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1 INTRODUCTION 

The project titled "Groundwater Study and Emergency Implementation Plan, 
ArukUla Municipality Water Supply" is part of the Danish Environmental Protection 
Agency's (DEPA) grant-aided environmental programmes, which include assistance 
to small urban Municipalities in Estonia. 

A programme of environmental co-operation between the Estonian Ministry of En
vironment (EME) and DEPA was agreed upon in July 1996, involving increased 
support to cover several small towns including Tapa and Arukiila. 

This report comprises the results of a groundwater study and an emergency imple
mentation plan for Arukiila Municipality Water Supply. 

1.1 Background 

Arukiila Town is located 25 km to the east ofTallinn in Estonia and has a population of 
around 1,600 people. For location see Figure 1.1. 

An oil spill that took place in October 1993 caused contamination of around 50 shallow 
(15-20 m of depth) water supply wells in the town. The contamination was not detected 
until the residents observed a strong odor and a yellowish-brown color in the water. As a 
result of the contamination 210 families are supplied with water delivered by road
tankers. 

Investigations carried out in 1994 and 1995 /1/ show that the oil contamination has 
spread in the upper aquifer and has affected an area of about 22 ha. The oil spill was 
estimated to 6-8 tonS of Russian heating oil. The oil contained toxic components 
including trimethylbenzene, toluen, xylene and styrene. In the report /1/ it is concluded, 
that intense exploitation of the deep aquifer from the wells of the municipality water 
supply could cause a risk for affecting the water quality in these wells. If the oil plume 
reaches the deep water supply wells it will cause a serious problem for the town. A 40 
years old well (PK-6) located on the nearby military base has been proposed as an 
emergency source for water supply. The well has not been in use for the last 5 years and 
needs to be examined. 

On the basis of this, DEPA has supported an Emergency Groundwater Study to 
estimate the risk of the oil contamination and to examine the proposed water supply 
well at the military base. DEPA has asked Hedeselskabet, Environmental and 
Energy Division (HEED) to manage this project. The present report which 
comprises the results of this project is prepared by HEED with assistance from the 
Estonian company MA VES NS. All analyses have been worked out by the Estonian 
Environmental Research Center (EERC) with the exception of analyses for 
chlorinated solvents, which have been analyzed by Hedeselskabet's Laboratory 
(HL). 
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The water table in the upmost phreatic limestone aquifer is reported to be located 
0.5 to 8.9 m below ground level (b.g.) with a fluctuation of 0.8-2.0 m Ill. The 
groundwater flow in this aquifer is directed towards northeast and southwest due to 
the groundwater divide located in the central part of the town. 

The middle groundwater complex (IT) belongs to the sandstone sequences of Ordovician 
and Cambrian age. The hydraulic conductivity in the sandstone is around 10-50 times 
lower than in the upper complex (1). The pressure head in the artesian aquifer is 
reported to be as high as 5-12 m b.g. /2/. 

The lower groundwater complex (Ill) belongs to the Cambrian-V endian sandstone. This 
water complex is separated from the Ordovician-Cambrian complex (IT) by an aquitard 
namely the up to 58 m thick Cambrian "blue clay". The pressure head in the artesian 
aquifer is reported to be 41 m b.g. 12/. The present study concludes that the pressure head 
is aprox. 58 m b.g. at well PK-6. 

The water in the Cambrian-Vendian complex (Ill) underlying the "blue clay" is 
estimated to be around 10,000 years of age 13/. This age indicates that the leakage 
through the "blue clay" is very limited, and that this sandstone aquifer is well
protected. 
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3 WATER SUPPLY 

3.1 Existing Water Supply Facilities 

Arukiila Town's water supply system is operated by a non governmental 
organisation called "Arukiila Veefond". There are two deep-wells, PK-3 and PK-5, 
currently connected to the town's central water supply system. One private well 
(PK-4 ) and one old pumping station left from the Russian period (PK-l) supply 
water to local areas of the town. Due to the contamination of the shallow private 
wells, 210 families are now supplied with water from road-tankers. 

All existing deep water supply wells produce water from the Cambrian-Ordovician 
aquifer complex (C-O (II». However, the well PK-6, which is proposed as an 
emergency water source, produce water from the Cambrian-Vendian complex (C-V 
(III). The productions from the wells in 1995 and 1996 are shown in Table 3.1. 

I F OImer military well 
2 data from the Municipality 

From Table 3.1 it appears that the quantity of water pumped from the deep wells in 
1996 is approximately 107,300 m3/year, corresponding to approximately 290 
m3/day. There is no information on the actual average daily production rate of the 
the town pipeline network. Well PK-l has been out of operation in 1997 and well 
PK-5 is currently not used. 

According to the Municipality, an expected production of 12 m3/h from well PK-6, 
will be adequate for the future demand for water on a short-term and emergency 
basis. The future water demand is estimated to be approx. 25 m3/h corresponding to 
200.000 m3

/ year. The Municipality has the permission to use the water from well 
PK-6. The only questions concern the change of ownership and the payment of the 
water. 
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4 TECHNICAL ANALYSES 

4.1 Aquifer Testing 

A test pumping was performed in well PK-6 in Arukiila during the period 8 to 10 
March, 1997. The test only involved PK-6, as no surrounding wells were usable for 
observation purposes. Thus, a test in well PK-6 is not usable for description oflong
range prognoses. From this pump test it is only possible to estimate the 
transmissivity value of the screened part of the aquifer immediately around the pump 
well. The purpose of this test pumping was to verify a minimum yield from well PK-
6 of 12 m3Jh. 

In the following the results of the test pumping are described. 

Description of Well PK 6 
Well PK-6 is approximately 191 meters deep. The well is screened from approx. 
161 to 191 m b.g. in the Cambrian-Vendian (C-V) aquifer complex (III), see 
enclosure 1. In 1955 the water table was reported to be approx. 51 m b.g. In 
connection with the preporatory works for this study the water table was measured 
to be approx. 10 m b.g. This indicates a leak along the casing. Based on this, a TV
inspection, gamma logging and caliper logging were performed. The caliper curve 
showed, that the casing was corroded from approximately 35 to 82 meters below 
ground level, see enclosure 1, logging curves. Therefore, it was decided to install a 
new casing to a depth of 90 m b.g. In addition, it was decided to leave the original 
pump in the bottom of the well, and to clean up until approximately 185 m b.g. 
Consequently, the total length of screen is now 24 meters. Having repaired the 
casing, the water table stabilized at approx. 58 m b.g. 

To determine the characteristics of the well, a stepwise test pumping and a full-yield 
test pumping over a 24 hours period with following recovery test was performed. 

Stepwise Test Pumping 
A stepwise test pumping was performed to determine the characteristics of the well. 
However, these data proved to be unreliable and were not usable for a detailed 
assessment. 

Test Pumping 
The test pumping was performed with 24 hours pumping followed by 16 hours 
recovery. The pumping yield was kept constant at 12 m3Jh throughout the pumping 
period. 

The result of this test pumping sequence is shown in enclosure 2. It appears, that the 
barometric pressure is almost constant during the test pumping period. Potential 
influences can therefore be disregarded 
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The draw-down and recovery curves are shown in enclosure 2. 

The Draw-Down Curve 
The first part of the draw-down curve from pump start to approx. two minutes is 
due to well storing. From two minutes to approx. 400 minutes of pumping a gradual 
decrease of the draw-downwas observed. After approx. 400 minutes of pumping the 
water table in the well was slightly increasing. This development continued until 
pump stop. The last development could be a result of various hydrogeologic 
conditions, such as: 

a) Leakage from an upper or underlying aquifer with a higher pressure level. 

b) Positive hydrological boundary causing an increase of the inflow of water to the 
aquifer. 

c) A development in which the inflow to the well is improved during pumping. This 
effect will not be observed in the recovery data. 

Whether it is due to one of the above conditions can only be determined with 
simultaneus observations from monitoring wells situated in the same aquifer. 

Recovery Curve 
It appears from the recovery data that the recovery is influenced by the back-flow of 
groundwater from the pipe from 0 to 1.5 minutes. Hereafter the curve follows a 
traditional recovery. 

Determination of Transmissivity 

The test pumping data are interpreted on the basis of a semilogarithmic plot, in 
which the draw-down and recovery curves are plotted on a lineary scale whereas 
time is plotted on a logarithmic scale. 

Based on this plot, the transmissivity can be determined according to the following 
equation that is valid for artesian aquifers: 

T= 2.3Q 
41l"Lls 

in which Q is the discharge (m3/min.), and ~s is the change in draw-down occuring 
over 1 log cycle. 

Based on this, it is assumed that the transmissivity value should be determined for 
the interval between 2 and 400 minuts of pumping as regards the draw-down data. 

Using this interval the transmissivity value can be determined to of 0.12 m2/min (= 
2* 10"3 m%). 

As regards the recovery data, a corresponding value can be found. 
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Thus, the test pumping in well PK-6 has verified, that the well is able to reach the 
expected minimum yield of 12 m3Jh with a draw-down of approximately 9 meters. 
However, it should be noticed that the transmissivity has been determined from a 
short-time test pumping (24 hours of pumping followed by 16 hours of recovery). 
Long-range prognoses will have to include monitoring wells, and pumping periods of 
2-3 months. 

In connection with the test pumping some unclarified questions have turned up. One 
unclarified question is the slightly increase of the water table during the last 16 
hours of the pumping period. A possible explanation could be a leak from the new 
installed casing. 

4.2 Chemical Analyses 

Water samples from selected wells of Arukiila water supply were anaIyzed for 
content of oil components and chlorinated solvents by means of gaschromatographic 
analyses. The results of analyses are shown in Table 4.2. Detailed information on 
the sampling conditions are shown in Enclosure 3. 

<10 
<0.1 <10 

1 Benzene, Toluene, Ethyl-benzene and Xylene 

1 Chloroform 

It appears from Table 4.2 that samples from Arukiila water supply and well PK-6 
do not contain oil components and jet fuel. Three samples were analyzed for 
chlorinated solvents, and all three samples contain chloroform in very low 
concentrations. The content of chlorinated solvents in the water samples is caused by 
contamination from chlorinated drinking water used in the laboratory in Tallinn. 

4.3 Groundwater Chemistry 

To assess the waterquality, watersamples were collected from the Arukiila water 
supply wells PK-3 and PK-5 and the proposed new water supply well PK-6. PK-3 
and PK-5 are located in the Cambrian-Ordovician aquifer (C-O (II» and PK-6 in the 
lower Cambrian-Vendian aquifer (C-V (Ill». PK-6 was sampled twice during a test 
pumping. The ion composition of the samples is shown in Figure 4.3 and 4.4. 
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5 ENVIRONMENTAL ASSESSMENT 

The oil contamination was first detected in shallow private wells in Arukiila in November 
1993. The oil plume has spread very rapidly in the fractured limestone, and by the end of 
that year an area of around 22 ha was affected and about 50 shallow wells were 
contaminated. The oil product found in the wells showed a different composition than 
regular fuel oil. The oil contained toxic components including benzene, toluen, xylene, 
naphthalene and styrene. The most toxic component, benzene, was found in 
concentrations up to 267 mg/l. 

The presumed source of the groundwater contamination in Arukiila was heating oil tanks 
belonging to T APP Ltd., a wood processing facility. However, the source of the 
contamination has not been fully confirmed. 

The oil plume has spread primarily to the southwest along a tectonic faultzone that 
facilitates movement towards the groundwater discharge area, in this case the Leiva 
River. It is presumed that this faultzone may also carry dissolved oil products to the 
northeast, in the direction of the J6eJ.ahtme River. However, there is little information on 
the distribution of the oil plume in that direction. The estimated distribution of the oil 
plume, based on data from 1995, is shown in Figure 2.1. In 1996 oil contamination was 
found in a monitoring well close to the well PK-1/6/. 

The thickness of free phase oil has been measured in several monitoring wells established 
during the investigation in 1994. In January 1994 the thickness of free phase oil was 
found to be from 30 to 252 cm in the central part of the oil plume/lI.The free phase oil 
has been remediated by pumping groundwater from shallow water supply wells and 
monitoring wells in the source area. Over a period offive weeks in 1994, a total of 97 m3 

of contaminated water containing from 1,000 to 2,900 I of oil have been remediated /4/. 
The total oil spill was estimated to 6-8 tons. 

According to the monitoring programme carried out from 1994 to 1995 by AS Asker, the 
oil plume did not expand during this period /11. The monitoring programme included 63 
Ordovician wells and 13 Cambrian-Ordovician artesian wells. It was concluded, that it 
was not possible to predict the contamination risk of the Cambrian-Ordovician water 
supply wells/lI. In 1996 the oil plume had expanded further to the southest towards well 
PK-1 /6/. So far, contaminants have not been detected in the Cambrian-Ordovician wells. 
However, most of the water samples were analyzed for total oil products and only to a 
lesser extent for single components. Therefore, it cannot be excluded that oil components 
are already present in more wells in very low concentrations, although in the present 
study the samples analyzed did not contain oil components. 
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6 RISKASSESSMENT 

The environmental assessment concludes that the oil plume has spread in the upmost 
Ordovician aquifer and has contaminated 50 private wells in an area of 22 ha. The 
contamination has not yet been detected in the deeper aquifers. 

In the Ordovician limestone two aquitards, acting as relatively impermeable layers, 
are present at depths of 13-14 m and 23-29 m b.g. The protection from these aquitards 
against downward leakage of contaminated groundwater is limited in the presence of 
tectonic fracture zones. In these fracture zones the water exchange between the aquifers 
could be substantial. In Arukiila at least one fracture zone is assumed running through 
the town, affecting the spread of the oil plume. If the catchment areas of the C-O (ll) 
water supply wells coincide with the fracture zone there is a risk for affecting the water 
quality in these wells. It is not possible to verify the risk on the basis of the available data. 
However, with the present knowledge of the spread of the contamination PK-l and PK-5 
is the most endangered wells. 

There is also a possibility of leakage around the wells, especially if the casings have 
been corroded. An increased abstraction from the existing C-O (11) water supply 
wells will, other things being equal, increase the risk of contamination. 

The C-V (Ill) complex is assessed to be well-protected due to the overlying 20-60 
meters of Cambrian clay ("blue clay"). Investigations of the age of the groundwater 
in this complex show an age of approx. 10,000 years /3/. This age of the 
groundwater supports the assumption of the Cambrian-Vendian groundwater being 
well-protected against contamination, and that leakage from overlying aquifers is 
disregardable. However, there is a risk for contamination around the Cambrian
Vendian wells with corroded casing. This is the fact in well PK-6. 
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7 RECOMMENDATIONS 

Based on the conclusions from the groundwater study the following recommendati
ons are given regarding establishment of an emergency water supply for Arukiila: 

• An emergency water supply from well PK-6 is recommended including a fully 
equipped pump station and a transmission line connected to the existing supply 
network. Prior to this, a detailed design plan have to be worked out, including e
conomy, time schedule and tender material. 

• An additional test of well PK-6 should be carried out in order to verify the tight
ness of the renovated casing before extending the well. 

• The current monitoring programme should be altered and include sampling and 
analysis at regular intervals (at least once a year) from all C-O (II) water supply 
wells. The monitoring programme requires a capability of analyzing oil compo
nents at a sufficiently low detection limit, maximum 0,1 IlW'l for each component. 

• An examination of the remaining C-O (II) water supply wells should be carried 
out in order to assess the state of the well installations. Especially the physical 
condition of lining and screens will have to be examined. 

• Remediation measures should be implemented to control the spread of the oil 
plume and to systematically reduce the free oil phase in the hot spot area. 
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8 EMERGENCY IMPLEMENTATION PLAN 

8.1 General Remarks 

In order to secure a safe source of drinkingwater for Arukiila it is proposed to move 
a part of the water withdrawal from the wells in the town area to a new well field 
outside Arukiila. 

On a short-term basis it is proposed to rehabilitate the old deepwell PK-6 at the 
former military base south-west of Arukiila and build a new waterworks on the site. 
A new transmission main is necessary to connect the well field with the existing pipe 
network in Aruktila. 

8.2 Water Demand 

The present water consumption in Arukiila is approx. 107,000 m3/year. This 
corresponds to a mean hourly water demand of 12.2 m3/h. The future water demand 
in Arukiila is estimated to be approx. 25 m3/h corresponding to approx. 200,000 
m3/year. 

The existing well PK-3 and pumping station located in the residential zone in the 
central part of Aruktila is well maintained. The capacity is 10 m3/h 151. 

Preliminary investigations of the well PK-6 at the former military territory has 
shown that the well has a safe yield of approx. 12 m3/h. 

By connecting PK-6 to the existing water supply system, the water demand is met 
not only in the present situation, but also in the near future. 

8.3 New Waterworks at the former Military Base 

A new waterworks including reservoir, water treatment facility, and pumps as well 
as a transmission main must be constructed before well PK-6 can be connected to 
the existing water supply system. 

It is proposed that the waterworks is designed for a capacity of 12 m3/h. 

Well PK-6 must be equipped with a submersible pump with a capacity of approx. 
12 m3/h, e.g. Grundfos SPI6. 

The waterworks must have a reservoir capacity of 150 m3 providing for fluctuations 
in the daily demand and as a reserve for fire fighting purposes. The filter capacity 
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must be 12 m31h, and the pumps pumping to the transmission main must have a 
capacity of approx. 16 m3 Ih. 

The submersible pump feeding the reservoir is to be operated in accordance with the 
water level in the reservoir. Two step-regulated centrifugal pumps each with a 
capacity of 8 m3 Ih pump water from the reservoir through a filter to the transmission 
mam. 

Water pressure is controlled by two membrane hydrophores (volumen 300 liters) 
and the step-regulated centrifugal pumps. The water pressure in the transmission 
main is measured by a pressure transmitter, allowing the pumps to work stepwise 
depending on the actual water demand. 

In order to connect the waterworks at PK -6 to the existing pIpe network a 
transmission main at a size of90 mm is necessary. 

8.4 Estimated Construction Costs 

Estimated construction costs for rehabilitation of the well PK-6 and establishment of 
a new waterworks including transmission main to the nearest public road is: 

Rehabilitation of well PK-6: EKK 
Detail design work: EKK 
Building and construction of waterworks: EEK 
Construction of transmission main (250m) EEK 
Unforeseen expenses: EEK 

75,000 
175,000 

1,200,000 
350,000 
250,000 

Total cost EKK 2,050,000 
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Chemical analyses from Arukiila watersupply wells 
A: Jet fuel. BTEX and Naohthal - -. - - ----

Water level Ethyl- fuel PAH(Napht-
Drill well Depth, absolute Pumping Benzene Toluene 

benzene 
Xylene 

halene) Date of sampling 
Date Notes 

m elevation, time, h and analysing 
m /Lg/l 

'14.'>8' 
09.03.97. Russian pump: 

PK-3 86 -31 12.12.90. - <0.1 <0.1 <0.1 <0.1 <10 <0.1 
10.03.97. EUB6 -10 -80 

}S '-tK 
09.03.97. Russian pump: 

PK-5 30 -30 05.03.91. - <0.1 <0.1 <0.1 <0.1 <10 <0.1 
10.03.97. EUB6 -6.3 -85 

f-O,--( 
09.03.97. Russian pump: 

PK-6 181 - 16.64 14.03.97 24 <0.1 <0.1 <0.1 <0.1 <10 <0.1 
10.03.97. EUB6 -10 -110 I 

I 

Concentra- Reference Value 0.2 0.5 0.5 0.5 20* 0.2 Regulation of *) Oil products total! 
tion Limits EV Covernment I 

in Water, no. 179. 
/Lg/l Remediation Investigation Value 5 50 60 60 600* 10 11.04.1995. *) Oil products total 

----- - ------------------ --



Chemical analyses from Arukiila watersupply wells 
D: Standard fl 

-------~ - - - - - 0- - - d r 
-~ - -----J 

Non- Bacteriolocical test 
Carbo-

Drill CO2 fi<;O) 
Total carbo-

COD Coli- Thermo-Date of Total Na+ K+ NH4+ Ca2+ Mg2+ Fe2+ Fe3+ cr ISO/" NO)' N02' F P Mn hard-
nate 

pH Aerobic well, free hard-
nate 

ampling and solids form tolerant 
Drill ness hard- viable at 

analysing g/l ness 
37°C 

bac- coliform 
hole ness 

teria bacteria 

mg!1 mg-ekv!1 mgO/l nestsll 00 cm) 

PK-3 09.03.97. 0.314 62 7.0 0.25 32.0 16.0 0.68 0.063 58.0 14.0 0.13 <0.001 0 244 0.80 <0.002 0.03 2.9 4.0 - 8.0 < 1.0 n.a. 0 0 

'1 b::% 10.03.97. 

PK-5 09.03.97. 0.300 59 7.5 0.25 32.0 18.0 1.6 0.23 52.0 13.0 <0.02 0.003 0 244 0.77 <0.002 0.03 3.1 4.0 - 8.15 < 1.0 n.a. 0 0 
1t{f 10.03.97. 

'. 
25.0 PK-6 08.03.97. 0.390 9.5 3.5 <0.01 111.0 ~ 7.3 n.a. n.a. 38.0 2.92 0.102 0.1 330 0.09 0.012 0.07 6.2 5.4 0.8 7.5 3.0 n.a. n.a. n.a. 

1-0lt 10.03.97. -
PK-6 09.03.97. 0.486 64 8.0 0.36 62.0 17.0 0.79 0.12 183 2.5 0.13 0.007 0 159 0.35 0.018 0.07 4.5 2.6 1.9 7.95 2.2 n.a. 0 0 

10.03.97. 

Drinking Excellent 1 - - 0 - - 0.1 100 100 1.0 0 - - - 0.05 5 - - 6.5-8.5 1.0 
water 

quality Good 1 - - 0.5 - - 0.3 250 250 10.0 0.01 - - - 0.1 7 - - 6.0-9.0 2.0 - 0 0 
classes 

Satisfying 1.5 - - 1.0 - - 1.0 350 500 45.0 0.1 - - - 0.2 10 - - 6.0-9.0 4.0 
._- -----_.- ------ -- ---

n.a. - the sample is not analysed 
Drinking water quality classes are from rvs 663: 1995 (Drinking Water) 

• 



HEDESELSKABET 
Laboratoriedivisionen 

Hedeselskabet 
Milje- & Energidivisionen 
Ringstedvej 20 
4000 Roskilde 

Klostermarken 12 
Postboks 110 
8800 Viborg 

Telefon 
Telefax 

86676111 
86671317 

Registernr. : 

Kundenr. : 

Ordrenr. : 

Modt. dato.: 

Sidenr. : 

433828 
70910 

416653 

1997.03.12 
1 af 2 

ANALYSERAPPORT 
Rekvirent ..... : MAVES Ltd. 

Marja 4D, EE0006 Tallinn, Estonia, 
Prl2lvested ..... : 

Prl2lvetype ..... : Grundvand 
Prl2lveudtagning: 

Prl2lvetager .... : Marti Saln 

Analyseperiode: 1997.03.12 - 1997.04.01 

H-133 H-67 
Udfl2lrte analyser Resultat Resultat Re 

Polychlorerede biphenyler 

Klorerede opll2lsningsmidler 

Kloroform 

Tetraklormethan 

Triklorethylen 

Tetraklorethylen 

Triklorethan 

,.:::::::::::::;::::;:;:::::::::, .. :.:.:::.:::::. .... ::::.:.:.: ... 

Tesnforklarinq: 

< mindre end. 

st:I2lrre end. 

i.p. 

i .m. 

0.04 
<0.01 
<0.01 

0.01 
<0.01 

ikke pAvist. 

ikke mAlelig. 

Usikkerhed pa analyserne kan oplyses ved henvendelse til laboratoriet. 

Enheder Metoder 

mg/l GC/FID 

GC/ECD 

p.g/l GC/ECD 

<0.01 p.g/l GC/ECD 

0.01 p.g/l GC/ECD 

<0.01 p.g/l GC/ECD 

<0.01 p.g/l GC/ECD 

1
en 02. April 1997 

f' l --- - if:f~rsen------·--
An;'tlv~p,.;tnn()rtpn m.-1 kIln npnni\l(lo~ i I,ddr."lf1 h,,;c:. r~nnn..-ton P" f"'\ff ........ tl:,..., .;1,..., ........................... 1: ..... ""11 ....... l-.h ............ "" .. : ...... 1-. ......... ~'"'~t. .... ~_h 



HEDESELSKABET 
Laboratoriedivisionen 

Hedeselskabet 
Milj0- & Energidivisionen 
Ringstedvej 20 
4000 Roskilde 

Klostermarken 12 
Postboks 110 
8800 Viborg 

Telefon 
Telefax 

866761 11 
86671317 

Registernr. : 

Kundenr. : 

Ordrenr. : 

433828 
70910 

416653 

Modt. dato.: 

Sidenr. : 

1997.03.12 
2 af 2 

ANALYSERAPPORT 
Rekvirent ..... : MAVES Ltd. 

Marja 4D, EE0006 Tallinn, Estonia, 
Pr0vested ..... : 

Pr0vetype ..... : Grundvand 
Pr0veudtagning: 

Pmvetager .... : Marti SaIn 

Analyseperiode: 1997.03.12 - 1997.04.01 

Udf0rte analyser 

Polychlorerede biphenyler 

Klorerede op10sningsmidler 

Kloroform 

Tetraklormethan 

Triklorethylen 

Tetraklorethylen 

Triklorethan 

l?K-S l?K-6 

Resultat ResuItat 

<0.01 

0.06 
<0.01 

0.01 
<0.01 
<0.01 

<0. 01 mgt~: .. 
.::::::.:{ ............. :.:::/:::: 

o • 9,:3::·i.:iM( 1 

< 0 . Ol;\m~mt::: 
o . 0 l~'i#j::) :\ ,,: 

GC/ECD 

GC/ECD 

Pentan-ekstrakterne er 

··:::::~~~mrtt~::. 

anaIyse£~#.:: .. pa. gaschit§mb.tOgraf med ECD-detektor. 
\~~:rrf" 

':::::::;:::::: 

Resultaterne er beregnet .#\ug/I :;;:g~4B~r::.F.: .. : .•. ;.:.:.r.t .. ~.::::.,\idfra oplyst ekstraktion med 10 mI 
pentan tiI 1000 mI vandpii@~. :'::::::, 

:::::.:;:::;::::. 

Kopi af rapporten er$@tJ.ctt\:::Wh:.; .. :.: .. :.:,: .:':"::' 
- Hedeselskabet, Milj0- & E~'W~f~~Q~¥~6.4~i:::::~fm!f;:dVej 20, 4000 Roskilde 

.. ;:::;;:::;:::;:;:;:;::. :", 

TegnEorklaring: 

mindre end. i.p. 

> : st0rre end. i.m. 

.. :::::(~{{::::::::::: .... 
::t:{·::;r:::::::·· 

".:;= ::::: .• :.: ..•.••.... 

ikke pAvist:. 

ikke mAlelig. 

.... :.: ................ . 

Usikkerhed pa analyserne kan oplyses ved henvendelse til laboratoriet. 

den 02. April 1997 

. __ ~~-PetL ___ . __ 
Birgit Pedersen 
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