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Currently there are five deposits used for curative mud excavation in Estonia - Lake Ermistu, Haapsalu
Tagalaht Bay, Mullutu Suurlaht Bay, Varska Bay and Kaina Bay. In the time period from 2013 to

2014 a total of 145 samples were taken from the surface sediment layers of these five
deposits in the study conducted by the Centre of Excellence in Health Promotion

and Rehabilitation (TERE KK). The lithological composition of the samples,

the content of heavy metals (Cd, Cr, Cu, Pb, NI, Zn, Sr) and other

elements were analyzed in the laboratory to determine the quality

Hae largest curative lake mud resource Is in Varska Bay
(1,066,400t), the smallestin Lake Ermistu (63,900t).

Haapsalu Bay

©

THae largest marine deposit is in Mullutu Suurlaht Bay
(918,800 t), followed by Kaina (273,800 t) and

of the curative mud, their spatial and temporal variability, and N 273.8 Haapsalu (161,2001).
compliance with environmental requirements. 22 .4 In Estonia. over 600,000 t of curative mud has
The results confirm that the concentrations of potentially toxic Kaina Bay excavation permit.
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heavy metals do not exceed the limit values (from which solil Is
considered polluted) established in Estonian regulations, but in
some cases they are slightly over the soll's good status target
number. Based on the low content of heavy metals, the
sediments of Kaina Bay are ecologically the cleanest. The spatial
variability is highest in Mullutu Suurlaht Bay. Lithological
composition is most uniform in the lake deposits. Mud Is very
organic-rich in Lake Ermistu and minerogenic in Kaina Bay. In sea

A the period from 2006 to 2015, the
amount of extracted curative mud In
Estoniawas slightly over 6,000 tons.
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Lake Ermistu

918.8

Mullutu Suurlaht Bay

bays the organic matter content of the mud has increased In 1066.4
comparison with the 1990s (most of all in Haapsalu Bay), while in the
lakes the amount of organic matter has remained the same or Varska Bay

slightly decreased. Surface area (ha) and volume (in 1000 tons) of economic proved reserves of curative mud.

rmistu (Lake Ermistu) is located in Southwest Estonia in Parnu aapsalu Tagalaht Bay is the northeastern part of Haapsalu Bay ullutu Suurlaht Bay is located in Saaremaa, west of the town

County. The river Tostamaa flows out of the lake, water exchange located in Vdinameri Sea. Haapsalu Bay Is connected with of Kuressaare. It was separated from the sea 1000-1500

takes place twice a year. In the northern part of the lake there is Saunja and Tahu bays, there are also several streams flowing years ago, Is currently located about 2 km from the sea and

Kivisaar Island, in the southwest there are several small peat islets. The lake
areais450 ha, the average depthis 1.3 m, and the maximumdepthis2.9m.
It is considered a macrophyte lake. Lake Ermistu mud is organic-rich - on
average 44.4% of the dry matter, while the mineral content is 55.6% and
the carbonate content is 1.5%. The spatial distribution of heavy metals is
not statistically related to sediment organic or mineral matter content, but
correlates only with carbonates. In Lake Ermistu lead (Pb) has highest
values among heavy metals, also zinc (Zn) values are very high - above the
soil's target number. Copper (Cu) content is very limited. During the last 20
years, the average organic content of the mud has decreased by more than
15% (61.9% ->44.4%).

arska Bay iIs located in the south-eastern part of Estonia, in the

mouth of the Varska stream that flows into the Lake Pihkva

(the bay is 1.3 km wide in the mouth). The area of the bay Is
157 ha, the average depthis 1.4-1.7 meters and the maximum depthis 3
m. Near the mouth of the bay is Kolpin Island which belongs to Russia.
For a lake ecosystem, the mud in Varska Bay Is very minerogenic - on
average of 59.6%. The content of the organic matter is 38.7% and the
carbonate content is 1.7%. In Varska Bay, there is no statistically
significant correlation between lithology and heavy metals. The lead
(Pb) content exceeds the target values set for soil at several sampling
points, but remains below limit values. Compared to other deposits,
zinc (Zn) and nickel (Ni) have the highest values. Since the 1990s, the
average organic matter content has decreased slightly, but the
maximum value hasincreased (41.6%->45.7%).

Mud lithological composition

SSo0k ’ CENTREOF EXCELLENCE
: @_’l) 5 INHEALTHPROMOTION
mamerewne % 05 <@¥P ANDREHABILITATION

Into the bay. The area is over 800 ha, the average depth 0.5-1 m, maximum
depth 2 m. Due to the neotectonic uplift (2-3 mm/yr), the bay is gradually
getting shallower. Because of high internal load of nutrients, the ecological
state of the bay is deteriorating. The curative mud of Tagalaht Bay is very
mineral - on average 87.8%, organic matter content is on average 10.9%
and carbonate content 1.3%. All heavy metals other than strontium (Sr) are
statistically significantly connected with sediment lithological content.
Heavy metal contentis within the limit values of regulations. During the last
20 years the highest increase in organic matter has occurred in Tagalaht
Bay, where the previously measured maximum value (9.2%) was lower

thanthe currentaverage value (10.9%).
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has a connection with it through the Nasva River. Sea water reaches the bay
only during the floods. Area is 590 ha, the average depth is 1 m, and the
maximum depth is 2.1 m. Carbonate content is highest compared with
other deposits - 14.6%. The mineral matter content is 51.6% and the
organic matter content is 33.9%. The spatial distribution of heavy metals
does not have a statistical relationship with organic matter, but with
mineral matter and carbonates. The heavy metal content is below the limit
values, in few spots exceeding the target numbers for lead (Pb) and nickel
(NI). Strontium (Sr) content is the highest in comparison to other deposits.
Over time, the average organic content has increased (27.6% -> 33.9%), the

minimum and maximum values have remained the same.

aina Bay Is a low bay in the south-east of Hiilumaa Island,
which Is separated from Vainameri by Kassari Island. The
connection with the sea passes through the bridgeways of
the dam, the seawater exchange is minimal (water salinity is 2-3 %o).
The area of Kaina Bay is 900 hectares, the average depth is 0.3-0.5 m
and the maximum depth is up to 1 meter. There are numerous small
Islets and reed-beds. Kaina Bay has the most mineral mud among
curative mud deposits - an average of 92.4% of the sediment is
mineral, the organic content is 6.7% and the carbonate content is
0.9%. The lithological composition of mud is statistically connected to

Individual heavy metals (lead (Pb), zinc (Zn)). Concentrations of heavy
metals are the lowest and below the limit values. Compared to the
1990s, Kaina Bay mud has become slightly more organic (4.8% ->
6.7%).

Lead (Pb) content in mud
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Curative mud In Estonia 2013-2014: Lake Ermistu

Jaanus Terasmaa, Galina Kapanen, Agata Marzecova, Sander Rautam

rmistu (Lake Ermistu) is located in Southwest Estonia in Parnu County. The river Tostamaa flows out of
the lake, water exchange takes place twice a year. In the northern part of the lake there is Kivisaar
Island, in the southwest there are several small peat islets. The lake area is 450 ha, the average
depthis 1.3 m, and the maximum depthis 2.9 m. Itis considered a macrophyte lake. Lake Ermistu mud

IS organic-rich - on average 44.4% of the dry matter, while the mineral content is 55.6% and the
carbonate content is 1.5%. The spatial distribution of heavy metals is not statistically related to

sediment organic or mineral matter content, but
correlates only with carbonates. In Lake
Ermistu lead (Pb) has highest values
among heavy metals, also zinc
(Zn) values are very high - above
the soll's target number. Copper
(Cu) content Is very limited.
During the last 20 years, the
average organic content of the
mud has decreased by more than
15% (61.9% ->44.4%).

Lake Ermistu

Ern1|5t}1‘

\
Q_ "

A/ Mining claim Economic reserves underwater
A/ Mine service plot Potentially economic reserves underwater
/' Lake mud -« Reconnaissance resources
M/ Sea mud

Surface area(ha) and volume (in 1000 tons) of
economic proved reserves of curative mud.
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Curative mud In Estonia 2013-2014: Haapsalu Tagalaht Bay

Jaanus Terasmaa, Galina Kapanen, Agata Marzecova, Sander Rautam

aapsalu Tagalaht Bay is the northeastern part of Haapsalu Bay located in Vainameri Sea. Haapsalu Bay Is
connected with Saunja and Tahu bays, there are also several streams flowing into the bay. The area Is
over 800 ha, the average depth 0.5-1 m, maximum depth 2 m. Due to the neotectonic uplift (2-3
mm/yr), the bay is gradually getting shallower. Because of high internal load of nutrients, the ecological

state of the bay Is deteriorating. The curative mud of Tagalaht Bay is very mineral - on average 87.8%,

organic matter content is on average 10.9% and carbonate content 1.3%. All heavy metals other

than strontium (Sr) are statistically significantly
connected with sediment lithological
content. Heavy metal content is
within the limit values of
regulations. During the last 20
years the highest increase In
organic matter has occurred In
Tagalaht Bay, where the previously
measured maximum value (9.2%)
was lower than the current average
value (10.9%).
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Surface area(ha) and volume (in 1000 tons) of
economic proved reserves of curative mud.
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Curative mud In Estonia 2013-2014: Mullutu Suurlant Bay

Jaanus Terasmaa, Galina Kapanen, Agata Marzecova, Sander Rautam

ullutu Suurlaht Bay is located in Saaremaa, west of the town of Kuressaare. It was separated from
the sea 1000-1500 years ago, is currently located about 2 km from the sea and has a connection
with it through the Nasva River. Sea water reaches the bay only during the floods. Area is 590
ha, the average depth is 1 m, and the maximum depth is 2.1 m. Carbonate content is highest compared
with other deposits - 14.6%. The mineral matter content is 51.6% and the organic matter content Is
33.9%. The spatial distribution of heavy metals does not have a statistical relationship with organic
matter, but with mineral matter and carbonates. The
heavy metal content is below the limit
values, In few spots exceeding the
target numbers for lead (Pb) and
nickel (N1). Strontium (Sr) content
IS the highest in comparison to
other deposits. Over time, the
average organic content has
iIncreased (27.6% -> 33.9%), the
minimum and maximum values
have remained the same.
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Curative mud In Estonia 2013-2014: Varska Bay

Jaanus Terasmaa, Galina Kapanen, Agata Marzecova, Sander Rautam

arska Bay Is located in the south-eastern part of Estonia, in the mouth of the Varska stream that flows
Into the Lake Pihkva (the bay is 1.3 km wide in the mouth). The area of the bay is 157 ha, the
average depth is 1.4-1.7 meters and the maximum depth is 3 m. Near the mouth of the bay Is

Kolpin Island which belongs to Russia. For a lake ecosystem, the mud in Varska Bay Is very minerogenic

- on average of 59.6%. The content of the organic matter is 38.7% and the carbonate content is

1.7%. In Varska Bay, there Is no statistically significant correlation between lithology and heavy g
metals. The lead (Pb) content exceeds the target '

values set for soil at several sampling

points, but remains below limit {:S
values. Compared to other
deposits, zinc (Zn) and nickel (Ni)
have the highest values. Since
the 1990s, the average organic
matter content has decreased | |
slightly, but the maximum value
hasincreased (41.6%->45.7%). % 571 4
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Surface area(ha) and volume (in 1000 tons) of
economic proved reserves of curative mud.
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Curative mud In Estonia 2013-2014: Kaina

Jaanus Terasmaa, Galina Kapanen, Agata Marzecova, Sander Rautam

Bay

aina Bay isalow bay in the south-east of Hilumaa Island, which is separated from Vainameri by Kassari
Island. The connection with the sea passes through the bridgeways of the dam, the seawater
exchange is minimal (water salinity is 2-3 %o). The area of Kaina Bay is 900 hectares, the average
depth is 0.3-0.5 m and the maximum depth is up to 1 meter. There are numerous small islets and
reed-beds. Kaina Bay has the most mineral mud among curative mud deposits - an average of

200/PP

92.4% of the sediment is mineral, the organic content is 6.7% and the carbonate content Is Qu
0.9%. The lithological composition of mud Is

statistically connected to iIndividual

heavy metals (lead (Pb), zinc (Zn)). Kaina Bay

Concentrations of heavy metals (}

are the lowest and below the
limit values. Compared to the
1990s, Kaina Bay mud has
become slightly more organic
(4.8%->6.7%).
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