS/cm *SFS 27888 1994
Ammoniumkvive 110 ng/l *SFS:3032

Kommentarer och utlatande
Prov 1 Diarienummer ALR2019/5767

*Laboratoriet 4ir ackrediterat av FINAS.

Kommentarer och utlatande omfattas inte av ackrediteringen.

Provresultaten avser endast ovanstdende prover sasom de har inlamnats av kunden. Analysrapporten far endast aterges i sin helhet.

En underskriven kopia av provrapporten forvaras vid laboratoriet. Mitosikerheten for ackrediterade analyser erhalls fran laboratoriet vid begéran.

For Alands miljo- och hilsoskyddsmyndighet Laboratoriet

N. R aurbaclfiluN s s

Nina Rosenback-Holmstrém, Analysansvarig

ALANDS MILJO- OCH HALSOSKYDDSMYNDIGHET LABORATORIET
Adress: Sundblomsviigen 31 AX-22150 Jomala Aland
E-post: laboratoriet@amhm.ax
Tel: (0)18-32880 Fax: (0)18-328 822

www.amhm.ax



ANALYSRAPPORT 1(1)

FINAS Kopia 29.05.2020

Finnish Accreditation Service
T108 (EN ISONEC 17025)

‘ Provnr: VA20-00141-1
o

AMHM Alands Landskapsregering

. hAvqs.\u‘l.m-_uur_i ) Miljﬁbyréﬂ Annica Bl‘ink
HALSOSKYDDSMYNDIGHET PB 1 060
22101 Mariehamn
Aland
Undersokningsorsak: Extra bestill. miljobyréan, utanfor avtal
Provtyp:
Ankomstdatum: 19.05.2020
Provnummer Provpunkt Prov taget  Analys pab.
1:  VA20-00141-1 Ledning Kaldersfjirden 19.05.2020 19.05.2020
Analys Resultat Enhet Metod
* ackrediterad metod
Ammoniumkvive 330 ng/l *(Q-033-04:2012
Nitrat+nitritkvdve 9 ng/l *Q-035-04:2012
Totalhalt kvdve 1520 ng/l *Q-035-04:2012
Fosfatfosfor 32 ng/l *Q-037-05:2008
Totalhalt fosfor 129 ng/l *Q-037-05:2008
Aluminium 13 ng/l *Hach Meth 8326:2018
Jam 250 ng/l *SFS 3047:1980
Klorid 1300 mg/l *SFS 3006:1982
Salinitet 2,3 promille *SFS 27888:1994
Konduktivitet (25°C) 4.5 mS/cm *SFS 27888:1994

*Laboratoriet dr ackrediterat av FINAS,

Kommentarer och utlatande omfattas inte av ackrediteringen.

Provresultaten avser endast ovanstiende prover sasom de har inldmnats av kunden. Analysrapporten far endast aterges i sin helhet.

En underskriven kopia av provrapporten firvaras vid laboratoriet. Mitosikerheten for ackrediterade analyser erhalls fran laboratoriet vid begiran.

For Alands miljo- och hilsoskyddsmyndighet Laboratoriet

L R geednncdhol . s

Nirfa Rosenback-Holmstfom, Analysansvarig

ALANDS MILJO- OCH HALSOSKYDDSMYNDIGHET LABORATORIET
Adress: Sundblomsvigen 31 AX-22150 Jomala Aland
E-post: laboratoriet@amhm.ax
Tel: (0)18-32880 Fax: (0)18-328 822

www.amhm.ax



ANALYSRAPPORT 1(1)
FINAS 29.06.2020
T108 (EN ISONEC 17025)

l Provnr: VA20-00171-1
(o]

AMHM Alands Landskapsregering

 ALANDS MILIO. OCH Mlljobyrén Annica Brink
HALSOSKYDDSMYNDIGHET PB 1 060
22101 Mariehamn
Aland
Undersokningsorsak:
Provtyp: Bevattningsvatten
Ankomstdatum: 10.06.2020
Provnummer Provpunkt Prov taget  Analys pab.
1:  VA20-00171-1 Ledning, Kaldersfjirden 10.06.2020 10.06.2020
Analys Resultat Enhet Metod
* ackrediterad metod
Fosfatfosfor 20 ng/l *QQ-037-05:2008
Totalhalt fosfor 160 ne/l *QQ-037-05:2008
Ammoniumkvive 10 ng/l *QQ-033-04:2012
Nitrat+nitritkvive <5 ng/l *(QQ-035-04:2012
Totalhalt kvéve 1690 ug/l *(Q-035-04:2012
Aluminium 11 ug/l *Hach Meth 8326:2018
Jarn 82 g/l *SFS 3047:1980
Klorid 1400 mg/l *SFS 3006:1982
Konduktivitet (25°C) 4900 puS/cm *SFS 27888:1994
Salinitet 2,6 promille *SFS 27888:1994

*Laboratoriet dr ackrediterat av FINAS.

Kommentarer och utlatande omfattas inte av ackrediteringen.

Provresultaten avser endast ovanstidende prover sasom de har inldimnats av kunden. Analysrapporten far endast aterges i sin helhet.

En underskriven kopia av provrapporten frvaras vid laboratoriet. Miitosikerheten for ackrediterade analyser erhalls frin laboratoriet vid begéran,

For Alands miljé- och hilsoskyddsmyndighet Laboratoriet

N.Rbqioarle LU~

Nina Rosenback-Holmstrom, Analysansvarig

ALANDS MILJO- OCH HALSOSKYDDSMYNDIGHET LABORATORIET
Adress: Sundblomsviigen 31 AX-22150 Jomala Aland
E-post: laboratoriet@amhm.ax
Tel: (0)18-32880 Fax: (0)18-328 822

www.amhm.ax



[a) ANALYSRAPPORT 1(1)
Kopia 13.07.2020

Finnish Accreditation Service
T108 (EN ISO/IEC 17025)

‘ Provnr: VA20-00227-1
(o]

AMHM Alands Landskapsregering

_ ALANDS MILJG- OCH Mll_]Obyrén Annica Brink
HALSOSKYDDSMYNDIGHET PB 1060
22101 Mariehamn
Aland
Undersokningsorsak: Extra bestill. miljébyran, utanfor avtal
Provtyp: Bevattningsvatten
Ankomstdatum: 03.07.2020
Provnummer Provpunkt Prov taget  Analys pab.
1: VA20-00227-1 Kaldersfjirden ledning 03.07.2020 03.07.2020
Analys Resultat Enhet Metod
* ackrediterad metod
Fosfatfosfor 78 g/l *Q-037-05:2008
Totalhalt fosfor 199 ng/l *Q-037-05:2008
Ammoniumkvive 730 ng/l *Q-033-04:2012
Nitrat+nitritkvive <5 ng/l *QQ-035-04:2012
Totalhalt kviive 2270 ng/l *Q-035-04:2012
Aluminium <10 ng/l *Hach Meth 8326:2018
Klorid 1800 mg/I *SFS 3006:1982
Konduktivitet (25°C) 6100 uS/cm *SFS 27888:1994
Salinitet 33 promille *SFS 27888:1994
Jérn 100 ug/l SFS 3047:1980

*Laboratoriet dr ackrediterat av FINAS.

Kommentarer och utlatande omfattas inte av ackrediteringen.

Provresultaten avser endast ovanstaende prover sasom de har inlamnats av kunden. Analysrapporten far endast aterges i sin helhet.

En underskriven kopia av provrapporten fdrvaras vid laboratoriet. Miitosikerheten for ackrediterade analyser erhalls fran laboratoriet vid begéran.

For Alands miljo- och hilsoskyddsmyndighet Laboratoriet

B et N —

Nina Rosenback-Holmstrém, Analysansvarig

ALANDS MILJO- OCH HALSOSKYDDSMYNDIGHET LABORATORIET
Adress: Sundblomsviigen 31 AX-22150 Jomala Aland
[E-post: laboratoriet@amhm.ax
Tel: (0)18-32880 Fax: (0)18-328 822

www.amhm.ax



‘ ANALYSRAPPORT 1(1)
FINAS Kopia 03.08.2020

Finnish Accreditation Service
T108 (EN ISONEC 17025)

Provnr: VA20-00280-1
ob

AMHM Alands Landskapsregering

_ ALANDS MILJO. OCH Miljﬁby[‘én Am’llca Bl‘ink
HALSOSKYDDSMYNDIGHET PB 1060
22101 Mariehamn
Aland
Undersokningsorsak: Extra bestill. miljobyran, utanfor avtal
Provtyp:
Ankomstdatum: 22.07.2020
Provnummer Provpunkt Prov taget  Analys pab.
l: VA20-00280-1 Ledning Kaldersfjirden 22.07.2020 22.07.2020
Analys Resultat Enhet Metod
* ackrediterad metod
Fosfatfosfor 21 ng/l *(Q-037-05:2008
Totalhalt fosfor 143 ng/l *Q-037-05:2008
Nitrat+nitritkvéve <5 ng/l *(QQ-035-04:2012
Totalhalt kvéve 1670 ng/l *QQ-035-04:2012
Aluminium <10 ng/l *Hach Meth 8326:2018
Jarn 70 ng/l *SFS 3047:1980
Klorid 2100 mg/l *SFS 3006:1982
Konduktivitet (25°C) 7100 uS/cm *SFS 27888:1994
Salinitet 3.9 promille *SFS 27888:1994
Ammoniumkvive 180 ng/l *SFS 3032:1976

*Laboratoriet dr ackrediterat av FINAS.

Kommentarer och utlatande omfattas inte av ackrediteringen.

Provresultaten avser endast ovanstaende prover sasom de har inlimnats av kunden. Analysrapporten far endast aterges i sin helhet.

En underskriven kopia av provrapporten forvaras vid laboratoriet. Miitosikerheten for ackrediterade analyser erhalls fran laboratoriet vid begéran.

Fér Alands miljo- och hilsoskyddsmyndighet Laboratoriet

P Healloteoryn’

Patricia Hallakorpi, Analysansvarig

ALANDS MILJO- OCH HALSOSKYDDSMYNDIGHET LABORATORIET
Adress: Sundblomsviigen 31 AX-22150 Jomala Aland
E-post: laboratoriet@amhm.ax
Tel: (0)18-32880 Fax: (0)18-328 822

www.amhm.ax



o ANALYSRAPPORT 1(1)
FINAS 22.07.2019

Flanieh Accreditatlon Sarvics
Y508 (EN 1SONEC $7028)

‘ Provnr: VA19-00241-1
(o]

AMHM Alands Landskapsregering

" ReaNDS LD 0t Milj6byran Annica Brink
HALSCSEY I BA YN BIGHEY PB 1060
22101 Mariehamn
Aland ALANDS

LANDSKAPSREGERING
Undersdkningsorsak:

Ankomstdatum: 11.07.2019 - J
Provonummer Provpunkt Prov taget  Analys pab.
1: VA19-00241-1 Ledning, Amnésviken 11.07.2019 11.07.2019
Analys Resultat Enhet Metod

* ackrediterad melod
Fosfatfosfor 47 ug/l *Q-037-05
Nitrat+nitritkvive 13 pg/l *Q-035-04
Ammoniumkvive 39 ug/l *Q-033-04 Rev 7
Totalhalt fosfor 109 ng/l *Q-037-05
Totalhalt kvive 1200 g/l *Q-035-04
Aluminium 12 ug/l *Odyssey Method 8326
Jam 330 ng/l *SES 3047 1980
Klorid 2500 mg/l *SFS 3006 1982
Konduktivitet 8400 uS/em *SES 27888 1994
Salinitet 4,7 promille *SFS 27888 1994

*Laboratoriet 4r ackrediterat av FINAS,

Kemmentarer och uttatande omfattas inte av ackrediteringen.

Provresullaien avser endast ovanstéende prover sisom de har inlimnats av kunden. Analysrapporten far endast dterges i sin hethet.

En underskriven kopia av provrapporten {Brvaras vid laboratoriet. Mitostikerheten for ackrediterade analyser erhidls fran laboratoriet vid begéran.

For Alands miljo- och hilsoskyddsmyndighet Laboratoriet

/C?%d/%e\/dorm‘

Patricia Hallakorpi, Analysansvarig

ALANDS MILIO- OCIT HALSOSKY 2II8M Y NDIGH)IT LABORATORIET
Adress: Sundblomsviigen 31 AX-22150 Jomala Aland
Ii-post: laboratoricti@amhm ax
Tel: (0)18-32889 Fax: (0)18-328 §22

www.anihm.ax



ANALYSRAPPORT 1(1)
FIMNAeS Kopia 05.08.2019
T108 (EN ISO/EC 17025)

l Provnr: VA19-00286-1
(o]

AMHM Alands Landskapsregering

. A}.wns .\Illl,lﬁ—.(}Ci:I Milj ﬁbyrén Annica Brink
HALSOSKYDDSMYNDIGHET PB 1 060
22101 Mariehamn
Aland
Undersokningsorsak:
Provtyp:
Ankomstdatum: 29.07.2019
Provnummer Provpunkt Prov taget  Analys pab.
1: VA19-00286-1 Ledning, Amndsviken 29.07.2019 29.07.2019
Analys Resultat Enhet Metod
* ackrediterad metod
Fosfatfosfor 95 ng/l *Q-037-05
Totalhalt fosfor 139 ng/l *Q-037-05
Nitrat+nitritkvive 25 ng/l *Q-035-04
Totalhalt kvive 1360 ng/l *Q-035-04
Aluminium 9 ng/l *Odyssey Method 8326
Jarn 590 ng/l *SFS 3047 1980
Salinitet 4.9 promille *SFS 27888 1994
Klorid 2700 mg/I| *SFS 3006 1982
Konduktivitet 8700 uS/cm *SFS 27888 1994
Ammoniumkvéive 53 ng/l *QQ-033-04 Rev 7

Kommentarer och utlatande
Prov 1 Diarienr: ALR 2019/5767

*Laboratoriet dr ackrediterat av FINAS.

Kommentarer och utlatande omfattas inte av ackrediteringen.

Provresultaten avser endast ovanstaende prover sisom de har inldmnats av kunden. Analysrapporten far endast aterges i sin helhet.

En underskriven kopia av provrapporten forvaras vid laboratoriet. Miitosiikerheten for ackrediterade analyser erhalls fran laboratoriet vid begiran.

For Alands miljo- och hilsoskyddsmyndighet Laboratoriet

N-Rosw Ol by y——

Nina Rosenback-Holmstrom, Analysansvarig

ALANDS MILJO- OCH HALSOSKYDDSMYNDIGHET LABORATORIET
Adress: Sundblomsvigen 31 AX-22150 Jomala Aland
E-post: laboratoriet@amhm.ax
Tel: (0)18-32880 Fax: (0)18-328 822

www.amhm.ax



ANALYSRAPPORT 1(1)
FINAS Kopia 02.07.2020

Finnish Accreditation Service
T108 (EN ISONEC 17025)

| Provnr: VA20-00213-1
(o]

AMHM Alands Landskapsregering

ALANDS L0 OCH Miljobyran Annica Brink
HALSOSKYDDSMYNDIGHET PB 1060
22101 Mariehamn
Aland

Undersokningsorsak:
Provtyp: Bevattningsvatten

Ankomstdatum: 25.06.2020

Provnummer Provpunkt Prov taget  Analys pab.
1: VA20-00213-1 Ledning, Amnisviken 25.06.2020 25.06.2020
Analys Resultat Enhet Metod

* ackrediterad metod
Fosfatfosfor 33 ng/l *Q-037-05:2008
Totalhalt fosfor 89 ng/l *(Q-037-05:2008
Ammoniumkvive 19 ng/l *SFS 3032:1976
Nitrat+nitritkvive 8 ug/l *(QQ-035-04:2012
Totalhalt kvive 1060 ng/l *Q-035-04:2012
Aluminium 11 ng/l *Hach Meth 8326:2018
Jérn 140 ng/l *SFS 3047:1980
Klorid 2500 mg/I *SFS 3006:1982
Konduktivitet (25°C) 8 uS/cm *SFS 27888:1994
Salinitet 4,7 promille *SFS 27888:1994

*Laboratoriet ir ackrediterat av FINAS.

Kommentarer och utlatande omfattas inte av ackrediteringen.

Provresultaten avser endast ovanstaende prover sasom de har inlimnats av kunden. Analysrapporten far endast dterges i sin helhet.

En underskriven kopia av provrapporten forvaras vid laboratoriet. Mitosikerheten for ackrediterade analyser erhalls fran laboratoriet vid begiran.

Fér Alands miljo- och hilsoskyddsmyndighet Laboratoriet

No¥ode Doacdifd o

Nina Rosenback-Holmstrém, Analysansvarig

ALANDS MILJO- OCH HALSOSKYDDSMYNDIGHET LABORATORIET
Adress: Sundblomsvigen 31 AX-22150 Jomala Aland
E-post: laboratoriet@amhm.ax
Tel: (0)18-32880 Fax: (0)18-328 822

www.amhm.ax






APPENDIX 7

H t q b MARKKARTERING
vg!: m!m a oy Datum Kundnummmer Undersokningsnr.
m 07/08/19 576993 61887
Proviagningsdag Anlant Paborad  Ant. sidor
ALANDS LANDSKAPSREGERING 27/06/19 26/07/19 26/07/19 1/2
SOCIAL-OCH MILIOAVDELNINGEN Higenhe
ANNICA BRINK Kommun
PB 2050 Radgivningsorganisation
22111 MARIEHAMN
Proviagare
Mirke
Provets nummer 5
Avsindarens kod B.S Pilot, soder
Kaldersfjarden, aker 3?%86318
Matjordlagrets jordart MoMr
Alvens jordart
Mullhalt mh
*Ledningstal ~ 10xmS/cm 1,6
*Matjordlagrets surhet d 6,5
Alvens surhet
*Kalcium (Ca) mg/I [ 2610
*Fosfor (P) mg/l ® | <20
*Kalium (K) mg/l O 97
*Magnesium (Mg) mg/1 O 89
*Svavel (S) mg/l
*Natrium (Na) mg/l O 33
*Bor (B) mg/1 [ 1,4
*Koppar (Cu) mg/l | 6,1
*Mangan (Mn) (@) 24
*Zink (Zn) mg/l O 1,6
*J4rn (Fe) mg/I 730
Kvive nitrat (NO3-N) mg/I
Aluminium (Al) mg/I 110
Klorid (C1) mg/l 6.3
Totalfosfor (P) g/kg 0,80

Endast de be“stéimningar, som i denna rapport fdrsf.tts med *) dr ackrediterade. Oy HORTIL AB Ab

Resultaten giller for proven sasom de har mottagits.
Rapporten far kopieras endast i sin helhet utan laboratoriets tillstand.
Ackrediteringen giller inte utlatandet.

Bordighetsklasser

(4]
FINAS

Finnish Accreditation Service
T187 (EN ISO/IEC 17025)

@ Dilig O  Forsvarlig d God @ Betinkligt hog

| ® Ritt dilig 1 Tillfredsstillande B Hog




Resultaten giller for proven sasom de har mottagits.
Rapporten far kopieras endast i sin helhet utan laboratoriets tillstand.
Ackrediteringen giller inte utlatandet.

Bordighetsklasser

H t 1 b MARKKARTERING
VQH mﬂlﬂl a OY Datum Kundnummmer Undersokningsnr.
m 07/08/19 576993 61887
Proviagningsdag Anlant Paborjad  Ant. sidor
ALANDS LANDSKAPSREGERING 27/06/19 26/07/19 26/07/19 2/2
SOCIAL-OCH MILJOAVDELNINGEN Heenhet
ANNICA BRINK Kommun
PB 2050 Radgivningsorganisation
22111 MARIEHAMN
Proviagare
Mirke
Provets nummer 6 7 8 9 10
Avsindarens kod B.N Pilot, norr  KS Kontroll, séder KN Kontroll, norr
0600286318 0600286318 0600286318
VALL IVALL VALL
Matjordlagrets jordart FSa FSa FSa
Alvens jordart
Mullhalt mr mh mr
*Ledningstal ~ 10xmS/cm 1,8 1,4 2,3
*Matjordlagrets surhet a 5,8 O 6,0 7| 6,3
Alvens surhet
*Kalcium (Ca) mg/l |l 2750 O 1800 4050
*Fosfor (P) mg/l ® 2,7 ® 2,3 ® 3,1
*Kalium (K) mg/l @ 48 (@) 65 O 57
*Magnesium (Mg)  mg/lO 100 ® 56 O 140
*Svavel (S) mg/l
*Natrium (Na) mg/l |@ 17 @ < 15 ® 23
*Bor (B) mg/l d 0,9 d 1,0 | 1,3
*Koppar (Cu) mg/l 1] 3,1 7 6,8 O 4,1
*Mangan (Mn) = 51 @ 21 O 16
*Zink (Zn) mg/l O 3,5 O 3,9 O 2,5
*Jarn (Fe) mg/l 790 790 740
Kvive nitrat (NO3-N) mg/I
Aluminium (Al) mg/I 370 160 240
Klorid (CI) mg/l 9,9 7.3 9,5
Totalfosfor (P) g/kg 0,37 0,79 0,38
Endast de bestimningar, som i denna rapport forsetts med *) dr ackrediterade. Oy HORTIL AB Ab

(4]
FINAS

Finnish Accreditation Service
T187 (EN ISO/IEC 17025)

@ Dilig O  Forsvarlig

d God @ Betinkligt hog

@ Ratt dalig ] Tillfredsstillande

W Hog




H t b AB MARKKARTERING
Or l a oy Datum Kundnummmer Undersokningsnr.
0888t honlab@honiesn 28/05/20 576993 64418
Proviagningsdag Anfant Paborjiad _ Ant. sidor
ALANDS LANDSKAPSREGERING 15/05/20 15/05/20 1/1
AMHM LABORATORIET Higenhet
ANNICA BRINK Kommun
PB 2050 Radgivningsorganisation
22111 MARIEHAMN
Provtagare
Mirke
Provets nummer 1 2 3 4 5
‘Avsiandarens kod PILOT 1 PILOT 2 KONTROLL 1 KONTROLL 2
Kaldersfjarden, aker Y Stara " Norra " Sodra o Nora
Matjordlagrets jordart MoMr GMo GMo GMo
Alvens jordart
Mullhalt mr mmr mmr mmr
*Ledningstal 10xmS/cm 2,4 2,5 1,2 1.9
*Matjordlagrets surhet d 6,4 d 6,2 @ 6,3 @ 6,5
Alvens surhet
*Kalcium (Ca) mg/l |4 2490 V| 2470 4 2030 [ 4030
*Fosfor (P) mg/l =] 12 @ < 2,0 ] 31 O < 2,0
*Kalium (K) mg/l \® 63 & 37 [V 57 © 61
*Magnesium (Mg) mg/llO 99 O 99 v 54 O 110
*Svavel (S) mg/l
*Natrium (Na) mg/l |4 110 d 140 v 17 O 40
*Bor (B) mg/l & 1,4 d 1,0 4 1,0 4 1,2
*Koppar (Cu) mg/l |4 5,3 O 2,5 7] 6,2 B 3,7
*Mangan (Mn) O 29 B 33 O 22 O 19
*Zink (Zn) mg/l E 2,5 =] 4,7 E 3,6 5 2,3
*Jérn (Fe) mg/l 910 680 790 730
Kvive nitrat (NO3-N) mg/]
Aluminium (Al) mg/l 130 290 140 180
Klorid (CI) mg/l 68 100 6,1 21
Totalfosfor (P) g/kg 0,77 0,34 0,80 0,36
Endast de bestdmningar, som i denna rapport forsetts med *) ar ackrediterade. Oy HORTIL AB Ab

Resultaten géller for proven sdsom de har mottagits.
Rapporten far kopieras endast i sin helhet utan laboratoriets tillstdnd.

Ackrediteringen géller inte utlatandet.

o
FINAS

Finnish Accreditation Service
T187 (EN ISO/IEC 17025)

Bordighetsklasser
@® Dilig O  Forsvarlig d God @ Betinkligt hog
© Ratt dalig ] Tillfredsstillande B Hog




MARKKARTERING

Datum Kundnummer Undersokningsnr.
26/08/20 576993 65108
Proviagningsdag Anlant Paborjad AN, sk
ALANDS LANDSKAPSREGERING 05/08/20 12/08/20 12/08/20 1/1
SOCIAL-OCH MILJOAVDELNING Higenhet
ANNICA BRINK Kommun
PB 2050 Radgivningsorganisation
22111 MARIEHAMN
Provtagare
Mirke
Provets nummer 1 2 3 4 5
‘Avsiandarens kod PILOT 1 PILOT 2 KONTROLL 1 KONTROLL 2
Kaldersfjarden, aker | Sodra Norra Sodra Norra
Matjordlagrets jordart MoMr GMo GMo GMo
Alvens jordart
Mullhalt mr mr mmr mmr
*Ledningstal ~ 10xmS/cm 7,9 8,3 2,2 3,4
*Matjordlagrets surhet d 6,2 E 6,0 [ | 6.3 d 6,2
Alvens surhet
*Kalcium (Ca) mg/l |4 2560 d 2320 [ | 2890 [ 4280
*Fosfor (P) mg/l |4 19 & < 2,0 O3] 57 ® 2,8
*Kalium (K) mg/l \® 66 & 23 © 54 @ 37
*Magnesium (Mg) mg/li[] 150 O 120 ® 57 @) 110
*Svavel (S) mg/1
*Natrium (Na) mg/l |4 330 4 320 © 17 4 77
*Bor (B) mg/l ] 1,7 O 0,8 d 1,2 [ | 1,3
*Koppar (Cu) mg/l |4 6,9 O 2,4 7] 8,2 B 3,7
*Mangan (Mn) O 34 O 17 = 28 @) 22
*Zink (Zn) mg/l E 5,5 =] 2,0 E 5,3 5 2.9
*Jérn (Fe) mg/l 1000 530 840 760
Kvive nitrat (NO3-N) mg/]
Aluminium (Al) mg/l 180 210 160 220
Klorid (CI) mg/l 510 570 9,1 120
Totalfosfor (P) g/kg 0,72 0,23 0,69 0,23
oy —

[Endast de bestdmningar, som i denna rapport forsetts med *) ar ackrediterade.
Resultaten giller for proven sasom de har mottagits.
IRapporten fér kopieras endast i sin helhet utan laboratoriets tillstand.

|Ackrediteringen géller inte utlatandet.

Filip Hognabba

Wl Wipmadise

Verkstéllande direktor

Bordighetsklasser Den hir analysrapporten ar elektroniskt undertecknad.
) Dalig Forsvarlig d God @  Beténkligt hog
©  Ratt dilig [] Tillfredsstll m Hog




Resultaten giller for proven sasom de har mottagits.

Ackrediteringen giller inte utlatandet.

Rapporten far kopieras endast i sin helhet utan laboratoriets tillstand.

H t 1 b MARKKARTERING
V.QH “2!"“ a OY Datum Kundnummmer Undersokningsnr.
07/08/19 576993 61887
Provtagningsdag Anlant Paborjad  Ant. sidor
ALANDS LANDSKAPSREGERING 2)6/1916.6.2019 26/07/19 26/07/19 1/2
SOCIAL-OCH MILJOAVDELNINGEN Hgenhet
ANNICA BRINK Kommun
PB 2050 Radgivningsorganisation
22111 MARIEHAMN
Provtagare
Mirke
Provets nummer 1 2 3 4
Avsindarens kod 1 = N
Amnasviken aker  |Kontroll, ster [Kontroll, vaster |Pilot, dster Pilot, vaster
Matjordlagrets jordart MoL MoL MoL MoL
Alvens jordart
Mullhalt mh mh mh mh
*Ledningstal ~ 10xmS/cm 2.8 2,7 43 4,1
*Matjordlagrets surhet 4 6,4 IZ 6,8 ] 6,9 @ 7,4
Alvens surhet
*Kalcium (Ca) mg/l | 2090 O 2460 d 2700 0 4670
*Fosfor (P)Fos P mg/l & 34 d 19 ® 46 d 18
*Kalium (K) mg/l |0 110 O 180 O 130 O 180
*Magnesium (Mg) mg/llO 160 O 200 O 180 O 160
*Svavel (S) mg/l
*Natrium (Na) mg/l |4 260 d 290 d 370 d 290
*Bor (B) mg/l @ 1,7 = 2,2 ] 2,2 4 1,6
*Koppar (Cu) mg/l (4 6,4 7 7,0 d 5,9 d 6,9
*Mangan (Mn) [§] 9,7 @) 12 O 17 i 26
*Zink (Zn) mg/l 4 7,1 O 5,6 O 4,2 O 4.4
*Jirn (Fe) mg/l 650 370 520 360
Kvive nitrat (NO3-N) mg/I
Aluminium (Al) mg/I 73 63 78 100
Klorid (CI) mg/l 94 54 140 51
Totalfosfor (P) g/kg 0,69 0,68 0,74 0,72
Endast de bestdimningar, som i denna rapport forsetts med *) ér ackrediterade. Oy HORTIL AB Ab

(4]
FINAS

Finnish Accreditation Service
T187 (EN ISO/IEC 17025)

Bordighetsklasser
@ Dilig O  Forsvarlig d God @ Betinkligt hog
| ® Ritt dilig 1 Tillfredsstillande B Hog




MARKKARTERING

Datum Kundnummer Undersokningsnr.
23/07/20 576993 64988
Provtagningsdag Anlant Paborjad Ant. s1¢
ALANDS LANDSKAPSREGERING 20/06/20 15/07/20 15/07/20 1/1
Lagenhet
AMHM LABORATORIET
ANNICA BRINK Kommun
PB 2050 Rédgivningsorganisation
22111 MARIEHAMN
Provtagare
Mirke
Provets nummer 1 2 3 4 5
Avsandarens kod Kontroll, 6ster | Kontroll, vaster |Pilot, dster Pilot, vaster
Amnasviken aker
Matjordlagrets jordart FMo MoL MoMr MoL
Alvens jordart
Mullhalt mf mh mh mh
*Ledningstal 10xmS/cm 2,4 2.5 5.9 5,4
*Matjordlagrets surhet ] 7,1 d 6,6 [ | 6,8 @ 7,2
Alvens surhet
*Kaleium (Ca) ~ mg!l @ | 10300 |@| 2850 |m| 2790 |m| 5220
%
Fosfor (P)Fosfat-ng/l Ci 9,9 = 9,1 d 17 = 8.5
*Kalium (K) mg/l \® 67 O 180 ® 67 @) 190
*Magnesium (Mg) ~ mg/li[] 140 O 170 E 190 E 220
*Svavel (S) mg/1
*Natrium (Na) mg/l O 30 4 180 4 270 4 300
*Bor (B) mg/l O 0,9 O] 2,8 O] 2,2 ] 2,2
*Koppar (Cu) mg/l | 34 i 11 7| 5,8 7| 9,5
*Mangan (Mn) O 23 O 16 @) 20 @) 21
*Zink (Zn) mg/1 4 19 4 9,1 = 3,0 O 4.6
*Jéarn (Fe) mg/l 240 590 560 440
Kvive nitrat (NO3-N) mg/]
Aluminium (Al) mg/l 34 70 74 110
Klorid (CI) mg/l 10 26 190 140
Totalfosfor (P) g/kg 0,43 0,64 0,58 0,71
IEndast de bestdmningar, som i denna rapport forsetts med *) ar ackrediterade.
IResultaten giller endast de analyserade proven.
IRapporten fér kopieras endast i sin helhet utan laboratoriets tillstand.
|Ackrediteringen géller inte utlétandet. Helena Boij

Kvalitetskemist

Bordighetsklasser Den hir analysrapporten ar elektroniskt undertecknad.
) Dalig O  Forsvarlig d God @  Beténkligt hog
©  Ratt dilig [] Tillfredsstll m Hog




MARKKARTERING

Datum Kundnummer Undersdkningsnr.
04/09/20 576993 65188
Provtagningsdag Anlint Pabérjad Ant. si¢
ALANDS LANDSKAPSREGERING 09/08/20 31/08/20 31/08/20 1/1
SOCIAL-OCH MILJOAVDELNING Hgenhet
ANNICA BRINK Kommun
PB 2050 Radgivningsorganisation
22111 MARIEHAMN
Provtagare
Mirke
Provets nummer 1 2 3 4 5
Avsandarens kod
Amnasviken aker Kontroll, 6ster | Kontroll, vaster | Pilot, &ster Pilot, vaster
Matjordlagrets jordart MoMr MoL MoMr MoL
Alvens jordart
Mullhalt mh mh mh mh
*Ledningstal ~ 10xmS/cm 2,7 4,0 16,3 17,7
*Matjordlagrets surhet * 7.2 | 6.9 d 6.4 | 7,3
Alvens surhet
*Kalcium (Ca) mg/l @ 4790 & 3850 @ 1500 ] 10500
*Fosfor (P). . omgl |0 71 |0 8,1 |O 99 |O 5,6
*Kalium (K) mg/l 1O 95 E 230 &l 130 @) 180
*Magnesium (Mg) ~ mg/li[] 170 i 250 4 240 E 280
*Svavel (S) mg/1
*Natrium (Na) mg/l ] 58 d 95 4 820 4 950
*Bor (B) mg/l 4 1,2 O] 2,8 ] 1,9 ] 2,3
*Koppar (Cu) mg/l ] 4,0 ] 10 @l 4,1 4 7,6
*Mangan (Mn) O 18 O 18 O 22 E 25
*Zink (Zn) mg/l ] 3,1 al 5,1 @l 3.8 @l 3,5
*Jarn (Fe) mg/l 520 760 520 450
Kvive nitrat (NO3-N) mg/]
Aluminium (Al) mg/l 54 58 78 120
Klorid (CI) mg/l 12 45 1100 1300
Totalfosfor (P) g/kg 0,47 0,63 0,59 0,68
Endast de bestimningar, som i denna rapport forsetts med *) ér ackrediterade.
Resultaten giller for proven sdsom de har mottagits.
Rapporten fir kopieras endast i sin helhet utan laboratoriets tillstand.
Ackrediteringen giller inte utlatandet. Helena Boij

IMetodbeskrivningen och métosikerheten som bilaga.

Kvalitetskemist

Bordighetsklasser Den hir analysrapporten ar elektroniskt undertecknad.
) Dalig Forsvarlig d God @  Beténkligt hog
©  Ratt dilig [] Tillfredsstll m Hog




APPENDIX 8

L e el
Alands Vatten- och Miljoprovtagning

Faltprotokoll, grundvattennivaer

Datum 10.06.2019
Tidpunkt

Vader 1/8

Vind m/s SW 6-10
Lufttemp. +14

Provtagningsplats

Seabased. Amnesviken &ker, Bjorsby

Provtagare Stefan Pennanen, Alands Vatten & Miljdprovtagning
Temperatur [Konduktivitet

Provpunkt Nivd* cm |°C uS/cm i falt  |Tidpunkt

GVR 1 266 7,0 983 09:40

GVR 2 275 7,0 972 09:50

GVR 3 147 8,6 1798 10:15

Dike vid GVR 1

och GVR 2 13,1 742 10:00

Anmarkning

* Nivaer mats fran vattenytan till rérets/brunnens 6vre kant.




4_#

Alands Vatten- och Miljoprovtagning

Faltprotokoll, grundvattennivaer

Datum

29.05.2019

Tidpunkt

Vader

Vind m/s

Lufttemp.

Provtagningsplats

Seabased. Amnesviken aker, Bjorsby

Renspumpning av gvr

Provtagare Stefan Pennanen, Alands Vatten & Miljoprovtagning
Temperatur (Konduktivitet

Provpunkt Nivd* cm |°C uS/cm i falt  [Tidpunkt

GVR 1 251

GVR 2 269

GVR 3 126

Dike vid GVR 1

och GVR 2

Anmarkning

* Nivaer mats fran vattenytan till rérets/brunnens Gvre kant.




SYNLAB Y/ e RAPPORT o 1
& o utfardad av ackrediterat laboratorium

o z

) . .
SYNLAB Analytics & Services Sweden AB 2 b ‘T\a@ REPORT issued by an Accredited Laboratory
Box 1083, 581 10 Linkoping - Tel: 013-25 49 00 - Fax: 013-12 17 28
ORG.NR 556152-0916 STYRELSENS SATE: LINKOPING ACkrsgév?]rinlgOOG
ISO/IEC 17025 Rapport Nr 19217441
N2
S 7% i
S—~ 2 Uppdragsgivare
igm/ﬂ 3 Alands Vatten & Miljdprovtagn.
IS
IONS c/o Stefan Pennanen
Stefan Pennanen
226 10 LEMLAND
ALAND
Avser
Recipientvatten
Rubrik 1 : Seabased, "Amnéasviken &ker
Rubrik 2 . Dike

Information om provet och provtagningen

Provtagningsdatum 1 2019-06-10 Ankomstdatum 1 2019-06-10
Provtagningstidpunkt : 10:00 Ankomsttidpunkt : 2110

Temp vid provtagning botten Do Temperatur vid ankomst :9°C
Temperatur vid provtagning : 13.1 °C

Provets mérkning : Dike vid GVR 1 0 GVR 2

Provtagare : Stefan Pennanen

Analysresultat

Metodbeteckning Analys/Undersokning av Resultat Matosakerhet Enhet
SS-EN ISO 10304-1:2009 Klorid, ClI 40 +6.0 mg/l
SS-EN 27888-1 Konduktivitet 25°C 73.4 +7.34 mS/m

Angiven mitosékerhet ar berdknad med téckningsfaktor k = 2. Méatosékerheten for ackrediterade mikrobiologiska analyser kan erhéllas fran laboratoriet efter begaran.

Linkdping 2019-06-14

Rapporten har granskats och godkénts av

Patric Eklundh
Laboratoriechef
Kontrollnr 5886 0116 7781 2256

Resultat avser endast det insénda provet. Savida laboratoriet inte skriftligen godkant annat, far rapporten endast &terges i sin helhet.
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SYNLAB Analytics & Services Sweden AB fpg b ‘T\a@ REPORT issued by an Accredited Laboratory
Box 1083, 581 10 Linkdping - Tel: 013-25 49 00 - Fax: 013-12 17 28
ORG.NR 5561520916 STYRELSENS SATE: LINKOPING ACkrsgév?]rinlgOOG
ISO/IEC 17025 Rapport Nr 19217443
SN2
S %, i
S—~ 2 Uppdragsgivare
igm/ﬂ 3 Alands Vatten & Miljdprovtagn.
SN
IONS c/o Stefan Pennanen
Stefan Pennanen
226 10 LEMLAND
ALAND
Avser
Grundvatten
Rubrik 1 : Seabased, "Amnasviken aker
Rubrik 2 : GVR1
Information om provet och provtagningen
Provtagningsdatum 1 2019-06-10 Ankomstdatum 1 2019-06-10
Provtagningstidpunkt : 09:40 Ankomsttidpunkt : 2110
Temperatur vid provtagning : 7.0°C Temperatur vid ankomst :9°C
Provets mérkning : GVR1
Provtagare . Stefan Pennanen
Analysresultat
Metodbeteckning Analys/Undersokning av Resultat Matosakerhet Enhet
SS-EN 27888-1 Konduktivitet 25°C 102 +10.2 mS/m
SS-EN 1SO 10304-1:2009 Klorid, CI 14 +2.1 mg/I

Angiven mitosékerhet ar berdknad med téckningsfaktor k = 2. Méatosékerheten for ackrediterade mikrobiologiska analyser kan erhéllas fran laboratoriet efter begaran.

Linkdping 2019-06-14

Rapporten har granskats och godkénts av

Frida Bjorklund
Analysansvarig
Kontrollnr 5680 0016 7581 2557

Resultat avser endast det insénda provet. Savida laboratoriet inte skriftligen godkant annat, far rapporten endast &terges i sin helhet.
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SYNLAB Analytics & Services Sweden AB fpg b ‘T\a@ REPORT issued by an Accredited Laboratory
Box 1083, 581 10 Linkdping - Tel: 013-25 49 00 - Fax: 013-12 17 28
ORG.NR 5561520916 STYRELSENS SATE: LINKOPING ACkrsgév?]rinlgOOG
ISO/IEC 17025 Rapport Nr 19217440
SN2
S %, i
S—~ 2 Uppdragsgivare
igm/ﬂ 3 Alands Vatten & Miljdprovtagn.
SN
IONS c/o Stefan Pennanen
Stefan Pennanen
226 10 LEMLAND
ALAND
Avser
Grundvatten
Rubrik 1 : Seabased, "Amnasviken aker
Rubrik 2 : GVR 2
Information om provet och provtagningen
Provtagningsdatum 1 2019-06-10 Ankomstdatum 1 2019-06-10
Provtagningstidpunkt : 09:50 Ankomsttidpunkt : 2110
Temperatur vid provtagning : 7.0°C Temperatur vid ankomst :9°C
Provets mérkning : GVR 2
Provtagare . Stefan Pennanen
Analysresultat
Metodbeteckning Analys/Undersokning av Resultat Matosakerhet Enhet
SS-EN 27888-1 Konduktivitet 25°C 99.0 +9.90 mS/m
SS-EN 1SO 10304-1:2009 Klorid, CI 12 +1.8 mg/I

Angiven mitosékerhet ar berdknad med téckningsfaktor k = 2. Méatosékerheten for ackrediterade mikrobiologiska analyser kan erhéllas fran laboratoriet efter begaran.

Linkdping 2019-06-14

Rapporten har granskats och godkénts av

Frida Bjorklund
Analysansvarig
Kontrollnr 5982 0016 7089 2258

Resultat avser endast det insénda provet. Savida laboratoriet inte skriftligen godkant annat, far rapporten endast &terges i sin helhet.
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SYNLAB Analytics & Services Sweden AB fpg b ‘T\a@ REPORT issued by an Accredited Laboratory
Box 1083, 581 10 Linkdping - Tel: 013-25 49 00 - Fax: 013-12 17 28
ORG.NR 5561520916 STYRELSENS SATE: LINKOPING ACkrsgév?]rinlgOOG
ISO/IEC 17025 Rapport Nr 19217442
SN2
S\ \\// /,} .
S—~ 2 Uppdragsgivare
igm/ﬂ 3 Alands Vatten & Miljdprovtagn.
SN
IONS c/o Stefan Pennanen
Stefan Pennanen
226 10 LEMLAND
ALAND
Avser
Grundvatten
Rubrik 1 : Seabased, "Amnasviken aker
Rubrik 2 : GVR 3
Information om provet och provtagningen
Provtagningsdatum 1 2019-06-10 Ankomstdatum 1 2019-06-10
Provtagningstidpunkt : 10:15 Ankomsttidpunkt : 2110
Temperatur vid provtagning : 8.6 °C Temperatur vid ankomst :9°C
Provets mérkning : GVR 3 ref.
Provtagare . Stefan Pennanen
Analysresultat
Metodbeteckning Analys/Undersokning av Resultat Matosakerhet Enhet
SS-EN 27888-1 Konduktivitet 25°C 178 +17.8 mS/m
SS-EN 1SO 10304-1:2009 Klorid, CI 63 +9.4 mg/I

Angiven mitosékerhet ar berdknad med téckningsfaktor k = 2. Méatosékerheten for ackrediterade mikrobiologiska analyser kan erhéllas fran laboratoriet efter begaran.

Linkdping 2019-06-12

Rapporten har granskats och godkénts av

Frida Bjorklund
Analysansvarig
Kontrollnr 5780 0516 7984 2458

Resultat avser endast det insénda provet. Savida laboratoriet inte skriftligen godkant annat, far rapporten endast &terges i sin helhet.



L e el
Alands Vatten- och Miljoprovtagning

Faltprotokoll, grundvattennivaer

Datum 08.10.2019
Tidpunkt

Vader 6/8

Vind m/s E1-3
Lufttemp. +6

Provtagningsplats

Seabased. Amnesviken &ker, Bjorsby

Provtagare Stefan Pennanen, Alands Vatten & Miljdprovtagning
Temperatur [Konduktivitet

Provpunkt Nivd* cm |°C uS/cm i falt  |Tidpunkt

GVR 1 230 9,9 1009 13:00

GVR 2 246 10,3 1028 13:15

GVR 3 142 10 1802 13:40

Dike vid GVR 1

och GVR 2 7,6 598 13:20

Anmarkning

* Nivaer mats fran vattenytan till rérets/brunnens 6vre kant.
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Alands Vatten- och Miljoprovtagning

Faltprotokoll, grundvattennivaer

Datum

04.10.2019

Tidpunkt

Vader

Vind m/s

Lufttemp.

Provtagningsplats

Seabased. Amnesviken aker, Bjorsby

Renspumpning av gvr

Provtagare Stefan Pennanen, Alands Vatten & Miljoprovtagning
Temperatur (Konduktivitet

Provpunkt Nivd* cm |°C uS/cm i falt  [Tidpunkt

GVR 1 237

GVR 2 259

GVR 3 196

Dike vid GVR 1

och GVR 2

Anmarkning

* Nivaer mats fran vattenytan till rérets/brunnens Gvre kant.
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S\ i
S—~ 2 Uppdragsgivare
igm/ﬂ 3 Alands Vatten & Miljdprovtagn.
NS
IONS c/o Stefan Pennanen

Stefan Pennanen
226 10 LEMLAND

ALAND
Avser
Recipientvatten
Rubrik 1 : Seabased, "Amnéasviken aker
Rubrik 2 . Dike

Information om provet och provtagningen

Temp vid provtagning botten Do Ankomstdatum 1 2019-10-08
Provtagningsdatum : 2019-10-08 Ankomsttidpunkt : 2150
Provtagningstidpunkt : 13:20 Temperatur vid ankomst : 8°C
Temperatur vid provtagning 1 7.6 °C

Provets mérkning : Dike vid GVR 1 0 GVR 2

Provtagare : Stefan Pennanen

Analysresultat

Metodbeteckning Analys/Undersokning av Resultat Matosakerhet Enhet
SS-EN ISO 10304-1:2009 Klorid, CI 15 +2.3 mg/l
SS-EN 27888-1 Konduktivitet 25°C 59.2 +5.92 mS/m

Angiven mitosékerhet ar berdknad med téckningsfaktor k = 2. Méatosékerheten for ackrediterade mikrobiologiska analyser kan erhéllas fran laboratoriet efter begaran.

Linkdping 2019-10-10

Rapporten har granskats och godkénts av

Patric Eklundh
Laboratoriechef
Kontrolinr 8585 0850 9167 8540

Resultat avser endast det insénda provet. Savida laboratoriet inte skriftligen godkant annat, far rapporten endast &terges i sin helhet.
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SN2
S\ \\// /,} .
S—~ 2 Uppdragsgivare
igm/ﬂ 3 Alands Vatten & Miljdprovtagn.
SN
IONS c/o Stefan Pennanen
Stefan Pennanen
226 10 LEMLAND
ALAND
Avser
Grundvatten
Rubrik 1 : Seabased, "Amnasviken aker
Rubrik 2 : GVR1
Information om provet och provtagningen
Provtagningsdatum : 2019-10-08 Ankomstdatum : 2019-10-08
Provtagningstidpunkt : 13:00 Ankomsttidpunkt : 2150
Temperatur vid provtagning 1 9.9°C Temperatur vid ankomst : 8°C
Provets mérkning : GVR1
Provtagare . Stefan Pennanen
Analysresultat
Metodbeteckning Analys/Undersokning av Resultat Matosakerhet Enhet
SS-EN 27888-1 Konduktivitet 25°C 95.4 +9.54 mS/m
SS-EN 1SO 10304-1:2009 Klorid, CI 23 +3.5 mg/I

Angiven mitosékerhet ar berdknad med téckningsfaktor k = 2. Méatosékerheten for ackrediterade mikrobiologiska analyser kan erhéllas fran laboratoriet efter begaran.

Linkdping 2019-10-14

Rapporten har granskats och godkénts av

Emil Johansson
Analysansvarig
Kontrollnr 8681 0252 9165 8849

Resultat avser endast det insénda provet. Savida laboratoriet inte skriftligen godkant annat, far rapporten endast &terges i sin helhet.
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Uppdragsgivare
Alands Vatten & Miljdprovtagn.
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SN c/o Stefan Pennanen

Stefan Pennanen

226 10 LEMLAND

ALAND
Avser

Grundvatten

Rubrik 1 : Seabased, "Amnasviken aker
Rubrik 2 : GVR 2
Information om provet och provtagningen
Provtagningsdatum : 2019-10-08 Ankomstdatum : 2019-10-08
Provtagningstidpunkt : 13:15 Ankomsttidpunkt : 2150
Temperatur vid provtagning : 10.3 °C Temperatur vid ankomst : 8°C
Provets mérkning : GVR 2
Provtagare . Stefan Pennanen
Analysresultat
Metodbeteckning Analys/Undersokning av Resultat Matosakerhet Enhet
SS-EN 27888-1 Konduktivitet 25°C 96.9 +9.69 mS/m
SS-EN 1SO 10304-1:2009 Klorid, CI 25 +3.8 mg/I

Angiven mitosékerhet ar berdknad med téckningsfaktor k = 2. Méatosékerheten for ackrediterade mikrobiologiska analyser kan erhéllas fran laboratoriet efter begaran.

Linkdping 2019-10-14

Rapporten har granskats och godkénts av

Emil Johansson
Analysansvarig
Kontrollnr 8480 0651 9163 8440

Resultat avser endast det insénda provet. Savida laboratoriet inte skriftligen godkant annat, far rapporten endast &terges i sin helhet.
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S\ i
S—~ 2 Uppdragsgivare
igm/ﬂ 3 Alands Vatten & Miljdprovtagn.
NS
IONS c/o Stefan Pennanen

Stefan Pennanen
226 10 LEMLAND

ALAND

Avser

Grundvatten
Rubrik 1 : Seabased, "Amnasviken aker
Rubrik 2 : GVR 3
Information om provet och provtagningen
Provtagningsdatum : 2019-10-08 Ankomstdatum : 2019-10-08
Provtagningstidpunkt : 13:40 Ankomsttidpunkt : 2150
Temperatur vid provtagning : 10.0 °C Temperatur vid ankomst : 8°C
Provets mérkning : GVR 3 ref.
Provtagare . Stefan Pennanen
Analysresultat
Metodbeteckning Analys/Undersokning av Resultat Matosakerhet Enhet
SS-EN 27888-1 Konduktivitet 25°C 179 +17.9 mS/m
SS-EN ISO 10304-1:2009 Klorid, ClI 71 +11 mg/I

Angiven mitosékerhet ar berdknad med téckningsfaktor k = 2. Méatosékerheten for ackrediterade mikrobiologiska analyser kan erhéllas fran laboratoriet efter begaran.

Linkdping 2019-10-14

Rapporten har granskats och godkénts av

Emil Johansson
Analysansvarig
Kontrollnr 8385 0351 9167 8649

Resultat avser endast det insénda provet. Savida laboratoriet inte skriftligen godkant annat, far rapporten endast &terges i sin helhet.



L e el
Alands Vatten- och Miljoprovtagning

Faltprotokoll, grundvattennivaer

Datum 28.05.2020
Tidpunkt

Vader 2/8

Vind m/s NW 3-5
Lufttemp. +12

Provtagningsplats

Seabased. Amnesviken &ker, Bjorsby

Provtagning

Provtagare Stefan Pennanen, Alands Vatten & Miljdprovtagning
Temperatur [Konduktivitet

Provpunkt Nivd* cm |°C uS/cm i falt  |Tidpunkt

GVR 1 256 6,6 1077 10:05

GVR 2 285 6,2 1269 10:20

GVR 3 140 7.1 1796 10:50

Dike vid GVR 1

och GVR 2 10,3 747 10:30

Anmarkning

* Nivaer mats fran vattenytan till rérets/brunnens 6vre kant.
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Alands Vatten- och Miljoprovtagning

Faltprotokoll, grundvattennivaer

Datum

25.05.2020

Tidpunkt

Vader

Vind m/s

Lufttemp.

Provtagningsplats

Seabased. Amnesviken aker, Bjorsby

Renspumpning av gvr

Provtagare Stefan Pennanen, Alands Vatten & Miljoprovtagning
Niva* cm
(fére Temperatur | Konduktivitet

Provpunkt pumpning) °c uS/cm i falt  |Tidpunkt

GVR 1 253

GVR 2 267

GVR 3 134

Dike vid GVR 1

och GVR 2

Anmarkning

* Nivaer mats fran vattenytan till rérets/brunnens Gvre kant.
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S—~ 2 Uppdragsgivare
igm/ﬂ 3 Alands Vatten & Miljdprovtagn.
NS
IONS c/o Stefan Pennanen

Stefan Pennanen
226 10 LEMLAND

ALAND
Avser
Recipientvatten
Rubrik 1 : Seabased, "Amnéasviken aker
Rubrik 2 . Dike

Information om provet och provtagningen

Temp vid provtagning botten Do Ankomstdatum 1 2020-05-28
Provtagningsdatum : 2020-05-28 Ankomsttidpunkt : 2200
Provtagningstidpunkt : 10:30 Temperatur vid ankomst : 6°C
Temperatur vid provtagning : 10.3 °C

Provets mérkning : Dike vid GVR 1 0 GVR 2

Provtagare : Stefan Pennanen

Analysresultat

Metodbeteckning Analys/Undersokning av Resultat Matosakerhet Enhet
SS-EN ISO 10304-1:2009 Klorid, ClI 38 +5.7 mg/l
SS-EN 27888-1 Konduktivitet 25°C 76.9 +7.69 mS/m

Angiven mitosékerhet ar berdknad med téckningsfaktor k = 2. Méatosékerheten for ackrediterade mikrobiologiska analyser kan erhéllas fran laboratoriet efter begaran.

Linkdping 2020-06-01

Rapporten har granskats och godkénts av

Patric Eklundh
Laboratoriechef
Kontrollnr 2571 6198 8734 4018

Resultat avser endast det insénda provet. Savida laboratoriet inte skriftligen godkant annat, far rapporten endast &terges i sin helhet.



SYN L/\B \/ SNEPe RAPPORT Sida 1 (1)
5 2 utfardad av ackrediterat laboratorium

SYNLAB Analytics & Services Sweden AB fpg b ‘T\a@ REPORT issued by an Accredited Laboratory
Box 1083, 581 10 Linkdping - Tel: 013-25 49 00 - Fax: 013-12 17 28
ORG.NR 5561520916 STYRELSENS SATE: LINKOPING ACkrsgév?]rinlgOOG
sonectrozs Rapport Nr 20165875
SN2
S\ \\// /,} .
S—~ 2 Uppdragsgivare
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SN
IONS c/o Stefan Pennanen
Stefan Pennanen
226 10 LEMLAND
ALAND
Avser
Grundvatten
Rubrik 1 : Seabased, "Amnasviken aker
Rubrik 2 : GVR1
Information om provet och provtagningen
Provtagningsdatum 1 2020-05-28 Ankomstdatum 1 2020-05-28
Provtagningstidpunkt : 10:05 Ankomsttidpunkt : 2200
Temperatur vid provtagning : 6.6 °C Temperatur vid ankomst : 6°C
Provets mérkning : GVR1
Provtagare . Stefan Pennanen
Analysresultat
Metodbeteckning Analys/Undersokning av Resultat Matosakerhet Enhet
SS-EN 27888-1 Konduktivitet 25°C 114 +11.4 mS/m
SS-EN 1SO 10304-1:2009 Klorid, CI 70 +11 mg/I

Angiven mitosékerhet ar berdknad med téckningsfaktor k = 2. Méatosékerheten for ackrediterade mikrobiologiska analyser kan erhéllas fran laboratoriet efter begaran.

Linkdping 2020-06-03

Rapporten har granskats och godkénts av

Linn Lunsjo
Analysansvarig
Kontrollnr 2471 6098 8237 4914

Resultat avser endast det insénda provet. Savida laboratoriet inte skriftligen godkant annat, far rapporten endast &terges i sin helhet.
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S—~ 2 Uppdragsgivare
igm/ﬂ 3 Alands Vatten & Miljdprovtagn.
NS
IONS c/o Stefan Pennanen

Stefan Pennanen
226 10 LEMLAND

ALAND

Avser

Grundvatten
Rubrik 1 : Seabased, "Amnasviken aker
Rubrik 2 : GVR 2
Information om provet och provtagningen
Provtagningsdatum 1 2020-05-28 Ankomstdatum 1 2020-05-28
Provtagningstidpunkt : 10:20 Ankomsttidpunkt : 2200
Temperatur vid provtagning 1 6.2°C Temperatur vid ankomst : 6°C
Provets mérkning : GVR 2
Provtagare . Stefan Pennanen
Analysresultat
Metodbeteckning Analys/Undersokning av Resultat Matosakerhet Enhet
SS-EN 27888-1 Konduktivitet 25°C 133 +13.3 mS/m
SS-EN ISO 10304-1:2009 Klorid, ClI 130 +20 mg/I

Angiven mitosékerhet ar berdknad med téckningsfaktor k = 2. Méatosékerheten for ackrediterade mikrobiologiska analyser kan erhéllas fran laboratoriet efter begaran.

Linkdping 2020-06-03

Rapporten har granskats och godkénts av

Magnus Casselgren
Granskningsansvarig
Kontrollnr 2371 6392 8938 4013

Resultat avser endast det insénda provet. Savida laboratoriet inte skriftligen godkant annat, far rapporten endast &terges i sin helhet.
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Stefan Pennanen
226 10 LEMLAND
ALAND
Avser
Grundvatten
Rubrik 1 : Seabased, "Amnasviken aker
Rubrik 2 : GVR 3
Information om provet och provtagningen
Provtagningsdatum 1 2020-05-28 Ankomstdatum 1 2020-05-28
Provtagningstidpunkt : 10:50 Ankomsttidpunkt : 2200
Temperatur vid provtagning :7.1°C Temperatur vid ankomst : 6°C
Provets mérkning : GVR 3
Provtagare . Stefan Pennanen
Analysresultat
Metodbeteckning Analys/Undersokning av Resultat Matosakerhet Enhet
SS-EN 27888-1 Konduktivitet 25°C 187 +18.7 mS/m
SS-EN 1SO 10304-1:2009 Klorid, CI 62 +9.3 mg/I

Angiven mitosékerhet ar berdknad med téckningsfaktor k = 2. Méatosékerheten for ackrediterade mikrobiologiska analyser kan erhéllas fran laboratoriet efter begaran.

Linkdping 2020-06-03

Rapporten har granskats och godkénts av

Linn Lunsjo
Analysansvarig
Kontrollnr 2271 6198 8939 4712

Resultat avser endast det insénda provet. Savida laboratoriet inte skriftligen godkant annat, far rapporten endast &terges i sin helhet.



L e el
Alands Vatten- och Miljoprovtagning

Faltprotokoll, grundvattennivaer

Datum 28.07.2020

Tidpunkt

Vader 4/8

Vind m/s SW 5-8

Lufttemp. +19

Provtagningsplats Seabased. Amnesviken &ker, Bjorsby

Provtagning

Provtagare Stefan Pennanen, Alands Vatten & Miljdprovtagning

Temperatur |Konduktivitet
Provpunkt Nivd* cm |°C uS/cm i falt  |Tidpunkt
GVR 1 378 10,2 1029 14:25
GVR 2 394 # # 14:10
GVR 3
Dike vid GVR 1
och GVR 2 Diket torrt
Anmarkning * Nivaer mats fran vattenytan till rérets/brunnens Gvre kant.

# For litet vatten kvar i roret for temp. och kond.méatning i falt
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Alands Vatten- och Miljoprovtagning

Faltprotokoll, grundvattennivaer

Datum

27.07.2020

Tidpunkt

Vader

Vind m/s

Lufttemp.

Provtagningsplats

Seabased. Amnesviken aker, Bjorsby

Renspumpning av gvr

Provtagare Stefan Pennanen, Alands Vatten & Miljoprovtagning
Niva* cm
(fére Temperatur | Konduktivitet

Provpunkt pumpning) °c uS/cm i falt  |Tidpunkt

GVR 1 339

GVR 2 347
Inget vatten i

GVR 3 roret

Dike vid GVR 1

och GVR 2

Anmarkning

* Nivaer mats fran vattenytan till rorets/brunnens évre kant.
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Rapport Nr 20289976

Uppdragsgivare
Alands Vatten & Miljdprovtagn.

T
IR
NS c/o Stefan Pennanen
Stefan Pennanen
226 10 LEMLAND
ALAND
Avser
Grundvatten
Rubrik 1 : Seabased, "Amnasviken aker
Rubrik 2 : GVR1
Information om provet och provtagningen
Provtagningsdatum 1 2020-07-28 Ankomstdatum 1 2020-07-28
Provtagningstidpunkt : 14:25 Ankomsttidpunkt : 2130
Temperatur vid provtagning Do Temperatur vid ankomst :7°C
Provets mérkning : GVR1 Laboratorieaktivitet startad 1 2020-07-29
Provtagare . Stefan Pennanen
Analysresultat
Metodbeteckning Analys/Undersokning av Resultat Matosakerhet Enhet
SS-EN 27888-1 Konduktivitet 25°C 112 +11.2 mS/m

SS-EN ISO 10304-1:2009

Klorid, CI

+10 mg/|

Angiven mitosékerhet ar berdknad med téckningsfaktor k = 2. Méatosékerheten for ackrediterade mikrobiologiska analyser kan erhéllas fran laboratoriet efter begaran.

Linkdping 2020-08-06

Rapporten har granskats och godkénts av

Magnus Casselgren
Granskningsansvarig
Kontrollnr 2371 6999 7011 0403

Resultat avser endast det insénda provet. Savida laboratoriet inte skriftligen godkant annat, far rapporten endast &terges i sin helhet.
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Rapport Nr 20289974

Uppdragsgivare

Alands Vatten & Miljdprovtagn.
c/o Stefan Pennanen

Stefan Pennanen

226 10 LEMLAND

ALAND

Avser

Grundvatten
Rubrik 1 : Seabased, "Amnasviken aker
Rubrik 2 : GVR 2
Information om provet och provtagningen
Provtagningsdatum 1 2020-07-28 Ankomstdatum 1 2020-07-28
Provtagningstidpunkt : 14:10 Ankomsttidpunkt : 2130
Temperatur vid provtagning Do Temperatur vid ankomst :7°C
Provets mérkning : GVR 2 Laboratorieaktivitet startad 1 2020-07-29
Provtagare . Stefan Pennanen
Analysresultat
Metodbeteckning Analys/Undersokning av Resultat Matosakerhet Enhet
SS-EN 27888-1 Konduktivitet 25°C 128 +12.8 mS/m
SS-EN ISO 10304-1:2009 Klorid, ClI 130 +20 mg/I

Angiven mitosékerhet ar berdknad med téckningsfaktor k = 2. Méatosékerheten for ackrediterade mikrobiologiska analyser kan erhéllas fran laboratoriet efter begaran.

Linkdping 2020-08-06

Rapporten har granskats och godkénts av

Magnus Casselgren
Granskningsansvarig
Kontrollnr 2571 6692 7918 0502

Resultat avser endast det insénda provet. Savida laboratoriet inte skriftligen godkant annat, far rapporten endast &terges i sin helhet.




L e el
Alands Vatten- och Miljoprovtagning

Faltprotokoll, grundvattennivaer

Datum 26.10.2020
Tidpunkt

Vader 8/8

Vind m/s SW 5-11
Lufttemp. +11

Provtagningsplats

Seabased. Amnesviken &ker, Bjorsby

Provtagning

Provtagare Stefan Pennanen, Alands Vatten & Miljdprovtagning
Temperatur [Konduktivitet

Provpunkt Nivd* cm |°C uS/cm i falt  |Tidpunkt

GVR 1 274 10,0 1632 14:20

GVR 2 295 10,3 1316 14:30

GVR 3 199 10,2 2077 14:05

Dike vid GVR 1

och GVR 2 9,6 495 14:40

Anmarkning

* Nivaer mats fran vattenytan till rérets/brunnens 6vre kant.
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Alands Vatten- och Miljoprovtagning

Faltprotokoll, grundvattennivaer

Datum

06.10.2020

Tidpunkt

Vader

Vind m/s

Lufttemp.

Provtagningsplats

Seabased. Amnesviken aker, Bjorsby

Renspumpning av gvr

Provtagare Stefan Pennanen, Alands Vatten & Miljoprovtagning
Niva* cm
(fére Temperatur | Konduktivitet

Provpunkt pumpning) °c uS/cm i falt  |Tidpunkt

GVR 1 393

GVR 2 400
Inget vatten i

GVR 3 roret

Dike vid GVR 1

och GVR 2

Anmarkning

* Nivaer mats fran vattenytan till rorets/brunnens évre kant.
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Alands Vatten- och Miljoprovtagning

Faltprotokoll, grundvattennivaer

Datum

23.10.2020

Tidpunkt

Vader

Vind m/s

Lufttemp.

Provtagningsplats

Seabased. Amnesviken aker, Bjorsby

Renspumpning av gvr

Provtagare Stefan Pennanen, Alands Vatten & Miljoprovtagning
Niva* cm
(fére Temperatur | Konduktivitet

Provpunkt pumpning) °c uS/cm i falt  |Tidpunkt

GVR 1 301

GVR 2 338

GVR 3 297

Dike vid GVR 1

och GVR 2

Anmarkning

* Nivaer mats fran vattenytan till rérets/brunnens Gvre kant.
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Rapport Nr 20289977

Uppdragsgivare

Alands Vatten & Miljdprovtagn.
c/o Stefan Pennanen

Stefan Pennanen

226 10 LEMLAND

ALAND
Avser
Recipientvatten
Rubrik 1 : Seabased, "Amnéasviken aker
Rubrik 2 . Dike

Information om provet och provtagningen

Temp vid provtagning botten Do Ankomstdatum 1 2020-10-26
Provtagningsdatum : 2020-10-26 Ankomsttidpunkt : 2150
Provtagningstidpunkt : 14:40 Temperatur vid ankomst : 4°C
Temperatur vid provtagning : 9.6 °C Laboratorieaktivitet startad 1 2020-10-27
Provets markning : Dike vid GVR 1 0 GVR 2

Provtagare . Stefan Pennanen

Analysresultat

Metodbeteckning Analys/Undersoékning av Resultat Métoséakerhet Enhet
SS-EN ISO 10304-1:2009 Klorid, ClI 18 +2.7 mg/I
SS-EN 27888-1 Konduktivitet 25°C 50.9 +5.09 mS/m

Angiven mitosékerhet ar berdknad med téckningsfaktor k = 2. Méatosékerheten for ackrediterade mikrobiologiska analyser kan erhéllas fran laboratoriet efter begaran.

Kommentar

"Laboratorieaktivitet startad" anger datum d& beredning av provet startades. Mer detaljerad information kan fas via var

kundportal @mis.

Linkbping 2020-10-28

Rapporten har granskats och godkénts av

Patric Eklundh
Laboratoriechef
Kontrollnr 2271 6790 7117 0502

Resultat avser endast det inséanda provet sdsom det har mottagits. Savida laboratoriet inte skriftligen godkant annat, far rapporten endast aterges i sin helhet.
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Uppdragsgivare

Alands Vatten & Miljdprovtagn.
c/o Stefan Pennanen

Stefan Pennanen

226 10 LEMLAND
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ALAND

Avser

Grundvatten
Rubrik 1 : Seabased, "Amnasviken aker
Rubrik 2 : GVR1
Information om provet och provtagningen
Provtagningsdatum 1 2020-10-26 Ankomstdatum 1 2020-10-26
Provtagningstidpunkt : 14:20 Ankomsttidpunkt : 2150
Temperatur vid provtagning : 10.0 °C Temperatur vid ankomst :5°C
Provets mérkning : GVR1 Laboratorieaktivitet startad 1 2020-10-27
Provtagare . Stefan Pennanen
Analysresultat
Metodbeteckning Analys/Undersokning av Resultat Matosakerhet Enhet
SS-EN 27888-1 Konduktivitet 25°C 170 +17.0 mS/m
SS-EN ISO 10304-1:2009 Klorid, ClI 200 +30 mg/I

Angiven mitosékerhet ar berdknad med téckningsfaktor k = 2. Méatosékerheten for ackrediterade mikrobiologiska analyser kan erhéllas fran laboratoriet efter begaran.

Kommentar

"Laboratorieaktivitet startad" anger datum d& beredning av provet startades. Mer detaljerad information kan fas via var

kundportal @mis.

Omanalys av klorid, Cl, ar utford i samband med intern slutgranskning.

Resultatet ar verifierat.

Linkdping 2020-11-03

Rapporten har granskats och godkénts av

Sofi Jonsson
Analysansvarig
Kontrollnr 6373 9561 6866 0102

Resultat avser endast det inséanda provet sdsom det har mottagits. Savida laboratoriet inte skriftligen godkant annat, far rapporten endast aterges i sin helhet.
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Alands Vatten & Miljdprovtagn.
c/o Stefan Pennanen

Stefan Pennanen
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ALAND

Avser

Grundvatten
Rubrik 1 : Seabased, "Amnasviken aker
Rubrik 2 : GVR 2
Information om provet och provtagningen
Provtagningsdatum 1 2020-10-26 Ankomstdatum 1 2020-10-26
Provtagningstidpunkt : 14:30 Ankomsttidpunkt : 2150
Temperatur vid provtagning : 10.3 °C Temperatur vid ankomst :5°C
Provets mérkning : GVR 2 Laboratorieaktivitet startad 1 2020-10-27
Provtagare . Stefan Pennanen
Analysresultat
Metodbeteckning Analys/Undersokning av Resultat Matosakerhet Enhet
SS-EN 27888-1 Konduktivitet 25°C 137 +13.7 mS/m
SS-EN ISO 10304-1:2009 Klorid, ClI 150 +23 mg/I

Angiven mitosékerhet ar berdknad med téckningsfaktor k = 2. Méatosékerheten for ackrediterade mikrobiologiska analyser kan erhéllas fran laboratoriet efter begaran.

Kommentar

"Laboratorieaktivitet startad" anger datum d& beredning av provet startades. Mer detaljerad information kan fas via var

kundportal @mis.

Linkdping 2020-10-28

Rapporten har granskats och godkénts av

Ingrid Sodersten
Granskningsansvarig
Kontrollnr 6271 9961 6169 0806

Resultat avser endast det inséanda provet sdsom det har mottagits. Savida laboratoriet inte skriftligen godkant annat, far rapporten endast aterges i sin helhet.
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Alands Vatten & Miljdprovtagn.
c/o Stefan Pennanen

Stefan Pennanen
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Avser

Grundvatten
Rubrik 1 : Seabased, "Amnasviken aker
Rubrik 2 : GVR 3
Information om provet och provtagningen
Provtagningsdatum 1 2020-10-26 Ankomstdatum 1 2020-10-26
Provtagningstidpunkt : 14:05 Ankomsttidpunkt : 2150
Temperatur vid provtagning : 10.2 °C Temperatur vid ankomst :5°C
Provets mérkning : GVR 3 Laboratorieaktivitet startad 1 2020-10-27
Provtagare . Stefan Pennanen
Analysresultat
Metodbeteckning Analys/Undersokning av Resultat Matosakerhet Enhet
SS-EN 27888-1 Konduktivitet 25°C 211 +21.1 mS/m
SS-EN ISO 10304-1:2009 Klorid, ClI 66 +9.9 mg/I

Angiven mitosékerhet ar berdknad med téckningsfaktor k = 2. Méatosékerheten for ackrediterade mikrobiologiska analyser kan erhéllas fran laboratoriet efter begaran.

Kommentar

"Laboratorieaktivitet startad" anger datum d& beredning av provet startades. Mer detaljerad information kan fas via var

kundportal @mis.

Linkdping 2020-10-28

Rapporten har granskats och godkénts av

Ingrid Sodersten
Granskningsansvarig
Kontrollnr 2471 6598 7610 0209

Resultat avser endast det inséanda provet sdsom det har mottagits. Savida laboratoriet inte skriftligen godkant annat, far rapporten endast aterges i sin helhet.




