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Summary

The Tapa Railway Depot Engine Shed has been entered in to the database of past pollution sites under serial number 43. The territory of the Tapa Railway Depot is an industrial site. 

The owner of the Tapa Railway Depot is State Company Eesti Raudtee (Estonian Railways). Tapa Railway Depot Engine Shed was established in 1876, it was reconstructed in 1964 and obtained present days look in 1967-1968 (main repair shop buildings). Tapa Railway Depot Engine Shed is the principal maintenance shop for locomotives of the Estonian Railway network. 
The soil at Tapa Railway Depot Engine Shed territory is contaminated mainly with oil products, above the reference values for an industrial zone; in two areas with an estimated total surface area of 8 700 m2 (the volume would be 14 000 m3). In borehole 4311, the copper content in soil was also above the reference values of an industrial zone. After snowmelt and heavy rainfall, the oil from limestone fissures arises (as a free phase of oil products) with groundwater and therefore larger areas of soil could temporarily be contaminated from time to time.
Compared to previous reports, results from 1997 and 2000, and taking into account provided on-site remediation and reconstruction works; the decreasing trend of soil contamination has been noticed.

The groundwater is contaminated with aromatic hydrocarbons, polycyclic aromatic compounds and mineral oil products. The spreading of contaminants with groundwater is fairly limited, both horizontally and vertically. After snowmelt and heavy rainfall, the oil from limestone fissures arises (as free phase of oil products) with groundwater and therefore the groundwater reference values are probably exceeded on larger areas than the outlined soil contamination above the reference values for the industrial zone. In general, the contaminated groundwater spreads within the same area where the reference values for the residential zone in the soil are exceeded. 

After contaminated soil clean-up works, the groundwater contamination will gradually decrease, but due to oil products existing in fissures, it will always be possible to find contaminated groundwater on Tapa Railway Depots area and on its surroundings. At present, the Ordovician aquifer groundwater is contaminated with oil products in almost the entire territory of Tapa Town (generally caused by Tapa Military Air Base in the Soviet time) and identification of contamination sources nowadays is difficult in the surrounding areas of Tapa Railway Depot Engine Shed. The contamination comprise volatile organic compounds (as in old jet fuel), hence the Tapa Military Air Base groundwater pollution is not the main source of groundwater pollution at the Engine Shed territory.
There is 50 tons of old black, oil residuals and oil products mixed with water in the tanks. All of the storage containers and piping systems currently not used on the territory of the Tapa Railway Depot should be dismantled and removed. 

Two new monitoring boreholes have been entered into the State Cadastral Register. 
1 Introduction

The Tapa Railway Depots (Engine Shed and Shed for railway carriages) are the principal maintenance shops for locomotives, wagons and carriages on the Estonian Railway network. The future vision for this area stays same as today.
The Tapa Railway Depot Engine Shed was established at 1876. In the year of 1950, the engine shed were separated from the shed for railway carriages (main building 1956) and a new engine shed depot was built. The Tapa Railway Depot Engine Shed was reconstructed in 1964 and it obtained present days look between 1967 and 1968 (main repair shop buildings). 
The Tapa Engine Shed fuel and energy installations were reconstructed in 2000 and the sewerage piping system was reconstructed in 2003. The reconstruction of the locomotive standing lot nearby main maintenance building has been completed.

In 1977 approximately 172 tons of diesel fuel flowed onto the ground surface and into the soil. By assumption diesel fuel from this accident dissolved also old being in its place static old oil (probably black oil) contamination in soil and limestone fissures. Black oil and diesel fuel outflow was detected at left bank bonds of Valgejõgi River after 638 days of accident.

At the present time the Ordovician aquifer groundwater is contaminated with oil products for almost the entire territory of Tapa Town (generally caused by Tapa Military Air Base at Soviet time) and the identifying of water contamination causer and source at nowadays is problematic on surrounding areas of Tapa Railway Depot.
2 Description of the area

Tapa Railway Depot Engine Shed area is situated in the eastern part of the Tapa Town on at intersection of the Tallinn-Peterburg and the Tapa-Pihkva railways. 

Land ownership and borders of the cadastral unit

The territory of the Tapa Railway Depot Engine Shed is situated on land cadastral unit Tapa Railway Yard (cadastral no 79101:017:0006), land belongs to Estonian State. 
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Figure 2‑1 Borders of land cadastral units (red lines) at nearby Tapa Railway Depot Engine Shed 
2.1 Nearby settlements
Tapa Railway Depot Engine Shed area is situated in the eastern part of the Tapa Town. The neighbours are private households (residential zone by Regulation No 12 of 02 April 2004), small industrial areas (industrial zone by Regulation No 12 of 02 April 2004) and unused land of Tapa Town (residential zone by Regulation No 12 of 02 April 2004). Nearest private households are 50 m south from Tapa Railway Depot Engine Shed territory. The existing private wells are not closed, lot of them are used continuously but ongoing establishment of water supply pipes at whole Tapa Town will guarantee drinking water possibility at Engine Shed neighbourhood.
2.2 Present activities at the site

Tapa Railway Depot Engine Shed is working enterprise belonging to Estonian state; it’s the main maintenance shop for locomotives in Estonia. 
2.3 Prognosis for the future

Tapa Railway Depot Engine Shed will continue locomotive repairing works for Estonian Railway. 
2.4 Description of previous production technology

Tapa Railway Depot Engine Shed was established in 1876. From year 1950 from the Engine Shed were separated Shed for railway carriages (main building 1956) and new Engine Shed depot was built. 
Tapa Railway Depot Engine Shed was reconstructed at year 1964 and it obtained present days look at years 1967-1968 (main repair shop buildings). The Tapa Railway depot deal with locomotive repairing works for Estonian Railway and also for other customers if founded.
At year 1977 approximately 172 tons of diesel fuel flowed onto the ground surface and into the soil. By assumption diesel fuel from this accident dissolved also old being in its place static old oil contamination (black oil) in soil and limestone fissures. 
By provided cleanup-works 20 tons of oil was collected from special excavation at Engine Shed territory. Black oil and diesel fuel outflow was detected at left bank bonds of Valgejõgi River after 638 days of accident. 
By the earlier investigations there were highlighted next areas which could be appointed as oil contamination sources: 
1. Former locomotive fuelling area (see photo 1 and 2) and  former cellar storage (at total there was 13 tanks 25-60 m3 for diesel oil, black oil, used oils and hydraulic oils tanks see photo 3), two black oil tanks remained (see photo 4).
2. The locomotive standing lot nearby main maintenance building (this area is reconstructed and there is no more leakages from locomotives waiting repairing).
3. The old unused boilerhouse area, flotation installations, small underground tanks and waste oil storages (reconstructed, new boilerhouse built, sewerage piping system is connected to the Tapa Town sewerage system).
4. Unused underground ferroconcrete tank (for steam locomotives probably).
5. Locomotive wash area and old collecting channels (see photo 5). 

The soil contamination was detected randomly at whole Tapa Engine Shed depot and At Tapa Railway Yard area; it cannot be linked only to year 1977 accident. 
2.5 Former investigations and findings
1. Groundwater pollution investigations of Tapa Town. Estonian Geological Survey, 1982.
2. Environmental Audit. Tapa Engine Shed. OÜ Georemest/AS Maves, 1996;
3. Investigations of potential pollution sources at Pandivere Water Protection Area. AS Maves, 1996;

4. Estonian Railways. Tapa Station. Rehabilitation and renewal project. Factual report on ground investigations. GIB Ltd, 1997;

5. Groundwater remediation works in Tapa military airfield. AS Maves 1997;
6. Environmental studies of Tapa Railway Depot, Engine Shed. AS E-Konsult 1997. a. E-416;
7. Reconstruction of Tapa Engine Shed fuel and energy installations. OÜ EstKonsult. 1998

8. Environmental assessment of reconstruction of Tapa Engine Shed energy installations. AS Maves, 1998;

9. Assessment of environment state at Estonian Railways AS Maves, 2000;
10. Groundwater and soil pollution investigations of Tapa Railway Depot Engine Shed. OÜ Salveesia, 2000.

11. Tapa Railway Yard Reconstruction. Phare Framework Contract - Transport FC351, Environmental Impact Assessment, (Cowi, BCEOM + AS Maves), 2000;
12. Remediation and Integrated Environmental assistance to the Estonian Railway. Working paper No. 3. Final Report, Task C. Remediation and monitoring. Krüger, January 2004. Remediation method was Bioslurping or Multi-phase extraction. At total 1226 kg of oil from in summer period 2003.
The earlier investigations have determined soil and water contamination over limits at the whole Tapa Engine Shed depot area but only contaminated groundwater area was outlined (Groundwater and soil pollution investigations of Tapa Railway Depot Engine Shed. OÜ Salveesia, 2000). The soil contamination was detected randomly at whole Tapa Engine Shed depot and At Tapa Railway Yard area; it cannot be linked only to year 1977 accident.
2.6 Topographical and climatic conditions

The Tapa Railway depot is situated on the limestone plateau of North-Estonia, in the northern side of the Pandivere upland. The absolute heights of the ground remain between 91 and 96 m, the relief lowers in the north-eastern and eastern direction towards Valgejõgi River valley. 

The climatic conditions are typical for the inland area of Estonia, the average annual temperature is 4.2º C, the coldest month of the year is February (-7º C). Long-term minimum average air temperature of the month is -10º C; maximum average air temperature is 21.6º C. Daily average air temperature exceeds zero degree in the beginning of April. Absolute maximum and minimum air temperatures measured at Tapa are correspondingly 33º C (in July) and -38º C (in January).

Total amount of precipitation of the year is 710 mm, 65-70 % of the total precipitation of the year falls during the warm period of the year (smallest precipitation in February-March, biggest in August). On average, the permanent cover of snow starts in the second decade of December and lasts an approximate of 110 days, the average thickness of the snow is 30 cm. Prevailing winds are from the south-west.
2.7 Characterization of the surface water bodies

The nearest body of surface water is the Valgejõgi River (code 107920, situated 0.1 km north-east from the Tapa Railway Depot territory. Due thin topsoil there is no network of drainage ditches discharging stormwater into surface water bodies.
2.8 Geological and hydrogeological conditions

The studied Tapa Railway Depot is located on the outcrop area of upper Ordovician Vormsi (O3vr) stage limestone bedrock. Total thickness of limestone complex is 125 - 135 m. Absolute elevation of limestone surface is between 87 m (at Valgejogi River valley) and 95 m. The upper part of limestone, with thickness up to 2 m (mostly 0.2-0.4m), has been weathered. The limestone also contains some layers of marl or clayey interlayer lenses.

Topsoil, covering the bedrock limestone is relatively thin, up to 4.1 m, mostly 1 - 2 m. The upper part of the quaternary cover is formed mostly everywhere from filling with the thickness between 0.4...4.0 m. As filling is used mainly earth-mixed sand, gravel, splinters, moraine, limestone slabs and construction waste. Under the filling is spread greyish yellow silty moraine (total thickness 0 – 2.0 m) containing 35...50% of coarse grained material, the lower part of layer transfers to local moraine consisting mainly of limestone slabs. Moraine is missing at some eastern part of the Tapa Railway Depot area where the lying depth of the limestone is small. 
The locations of the boreholes and geological profiles are shown in Annex 1. Figure 3-2, the geological cross sections are presented in Annex 2.
Groundwater exists in three separate aquifers: Ordovician (limestones), Ordovician-Cambrian (sandstones) and Cambrian-Vendian (sandstones). 

The water in the Ordovician limestone forms with water existing in the Quaternary deposits and fill (after rainfall and snowmelt) the uppermost groundwater aquifer. Permanent soil water aquifer is not forming in topsoil sediments due to the small thickness. 
The approximate hydraulic conductivity of the soils: 

· filling: depending on composition 1 m/day up to 10 m/day (sandy filling), 

· silty moraine: 0.1 m/day. 
The Ordovician aquifer consists of Vormsi and Lasmamäe stages limestone and dolomites with clayey interlayer lenses. The hydraulic conductivity of limestone depend presence of fissures and may vary within big limits. The average hydraulic conductivity of Vormsi stage limestone’s in the area is 4 m/day (1 m/day in vertical direction). Groundwater in the fissure systems of the carbonate bedrock flows relatively fast and according to the drilling data the limestone has some fissured zones but there were no large cracks or fissures.  The water level (28.07.2006) was 3.4-5.45 m below ground level (the water level at 02.05.2000 was 3.2-4.2 below ground level) at an absolute height of 87.85-88.6 m. This level of groundwater shall be considered minimum water level since the investigations were carried out at the end of a dry period. 
During the maximum the water level may rise about 1...2 m above the measured level. According to the results of earlier investigations (Environmental studies of Tapa Railway Depot, Engine Shed. AS E-Konsult 1997. a. E-416) at the locomotive depot the groundwater table is at 2 – 3.5 m depth from the ground and may raise ca 1 m after snow melting in the spring.
Ordovician aquifer groundwater is recharged by percolation of rain and snowmelt water through the unsaturated topsoil and by transitional groundwater flow from southwest. The area is drained by the Valgejõgi valley. The aquifer is unprotected from pollution from the ground level.

The groundwater flow occurs to east and north-east direction, at the western and central part of the area with gradient about 0.007 m/m, in the north-east and eastern part nearby Valgejõgi River valley 0.025 m/m. 

According to the collected data the groundwater of this aquifer is used by some of private wells at Tapa Town. Nearest private households borewells (unregistered) are situated ca 50 m south from Tapa Railway Depots Engine Shed. These shallow wells are not registered in State Cadastral Register because in Soviet time there was not permanent requirement to register wells with depth less than 20 m (sometime this requirement was, sometime not). At the present time the Ordovician aquifer groundwater is contaminated with oil products for almost the entire territory of Tapa Town (caused by Tapa Military Air Base at Soviet time) and thus is not potable as drinking water.

Lower-Cambrian Volhovi, Latorpi, Varangu and Pakerordi stages clayey shale and clay form the Ordovician aquitard (thickness 6 m) separating the Ordovician aquifer and the Ordovician–Cambrian aquifer

The Ordovician–Cambrian aquifer underlies the Ordovician aquitard (at depth ca 134m from ground), the water bearing portion consists of fine-grained sandstone and siltstone of the Lower-Ordovician Pakerort Stage and the Lower-Cambrian Pirita Regional Stage. The thickness of the aquifer is 20-25 m. The hydraulic conductivity is 2-4 m/day and the aquifer transmissivity is in the range 40-100 m²/day. The main recharge area is the Pandivere Upland. Ordovician–Cambrian aquifer groundwater is used in Tapa Town on large areas, also in closeness to Railway Depot Engine Shed. The aquifer is relatively well protected from pollution from the ground level. By calculations there is no direct danger of the spreading of the contaminated groundwater from Tapa Railway Depot Engine Shed area into the existing water supply wells taking water from Ordovician-Cambrian aquifer. The nearest working well is about 500 m northwest from the investigated area. The water level in the Ordovician–Cambrian aquifer is about 32 m below the ground surface at an absolute height of 56 m. 

Lower-Cambrian Lontova stage clay (“blue clay”) forms the Lükati-Lontova regional aquitard (thickness 60 m) separating the Ordovician–Cambrian aquifer and Cambrian-Vendian aquifer. 

Cambrian Vendian aquifer underlies Lükati-Lontova regional aquitard (at depth ca 215 m from ground). The water bearing are sand- and siltstones with interlayer’s of clay. The hydraulic conductivity is typically 5 m/day; the aquifer transmissivity is ca 300 m²/day and the specific capacity of wells 0.3-1.0 l/sec/m drawdown. Cambrian-Vendian aquifer groundwater is not used today in Tapa Town for water supply. The potentiometric waterlevel at Tapa is at absolute height ca -2 m. The aquifer is protected from pollution from the ground. The nearest nonworking water supply well is situated about 800 m southwest from Railway Depot.

By calculations there is no any danger of the spreading of the contaminated groundwater into the Cambrian-Vendian aquifer system.

3 Existing facilities

3.1 Present storage conditions of the pollutants

The Tapa Railway depot will continue locomotive repairing works for Estonian Railway. At general the all the upgrading, and/or demolition and new installation of tanks and pipelines are left to state owned company Eesti Raudtee (Estonian Railways).
The following past pollution objects could be dismantled and removed:
· An unused 700 m3 over ground vertical steel tank (southernmost from group of 4 vertical tanks (2x2000 m3, 1000 m3 and 700 m3) containing 20 tons of old black oil and oil residuals,

· Two horizontal 60 m3 steel tanks in cellar storage (photo 3 in Annex 5) containing some 10m3 of a black oil residuals (photo 4 in Annex 5),

· An old 60 m3unused underground ferroconcrete tank containing up to 20 m3 of black oil residuals and oily water. This non waterproof tank is said to have been emptied several times by previous years.
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Figure 3‑1 Unused tanks and facilities at boilerhouse territory
Between 60 m3 storage tanks in cellar and 60 m3 underground tank is an unused old laboratory/chemicals storage building what perhaps could be handled as past pollution object. 
Former locomotive wash area, collecting channels and equipment maybe also handled as past pollution object if needed (see photo 5).
3.2 Technical condition of existing treatment facilities

At year 2000 the Tapa Railway Depot Engine Shed fuel and energy installations were reconstructed and the sewerage piping system was reconstructed at year 2003. Completed is the reconstruction of the locomotive standing lot nearby main maintenance building (excluded is soil and groundwater contamination by oil leakages from parking locomotives). The Tapa Railway Depot Engine Shed sewerage piping system is connected to the Tapa Town sewerage system. There is no network of drainage ditches discharging water into surface water bodies due thin topsoil. The stormwater from the Tapa Railway Depot area is connected to the Tapa Town stormwater runoff system.
3.3 Conditions of other facilities in the area

There are no other industrial activities and enterprises on the territory of the Tapa Railway Depot Engine Shed. 
4 Extent of the fieldworks

4.1 Sampling methodology

Soil and water samples have been taken according to the methods described in Part I of the report. At total 31 boreholes were established for the research of soil and groundwater (Annex 1 and Annex 3). As on territory was provided thoroughgoing investigation also at years 2000 and 1997, the aim of current investigation was also observe changes take place in contamination during last 10 years.

4.2 Analysed parameters

Components of hazardous substances, detected in the samples, correspond to the list given in Part I of the report.

4.3 Soil sampling

Soil samples were taken from 16 boreholes (total 26 samples analysed). The maximum depth of samples was 3.6 m (Annex 3 and Annex 4). 

4.4 Groundwater and surface water sampling

The groundwater samples were taken (Ordovician aquifer) from the boreholes 4316, 4331, 257 (old 101) and no 260 (old 3M) and from private borewell at Koidu street 23 (Annex 4). 

5 Identification of pollution

5.1 Amounts and types of pollutants

Volatile organic compounds, polycyclic aromatic compounds, heavy metals and mineral oil products were detected in the groundwater samples, these hazardous substances are some, described in Part I of the report. The results of the analyses are shown in Table 5.1.1 and in Annex 4.
In Table 5.1.1 the contents of hazardous substances exceeding the target value in groundwater is written in bold italics and the contents exceeding the reference value in bold and the cell is highlighted blue. The detected compounds are to a higher or lesser degree toxic and carcinogenic.

The groundwater in the Ordovician aquifer is polluted with aromatic compounds, polycyclic aromatic compounds and mineral oil products. 

The total content of polycyclic aromatic compounds in water sample from borehole 4316 was 627.6μg/l exceeds the reference value of the groundwater by 62 times, highest was the content of a-methylnaphtalene 284μg/l (the reference values is 30μg/l). The content of mineral oil products in water sample from borehole 257 (old 101) was 1100 μg/l (the reference value is 600 μg/l), in borehole 4316 the content of mineral oil products was 59745 μg/l. 
The total content of aromatics (mostly the auxiliary volatile organic compounds) in water sample from borehole 4316 was 3072 μg/l (the reference value is 100 μg/l). The content of the volatile organic compounds and Chloroorganic aromatics in water sample from borehole 4316 was over target values, close to the reference values.

The content of heavy metals remained below the reference values (over target values were detected lead, arsenic, copper, chromium and zinc). 
Table 5.1.1 Contents of hazardous substances found in water being over the reference precision limits (28.07.2006)

	Dangerous substances
	Maximum limits in groundwater
	Water sampling points, date and depths (m)

	
	
	no257 

(old 101)
	4316
	4331
	no 260 

(old 3M)
	Private well

Koidu 23

	
	Target value
	Reference value
	28.07.06
	28.07.06
	28.07.06
	28.07.06
	28.07.06

	
	
	
	5.0-5.55
	3.4-6.8
	4.9-8.5
	3.5-5.2
	 

	
	μg/l
	μg/l
	μg/l

	Volatile Organic Compounds
	
	
	
	
	
	
	

	Benzene
	0.2
	5
	 
	0.45
	 
	 
	 

	Toluene
	0.5
	50
	 
	7
	 
	 
	 

	Xylene
	0.5
	30
	 
	29
	 
	 
	 

	Ethylbenzene
	0.5
	50
	 
	7
	 
	 
	 


	Chloroorganic aromatics (total)
	0.5
	5
	
	5
	
	
	

	Chlorobenzene
	-
	-
	 
	5
	 
	 
	 

	Isopropylbenzene
	-
	-
	 
	530
	 
	 
	 

	Propylbenzene
	-
	-
	 
	780
	 
	 
	 

	1,3,5-trimethylbenzene
	-
	-
	 
	18
	 
	 
	 

	tert-butylbenzene
	-
	-
	 
	19
	 
	 
	 

	1,2,4-trimethylbenzene
	-
	-
	 
	410
	 
	 
	 

	sec-butylbenzene
	-
	-
	 
	970
	 
	 
	 

	p-isopropylbenzene
	-
	-
	 
	2
	 
	 
	 

	Butylbenzene
	-
	-
	 
	300
	 
	 
	 

	Extractive compounds
	-
	-
	
	
	
	
	

	Aliphatics >C5-C8
	-
	-
	 
	45
	 
	 
	 

	Aliphatics >C8-C10
	-
	-
	 
	1200
	 
	 
	 

	Aliphatics >C10-C12
	-
	-
	 
	6200
	 
	 
	 

	Aliphatics >C12-C16
	-
	-
	200
	22000
	 
	 
	 

	Aliphatics >C16-C35
	-
	-
	900
	29000
	 
	 
	 

	Aromatics >C8-C10
	-
	-
	 
	1300
	 
	 
	 

	Polycyclic aromatic hydrocarbons (PAH)
	0.2
	10
	
	627.6
	
	0.24
	0.1

	Anthracene
	0.1
	5
	 
	16
	 
	 
	 

	Phenanthrene
	0.05
	2
	 
	108
	 
	0.14
	 

	Pyrene
	1
	5
	 
	20
	 
	 
	 

	Acenaphthene
	1
	30
	 
	25
	 
	 
	 

	Chrysene
	0.01
	1
	 
	9.6
	 
	 
	 

	Naphthalene
	1
	50
	 
	67
	 
	 
	 

	a-methylnaphtalene
	1
	30
	 
	284
	 
	0.1
	 

	b-methylnaphtalene 
	1
	30
	 
	11
	 
	 
	0.1

	Acenaphtalene
	-
	-
	 
	4.4
	 
	 
	 

	Benzo(a)pyrene
	0.01
	1
	 
	2.8
	 
	 
	 

	Benzo(a)anthracene
	-
	-
	 
	5.8
	 
	 
	 

	Benzo(b,k)fluorantene
	-
	-
	 
	3.4
	 
	 
	 

	Indeno(1,2,3,c,d)pyrene
	-
	-
	 
	0.8
	 
	 
	 

	Dibenzo(a,h)anthracene
	-
	-
	 
	0.4
	 
	 
	 

	9H-Fluorene
	-
	-
	 
	57
	 
	 
	 

	Fluoranthene
	-
	-
	 
	11
	 
	 
	 

	Benzo(g,h,i)perylene
	-
	-
	 
	1.4
	 
	 
	 

	Dibenzofuran
	-
	-
	 
	27
	 
	 
	 

	Carbazole (Diphenylenimine)
	-
	-
	 
	1.8
	 
	 
	 

	Heavy metals and other inorganic compounds
	
	
	
	
	
	
	

	Cadmium (Cd)
	1
	10
	0.36
	 
	0.055
	 
	0.022

	Lead (Pb)
	10
	200
	29
	 
	 
	 
	 

	Strontium (Sr)
	-
	-
	630
	400
	240
	290
	120

	Arsenic (As)
	5
	100
	17
	1.4
	1.1
	0.23
	0.46

	Copper (Cu)
	15
	1000
	23
	0.53
	3
	0.41
	0.82

	Chromium (Cr)
	10
	200
	12
	 
	0.23
	 
	 

	Nickel (Ni)
	10
	200
	 
	0.28
	2.4
	 
	 

	Zinc (Zn)
	50
	5000
	120
	1.3
	47
	3.3
	9.7

	Aromatic hydrocarbons
	1
	100
	 
	3072.45
	 
	 
	 

	Oil products total
	20
	600
	1100
	59745
	 
	 
	 


In Table 5.1.1 the contents of hazardous substances exceeding the target values of the water is written in bold italics and the contents exceeding the reference values in bold and highlighted blue. The detected compounds are more or less toxic and carcinogenic.

Volatile organic compounds (including BTEX-s), Chloroorganic compounds, mineral oil products, polycyclic aromatic hydrocarbons (PAH) and heavy metals were detected in the soil samples, these hazardous substances are some, described in Part I of the report. The detected compounds are to a higher or lesser degree toxic and carcinogenic. The test results are shown in Table 5.1.2-5.1.3 and in  Annex 4. In Tables 5.1.2 and 5.1.3 the contents of hazardous substances exceeding the reference values of the industrial zone are shown in bold and the cell is highlighted brown; the contents of hazardous substances exceeding the reference values of a residential zone are shown in bold italics. 

According to the results of the laboratory analyses, the soil is contaminated. The content of totals mineral oils exceeds the reference values of an industrial zone in the boreholes 4311 and 4312. In the borehole 4311 the copper content in soil was over the reference values of an industrial zone. In boreholes 4313 and 4325 free oil was detected in soil.
Compared to previous reports results (1997 and 2000) and taking into account provided remediation and reconstruction works, the decreasing trend of soil contamination could be highlighted.
	Table 5.1.2 Contents of hazardous substances found in soil being over the reference precision limits (27-28.07.2006)

	Dangerous substances
	Maximum limits in soil, mg/kg
	Soil sampling points and depths (m)

	
	
	4301
	4302
	4302
	4302
	4306
	4306
	4307
	4307
	4308
	4308
	4309
	4310

	
	Target value
	Reference value in residential zone
	Reference value in industrial zone
	3.5-

3.6
	0.8-

0.9
	1.2-1.3
	1.8-2.0
	1.6-1.7
	2.9-

3.0
	0.6-

0.7
	3.8-

3.9
	1.3-1.4
	3.0-

3.2
	3.5-

3.7
	1.4-1.5

	
	mg/kg
	mg/kg

	Volatile Organic Compounds
	-
	-
	-
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Toluene
	0.1
	3
	100
	0.015
	 
	 
	 
	 
	 
	 
	0.0091
	 
	 
	 
	 

	Xylene
	0.1
	5
	30
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Chloroorganic aromatics (total)
	0.2
	5
	100
	0.28
	 
	 
	 
	 
	0.049
	0.0056
	0.066
	 
	0.29
	0.15
	0.038

	1,2,4-trichlorobenzene
	0.1
	0.5
	30
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0.1
	 
	 

	Isopropylbenzene
	-
	-
	-
	 
	 
	 
	 
	 
	0.017
	 
	0.052
	 
	0.26
	 
	0.015

	Propylbenzene
	-
	-
	-
	 
	 
	 
	 
	 
	0.041
	 
	0.11
	 
	0.64
	 
	0.027

	1,3,5-trimethylbenzene
	-
	-
	-
	0.45
	 
	 
	 
	 
	0.0075
	 
	0.0096
	 
	0.0073
	 
	0.018

	tert-butylbenzene
	-
	-
	-
	0.017
	 
	 
	 
	 
	0.0053
	 
	0.009
	 
	0.033
	0.019
	0.014

	1,2,4-trimethylbenzene
	-
	-
	-
	1.1
	0.0055
	 
	 
	 
	0.016
	 
	0.07
	 
	0.06
	 
	0.12

	sec-butylbenzene
	-
	-
	-
	0.045
	 
	 
	 
	 
	0.16
	0.025
	0.33
	0.013
	1.2
	0.055
	0.05

	p-isopropylbenzene
	-
	-
	-
	0.024
	0.0063
	 
	 
	 
	 
	 
	0.0059
	 
	0.8
	 
	0.24

	Butylbenzene
	-
	-
	-
	 
	0.0098
	 
	 
	 
	0.082
	 
	0.21
	0.018
	0.7
	 
	0.013

	Bromobenzene
	0.1
	0.5
	30
	0.28
	 
	 
	 
	 
	0.049
	0.0056
	0.066
	 
	0.19
	0.15
	0.038

	Extractive compounds
	-
	-
	-
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Aliphatics >C8-C10
	-
	-
	-
	16
	 
	 
	 
	 
	 
	 
	 
	 
	18
	8.7
	 

	Aliphatics >C10-C12
	-
	-
	-
	310
	 
	 
	 
	 
	79
	35
	100
	 
	380
	410
	63

	Aliphatics >C12-C16
	-
	-
	-
	1100
	 
	5.7
	 
	 
	320
	200
	420
	5.5
	1600
	1400
	57

	Aliphatics >C16-C35
	-
	-
	-
	1300
	57
	70
	 
	 
	380
	710
	660
	18
	2200
	1400
	320

	Aromatics >C8-C10
	-
	-
	-
	21
	 
	 
	 
	 
	 
	 
	 
	 
	36
	8.5
	 

	Aromatics >C10-C35
	-
	-
	-
	160
	 
	 
	 
	 
	37
	 
	37
	 
	110
	96
	 

	Polycyclic aromatic hydrocarbons (PAH)
	5
	20
	200
	44.72
	0.55
	2.75
	0.93
	 
	6.34
	1.34
	5.73
	0.26
	23.38
	2.04
	1.28

	Anthracene
	1
	5
	50
	1.5
	 
	0.14
	 
	 
	0.15
	 
	0.29
	 
	0.75
	0.14
	 

	Phenanthrene
	1
	5
	50
	7.5
	 
	0.14
	 
	 
	0.91
	0.19
	1.2
	 
	5.3
	0.58
	 

	Pyrene
	1
	5
	50
	2.4
	0.1
	0.38
	0.25
	 
	0.16
	0.47
	0.46
	0.11
	0.61
	 
	0.17

	Acenaphthene
	1
	4
	40
	2.5
	 
	 
	 
	 
	0.25
	 
	0.39
	 
	1.3
	0.13
	 

	Chrysene
	0.5
	2
	20
	0.86
	 
	0.19
	0.12
	 
	 
	0.27
	0.23
	 
	0.27
	 
	 

	Naphthalene
	1
	5
	100
	3.8
	 
	 
	 
	 
	0.21
	 
	0.25
	 
	1
	0.25
	0.13

	a-methylnaphtalene
	1
	4
	40
	16
	 
	 
	 
	 
	2.7
	 
	1.7
	 
	10
	0.36
	0.46

	b-methylnaphtalene 
	1
	4
	40
	3.6
	 
	 
	 
	 
	1.3
	 
	0.1
	 
	0.27
	 
	0.29

	Acenaphtalene
	-
	-
	-
	0.57
	0.15
	0.38
	 
	 
	0.11
	 
	0.13
	 
	0.61
	0.11
	 

	Benzo(a)pyrene
	0.1
	1
	10
	0.28
	 
	0.24
	0.11
	 
	 
	 
	 
	 
	 
	 
	 

	Benzo(a)anthracene
	-
	-
	-
	0.46
	 
	0.14
	 
	 
	 
	0.1
	0.12
	 
	 
	 
	 

	Benzo(b,k)fluorantene
	-
	-
	-
	0.3
	0.11
	0.38
	0.21
	 
	 
	0.19
	 
	0.15
	 
	 
	0.1

	Indeno(1,2,3,c,d)pyrene
	-
	-
	-
	0.11
	 
	0.19
	 
	 
	 
	 
	 
	 
	 
	 
	 

	9H-Fluorene
	-
	-
	-
	3.6
	 
	 
	 
	 
	0.55
	0.12
	0.69
	 
	3
	0.47
	 

	Fluoranthene
	-
	-
	-
	1.1
	 
	0.24
	0.24
	 
	 
	 
	0.17
	 
	0.27
	 
	0.13

	Benzo(g,h,i)perylene
	-
	-
	-
	0.14
	0.19
	0.33
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Dibenzofuran
	-
	-
	-
	1.4
	 
	 
	 
	 
	0.32
	 
	0.39
	 
	1.9
	0.29
	 

	Carbazole (Diphenylenimine)
	-
	-
	-
	0.16
	 
	 
	 
	 
	 
	 
	 
	 
	0.2
	 
	 

	Heavy metals and other inorganic compounds
	-
	-
	-
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Cadmium (Cd)
	1
	5
	20
	 
	 
	 
	 
	 
	 
	0.25
	0.29
	 
	0.29
	0.34
	 

	Lead (Pb)
	50
	300
	600
	2.6
	15
	40
	20
	2.2
	3.8
	15
	4.4
	16
	2.2
	3
	8.4

	Strontium (Sr)
	-
	-
	-
	180
	48
	89
	66
	170
	230
	14
	190
	340
	140
	230
	39

	Arsenic (As)
	20
	30
	50
	3.5
	 
	3.3
	3.5
	2.9
	4.3
	5.6
	3.7
	5.2
	2.6
	3.1
	5.8

	Copper (Cu)
	100
	150
	500
	4.3
	25
	110
	30
	4.2
	5.1
	12
	3.8
	7
	2.8
	2.1
	9

	Chromium (Cr)
	100
	300
	800
	6.2
	3.8
	5.6
	11
	2.9
	9.1
	27
	17
	14
	3.2
	3.9
	12

	Nickel (Ni)
	50
	150
	500
	3.4
	3.2
	6.2
	9.3
	2.1
	5.5
	11
	5.1
	14
	3.2
	2.3
	7.9

	Zinc (Zn)
	200
	500
	1500
	25
	26
	38
	72
	23
	30
	110
	180
	15
	150
	120
	47

	Aromatic hydrocarbons
	1
	10
	100
	2.651
	0.0216
	 
	 
	 
	0.3288
	0.025
	0.8056
	0.031
	3.7003
	0.074
	0.497

	Oil products total
	100
	500
	5000
	2907
	57
	75.7
	 
	 
	816
	945
	1217
	23.5
	4344
	3323.2
	440


	Table 5.1.3 Contents of hazardous substances found in soil being over the reference precision limits (27-28.07.2006)

	Dangerous substances
	Maximum limits in soil, mg/kg
	Soil sampling points and depths (m) 

	
	
	4310
	4310
	4311
	4311
	4312
	4312
	4317
	4317
	4318
	4322
	4323
	4327
	4328
	4329

	
	Target value
	Reference value in residential zone
	Reference value in industrial zone
	1.9-2.0
	3.5-3.6
	0.4-0.5
	0.9-

1.0
	1.0-1.1
	2.4-2.5
	1.3-1.5
	2.2-2.3
	2.5-2.65
	3.5-3.6
	1.9-2.0
	1.9-2.0
	1.8-2.0
	0.9-1.0

	
	mg/kg
	mg/kg

	Volatile Organic Compounds
	-
	-
	-
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Benzene
	0.05
	0.5
	5
	 
	 
	0.026
	 
	 
	0.057
	 
	 
	 
	 
	 
	 
	0.012
	 

	Toluene
	0.1
	3
	100
	 
	 
	0.028
	 
	 
	0.007
	0.01
	 
	 
	0.011
	 
	0.007
	 
	 

	Xylene
	0.1
	5
	30
	 
	 
	0.13
	 
	 
	0.1
	 
	 
	 
	0.17
	 
	 
	 
	 

	Ethylbenzene
	0.1
	5
	50
	 
	 
	0.007
	 
	 
	0.041
	 
	 
	 
	0.005
	 
	 
	0.006
	 

	Chloroorganic aromatics (total)
	0.2
	5
	100
	 
	 
	 
	 
	 
	 
	 
	 
	0.15
	0.04
	 
	 
	0.031
	 

	1,2-dichloroethane
	0.1
	2
	50
	 
	 
	0.063
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Isopropylbenzene
	-
	-
	-
	 
	 
	 
	 
	 
	0.027
	 
	 
	0.093
	0.029
	 
	 
	 
	 

	Propylbenzene
	-
	-
	-
	 
	 
	 
	 
	 
	0.068
	 
	 
	0.21
	0.067
	 
	 
	 
	 

	1,3,5-trimethylbenzene
	-
	-
	-
	 
	 
	0.14
	 
	 
	0.037
	 
	 
	0.024
	0.015
	 
	 
	0.008
	 

	tert-butylbenzene
	-
	-
	-
	 
	0.005
	 
	 
	 
	0.008
	 
	 
	0.015
	0.008
	 
	 
	 
	 

	1,2,4-trimethylbenzene
	-
	-
	-
	 
	 
	0.19
	 
	0.01
	0.39
	 
	 
	0.04
	0.13
	 
	 
	0.018
	 

	sec-butylbenzene
	-
	-
	-
	 
	0.008
	 
	 
	 
	0.053
	 
	 
	0.57
	0.18
	 
	 
	0.006
	 

	p-isopropylbenzene
	-
	-
	-
	0.26
	 
	0.028
	 
	 
	0.11
	 
	 
	 
	 
	 
	 
	0.021
	 

	Butylbenzene
	-
	-
	-
	 
	 
	0.016
	 
	 
	0.051
	 
	 
	0.13
	0.28
	 
	 
	 
	 

	Tetrachloroethene (perchloroethylene)
	0.1
	5
	50
	 
	 
	0.005
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Bromobenzene
	0.1
	0.5
	30
	 
	 
	 
	 
	 
	 
	 
	 
	0.15
	0.04
	 
	 
	0.031
	 

	Bromodichloromethane 
	-
	-
	-
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0.063
	 

	Extractive compounds
	-
	-
	-
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Aliphatics >C8-C10
	-
	-
	-
	 
	 
	 
	 
	 
	 
	 
	 
	14
	6.9
	 
	 
	 
	 

	Aliphatics >C10-C12
	-
	-
	-
	 
	13
	31
	22
	<5
	220
	 
	72
	400
	150
	 
	 
	110
	 

	Aliphatics >C12-C16
	-
	-
	-
	 
	47
	540
	83
	8.1
	1600
	 
	340
	1300
	560
	 
	 
	640
	 

	Aliphatics >C16-C35
	-
	-
	-
	13
	330
	5800
	2700
	130
	15000
	100
	410
	1400
	930
	14
	11
	1700
	63

	Aromatics >C8-C10
	-
	-
	-
	 
	 
	 
	 
	 
	 
	 
	 
	20
	20
	 
	 
	 
	 

	Aromatics >C10-C35
	-
	-
	-
	 
	 
	240
	 
	 
	400
	 
	 
	92
	51
	 
	 
	100
	 

	Polycyclic aromatic hydrocarbons (PAH)
	5
	20
	200
	 
	0.22
	71.3
	30.9
	0.018
	134
	1.57
	0.33
	13.8
	6.48
	 
	2.35
	38.7
	26.1

	Anthracene
	1
	5
	50
	 
	 
	3
	0.7
	 
	7.5
	 
	 
	2
	0.28
	 
	 
	1.1
	0.65

	Phenanthrene
	1
	5
	50
	 
	 
	17
	1.2
	 
	32
	0.3
	 
	2.5
	2
	 
	0.19
	5.9
	2

	Pyrene
	1
	5
	50
	 
	 
	9.3
	10
	 
	19
	0.36
	 
	0.42
	0.65
	 
	0.37
	3.8
	3

	Acenaphthene
	1
	4
	40
	 
	 
	2.3
	0.18
	 
	5.4
	 
	 
	0.5
	0.65
	 
	 
	2
	0.61

	Chrysene
	0.5
	2
	20
	 
	0.11
	6
	3.7
	 
	11
	0.22
	 
	0.14
	0.27
	 
	0.21
	0.9
	1.7

	Naphthalene
	1
	5
	100
	 
	 
	2.8
	0.35
	0.018
	4.5
	 
	0.33
	0.75
	0.31
	 
	 
	5.2
	2.6

	a-methylnaphtalene
	1
	4
	40
	 
	 
	5.8
	0.53
	 
	14
	 
	 
	5.1
	0.17
	 
	 
	10
	0.65

	b-methylnaphtalene 
	1
	4
	40
	 
	 
	4.7
	0.53
	 
	4
	 
	 
	0.19
	 
	 
	 
	5.2
	1.5

	Acenaphtalene
	-
	-
	-
	 
	 
	2.3
	1.8
	 
	3.5
	 
	 
	0.71
	0.26
	 
	 
	0.23
	0.2

	Benzo(a)pyrene
	0.1
	1
	10
	 
	 
	1.6
	2.6
	 
	3.3
	 
	 
	 
	0.11
	 
	0.19
	0.23
	1.7

	Benzo(a)anthracene
	-
	-
	-
	 
	 
	2.6
	1.1
	 
	6.1
	 
	 
	 
	0.21
	 
	0.15
	0.45
	1.5

	Benzo(b,k)fluorantene
	-
	-
	-
	 
	 
	2.3
	2.8
	 
	3.5
	0.2
	 
	 
	0.13
	 
	0.39
	0.28
	3

	Indeno(1,2,3,c,d)pyrene
	-
	-
	-
	 
	 
	0.7
	1.1
	 
	0.94
	0.14
	 
	 
	 
	 
	0.21
	0.11
	1.4

	Dibenzo(a,h)anthracene
	-
	-
	-
	 
	 
	0.35
	0.7
	 
	0.94
	 
	 
	 
	 
	 
	 
	 
	0.47

	9H-Fluorene
	-
	-
	-
	 
	0.11
	6.1
	0.35
	 
	9.4
	 
	 
	1.3
	1.2
	 
	 
	2.1
	0.45

	Fluoranthene
	-
	-
	-
	 
	 
	3.2
	0.7
	 
	6.8
	0.14
	 
	0.19
	0.24
	 
	0.41
	1
	3.2

	Benzo(g,h,i)perylene
	-
	-
	-
	 
	 
	1.2
	2.6
	 
	1.9
	0.21
	 
	 
	<0.10
	 
	0.23
	0.23
	1.5

	Dibenzofuran
	-
	-
	-
	 
	 
	0.88
	0.18
	 
	2.1
	 
	 
	0.81
	0.12
	 
	 
	0.51
	0.27

	Carbazole (Diphenylenimine)
	-
	-
	-
	 
	 
	0.53
	0.18
	 
	0.94
	 
	 
	0.12
	 
	 
	 
	 
	0.38

	Heavy metals and other inorganic compounds
	-
	-
	-
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Cadmium (Cd)
	1
	5
	20
	 
	 
	0.25
	0.4
	0.29
	 
	0.45
	 
	 
	0.27
	 
	0.23
	 
	0.26

	Lead (Pb)
	50
	300
	600
	3.2
	3.1
	120
	220
	12
	190
	210
	3.9
	6.8
	6.4
	6.5
	71
	7.2
	88

	Strontium (Sr)
	-
	-
	-
	130
	220
	160
	71
	250
	260
	240
	190
	120
	180
	160
	140
	140
	86

	Arsenic (As)
	20
	30
	50
	2.7
	3.1
	6
	7.3
	5.4
	12
	13
	2.3
	7.1
	6.8
	6.4
	9
	4.2
	5.4

	Copper (Cu)
	100
	150
	500
	5.5
	4.3
	170
	1100
	23
	350
	120
	5.4
	8
	12
	11
	19
	7.4
	53

	Chromium (Cr)
	100
	300
	800
	5
	9.8
	5.1
	11
	13
	23
	13
	3
	7
	81
	8.7
	10
	10
	9.8

	Nickel (Ni)
	50
	150
	500
	3.7
	4.6
	9.3
	19
	13
	52
	15
	1.7
	5.6
	7.3
	4.7
	8.5
	5.4
	8.1

	Zinc (Zn)
	200
	500
	1500
	23
	29
	59
	190
	43
	160
	69
	41
	76
	47
	38
	69
	38
	87

	Aromatic hydrocarbons
	1
	10
	100
	0.26
	0.013
	0.565
	 
	0.01
	0.949
	0.01
	 
	1.082
	0.896
	 
	0.007
	0.07
	 

	Chlorinated aliphatic hydrocarbons (each compound)
	0.1
	5
	50
	 
	 
	0.068
	 
	 
	 
	 
	 
	 
	 
	 
	 
	0.063
	 

	Oil products total
	100
	500
	5000
	13
	390
	6611
	2805
	138.1
	17220
	100
	822
	3226
	1718
	14
	11
	2550
	63


5.2 Soil pollution

The status of the Tapa Railway depot Engine Shed territory has an industrial zone. The reference values, set for an industrial zone, are shown in Annex 4 (Minister of the Environment Regulation No 12 of 02 April 2004). According to the results of the soil sample analyses and the documented visual assessments, it can be stated that the soil is contaminated over the reference values for an industrial zone mainly with oil products at two areas: total 8700 m2 (the volume is 14000 m3). The following table 5.2.1 shows in detail the course of calculating the surface areas and cubic contents of the contaminated soil and soil to be removed if contaminated soil will be displaced. 

With planning of the remediation actions it’s may be rational to take into account as possible also the areas where the reference values for the residential zone are exceeded — to reduce the risk of temporarily exceeding of the reference values in soil for industrial zone: 
The soil contamination on areas of Tapa Railway depot territory (industrial zone) depends from groundwater level. Often the free oil arises with groundwater table from limestone fissures and therefore we assume that on areas where by current investigation were detected only the exceeding of the reference values of oil products for the residential zone, there may temporarily and sporadically take place also the exceeding of the reference values of industrial zones.

	Table 5.2.1 Calculation of the volume of the contaminated soil exceeding the reference values

	
	Area m2
	The contaminated layer estimated
	The sum cubic content of the contaminated and unconta​mi​nated soils if they removed

	
	
	average thickness m
	cubic content m3
	average thickness m
	cubic content m3

	Contaminated over the reference values for an industrial zone
	Northern area
	6900
	2.0
	13800
	3.0
	20700

	
	Southern area
	1800
	0.1
	200
	2
	3600

	
	TOTAL
	8700
	
	14000
	
	24300

	With planning of the remediation actions it’s recommended to take into account as possible also the areas where the reference values for the residential zone are exceeded, to reduce the risk of temporarily exceeding of the reference values in soil for industrial zone.

	Contaminated over the reference values for the residential zone
	37200
	1.5
	55000
	2.7
	100000

	All total (over reference values  for an industrial zone +  over reference values for the residential zone)
	45900
	
	69000
	
	124300


5.3 Water pollution

The groundwater is contaminated with aromatic hydrocarbons, polycyclic aromatic compounds and mineral oil products. Assessment of contamination situation shows that the spreading of contaminants with groundwater is relatively limited, both horizontally and vertically. 

At general the contaminated groundwater spreads within the same area where the reference values for the residential zone in soil are exceeded. After snowmelt and heavy rainfall, the oil from limestone fissures arises (as free phase of oil products) with groundwater table and therefore the groundwater reference values are probably exceeded on areas where the soil contamination exceed the reference values of residential zone. According by existing reports, the free phase of oil products were detected in boreholes 247, 248, 249, 256, 323, 347 and 348. 
It must be taken into account that by drill logs descriptions there are fissures in limestone containing oil products at depth 3-7 m from ground. This old oil in fissures may cause also soil contamination over reference values for industrial zone when it arises (as free phase of oil products) with groundwater table. 
At the present time the Ordovician aquifer groundwater is contaminated with oil products for almost the entire territory of Tapa Town (generally caused by Tapa Military Air Base at Soviet time) and the identifying of contamination causer and source at nowadays is problematic on surrounding areas of Tapa Railway Depot. As in old jet fuel there are more common the volatile organic compounds, the Tapa Military Air Base groundwater pollution is not main source of groundwater pollution at Engine Shed territory.  
After the contaminated soil clean-up works, the groundwater contamination will be decreased, but due of oil products existing in fissures it always possible to hit some contaminated groundwater on Tapa Railway depot area and on its surroundings. 

5.4 Description of the existing monitoring network

There exist groundwater monitoring network established by previous investigations at years 1997 (8 water wells in 1997, in 2 never water detected other 8 water wells in 2000). Most of them are unnecessarily shallow, established for detecting of free oil phase on groundwater and for the 2003 year remediation works (old wells are not registered in Estonian Water Cadastre). During current investigations only groundwater were detected in two wells. 

The existing monitoring network upgraded by two new Ordovician aquifer monitoring wells no 4316 and no 4331. In detail the monitoring wells descriptions are presented in delivery acts of established monitoring wells in Annex 3.
Monitoring well 4316 is located on the northern area of Tapa Railway Depot Engine Shed territory nearby River Valgejõgi. The monitoring well opens the uppermost groundwater aquifer. The well part which works as a filter is in depth 1.82-6.8 meters from the ground. 
The monitoring well is secured with a metal casing, which is closed with a metal cap, which can also be locked. The groundwater level (28.07.2006) was at a depth of 3.4 m, at an absolute height of 87.85 m.
Monitoring well 4331 is located on the south-eastern area of Tapa Railway Depot Engine Shed territory. The monitoring well opens the uppermost groundwater aquifer. The well part which works as a filter is in depth 4.72-8.5 meters from the ground. The monitoring well has been secured with a metal casing, which is closed with a metal cap, which can also be locked. The groundwater level (28.07.2006) was at a depth of 4.9 m, on an absolute height of 88.6 m.
6 Conclusions, simplified risk assessment

6.1 Environmental risks 

At Tapa Railway Depot Engine Shed, the soil and groundwater are contaminated with oil products (diesel mixed with black oil or very old oil products). The large diesel fuel accident in year 1977 made the previous contamination more mobile. 
There is still a risk of fire when black oil arises with groundwater into the unused underground storages and of contamination of the Valgejõgi River (fishes and other water biota). 

The soil pollution is local and does not spread over the borders of Tapa Railway Depot Engine Shed territory. There is no direct risk of remained oil products contamination (from Tapa Railway depot Engine Shed) spreading further into groundwater aquifers. 

6.2 Human health risks 

As the contaminated area of the Tapa Railway Depot territory is watched and supervised, there is no imminent risk of the public being exposed to hazardous substances. The area is a guarded and there is no authorized entry fro the general public.
On the basis of calculations, there is no direct danger of spreading of contaminated groundwater from the investigated area into the existing water supply wells of Tapa Town taking water from Ordovician-Cambrian aquifer systems.
At present, the Ordovician aquifer groundwater is contaminated with oil products in almost the entire territory of Tapa Town (generally caused by Tapa Military Air Base in the Soviet time) and identification of contamination sources nowadays is difficult in the surrounding areas of Tapa Railway Depot Engine Shed.

Annex 1. Figure 43-1. Location of Tapa Railway Depots - Engine Shed JRK no. 43 and Shed for railway carriages JRK no. 44

Annex 1. Figure 43-2. Sampling map and contaminated areas

Annex 1. Figure 43-3. Contaminated areas and thickness of soil (m) contaminated over reference value in industrial zone
Annex 1. Figure 43-4. Contaminated areas and thickness of soil (m) contaminated over reference value in residential zone 
Annex 2 – Cross-sections

Annex 3 – Descriptions of drill logs (2006) and earlier boreholes, delivery acts of established monitoring wells
Annex 4 – Results of the laboratory analysis

Annex 5 – Photos

	SWECO International

Gjörwellsgatan 22

P.O. Box 34044

SE-100 26  Stockholm, Sweden

Telephone +46 8 695 60 00

Fax +46 8 695 60 10
	
	[image: image6.png]
	[image: image7.png]


PAGE  
	Fel! Formatmallen är inte definierad. IF =”” ”

” ””

 STYLEREF zDokumenttyp \* MERGEFORMAT 


	P:\1174\1989120 Estonia Remediation\10ARBETSMTRL_DOK\2007-01-22 Draft Final Report\Site specific reports\Final site reports\43 Tapa railway depot, Engine Shed report.doc
	ii
	[image: image5.png]



[image: image8.png]SWECO



[image: image9.png]SWECO



[image: image10.png]SWECO



[image: image11.png]SWECO



[image: image12.png]SWECO INTERNATIONAL



[image: image13.png]Former locomotive

fuelling area (photo 1%
Former laboratory, o
chemicals storage <.t

y o

2x60 m3 storage;

%%@

Former locomotive
h area (photo 5

I““‘““‘

— 2006 a. Ule tédstustsooni piirarvude reostunud ala
x 2006 y. Area contaminated over reference values

in industrial zone
= .

)Y




