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Executive Summary 
 

This report presents the results of the pilot activity to minimize oil pollution to the Pregolya River 

from the Kaliningrad Port oil terminal. This work was conducted in order to develop an 

environmental management plan, the implementation of which will help remove the fuelling and 

cargo handling facilities from HELCOM’s hot spot list. 

 

During the course of the work, screening of the oil contamination at the Kaliningrad port oil terminal 

and the adjacent water area of the River Pregolya was carried out. 

 

These studies have enabled a number of objectives to be solved: 

• A map showing the extent of oil contaminated soil vertically and horizontally has been 

compiled.  

• The thickness of the contaminated layer of the soil has been determined. 

• The sites where free oil plume contamination is the deepest have been determined in order 

to design a remediation project.  

 

The following documents and results were used to select the most effective methods to minimize 

oil pollution to the River Pregolya from the terminal: the above-mentioned studies, the facility’s 

environmental documents, material from audits by the environmental supervisory authorities, as 

well as the positive results of removal of the free oil phase obtained during a few years. As a result, 

an environmental action plan for the years 2014-2018 was developed. 

 

The following remediation actions were selected to minimize the discharge of oil into the River 

Pregolya: 

1. Improve the recovery of the free oil phase by installing new oil pumping wells along the pier 

- the critical area for oil leakage into the river. 

2. In three of the four wastewater discharge channels from the site to the river, the 

concentration of oil in the water exceeds the maximum allowed concentration of 0.05 mg/l 

by 2 to 14 fold. Water treatment will be improved by implementing physical, chemical and 

biological treatment processes that aim to reduce the discharges of oil to the permitted 

level.     

 

Remediation of oil contaminated soil (residual concentrations) was not considered necessary at 

this point; however, the need for soil remediation can be further evaluated after the proposed work 

has been implemented. Potential soil remediation in the future can be carried out by excavating the 

soil and treating it either on-site or at offsite treatment facilities; or it can be treated in situ by 

biological degradation, for example. A combination of different technologies can also be employed. 
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1. Introduction 
 

The oil terminal is located on the bank of a navigable canal in the estuary of the River Pregolya. 

The enterprise dates back to pre-war times. KPOT is currently part of the Kaliningrad Marine 

Fishing Port.  

 

Fig.1 
Layout of the Kaliningrad port oil terminal (KPOT). 
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Kaliningrad’s marine terminal (now the fuelling and cargo handling facilities of the  Kaliningrad 

Fishing Sea Port Federal State-owned Unitary Enterprise (hereafter Kaliningrad terminal) was 

ranked as Hot Spot No. 71 under the Baltic Sea Joint Comprehensive Environmental Action 

Programme (JCP) in 1992. The programme, initiated by Helsinki Commission for Protection of the 

Baltic Sea Marine Environment (HELCOM), identifies those facilities that cause significant pollution 

loads into the Baltic - hot spots. One of HELCOM’s objectives is the elimination of hot spots in their 

respective countries. Kaliningrad terminal was designated a hot spot due to oil seeping into the 

River Pregolya from its site.  

 

Since 1992, the facility has been implementing a number of measures to reduce oil pollution of the 

River Pregolya, including: 

• the acquisition and commissioning of a ‘UNIVERSAL’ unit for bilge and ballast water 

treatment enabling sewage treatment up to commercial fishing standards; 

• surveys carried out to assess the amount of contaminated soils; 

• work in progress to pump oil out of the soil mass; 

• the disposal of oil sludge from an open sludge tank; 

• a system to monitor the quality of surface waters. 

 

A short description of the previous soil studies are presented in Sections 3 and 4 of this report. 

 

The oil sludge was disposed of by a third party and the method of cleaning by off-site high-

temperature incineration. 

 

Despite intensive efforts, the facility still remains a source of oil pollution on the River Pregolya. 

 

In order to remove Hot Spot No. 71 from the HELCOM “list of hot spots” (Joint Comprehensive 

Environmental Action Programme, JCP), TehnoTerra Ltd. analysed the oil contamination on the 

Kaliningrad terminal site and the adjacent water area of the River Pregolya. Based on the results, 

an environmental management plan was developed (Annex 1) for the fuelling and cargo handling 

facilities. The main aim of the BASE project is to support Russia in its national implementation of 

the HELCOM Baltic Sea Action Plan (BSAP). The project is funded by HELCOM and has won the 

support of the Ministry of Natural Resources and Environmental Protection of the Russian 

Federation. 
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The following material was analysed prior to the development of the Environmental Management 

Plan: 

• previous hot spot status reports; 

• the facility’s environmental documents (Projects for statutory discharge standards, draft 

standards for waste and disposal rates; a decision on granting waterbodies for use; 

reports in 2-ТП (for water management), 2-ТП (for wastes) and 4-OС formats; waste 

control and disposal permits; water control and discharge reduction plans; programmes 

for routine monitoring of a waterbody and its water protection area; and waste 

discharge permits, etc.); 

• data related to the audits made by the respective environmental supervisory authorities; 

• engineering and environmental impact assessment data on the site and water area of 

the Kaliningrad terminal carried out by GT-Inspect Research & Production Unit in 2000;  

• data on the field survey carried out by TehnoTerra Ltd. in May-August, 2013; 

• the draft projects for the renovation of the waste treatment facilities and the quay in 

2005. 

 

During the course of the work on the Environmental Management Plan, the following activities 

were completed: 

• the analysis of the facility’s existing environmental documents, data related to the audits 

by the respective environmental supervisory authorities and the previous hot spot status 

reports over the past period; 

• the analysis of environmental actions completed and in progress, as well as the 

analysis of the plans to develop the facility’s core business and projected environmental 

management activities; 

• the generation of a descriptive model of pollution migration in addition to the field survey 

results; 

• expert assessment of the scale of oil pollution of the facility’s site and water area; 

• the assessment of a zero scenario (without the implementation of environmental 

actions, preservation of the status quo); 

• the analysis of existing oil pollution response solutions;  

• the choice of the best possible schemes for the decontamination of the polluted soil 

mass and water area; 

• the analysis of pre-developed design documents for the renovation of the in-house 

waste treatment facilities and quay, purporting to ascertain the degree of compliance of 

the same with the current environmental objectives; 

• drawing up a list of required environmental actions stating the anticipated ecological 

effect and comprising a preliminary estimate of the required investment; 
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• preliminary consultations with the facility’s top management on the issues of the 

technical and economic feasibility of implementing the actions; 

• the preliminary assessment of capabilities for funding individual activities from the 

Federal budget within the framework of the respective Federal target programmes. 

 

As the Environmental Management Plan aims to have the fuelling and cargo handling facilities of 

the Kaliningrad terminal removed from HELCOM’s hot spot list, it only covers the activities 

intended to protect the water environment against oil pollution and is thus only applicable to the 

fuelling and cargo handling facilities as a structural unit of the Kaliningrad terminal. 

 

The Environmental Management Plan comprises the following activities: 

• the reduction of oil discharges with the wastewater; 

• containment of the sources of oil pollution on the River Pregolya; 

• decontamination of oil-polluted surface of the River Pregolya; 

• in-process monitoring of the pollution sources and surface water conditions. 

 

Following the implementation of the Environmental Management Plan, the facility shall progress to 

a stage of negative impact on the waterbodies that would help remove the facility from HELCOM’s 

hot spot list and secure compliance with Russian regulations for protection of surface water. 
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2. Statutory and Legal Framework of the Facility's Environmental Activities 
 

Further to provisions of article 34 of Environment Protection Act (No. 7-FL of 10.01.2002), an 

economic entity causing negative impact on the environment shall have in place measures for 

environment protection, the restoration of the natural environment, natural resource management 

and environmental safety. 

 

The operation of oil trans-shipment facilities shall, under article 46 of the aforementioned Act, 

provide efficient measures to ensure the decontamination and deactivation of production wastes 

and wastes resulting from petroleum gas and brine gathering, the reclamation of disturbed and 

contaminated soils, the reduction of negative impacts on the environment and compensation for 

environment damage as a result of the construction and operation of the facilities in question. 

Moreover, to check the progress of environmental protection measures, the owner of an economic 

entity shall carry out industrial environmental monitoring (article 67). 

 

The Water Code of the RF provides for the precedence of aquatic protection over the use of 

waterbodies as a baseline principle of water legislation (article 3 of the Water Code of the RF, of 

03.06.2006, No. 74-FL). Under the Code, water users shall not cause any damage to the 

environment; carefully follow the respective water use provisions; monitor the condition of a 

waterbody and furnish the relevant data to the state authorities on a regular basis; and report 

emergencies in good time and take the necessary response actions (article 39 of the Water Code 

of the RF of 03.06.2006, No. 74-FL). When using waterbodies, individuals and corporations shall 

carry out water management activities under the provisions of clause 2, article 55 of the Water 

Code of the RF. 

 

Information on projected water management activities and aquatic protection activities shall state 

the amount and sources of funding required to enable a decision on granting of a waterbody for 

use in conformity with the Rules for preparation and passing of decisions on granting of 

waterbodies for use as adopted by Regulation No. 844 of 30.12.2006 by the Government of the 

RF. 

 

Compliance with statutory discharge standards is the most essential prerequisite when obtaining a 

waterbody pollution permit. Should a facility be unable to comply with allowable discharge 

parameters it may, further to Regulation No. 469 of 23 July, 2007, by the Government of RF, be 

granted a provisional permit for the period of a discharge reduction action plan. In this case, the 

reduction plan shall be deemed an integral part of the pollution permit. 
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Thus, further to provisions of environmental law, it is obligatory for a factory/facility which causes a 

negative impact on the environment to have an environmental management plan. The plan shall be 

an economic entity’s internal document and shall be subject to approval of the state authorities, 

always to be furnished to the Rosprirodnadzor authorities during the audits. Normally, the plan is 

for one year; however, where a facility shall implement large-scale environmental projects, it is 

advisable to have the document valid for 3-5 years. 

 

An aquatic protection plan - part of the environmental management plan - is necessary for the 

issuance of a decision to allow a waterbody for use. In Kaliningrad region, this is granted by the 

Ministry of Infrastructure Development and is deemed an integral part of the same. As long as it 

impossible to comply with statutory discharge standards with the existing equipment at the fuelling 

and cargo handling facilities, the facility shall also have a discharge reduction plan agreed with the 

Rospotrebnadzor (Federal Service for Health and Consumer Rights), Rosprirodnadzor, 

Rosrybolovstvo (Federal Fisheries Agency) and Roshydromet (Federal Service for 

Hydrometeorology and Environmental Monitoring) authorities as well as with the Neva-Ladoga 

Basin Water Management Board in order to obtain the pollution permit. The respective actions 

(provided for by the discharge reduction plan) shall also be included in the Environmental 

Management Plan. 
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3. Summary of the results of the Phase I contamination analyses  
 

The pilot work to minimize the contamination of the River Pregolya with oil products from the 

Kaliningrad terminal include several phases. 

 

During the course of Phase I (reconnaissance) the following actions were carried out: 

1. Studying the initial data. 

2. Identifying the sources of contamination of oil products immediately at the terminal. 

a. Visual examination of the terminal site and adjacent area to identify the 

sources of contamination with a subsequent report. 

b. Compiling a physical and geological map of the storage sites and volumes of 

the oil products. 

3. Developing a screening program for the terminal and adjacent water area of the 

River Pregolya to update the scales and parameters of the oil contamination. 

4. Carrying out additional screening of the oil contamination at Kaliningrad terminal 

and the adjacent water area of the River Pregolya: 

a. Soil vapour surveys (CH4, CO2, hydrocarbons) 

b. Vertical electrical sounding 

c. Geo radar surveys 

Based on the results of Phase I, three contamination areas were identified:  

1. sludge collector area 

2. fuels and lubricants storage area 

3. tank car discharge racks area 

 

A soil vapour analysis indicated that CO2 was higher in near surface soil in places where there 

were elevated concentrations of oil. This indicates the presence of oil-degrading microbes in the 

soil and the biodegradation of oil hydrocarbons. 

 

In the vicinity of the group of horizontal tanks (lubricants storage), elevated concentrations of 

methane (4%) were recorded, which may indicate the biodegradation of the oil products in the 

anaerobic environment. In the same area, elevated concentrations of volatile petroleum 

hydrocarbons were recorded (127-147 mg/m3 with background values below 36 mg/m3), which 

indicates the presence of not only historical but also recent contamination. 
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4.  Summary of the results of the Phase II contamination analyses 
 

During the course of Phase II (exploratory), the following actions were taken: 

1. Screening the oil contamination at the Kaliningrad terminal and the adjacent water 

area of the River Pregolya. 

2. Analysis of the data and the development of a descriptive model of the distribution 

and details of the contaminant migration. 

 

A map of the soil drilling points, groundwater wells, the location of the wastewater outlets, as well 

as the sediment and the River Pregolya water sampling points is presented in Annex 2. 

 

The results of the soil analysis to determine the contents of the oil products are presented in 

Annex 3. 

 

An oil contamination distribution map has been compiled (Annex 4) based on the chemical analysis 

of the soil samples. The most contaminated area is the eastern part of the oil terminal adjoining the 

track. In all the wells drilled in this area, beginning from the depth of 1.5 metres, a contaminated 

horizon of up to three metres thick was exposed. The oil product concentration in it amounts to 

20,000 mg/kg at Well 17 and 18,000 mg/kg at Well 22. 

 

 
Fig.2 Distribution of oil concentration in soil. 
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Figure 2 shows several large concentrations of oil in the soil: 

• 0 – 50 mg/kg – background concentrations of oil product contents in soils registered 

on the entire site of Kaliningrad terminal at depths of 0.0 - 4.0 m and typical for 

unpolluted areas. These oil concentrations were observed in 35% of the soil 

samples. 

• 50 – 3,600 mg/kg – concentrations of oil product contents in soils registered at 

different parts on the site of Kaliningrad terminal at depths of 0.0 - 4.0 m. 

Characteristic of both the areas contaminated during direct transfer of oil products 

into the soil and of the areas subjected to secondary contamination. 

• 4,800 – 13,000 mg/kg – these concentrations are typical of the various sources of 

pollution. The contamination depths are within 0.0 to 4.0 m. Characteristic of the 

areas adjoining the zones of the highest contamination of soils with oil products. 

• 16,000 – 20,000 mg/kg – these concentrations are found in the samples taken near 

the tank car discharge racks at depths of 2.0 – 4.0 m. These are areas of the 

highest contaminations of soils and soil waters. 

 

The results of the analysis of the groundwater content are given in Table 1. 

Table 1. Results of the groundwater analysis. 
Well no. Oil product content, mg/dm3 

17 >50 

15 29.7 

4 1.86 

13 2.45 

21 L >50 

21 R >50 

1 R 29.8 

29 49.3 

28 32.6 

1' >50 

3' 18.6 

5' 26.3 

6' 32.6 

7' >50 

8' >50 

1 0.75 

2 0.56 

5 1.52 

6 29.7 

14 >50 

23 0.22 

27 >50 

30 >50 
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2-I 0.9 

2-III 0.87 
 

Proceeding from the data of the chemical analysis of the groundwater samples, an oil 

contamination distribution map is compiled (annex 5). The most contaminated is the eastern part of 

the oil terminal adjoining the rack. The oil product concentration in wells No. 17, 21L, 21R, 1’, 7’, 8’, 

14, 27, 30 is more than 50 mg/dm3. 

 

The results of the surface water analyses are given in Table 2. 

 
Table 2. Concentrations of oil products in the River Pregolya near KPOT. 

Point Horizon Depth, m Oil product concentration, mg/dm3 
1 Surf.  0.260 

2 
Surf. 

9.2 
0.182 

Bottom 0.194 
3 Surf.  0.719 

4 
Surf. 

5.0 
0.314 

Bottom 0.345 

5 
Surf. 

9.8 
0.232 

Bottom 0.293 

6 
Surf. 

5.7 
0.148 

Bottom 0.129 

7 
Surf. 

16.0 
0.139 

Bottom 0.144 

8 
Surf. 

13.0 
0.122 

Bottom 0.211 

9 
Surf. 

7.0 
0.120 

Bottom 0.216 

10 
Surf. 

9.0 
0.117 

Bottom 0.224 

11 
Surf. 

7.9 
0.353 

Bottom 0.232 

12 
Surf. 

8.2 
0.122 

Bottom 0.131 

13 
Surf. 

6.5 
0.120 

Bottom 0.188 

14 
Surf. 

9.4 
0.131 

Bottom 0.163 

15 
Surf. 

9.2 
0.111 

Bottom 0.134 

16 
Surf. 

8.4 
0.151 

Bottom 0.159 

17 
Surf. 

9.6 
0.167 

Bottom 0.116 
18 Surf.  0.116 

P.9, exit 5 Surf.  0.653 
P.3, exit 3 Surf.  0.253 
P.6, exit 4 Surf.  0.140 

P.11, station Surf. 9.0 0.227 
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4007101 Bottom 0.462 
P.10, station 

4007102 Surf. 9.0 0.108 

 

The results of the analyses of the bottom deposits are given in Table 3. 

Table 3. Oil concentration in bottom deposits. 

Sampling 
point Coordinates Depth, m Oil concentration, mg/kg 

1 54°41'22.95"N 
20°25'25.47"E 4.5 3,400 

2 54°41'24.05"N 
20°25'24.26"E 3.0 1,800 

3 54°41'24.43"N 
20°25'23.31"E 1.9 22,000 

4 54°41'24.89"N 
20°25'25.46"E 5.0 2,800 

5 54°41'27.85"N 
20°25'20.28"E 5.7 270 

6 54°41'30.79"N 
20°25'14.09"E 6.5 970 

7 54°41'31.36"N 
20°25'9.33"E 9.4 1,500 

8 54°41'30.21"N 
20°25'9.53"E 3.8 150 

9 54°41'29.33"N 
20°25'1.54"E 4.5 1,300 

10 54°41'29.84"N 
20°24'57.63"E 8.4 1,180 

 

Based on the results of Phase II, a map of the current state of the terminal was drafted (Annex 6). 
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5. Conclusions of the site analyses 
 

Based on the results of the site analyses, the following conclusions are drawn on the distribution 

and specific features of the contamination and its migration: 

• Volatile hydrocarbons are present in the waterlogged soil within the whole storage area. 

• Contamination extends to an average depth of 1-2 metres and at its deepest to 5 

metres. 

• The area of contaminated soil has been preliminary calculated to be six hectares. 

• The area of oil contaminated soil has been calculated to be 282,290 m3 and the amount 

of oil 1,567 tonnes. 

• The groundwater flows in an east-northeast direction. 

• The free oil phase is present in several groundwater wells, mainly in the eastern part of 

the site along the railway unloading platform. 

• The concentration of oil in the discharge (surface water, sewer) from the terminal 

exceeds the MPC of 0.05 mg/l by 23 points. 

• The estimated amount of oil discharged annually to the river from each discharge point 

is 32 kg/year, based on the environmental documentation. 

• The free oil infiltrates the river through soil layers in the eastern part of the terminal 

along and close to the railway unloading platform. 

• The most effective measure to decrease oil leakage to the river is to increase the 

number of free oil recovery wells on the platform from the present 11 wells. 

 

For additional data, volatile compounds (gasoline hydrocarbons) should be analysed from the soil 

and groundwater since considerable volumes of gasoline have been stored on the site during its 

history. In this this pilot project, these studies were not carried out. 
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6. Oil pollution in the River Pregolya originating from the fuel and cargo handling 
facilities of the Kaliningrad Fishing Sea Port Federal State-owned Unitary Enterprise 
(Kaliningrad terminal) 

 

An analysis of the environmental documents of Kaliningrad terminal, materials related to audits by 

the respective environmental supervisory authorities and field survey data has helped ascertain the 

following specific features of negative impacts on the waterbodies: 

 

The River Pregolya is a watercourse of the where there are sensitive fisheries and where the oil 

content in the water must not exceed 0.05 mg/l. However, at control stations in the immediate 

vicinity of the facility, concentrations equal to and in excess of MPC have been continuously 

registered. Background oil content in the water of River Pregolya by way of the fuelling and cargo 

handling facilities is subject to discharge from the industrial premises and urban built-up areas 

located higher up the river. 

 

The River Pregolya is polluted with oil from Kaliningrad terminal with both controlled and 

unrecorded runoff. Controlled effluents from the terminal are discharged through four outlets (see 

Table 4 based on the analysis of the 2012 environmental documentation). 

 
Table 4. Characteristics of the Wastewater Outlets of the Fuelling and Cargo Handling 
Facilities of the Kaliningrad Fishing Sea Port (Kaliningrad terminal). 

Outlet No. No. 2 No. 3 No. 4 No. 5 
Location River Tovarnaya River Pregolya, 

3.1 km from the 
river mouth 

River Pregolya, 3.0 
km from the river 
mouth 

River Pregolya, 
3.3 km from the 
river mouth 

Sewage type Clean water tanks’ 
flushing water, storm 
sewage 

Industrial and 
storm sewage 

Bilge and ballast 
water and storm 
sewage 

Domestic and 
storm sewage 

Sewage flow 
rate, 
1000m3/yr 

6.18 23.34 20.83 6.86 

Average 
concentration 
of oil, mg /l 

0.77 1.1 0.09 0.71 

Annual load 
kg/yr 

3 24 3 2 

Type of waste 
treatment 
facilities 
before outlet 

Mechanical waste 
treatment facilities (oil 
separator, vertical flow 
tank, double-bed filters) 

Mechanical 
waste treatment 
facilities (oil 
separator) 

Universal modular 
unit 

Oil separator, 
septic tank 

Type of outlet Riparian, 
unsubmerged, pointed 

Riparian, 
unsubmerged 

Stream, 
unsubmerged, 
diffusing, free-flow 

Riparian, pointed, 
unsubmerged, 
free-flow 
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Statutory discharge standards have been specified for 22 substances (ranging from 14 to 20 for 

each outlet). The allowable concentration in the effluents for all substances has been adopted at a 

level of MPC for fishery waters. Despite ongoing measures to maintain the efficiency of waste 

treatment facilities, such high quality of treatment has, so far, only been reached at outlet No. 4. 

The yearly input of oil with controlled runoff amounts to about 30 kg/year. 

 

1. The facility has a storm water runoff network on its site, ensuring the interception and 

treatment of 100% of overland runoff. Thus, unrecorded runoff only comes with groundwater runoff 

(with a flow of groundwater or pollutant in the form of a separate phase). 

2. Soils on the site are polluted with oil trans-mix (primarily, diesel fuel and HFO). 

Maximum pollution has been registered at depths of one metre at the tank farm. At access routes 

and loading bays, maximum concentrations have been registered at depths of 2-3 m (near the 

groundwater level). The maximum oil concentration in the soils is 20 g/kg. 

3. Within the terminal’s site, there is an unconfined aquifer, limited to river-borne and 

man-caused sand and sandy loam sediments. No pronounced confining layer is present at the 

depths of penetration (4 m). According to geophysical studies, waterproof bedding rocks underlay 

at depths of not less than 7-8 m. The groundwater depth is 0.8 – 2.5 m. The flow of groundwater is 

directed towards the River Pregolya. 

4. In the eastern part of the site, at berth No. 1, a petroleum plume has formed on the 

groundwater surface, over 0.5 m thick and 0.5 ha in area. 

5. A chemical analysis of the oil content shows that the plume was formed following the 

previous use of the area rather than by present-day pollution. 

6. The plume was formed in the immediate vicinity of the riverbank. The distance of the 

plume from the riverbank to the contact area is about 200 m. Oil seepage into the river has been 

observed along the contact surface. A concrete-clad berth acts as a dam; however, it fails to 

ensure the required level of waterproofing. The highest density of pollution has been registered in 

areas with no concrete-clad piers. The intensity of the seepage is subject to the current river height 

and groundwater level. 

7. The amounts of oil input from the plume into the river by way of the loading bay is 

estimated at 0.005 m3/day (up to 0.5 t/year); moreover, according to estimates, the continuous 

pumping of the free oil phase along the platform has decreased the amount considerably 

compared to the situation before pumping was started. 

 

An analysis of the current state of affairs shows that environmental measures already implemented 

do not enable the facility to ensure the required reduction of oil pollution in the River Pregolya. If 

further environmental actions are ceased, the watercourse will remain polluted for more than 50 

years.  
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7.  Efficiency objectives with regard to the protection of the River Pregolya against oil 
pollution 
 

The River Pregolya is an important source of water supply and its fisheries belong to the 

highgest fishery category. However, the watercourse is exposed to extremely high man-caused 

impacts. Downstream from the city of Kaliningrad, the river water is described as polluted with an 

oil content close to MPC. The discharge of oil into the River Pregolya is some 20 t/year. 

 The draft of the regulatory maximum permissible oil concentration in discharged 

wastewater for fishery waters is suggested at 0.05 mg/l. Thus, the following requirements apply to 

the efficiency of environmental actions provided for by this plan: 

• reaching an oil concentration of 0.05 mg/l at all wastewater outlets into River Pregolya; 

• excluding the input of an free oil phase into the open water area of the River Pregolya; 

• phasing out the input of free oil phase from the polluted soil mass into the River 

Pregolya; 

• all actions taken shall not disrupt the basic operating procedure of the fuelling and cargo 

handling facilities or reduce the level of industrial safety of individual operations. 

 

  



 

18 

8. Cleaning the fuel and cargo terminal from oil contamination  

8.1. Comparison of different remediation methods 
 

Due to wide spreading oil and oil products pollution in the Russian Federation and internationally, 

many methods of cleaning the diverse natural environments have been developed. 

 

The remediation of oil polluted sites can be targeted at contamination in soil, groundwater, surface 

water, sediment and effluent/wastewater. The actual treatment of contaminated soil or water can 

be carried out ex situ (i.e. the treatment of excavated soils or pumped or collected waters) or in situ 

(i.e. treatment in the ground without physically removing soil or water). Ex situ treatment can be 

further carried out on site or beyond the site at separate treatment facilities. The type of all the 

treatment techniques can also be divided into physical, physical and chemical, and chemical and 

biological.  

 

A description of the potential remediation methods for the KPTF site is given in Annex 7. The table 

introduces as many alternative remediation methods as possible. It also presents methods for 

treating both oil polluted soil and waters both in situ and ex situ. Some of these methods have a 

sound theoretical basis and are commonly applied in practice while others can be considered as 

theoretical or they represent methods that have been tested only on a small scale. These 

reference materials can be useful for the management of the port and oversight services when 

selecting promising methods for the remediation of contamination (not only in a particular case) 

because the market for such services in Russia is not yet sufficiently developed and there are 

companies that offer ‘unique’ ways to clean areas using methods not tested and applied in practice 

yet.  

 

Physical methods of ground remediation include: mechanical, hydrodynamic, aerodynamic, 

thermal, electric, magnetic and electromagnetic. 

 

Mechanical methods are the simplest and the most versatile ways to clean areas and water basins 

from intensive pollution; however, these generally just transfer the pollution from to another 

location and may be seen as the preliminary or auxiliary remediation stage (Korolev, 1997). The 

excavation / replacement of the soil may be viewed as an acceptable method when complete and 

full site remediation is required. This method is expansive as the owner has to pay for the 

transportation of large amounts of dangerous waste, their disposal and the laying of the new soil. 

This method may not be used in cases, where technical structures exist in the soil.  

 

The hydrodynamic effect is the main method of remediation of underground waters and soil that 

contain such waters from various types of contamination. The hydrodynamic effect is used as 
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drainage, pumping, bypassing and filtering, etc.; the removal of the contaminants is carried out with 

a filtering liquid stream. To remove the oil and oil product contamination, drainages are widely 

used. The creation of a drainage network allows to both decrease the level of contamination in the 

soil and to prevent its further distribution. To construct the drainage network, a horizontal and 

vertical, deep and shallow drainage system can be applied alongside a vacuum and moling 

drainage process. The cost of the method significantly depends on the soil and drainage network 

features. This method of remediation is the most effective under the following conditions: high level 

of ground waters, highly permeable soils, significant natural head gradients and a pronounced 

single stream direction (hydrodynamic conditions favourable to contamination localization). 
 

The most widely used method to recover the free oil phase is the pumping method. The wells are 

designed to remove the mixture of water and oil, water and oil separately, or just the oil. While 

summarizing the methods of extraction of the free oil phase by pumping, the three main layouts 

may be described (Vorsunov et al., 2005): 

• pumping without the creation of a depression water funnel; 

• extraction of the oil with the creation of the depression funnel due to simultaneous 

pumping of the underground waters; 

• pumping of the free oil by inflow intensification. 

 

The aerodynamic remediation methods are similar to the hydrodynamic methods by mechanism, 

but the contamination removal uses circulating gases. This method can be applied to volatile 

hydrocarbons such as gasoline compounds and some light diesel hydrocarbons. The blowing 

method and vacuum and steam-vacuum extraction use aerodynamic methods.  

 

The blowing method is one of the simplest methods of removing the contamination; however, it has 

several significant flaws, the most notable being its low remediation degree, the low cleaned 

volume and the destruction of the soil structure (Schekoldin, 1996). To remove the aromatics in 

order to improve the remediation effectiveness, the blowdown with carbon dioxide may be used.  

The blowing method is rarely used to remediate soils in situ.  

 

During the steam and vacuum extraction the contaminated rocks are heated to steam temperature, 

which is then pumped down by vacuuming. The method combines aerodynamic and thermal 

effects. The temperature in the soil after the treatment is 2,0000С. The method is used to clean the 

soils from the petrol and other light oil products. However, the in-situ treatment of gasoline 

hydrocarbons can typically be applied under the prevailing natural normal soil temperature.   

 

Thermal methods of remediation are frequently used as the main or auxiliary methods for the 

remediation of areas with oil contaminations. Combustion in situ is the most effective method of 
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contamination localization in case of massive oil and oil products spillages under conditions, when 

the migration of the contaminants must be prevented in case of lack of the protective gear. Such 

combustion is effective only in case of presence of the fresh contamination at the surface of the 

soil. This method of open flame combustion has significant limitations, as long as in this case the 

distribution of flame shall be limited, and the harmful products discharge into the air during the 

combustion. The soils cleaned in such manner are removed to the landfill for disposal anyway. 

 

Heating the soils could theoretically be an auxiliary method for the activation of biological 

decomposition of the contaminants. The cost of such heating would be quite high in any case and 

depends on the selected method of heating. 

 

Electric and electromagnetic methods are used for remediation of the oil contamination as auxiliary 

method.  Electricity can be used for soil heating, which may be a factor for activation of remediation 

of soils using other methods, preferably chemical and biological. As the independent remediation 

methods the electroosmosis and electric destruction of the oil contaminations may be viewed 

(Korolev & Nekrasova, 1995). The flaws of such methods are the possibility to used low-

permeability water-saturated soils only, besides these may significantly activate the corrosion 

activity of the soils towards the metals and concrete structures.   

 

Sorption is basically the only method that allows the removal of floating oil from water surface.  

 

More than 300 companies are now producing (or claiming to produce) various sorbents; however, 

only few are well-known on the market. Various features may be used to classify the sorbents 

(Arens et al. 2006) as seen in Table 5. 
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Table 5. Oil sorbents classification. 

By designation 
applied to the surface for removal of the surface 
contaminations of water and soil 

loaded to the filters for removal of the volumetric 
contaminations of water and air 

By the preferred disposal method 
Removal to the 
landfill for the 
natural 
decomposition  

Use as the 
additives to 
the asphalt 
and other 
composites 

Biodegradation Combustion Extraction 
of the 
product 

thermal 
distillation 
of the 
sorbate 

washing 
the 
sorbate 
with 
solvents 

regeneration 

By the initial raw material 
inorganic organic 

of natural minerals of artificial 
inorganic 
minerals 

organic and 
mineral 

of 
caustobiolithes 

of the natural 
raw material 
of vegetative 
and animal 
origin and 
wastes of 
their 
processing 

synthetic 

sand, clays, etc. perlite, claydite, 
silicagel, etc. 

sapropel, shales, 
oil-slime 

peat, coal, 
graphite, etc. 

moss, 
leaves, bark, 
sawdust, 
straw, husks 
from the 
grains 
processing, 
waste paper 

polypropylene 
polyurethane, teflon, 
phenolformaldehyde 
plastics 

 

By the specialfeatures 
magnetic swelling containing PAV - 

oildispergators 
containingoilthickeningagents containing 

bacterial 
cultures for 
bio-
decomposition 
of the 
hydrocarbons 

others 
(variable density, 
ion-exchanging, 
etc.) 
 

disperse shaped 
low-disperse large-disperse fibrous pressed combined 

powders chips, granules, 
flakes 

woven and non-woven 
materials 

slabs and other 
configuration 
products 

sorbing booms, 
cushions, mats 
with envelope of 
permeable 
material 

By the character of wetting 
hydrophile Neutral wetting hydrophobic 

static sorbent material wetting angle 
with water below 900 

static sorbent material wetting angle with 
water approximately 900 

static sorbent material wetting 
angle with water over 900 

By buoyancy 
High buoyancy (over 72 hours) Limited buoyancy (3-72 hours) non-buoyant (under 3 h) 

By the porous structure 
non-porous large-porous meso-porous low-porous hetero-porous 
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 pore curvature 
angle over 200 

nm 

pore curvature angle 1.5- 200 
nm 

pore curvature 
angle below 1.5 

nm 

pore curvature 
angle significantly 

variable 
sand, sulphur claydite, perlite, 

synthetic 
corbents, brick 
chips 

diatomite clays, silicagel, 
some types of active coals 

active coals of 
drupes 

sorbents of peat, 
wood, agricultural 
wastes 

with isotropic porousness with anisotropic porousness 
mineral sorbents, sorbents of coal, graphite, oil residuals, 

foamed synthetic sorbents 
sorbents of the fibrous synthetic or natural materials 

 

Sorbents are widely used for the removal of emergency oil spillages. To some extent, the disperse 

soils themselves act as the sorbents for the oil products. The use of sorbents to clean the soil in 

situ is complicated by the fact that the sorbent particles may be quite large, which restricts their 

movements in the porous environment of the disperse soils. In many cases, the process of sorption 

is reversible; for this reason, the presence of the absorbed oil products in the soil in cases of 

changed physical and chemical conditions may be the source of the secondary contamination. In 

case of application of the sorbents for remediation of the contaminated water extracted from the 

soil or for the removal of the surface contamination the disposal of big volumes of the 

contaminated sorbent shall be required. 

 

A comparative description of the oil sorbents most frequently used in Russia is given in Annex 8 

(Sorbent and filter market in Russia. Price and features analysis as of 2010). 

 

Among the chemical methods to clean the soil, oxidation is most widely used (Krzhyzh & Reznik, 

2007). Ozone, chlorine, lime and hydrogen peroxide, etc., are used as the oxidating agents. 

Additional safety precautions are taken when using chemical reagents. 

 

Biodestruction. In the environment the oil and oil products are subject to natural processes of 

decomposition due to interaction with the microbal community in the soil. Under conditions of 

massive contamination (in saturated soil), the rate of biological degradation is slow or insignificant 

because of the lack of oxygen and the toxicity of the free phase oil on the microbes, for example.  

 

While biodestruction is one of the most environment-friendly methods of soil remediation, it is has 

significant limitations on application (Rogozina et al., 2010). The features of the most widespread 

biopreparations in Russia are given in Annex 9 (based on the data from portal http://vitusltd.ru/). 

This information can be useful as a reference source for the port administration. 

Methods to activate indigenous microflora are aimed at creating an optimal environment for the 

development of certain groups of microorganisms that decompose oil. For this purpose, using 

methods to improve soil aeration (ploughing, hoeing, blowing, etc.), optimizing soil temperature 

regime, fertilizing and adding reagents that affect the pH of the soil, making surfactants for 

http://vitusltd.ru/
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dispersion of oil, etc. Methods for remediation due to activation indigenous microflora are among 

the most effective and environmentally friendly and cheapest biological ways to clear area. 

 

8.2. Analysis of the applicability of various methods to remediate the oil 
product contamination generated at Kaliningrad terminal 

 

As a result of the detailed field and chamber research, the following characteristics of the oil 

product contamination, generated at the territory of FCT at KSFP, have been identified: 

• in the area of the fuel piers and moorage 1, the contamination with oil products in the 

free phase is observed; the oil products’ maximum layer thickness at the time of the 

survey was 0.56 m; 

• contamination is composed of a mixture of oil hydrocarbons with various degrees of 

degradability; 

• the contaminated area is 0.5 ha; 

• the soil, where the contamination has been accumulated, is composed of non-uniform 

disperse soils with a predominantly sandy and sandy-loam composition; 

• the groundwater flow towards the River Pregolya; 

• the contaminated area is characterised by a high density of overground and 

underground lines; 

• fuel and cargo terminal is a dangerous production facility, and thus special precautions 

are taken on the site; 

• fuel and cargo terminal has own reserve capacity to clean the oil-containing sewage 

waters and to dispose of the oil products. 

 

Due to the above-mentioned, the following requirements shall be applicable to the soil 

decontamination method: 

• Sufficient effectiveness under conditions of high contaminant concentrations. As 

long as the contamination of the water basins is mainly characterized by the presence 

of the free phase of the oil products, the most important aspect is the removal the very 

free phase of the oil products, however, given the soil features, the minimization of the 

contents of the residual jammed capillary oil products shall be also required. 

• The absence of restrictions on the main business activities of fuel and cargo 
terminal for the entire period of decontamination, including: 

o Minimum destruction of the soils from the surface, if the soil is supporting 

the engineering structures, which are necessary for the continuation of business 

o The absence of the toxic residual and intermediate products of disposal, 
as long as the ground flow from the contaminated area is unloaded to the water 
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taking the fishery category 1 as a basis, located in the nearest vicinity. (Water 

cannot be toxic if it is discharged to the river where fisheries are located). 

o The absence of effect on the corrosion activity of the soils, due to the high 

density of the underground engineering lines, including oil product pipelines. 

(The structures in the ground cannot be jeopardised due to digging or 

corrosion.) 

o The absence of generating dangerous (class 3 and above) solid wastes 
during the remediation, as long as the possibility to dispose of such wastes is 

limited in Kaliningrad region. 

o The low risk of fire, as long as the enterprise is a dangerous production facility.  

 

In this case, the following factors are of less importance: 

• High degree of remediation. As long as the contaminated area is located on the site of 

the enterprise, the cleaning of the soil to concentrations within the permitted limits shall 

not be required. The removal of the oil products in the free phase is primarily required. 

• The generation of significant volumes of oil and water mix or contaminated waters, as 

long as the enterprise has its own reserve capacity to dispose of such. 

 

The analysis of the above methods in terms of their applicability to cleaning of the contaminated 

site of FCT at KSFP is given below. 
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Table 6. Applicability of various methods of remediation of oil from the soil on the site of 
FCT at KSFP. 
Cleaning methods Factors Conclusion 

on the 
cleaning 
method 
applicability 

Effecti
veness 
at high 
conce
ntratio
n of 
the 
conta
minant 

Destructio
n of the 
soil 
structure  

Presence 
of the 
toxic 
disposal 
products 

Effect on 
the 
corrosio
n activity 
of the 
soils 

Generatio
n of the 
solid 
dangerous 
waste 

Fireda
nger 

Required features + - - - - -  
Physical Mechanical + + - - + - no 

Hydrodynamic + +- - - - - yes 
Aerodynamic + + - - - - no 
Thermal + + - +- + + no 
Electric and 
electromagnetic - - - + - - no 

Physical 
and 
chemical 

Coagulatory - +- + + + - no 
Sorption +- +- - - + - no 

Chemical Oxidation +- - + + +- +- no 
Biological Biodestruction - - - +- - - no 

Bioabsorption - - - - + + no 
 

Thus, the analysis of the existing cleaning methods shows that the only possible method is 

hydrodynamic. In this case, from all the above hydrodynamic methods the most preferable is the 

use of the active vertical drainage system, as long as the construction of the horizontal drainage to 

capture the contamination is limited due to the large structures on the contaminated area. The 

effect on the structure of the soil is only possible in the case of significant change of the 

hydrodynamic mode; for this reason, digging below the groundwater level is to be avoided.  

 

Biodestruction should not be used as the main cleaning technology due to its ineffectiveness under 

conditions of high concentrations of contamination; however, during the final stage of cleaning, the 

application of microbiological cleaning decreases the residual concentrations of the oil products in 

the soils. 

 

The three most potential hydrodynamic methods of cleaning the soil are described below. 
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8.3. Selection of the most prospective technology of remediation of the fuel 
and cargo terminal site from oil contamination 

 

Currently at the site, the pumping of the water and oil mix are carried out through wells 

using the submersible pumps. To ensure the completeness of extraction of the oil products the 

increase of the amount of well shall be required. As an alternative to the applied method, the 

following are proposed: 

• pump-down of the water and oil products mix with washdown; 

• pump-down of the water and oil products mix with preliminary soil treatment with steam. 

 

The effective system of the operating wells has been operating on a continuous basis since 

2010. The wells are located along the fuel piers. To date, 15 operating wells have been drilled. The 

pump-down is performed with 11 submersible pumps moving from well to well. The pumps are 

installed 1 m below the stationary liquid level in the well. The mixture of the groundwater and oil 

products is pumped down from the wells - the volume of the monthly pump-down is 10-20 m3. 

During the periods with negative air temperature, the pump-down is not carried out. The radius of 

the depression funnel near each well does not exceed 5 m.  

 

The thickness of the oil products lens based on the data of the organization carrying out the pump-

down has decreased by 20 cm. Therefore, the volume of the oil lens has decreased by 

approximately 20-30%. The effective operating wells are located predominantly in the area of the 

drainage piers, which does not allow the pumping of oil from the contamination front, located 

directly on the shoreline. Based on expert estimates, the level of oil extraction at the pumping 

system is 50-60%. A significant section of the oil remains in the soil by capillary forces (residual 

saturation).  

 
The pumping process is presented in Fig.3. 
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Fig.3 The pumping process of water and oil mix. 
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Table 7 – The approximate costs of remediation works 

Cost items Types of work Work unit cost, 
EUR 

Volume of 
work 

Cost, 
EUR 

Capital 
expenditures 

Drilling of the wells (with 
tubing and installation of 
filters) 

65 30 r.m 
(75 r.m.)1 

1,950 
(4,875) 

Purchase and installation of 
the pumping equipment 

1,000 2 (11) 2,000 
(11,000) 

Current 
expenses 

Electricity costs 0.08 /kW 2000 kW/year 160 
Costs of disposal of the 
pump-down products 

Carried out by the 
customer 

600 m3/year  

System maintenance costs 60 /day 300 man-days 
annually 

18,000 

Total Capital investments  3,950 
(15,875) 

Annual current costs   18,160 
 

At the current rate, the remediation of the territory will take four years at a total cost of EUR 

160,000, bearing in mind that the work has been ongoing since 2010. Additional investments are 

estimated at EUR 77,000 (excluding the disposal costs of the extracted oil products and 

contaminated waters).  

 

A contractor was commissioned to drill the wells, install the equipment and the clean the soil at a 

fee of EUR 200 per m3 of extracted oil products. The costs of the power supply and disposal of the 

pump-down products are covered by the enterprise. In the near future, the contractor will review 

the tariff for the services and introduce a EUR 2,200 maintenance fee for the pump-down. 

Consequently, in order to clean the area, the enterprise is required to invest about EUR 88,000. 

 
  

                                                           
1 First number: volume of work to be executed; number in parenthesis: already completed work. 
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The second method proposed for cleaning the soil is the upgrading of the oil products pump-

down system by installing additional injection wells. Per one operating (pumping) well, three fill-in 

(injection) wells are attributed, where the water previously pumped from the soil and containing the 

residual concentrations of oil is poured. 

 

The pumping of the water and oil products mix with washdown is presented in Fig.4. 

 
Fig.4 The pump-down of water and oil products mix with washdown. 

 

This method has the following advantages: 

• the effect on the geodynamic condition of the soil in connection with the decrease of the 

groundwater level is practically absent; 

• the effect of increasing the contamination distribution depth is absent, as long as the 

changes of the groundwater level are practically absent; 

• due to the effect of the washdown, the share of the oil in residual is decreased, and the 

share of the extracted oil products increases (to 10%). 

 

The remediation method of the contaminated soils is currently applied at the port of Venspils. The 

final stage of cleaning - pumping the solutions with micro-biological preparations - is possible 

through the system suggested, which will significantly accelerate the degrading of the residual 

contamination. 
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However, the possibility to intensify the pump-down into the river at the initial stages of the fill-in 

should be considered due to the local increase of the groundwater along the riverbank area. The 

following cost breakdown of the work is approximate, as long as before the beginning of work the 

detailed design shall be developed and confirmed with the relevant hydrogeological estimates. 

 
Table 8. Approximate value of cleaning using the pumping method with washdown. 

Cost items Types of work Work unit cost, 
EUR 

Volume of work Cost, 
EUR 

Capital 
expenditures 

Drilling of the wells (with 
tubing and installation of 
filters) 

65 75 r.m 
(135 r.m.)2 

4,875 
(8,775) 

Purchase and installation 
of the pumping equipment 

1,500 9 13,500 

Current 
expenses 

Electricity costs 0.08 /kW 2,500 kW/year 200 
Costs of disposal of the 
pump-down products 

carried out by the 
customer 

200 m3/year  

System maintenance 
costs 

60 /day 400 man-days 
annually 

24,000 

Total: Capital investments  18,375 
(8,775) 

Annual current costs   24,200 
 

To implement the soil remediation, based on the pump-down method with washdown, additional 

capital costs of EUR 18,375 are required. The cleaning period will be approximately three years 

and the total expenses EUR 73,200.  

 

The company carrying out the pump-down suggested the following payment scheme: drilling and 

pumps for the wells will be covered by ECO-Partner Ltd. (the pumps and other well equipment will 

remain the property of the company and may be used at other facilities in the future); the enterprise 

shall pay for the services initially at EUR 2,500 monthly and shall bear the expenses for electricity 

and the disposal of the products of the pump-down. The cost of the soil cleaning will thus be about 

EUR 90,000 excluding the cost of disposal. The cost of cleaning the contaminated wastewaters by 

this method is significantly lower than when using the simple pump-down providing the extracted 

groundwater is pumped back to the soil. 

  

                                                           
2 First number: volume of work to be executed; number in parenthesis: already completed work. 
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9. Conclusions regarding different remediation technologies 
 

Based on the analysis of the technical, ecological and economic features of the prospective 

cleaning methods, it has been established that: 

• the most effective method of extraction of the free oil products is the pump-down 

method with a preliminary washdown of the soil, unless a higher cleaning level can be 

achieved at the same cost; 

• after removal of the free oil phase, cleaning the soil with metabolizing microbes is 

recommended; 

• before beginning the work, a detailed plan should be developed to confirm by 

hydrogeological calculations that seeping of oil into the River Pregolya will not increase 

during any of the stages of. A preliminary map of the location of the operating/fill-in 

wells is given in Annex 10. A description of this method is given in section 9.2. 
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10. Environmental activities 

10.1. Measures to Reduce the Oil Discharge with Wastewater from the Fuelling 
and Cargo Handling Facilities 

 

The project for a standard permitted discharge cover the treatment of all types of oil polluted 

wastewater of 0.05 mg/l. However, the facility cannot ensure the required level of treatment at 

three of the four outlets. The average oil concentration in the wastewater is 10 times higher than 

the permitted level. Nonetheless, the highest degree of purification has been achieved at the bilge 

and ballast water treatment unit, where the oil content is no more than two times higher than the 

standard level (outlet No. 4). The worst level of purification was observed at outlet No. 3, where 

MPC for oil was exceeded by 16 to 30 times. Following insufficient effluent treatment during 2012, 

the facility discharged almost 12 times more oil products than is provided for by the respective 

standard. A similar situation was also observed in 2011. 

 

To obtain permission to use the waterbody, the facility had to draw up a discharge reduction plan 

for 2013-2015. The implementation of this plan will bring the oil concentration levels down to the 

following: 

• outlet No. 2 – 0.3 mg/dm3 (6 MPC) 

• outlet No. 3 – 0.3 mg/dm3 (6 MPC) 

• outlet No. 4 – 0.05 mg/dm3 (1 MPC) 

• outlet No. 5 – 0.5 mg/dm3 (10 MPC) 

 

According to the available data, the plan provides for the significant reduction of oil concentrations 

in effluents (1.8-3.7 times); however, it does not ensure a statutory quality standard of the same 

(except outlet No. 4). Moreover, the input of oil into River Pregolya will be reduced approximately 

threefold. Actions provided for by the discharge reduction plan have been taken into account in this 

Environmental Management Plan (Annex 1. Actions 1 and 2). 

 

Provided the actions taken to maintain operation capacity of the existing waste treatment facilities 

do not help achieve the required level of effluent treatment, the Environmental Management plan 

provides for a full-scale renovation of waste treatment facilities according to the project initiated in 

2005. The upgraded waste treatment facilities will implement a multiple system for the physical, 

physical and chemical, and biological treatment of wastewater and would thus enable compliance 

with fishery standards for all pollutants. 
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10.2. Measures to Enable the Containment of Existing Sources of Oil Pollution in 
the River Pregolya 

 

The field surveys conducted in 1999-2003 and 2013 identified the presence of oil product plumes 

of about 0.5 ha within the soil body under the fuelling and cargo handling facilities near the loading 

bays. Oil seepage into the river results in continuous oil pollution. A custom designed oil product 

migration model has ascertained that oil pollution into the river might reach 0.5 t/year, which is ten 

times higher than the oil input with controlled runoff. 

 

At present, the facility is working on pumping oil out of the plume through a system of holes 

arranged near the loading bays. As the time of the survey, the pump-out was carried out at 12-13 

holes (pumping was transferred from one hole to another as the volume of oil pumped out of an 

individual hole is reduced). Pumps are fitted 1 m below the stationary fluid level and pump out 

automatically until the level goes down to the pump’s nozzle. The radius of the cone of influence is 

not more than 5 m according to the operating company. 

 

An analysis of the pollutant migration profile in the soil mass has shown that the actions have had 

a measurable ecological effect. According to expert estimates, the size of the oil product plume, 

over the period of the pump-out, has been reduced by approximately 20%. However, the existing 

system of holes apparently fails to cover part of the oil products accumulated in the coastal area. 

Also, according to most of scientific sources, the share of oil recovery by way of a simple pump-put 

(given the homogenous, highly pervious soils) is not more than 50-70%. Thus, the measures to 

pump oil out of the soil mass, though of measurable ecological effect, still cannot be acknowledged 

sufficient. 

 

To increase the share of oil recovered by way of the pump-out, the plan provides for the 

replacement of a simple oil pump-out with formation flushing. In this case, some holes will be used 

as operating holes (for pump-out) and others as intake wells. Water resulting from the oil product 

phase separation during previous pump-outs would be injected into the intake wells. This water 

contains oil of insignificant concentrations and is capable of triggering the recovery process. The 

proportion of intake wells and operating holes has been assumed to be 3:1. To enable the full-

scale conversion to the new pump-out system, 15 additional holes will have to be drilled. The 

pump-out process shall be arranged so as not to have the existing operating holes stopped 

following the conversion to the new system. Thus, no decrease in the amount of oil to be pumped 

out shall be expected during construction and assembly work. 

 

All the operating/fill-in wells can be used including existing operating and new operating/fill-in wells. 

The role of the wells (operating or fill-in wells) can be changed according to the results of the 
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pump-out during cleaning. A preliminary map of the location of the operating/fill-in wells is given in 

Annex 10. 

 

Implementing the oil pump-out with formation flushing will enable the recovery of up to 70% of 

accumulated oil products and make a clean sweep of the plume. 

 

However, residual oil pollution of the soil mass will still be significant. In view of non-homogenous 

soil, the content of oil in the form of slick and capillaries will be so high that the probability of the 

waterbody still being polluted oil pollution remains rather high unless there are drastic changes in 

the hydrological factors. 

 

To prevent pollution with residual oil, the quay at berth No. 1 must be reconstructed with 

waterproof concrete cladding to a depth of at least 5 metres. This work is expected to be carried 

out as part of the in conformity with the 2005 project. Prior to the commencement of this work, a 

project update is required together with expert reviews. The action will help phase out oil inputs 

into the river with groundwater runoff. 

 

Although the quay project will totally isolate the polluted soil from the water surface, the plan 

suggests an integrated solution of combining the oil pump-out and the construction of a waterproof 

barrier with the following reservations: 

• The project update and the accumulation of funds is a slow process, while the oil pump-

out system has already had a significant ecological effect. 

• The presence of the oil product plume in the soil during construction and assembly work 

might cause an extensive oil discharge during earthwork operations. 

• If oil product plume is not removed, oil might find its way into the storm water runoff 

system, which is likely to be detrimental to the operation of the waste treatment facilities 

that are apparently not classified for the intake of effluent with extremely high oil 

concentrations. 

• Oil pollution of the river will resume due to the wearing of the concrete cladding.  

10.3. Measures to Enable the Decontamination of the Surface of the River 
Pregolya  

 

The studies have shown that the water area surface is polluted with an oil slick through: 

• minor oil spills in the course of servicing of vessels; 

• emergencies related to oil spills from vessels of shore-based marine terminal facilities; 

• oil seepage from the polluted soil mass. 
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The procedures and actions in case of oil spill emergencies are provided for by an OSRP the 

facility has in place. 

 

The oil seepage from the polluted soil mass is currently a continuous source of pollution.  

 

To prevent the pollution spread both in case of continuous pollution and in case of oil spill 

emergencies, oil spill booms are used. Further to the OSRP in place, 1,420 running metres of 

BPP-600 booms are required to ensure safety in the water area pertaining to the fuelling and cargo 

handling facilities. The use of sorbent booms, given the existing level of pollution, is impractical 

since the efficiency of the containment would only slightly increase relative to the  cost of the 

sorbent booms; moreover, their use would generate additional hazardous wastes, i.e. polluted 

waste sorbent. The standard service life of permanent floatation booms is about two years. 

 

To ‘sweep up’ oil spills from the waterbody surface in emergencies, oil spill boats are used, as well 

as third parties’ mop skimmers. In other cases, the surface is cleared by an oil spill boat  while in 

areas of a thin oil slick formed following oil seepage chemicals are used for the on-site destruction 

of oil slick. To enhance the efficiency of sweeping the oil from polluted soil bodies and accumulated 

inside the oil spill booms, the plan provides for the acquisition of a compact skimmer fitted with a 

power pump.  

 

The operating principle of a weir skimmer is simple: a pump inside the skimmer forces a level of 

fluid lower than that in the water. Each weir skimmer has a skimming head that allows a surface 

stratum of water/oil 3-30 cm thick to be swept up in the skimmer. It takes two operators to operate 

a weir skimmer. If the skimmer’s weir is adjusted manually, then the volume of the swept oil 

depends on the skill of the operator. An experienced worker would be able to adjust the skimmer 

weir so that the equipment would help sweep up to 95% of oil from water surface.  

 

A weir skimmer is much cheaper and more reliable than a mop skimmer and is less dependent on 

operational factors; however, it is almost as effective as far as the quality of water area clearance 

is concerned. A weir skimmer can cover a larger water area, thus increasing the amount of swept 

oily water. For the fuelling and cargo handling facilities, this is not a limiting factor since the swept 

oily water may be directed to the in-house waste treatment facilities saving significant energy 

resources. (We have considered a weir skimmer and mop skimmer but mostly in fuelling an cargo 

handling facilities there are in-house waste treatment facilities.) 
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10.4. Measures Meant to Enhance the In-process Monitoring of Pollution 
Sources and Environmental Conditions 

 

Currently, the Kaliningrad Fishing Sea Port has been successfully implementing the programme for 

the in-process environmental monitoring of the waterbodies. The programme comprises the 

monitoring of the surface water quality at the discharge outlets and control stations on the River 

Pregolya. The programme also includes monitoring the hydrological values of the river. 

 

The existing monitoring programme’s major shortcoming is the fact that it is aimed at monitoring 

the parameters of the facility’s controlled discharge and its impact on the river. The results of field 

survey in 2013 revealed that the main source of oil pollution of the river originating from the facility 

is polluted groundwater runoff. Therefore, the environmental management plan aims to enhance 

the programme for in-process environmental monitoring by controlling the input of oil from the 

polluted soil mass.  

 

The suggested actions to enhance the in-process environmental programme include: 

• setting up an additional inspection point to monitor the water quality in the River 

Pregolya at berth No. 1 where the most intensive oil discharge has been registered; 

• monitoring the quality of the subsurface water in holes Nos. 17, 21 and 29 located along 

the waterside and in other holes where the free oil phase was identified in 2013; 

• monitoring the groundwater level and thickness of the oil product plume in said holes; 

• a comprehensive soil vapour survey of the whole terminal in a 25 m grid to monitor  the 

occurrence of gasoline hydrocarbons using a photoionisation detector (PID);   

• a visual inspection of the water area to detect any oil slicks. 

 

A complete supplementary programme for in-process environmental monitoring is outlined in 

Annex 11. 

 

The monitoring frequency and the set of parameters to be monitored have been assumed in 

conformity with: 

• Sanitary requirements Applicable to the Protection of Subsurface Water against 

Pollution. SP (Sanitary regulation) 2.1.5.1059-01 and SP 2.1.5.980-00.   

 

Following the implementation of the measures taken to enhance in-process environmental 

monitoring, the facility will have a tool to control the efficiency of soil mass oil pollution response 

actions, and will be also able to promptly respond to oil pollution of the adjacent water area. In 

addition, the results of on-process environmental monitoring may be used to simulate the migration 

of pollution during the course of implementing various environmental projects. 
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11. Description of Environmental Protection Costs 
 

The cost of implementing the environmental actions provided for by the plan will be in the region of 

RUB 181,875 over five years (2014-2018). Of this, RUB 161 million has been earmarked for major 

activities related to the renovation of waste treatment facilities (RUB 73 million) and the quay (RUB 

88 million). Capital costs for water protection are tentative and are subject to the updating of the 

design specifications and estimates. A detailed description of environmental management costs is 

outlined in Table 9. 

 

The facility’s financial situation does not enable the implementation of the environmental measures 

at its own expense. Accordingly, the facility will finance the design specifications and estimates at 

its own expense (about RUB 6 million), while the implementation of the measures will be financed 

by external funds. To date, no external financing sources have been defined; however, the most 

likely sources of funding will be from federal target programmes (FTP) as presented in Table 10. 

The operating costs for the implementation of the Environmental Management Plan are 

estimated at RUB 20,775 thousand over five years. The maximum costs shall be fall to the share of 

2015 and amount to RUB 5.5 million, minimum will fall to the share of 2018, i.e. RUB 2.8 million. 

These costs shall be covered by the facility and distributed as follows: 

• reducing oil discharges with wastewaters: RUB 800,000; 

• containing the existing sources of oil pollution: RUB 6,175; 

• decontaminating the surface of the River Pregolya: RUB 7,700; 

• enhancing the in-process monitoring of pollution sources and environmental conditions: 

RUB 6,100.  

The costs specified in the plan do not include environmental pollution charges. The costs 

provided for by the plan will be updated every year subject to inflation and the facility’s current 

financial situation.  
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Table 9. Expenditure on Implementation of Environmental Management Plan. 

Actions  Years  

Costs, RUB thousand 

Operating  Capital  

Total  

  
including 
own funds  

including 
external 
funds  

Reduction of Oil 
Discharge with 
Wastewater 

2014 200   200 200   
2015   3,000 3,000 3,000   
2016   3,5000 35,000   35,000 
2017   35,000 35,000   35,000 
2018 600   600 600   
Total  800 73,000 73,800 3,800 70,000 

Containment of 
Existing Sources of 
Oil Pollution of 
River Pregolya 

2014 2,175   2,175 1,900 275 
2015 2,200   2,200 2,200   
2016 1,200 2,000 3,200 3,200   
2017 700 86,000 86,700 1,700 85,000 
2018     0     
Total  6,275 88,000 94,275 9,000 85,275 

Decontamination of 
Oil Polluted River 
Pregolya Surface  

2014 1,500   1,500 1,500   
2015 2,200   2,200 2,200   
2016 1,500   1,500 1,500   
2017 1,500   1,500 1,500   
2018 1,000   1,000 1,000   
Total  7,700 0 7,700 7,700 0 

Enhancement of 
In-process 
Monitoring of 
Pollution Sources 
and Environmental 
Conditions 

2014 1,100   1,100 1,100   
2015 1,100   1,100 1,100   
2016 1,200   1,200 1,200   
2017 1,500   1,500 1,500   
2018 1,200   1,200 1,200   
Total  6,100 0 6,100 6,100 0 

Total, further to 
Environmental 
Management Plan 

2014 4,975 0 4,975 4,700 275 
2015 5,500 3,000 8,500 8,500 0 
2016 3,900 37,000 40,900 5,900 35,000 
2017 3,700 121,000 124,700 4,700 120,000 
2018 2,800 0 2,800 2,800 0 
Total  20,875 161,000 181,875 26,600 155,275 
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Table 10 – Possible Funding Sources for Environmental Activities from the Federal Budget 

Pos. 
No. 

National 
programme Sub-programme Time frames Actions  

Governmental 
customer Document  

Target Programme 
Instruments 

1 
Fisheries industry 
development  

Retrofit and 
incentive 

2013-2020, 1 
stage 2013-
2017 
(implementation 
plan for the 
period until 2015 
approved), 2 
stage - 2018-
2020 

Subsidizing fishery 
units for the 
payment of interest 
on loans taken for 
the replacement of 
fixed assets 

Federal 
Agency for 
Fishery 

Executive 
order No. 315-
р of 
07.03.2013 by 
the 
Government of 
the RF              
Executive 
order No. 
1120-р of 
02.07.2013 by 
the 
Government of 
the RF 

Enhancing the 
Efficiency of Use and 
Development of the 
Fisheries Industry’s 
Resource Potential in 
2014-2020 Federal 
Target Programme 
(draft) 

2 
Transport system 
development 

Maritime and 
inland water 
transport 2010-2020 

Renovation of 
existing trans-
shipment terminals 

The Ministry of 
Transport of 
the RF 

Executive 
order No. 
2600-р of 
28.12.2012 by 
the 
Government of 
the RF 

Development of 
Russia’s Transport 
System for 2010-
2020 Federal Target 
Programme 
(Regulation No. 848 
of 05.12.01 by the 
Government of the 
RF) 

3 
Environment 
protection 

Environmental 
quality control 2012-2020 

Environmental 
remedial actions 

The Ministry of 
Natural 
Resources and 
Environmental 
Protection of 
the RF 

Executive 
order No.  
2552-р of 
27.12.2012 by 
the 
Government of 
the RF   
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4 

Restoration and 
utilization of natural 
resources 

Utilization of 
water resources 2013-2020 

Subsidizing the 
partial payment of 
interest on loans 
taken for the 
construction and 
renovation of waste 
treatment facilities, 
to the amount of  
3/4 of the 
refinancing rate 

The Ministry of 
Natural 
Resources and 
Environmental 
Protection of 
the RF 

Executive 
order No. 436-
р of 
26.03.2013 by 
the 
Government of 
the RF 

Development of the 
Water Utilization 
System of the 
Russian Federation 
in 2012-2020 Federal 
Target Programme 
(Regulation No. 350 
of 19.04.2012 by the 
Government of the 
RF) 
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12. Monitoring the Efficiency of the Environmental Management Plan 
Implementation 

 

In order to monitor the efficiency of environmental actions, the respective person in charge shall 

draw up an annual report on the Environmental Management Plan to include: 

• the list of actions implemented over the year stating the amount of work projected 

and completed; 

• the projected and incurred costs and for the implementation of the actions; 

• the anticipated and actual ecological effect; 

• an analysis of identified deviations from the scope of work, and the costs; 

• guidelines for the revision of the Environmental Management Plan for the following 

year.  

The report, upon request, may be submitted to the environmental authorities for review. 

 

13. Conclusion and recommendations 
 

The Environmental Management Plan to reduce oil pollution on the River Pregolya originating 

from the fuelling and cargo handling facilities of the Kaliningrad Fishing Sea Port Federal State-

owned Unitary Enterprise contains a comprehensive list of actions that would enable 

fundamental changes in the state of the pollution in the waterbodies. A full-scale implementation 

of the plan will enable at least a 50-fold reduction of the input of oil originating from the facilities 

into the River Pregolya. This will be achieved by reducing the negative impact of all pollution 

sources identified at the facility. Thus, following the implementation of the plan, the facility will 

change its status from a large-scale polluter to an environmentally friendly industrial unit of 

Kaliningrad region. 

 

The implementation of the Environmental Management Plan will help remove the fuelling and 

cargo handling facilities from HELCOM’s hot spot list as they would no longer have a negative 

impact on the Baltic Sea’s marine environment.  
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Annex 1 
ENVIRONMENTAL MANAGEMENT PLAN FOR 2014-2018 FUELLING AND CARGO HANDLING FACILITIES OF KALININGRAD FISHING SEA PORT 

FEDERAL STATE-OWNED UNITARY ENTERPRISE 

 

Pos. 
No. Type Activities Scheduled activities 

Time 
frames 

Cost, RUR 
thousand Funding source Anticipated result Note 

1. Reduction of Oil Discharge with Waste Water  

1 

O
pe

ra
tin

g 
 

Servicing and retrofit 
of waste treatment 
facilities 

Retrofit of the last pit 
of waste treatment 
facilities at outlet #5 

Partition manufacture, 
carbon sorbent filling 

07.2014-
12.2014 50 own funds 

Oil concentration at 
outlet brought down 
to 0.5 mg/l 

 

2 

Retrofit of waste 
treatment facilities at 
outlet #2  

Setting up a primary 
sludge chamber with 
above ground water 
surface, replacement 
of sorbent in filters 

04.2018-
12.2018 600 own funds 

Oil concentration at 
outlet brought down 
to 0.1 mg/l   

3 

C
ap

ita
l  

Renovation of waste 
treatment facilities 
and sludge 

Renovation of waste 
treatment facilities at 
outlets ##3, 4 and 5 

Engineering survey. 
Project updating. State 
expert review  and 
environmental impact 
assessment of projects 

04.2015-
12.2015 3 000 own funds 

Oil concentration at 
outlets brought 
down to 0.05 mg/l. 
Liquidation of 
potential sources of 
contamination of 
soil and 
groundwater with 
oil. 

Construction work is 
planned to be carried 
out in conformity with 
elaborated drafts of 
2005  

4 

Construction and 
assembly work at 
outlet #3 

07.2016-
12.2016  

70 000 

federal funds or 
other external 
financing 

5 
Renovation of the 
sludge 

07.2016- 
07.2017 

6 

Renovation of waste 
treatment facilities at 
outlet #4 

07.2015- 
12.2015 

7 

Construction and 
assembly work at 
outlet #5 

07.2017-
12.2017 
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2. Containment of Existing Sources of Oil Pollution of Pregolya River  

8 

O
pe

ra
tin

g 
  

Decommissioning  
of open sludge tank 

Disposal of stored oil 
sludge and severely 
contaminated soils 

Oil sludge disposal 

04.2014- 
06.2015 2 000 own funds 

elimination of 
potential source of 
oil pollution of soils 
and ground waters    9 

Dismantling of sludge 
pit and site reclamation 

10 

Soil detoxification in 
way of loading bays 
and berth #1 

Integration of  a new oil 
pump-out system (with 
formation flushing) 

Drilling of 15 boreholes 
and commissioning  

04.2014-
12.2014 275 

funds of ECO-
Partner Ltd. 

Oil free phase in 
soil reduced by 60-
70% 

initially, pumping to 
be carried out by 
way of the existing 
system of boreholes Oil products pump-out 

04.2014- 
06.2017 3 900 own funds 

11 
Microbiological 
reclamation  

Injection of biological 
oil decomposers into 
soils by way of the 
existing system of 
boreholes 

07.2017-
12.2017 100 own funds 

Speed-up of  
residual oil 
degradation in soils   

12 

C
ap

ita
l  

Containment of 
pollution focus in 
way of berth #1 Quay renovation 

Engineering survey. 
Project updating. State 
expert review  and 
environmental impact 
assessment of projects 

09.2016- 
06.2017 3 000 own funds 

Isolation of oil 
product pollution 
focus from the 
water body 
(Pregolya river) 

the measure to be 
implemented on the 
basis of project 
dated 2005 13 

Construction and 
assembly work 

07.2017- 
12.2017 85 000 

federal budget 
funds or other 
external financing 
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3. Decontamination of Oil Polluted Pregolya River Surface  

14 

O
pe

ra
tin

g 
 

Containment of 
pollution on the 
water surface 

Oil spill boom 
installation 

Acquisition of guard 
booms 2014-2018 7 000 own funds 

prevention of 
pollution spread 
outside the berthing 
area   

15 

Surface oil recovery  

Water area clearance 
with the aid of a weir 
skimmer 

Acquisition of the weir 
skimmer 2015 200 own funds 

removal of oil from 
the surface of 
Pregolya river 

the cost does not 
include oil product 
waste handling, as 
long as oily water 
shall be 
decontaminated at 
in-house waste 
treatment facilities 16 

Water area clearance 
with the aid of oil-spill 
boats 

Ship maintenance and 
operation 2014-2018   own funds 

4. Enhancement of In-process Monitoring of Pollution Sources and Environmental Conditions 

17 

O
pe

ra
tin

g 
 

Implementation of the current in-process 
environmental monitoring programme 

In compliance with the 
approved programme 
for monitoring of the 
water body and its 
water protection area 2014- 2015 200 own funds 

operational 
assessment of 
pollution and 
efficiency of 
environment 
protection efforts 

  

18 
Implementation of comprehensive in-process 
environmental monitoring programme 

In compliance with to 
the programme for 
monitoring of the water 
body and its water 
protection area 2016-2018 600 own funds 

Supplements to the 
ongoing monitoring 
programme are 
outlined in Appendix 
1, Supplementary 
Programme for 
monitoring of the 
water body and its 
water protection area  
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19 

Expert review of industrial safety of the 
facilities, organizational records, regulations 
and technical documents 

In conformity with 
annual industrial safety 
compliance plan for 
hazardous production 
facilities, environmental 
and sanitary measures  2014-2018 5000 own funds 

Monitoring of oil 
leaks from tanks 
and pipelines   

20 Follow-up studies 

Simulation of oil slick 
migration under 
various conditions 2017 300 own funds 

Forecast of oil 
pollution of 
Pregolya river given 
various 
environmental 
measures scenarios 

To be carried out 
further to the results 
of in-process 
environmental 
monitoring 
programme 
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Annex 3 
RESULTS OF THE ANALYSIS OF THE SOILS TO DETERMINE 

THE OIL PRODUCT CONTENT 
 

Well No. Sampling depth, 
m Oil product content, mg/kg 

№ I 
1,0 71 

2,0 870 

№ II 

1,0 < 50 

2,0 < 50 

3,0 < 50 

4,0 < 50 

№ III 

1,0 < 50 

2,0 270 

3,0 290 

№ IV 

1,0 830 

2,0 700 

3,0 120 

4,0 < 50 

№ V 
2,0 320 

3,0 550 

№ VI 
1,0 380 

2,0 11100 

№ VII 

1,0 60 

2,0 320 

2,5 860 

3,5 200 

№ VIII 

1,0 220 

2,0 730 

3,0 2600 

4,0 170 

№ IX 

1,0 11100 

2,0 8600 

2,6 2200 

3,0 1800 

№ X 

1,0 < 50 

2,0 < 50 

3,0 108 

3,3-3,6 1600 
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4,0 250 

№ XI 

1,0 2500 

2,0 220 

3,0 240 

4,0 130 

№ XIII 

1,0 9900 

2,0 570 

3,0 250 

4,0 550,0 

№ XIV 

1,0 3000 

2,0 7600 

3,0 13000 

4,0 410 

№ XV 

1,0 114 

2,0 6300 

3,0 1500 

4,0 300 

№ XVI 

1,0 150 

2,0 490 

3,0 96 

4,0 < 50 

№ XVII 

1,0 300 

2,0 < 50 

3,0 20000 

4,0 16000 

№ XVIII 

1,0 < 50 

2,0 210 

3,0 58 

4,0 < 50 

№ XIX 

1,0 8400 

2,0 3600 

3,0 500 

4,0 400 

№ XX 

1,0 7900 

2,0 1500 

3,5 250 

№ XXI 

1,0 650 

2,0 9300 

3,0 3100 
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4,0 1700 

№ XXII 

1,0 3400 

2,0 18000 

3,0 8800 

4,0 4800 

№ XXIII 

1,0 2500 

2,0 2200 

3,0 < 50 

4,0 < 50 

№ XXIV 

1,0 < 50 

2,0 < 50 

3,0 < 50 

№ XXV 

1,0 1900 

2,0 8300 

3,0 3000 

4,0 1600 

№ XXVI 

1,0 < 50 

2,0 280 

3,0 < 50 

4,0 < 50 

№ XXVII 

1,0 5500 

2,0 9500 

3,0 9300 

4,0 1800 

№ XXVIII 

1,0 530 

2,0 9300 

3,0 770 

4,0 810 

№ XXIX 

1,0 < 50 

2,0 6500 

3,0 10600 

4,0 2600 

№ XXX 

1,0 < 50 

2,0 2800 

3,0 5200 

4,0 8100 

№ 2-I 

1,0 < 50 

2,0 < 50 

3,0 < 50 
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4,0 < 50 

№ 2-II 

1,0 < 50 

2,0 < 50 

3,0 < 50 

4,0 < 50 

№ 2-III 

1,0 < 50 

2,0 < 50 

3,0 < 50 

4,0 < 50 
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Annex 7 
GENERAL DESCRIPTION OF THE GEOLOGICAL ENVIRONMENT CLEANING METHODS FROM THE OIL AND OIL PRODUCTS 

Method 
type 

Method mode Method Method applicability conditions Degree of 
cleaning 

Cost of 
cleaning 

Speed 
of 
cleaning 

Notes 
Degree of 
contamin
ation 

Features of the 
territory and soil array 

Physical Mechanical Soil replacement High - Insignificant volume of 
contamination, 
- Insignificant depth of 
contamination, - 
Absence of the 
effective technical 
structures; 
-non-frozensoil 

Complete 50-200 €/m3 
of the 
contaminated 
soil 

Fast Cost includes removal 
of the contaminated 
soil, its transportation 
and placement at the 
landfill, purchase, 
transportation and 
filling of the clean soil 

Ploughing Low - contamination of the 
surface layer; 
- non-frozen soil; 
- absence of the 
technical structures at 
the surface and at low 
depths 

Low 0,01-
0,04€/m2

 

(The average 
cost of 
plowing by 
tractor or 
cultivator.) 

Slow Effect is reached due 
to the improvement of 
the conditions for the 
natural biodegrading 
of the oil and oil 
products 

Hydrodynamic Passivedrainage High - high level of ground 
waters; 
- high permeability of 
the soil; 
-significant head 
gradients 

Low 
(50%max) 

Completely 
dependent 
on the 
contaminatio
n area and 
drainage 
design 

Average Effective method of 
contamination 
localization 

Pumpdown and High - high and average Average 100-500 €/m3 Fast This is the method to 
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delivery (active 
drainage) 

permeability of the soil; (to 70-
75%) 

of the 
extracted oil 
product 

extract the 
contamination, 
disposal of the 
extracted oil products 
and water and oil mix 
is required 

Aerodynamic Blowdown High - high permeability of 
the soil 
- low volume of 
contamination 

Low  Fast May be performed 
with air or special 
composition gas mix 

Vacuum and 
steam and 
vacuum 
extraction 

Average - high permeability of 
the soil; 

Average  Fast Applicable to the light 
oil products only 

Thermal Combustion High - contamination at the 
soil surface 
- absence of the 
technical structures 
- absence of the 
communities within the 
one-kilometre area 

Average 
(50-70%) 

From 0,01 € Fast Combustion in situ 
shall be permitted in 
case of absence of 
the other ways to 
localize the 
contamination at 
massive oil and oil 
products spillages 
only, significant 
volumes of toxic 
substances discharge 
into the air. 
 For fresh 
contamination only. 
Thermal treatment of 
excavated 
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contaminated soil is a 
fast and effective 
method, but highly 
expensive.  Mobile 
units or hazardous 
waste treatment 
plants are needed that 
have high level gas 
treatment after-
burners and filters. 

Heating Low - contamination is near 
the soil surface; 
- absence of the 
technical structures 

High 60-200 €/m3 
of the soil 

Slow It is applied to activate 
the biodestruction of 
the contamination, 
and to enhance the 
reaction at 
introduction of the 
chemical agents  

Electric and 
electromagnetic 

Electricaldestructi
on 

Low and 
average 

- water saturated soils 
- low permeability 
disperse soils 

To 99% 100-200 €/m3 
of the soil 

Fast, 
average 

May cause the 
corrosion of the 
underground lines 

Electroosmosis -low and 
average 

-claysoils Average  Fast, 
average 

 

Ultrasoniccleanin
g 

Low  To 99%  Average During the application 
of the method the soil 
structure is partly 
broken, its corrosion 
activity is increased, 
the microbal 
community of the soil 
is eliminated 
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Physical 
and 
chemical
methods 

Coagulatory Coagulation Average This is used for 
cleaning of waters and 
water permeable soils 

Average  Average The secondary 
contamination with 
coagulants, increase 
of the corrosion 
activity of the soils is 
possible. 
Practically used for 
treatment of water 
extracted from the soil 
(or surface water). 

Flotation Average Highpermeability Average  Fast Effectiveness may 
increase at injection of 
the coagulants and 
flocculants. 
Practically used for 
treatment of water 
extracted from the soil 
(or surface water). 

Sorption Average This may be used to 
remove the 
contamination from the 
surface (widest range 
of applications), or in 
well-penetrated soils 
(rarely used). 

Average 
(soil), high 
(water) 

12-11200 €/t 
of the oil 
product (the 
price 
includes the 
cost of 
sorbent only) 

Fast, 
average 

In case of conditions 
change the desorption 
of the contaminant is 
possible 

Chemical Oxidation Oxidation with 
liquid and 
gaseous chemical 
agents 

Average, 
low 

- absence of the 
technical lines 

Average 80-100 €/ of 
the soil 

Fast The toxic intermediate 
reaction products may 
form, the corrosion 
activity of the soils 
may increase. 
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Effective to intensify 
the biodegradation 

Biological Biodestruction Introduction of the 
mono and 
polycultures of 
the micro-
organisms-oil 
destructors 

Low -superficial 
contamination 

Average, 
high 

40-50 €/t of 
the soil 

Slow One of the most 
environment-friendly 
methods of oil 
contamination 
cleaning 

Activation of the 
indigenous 
microflora 

Improving the 
conditions of 
indigenous flora 
food (better 
aeration, 
fertilization, 
temperature 
optimization, etc.) 

Low -superficial 
contamination 

Average, 
high 

About 0,01 
€/t of the soil 

Slow The most eco-friendly 
and cheap method of 
cleaning area 
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Annex 8 
COMPARATIVE TABLE OF THE OIL SORBENTS WHICH ARE MOST FREQUENTLY USED IN RUSSIA 

Item Sorbentname Consumpti
on per 1 
tonne of oil 
in kg.  

Consumpti
on per 1 
tonne of oil 
in RUR.  

Absorption 
rate 

Operationt
emperatur
emode.  

Environme
nt-
friendlines
s, danger 
rating.  

Environme
nt-
friendlines
s of the 
waste 
sorbent 
disposal.  

Environme
nt-
friendlines
s of the 
raw 
materials  

Warrantyst
orageperio
d.  

Storage 
conditions 

Indicators 
of sorbent 
extraction 
complexity 
level  

Application 
simplicityd
egree.  

1  Absolute-Nafta 200  35,300  30 minutes +5: +40  4  1  1  2 years 1  2  3  
2  Akvalen 50  41,500  50 minutes +5: +50  5  1  1  2 years 2  2  1  
3  Activatedcarbo

n 
1300  52,000  50 minutes -5: +50  3  1  1  3 years 1  1  3  

4  Adsorbent 
NPM-L  

56  25,140  10 minutes -5: +40  4  1  2  1 year 2  3  1  

5  Belneftesorb-
Extra 

420  18,600  30 minutes 0: +35  4  1  1  2 years 1  1  3  

6  Biosorb 170  17,500  30 minutes +3: +40  4  1  1  2 years 1  2  3  
7  Bioadsorbent-

S 
500  75,000  30 minutes +4: +35  4  1  1  3 years 1  2  3  

8  BTI-1  300  69,300  30 minutes +5: +40  4  1  1  2 years 1  1  3  
9  VIVAN  250  33,000  30 minutes 0: +35  4  1  1  3 years 1  1  3  
10  Gigasorb 9  7,236  5 minutes +4: +50  3  1  1  3 years 2  2  2  
11  Devoroil 10  62,500  50 minutes +5: +45  4  2  2  1 year 1  4  2  
12  IRVELEN-M  1  450  1-2 sec.  -70: +160  5  3  2  3 years 3  3  1  
13  IRVELEN  200  36,000  1-2 sec.  -70: +160  5  3  2  3 years 3  3  1  
14  Lessorb-Extra 96  9,400  30 minutes -5: +50  4  1  1  1 year 1  1  3  
15  Lessorb-

Extraheat-
treated 

100  11,300  30 minutes -5: +50  4  1  1  1 year 1  1  3  

16  Megasorb 85  89,760  5 minutes +4: +50  4  1  1  3 years 2  2  2  
17  Mixoil 340  21,998  30 minutes 0: +100  4  3  1  1 year 1  2  3  
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18  MIU-S  300  19,800  30 minutes -5: +50  3  1  1  2 years 2  1  3  
19  Multi-S 556  330,670  4 minutes -70: +160  5  1  2  3 years 3  3  1  
20  Multi-S1  556  330,980  4 minutes -70: +160  5  1  2  3 years 3  3  1  
21  Multi-S1M  534  280,620  4 minutes -70: +160  5  1  2  3 years 3  3  1  
22  Neftesorb 70  10,500  25 sec.  -5: +45  4  1  1  1 year 1  2  3  
23  NESo-1  1000  100,000  30 minutes +3: +40  4  1  1  2 years 1  2  3  
24  NESp-1  129  15,900  30 minutes +3: +40  4  1  1  1 year 1  1  3  
25  NES  180  25,300  30 minutes +5: +40  4  1  1  2 years 1  2  3  
26  NE-SI-1  500  75,000  30 minutes +3: +40  4  1  1  3 years 1  2  3  
27  NE-SI-2  250  37,500  30 minutes +3: +40  4  1  1  1 year 1  1  3  
28  Novosorb 250  50,000  4 minutes +4: +40  4  1  1  1 year 1  2  3  
29  Orlovskyceolite 1428  7,140  30 minutes +5: +40  4  1  1  1 year 1  1  3  
30  ODM-1F  150  118,000  5 minutes -15: +100  4  1  1  2 years 1  1  3  
31  PeatSorb 1000  250,000  30 minutes +4: +35  4  1  1  1 year 1  1  3  
32  PaperSorb 104  20,400  5 minutes +5: +40  4  1  1  1 year 1  1  3  
33  Petrosorb 144  16,560  5 minutes 0: +100  4  1  1  1 year 1  1  3  
34  Primesorb 30  24,800  5 minutes 0: +35  4  1  1  2 years 1  1  3  
35  Relend 500  49,400  30 minutes +5: +35  4  2  2  1 year 1  4  2  
36  Natural 

sorbents 
250  75,000  30 minutes +4: +35  4  1  1  2 years 1  1  3  

37  SpillSorb 1000  250,000  30 minutes +4: +35  4  1  1  3 years 1  1  3  
38  STRG  26  10,864  5 minutes -25: +300  4  1  1  1 year 1  1  3  
39  S-Verad 200  11,000  30 minutes -15: +50  4  1  1  1 year 1  1  3  
40  Sorboil 500  75,200  30 minutes -4: +35  4  1  1  2 years 2  2  3  
41  Sorbonaft 320  31,200  5 minutes +4: +40  4  1  1  2 years 1  1  3  
42  SNP-1  200  140,000  5 minutes 0: +40  4  1  1  2 years 1  1  3  
43  SDA-F  1000  87,500  30 minutes 0: +100  3  1  1  3 years 2  1  3  
44  SNAG-SORB  170  25,500  50 minutes +5: +35  4  1  1  2 years 1  1  3  
45  Sibsorbent 250  16,500  30 minutes +5: +40  4  1  1  2 years 1  1  3  
46  SORBIX  500  30,000  30 minutes +5: +40  4  1  1  2 years 1  1  3  
47  SU-1  115  33,000  30 minutes +5: +40  4  2  1  1 year 1  1  3  



69 
 

48  Universal 
sorbent 

415  54,780  50 minutes -5: +50  3  1  1  2 years 1  1  3  

49  Supersorbent 25  12,500  5 minutes -5: +40  4  1  1  10 years 3  3  1  
50  Tekhnoklin 112  10,200  30 minutes 0: +100  4  1  1  1 year 1  1  3  
51  Turbopolimer 25  10,000  5 minutes +5: +30  4  1  1  2 years 1  2  3  
52  Turbosorb 280  55,440  5 minutes 0: +40  4  1  1  2 years 1  1  3  
53  TRG  26  8,250  5 minutes -25: +300  4  1  1  1 year 1  1  3  
54  Unisorb 200  22,000  30 minutes -25: +460  4  1  1  2 years 1  1  3  
55  USVR  25  11,550  5 minutes -15: +100  4  1  1  1 year 1  1  3  
56  Unipolimer 

STRG  
213  10,440  10 minutes -15: +50  4  1  1  3-6 

months 
3  3  1  

57  Unipolimer-M 230  7,590  10 minutes -15: +50  4  1  1  3-6 
months 

3  3  1  

58  Unipolimer-Bio 210  18,900  20 minutes +5: +50  4  1  1  3-6 
months 

3  3  1  

59  Ureniks-013  40  34,320  5 minutes -5: +40  4  1  1  10 years 3  3  1  
60  Fiboil 125  106,250  10 minutes -30: +100  5  1  2  3 years 2  3  1  
61  Citosol 459  48,300  30 minutes +40: +50  4  1  1  1 year 1  1  3  
62  ECODOC  334  83,500  30 minutes 0: +100  4  1  1  1 year 1  1  3  
63  ECOLAN  300  120,000  30 minutes +5: +40  4  2  2  1 year 1  4  2  
64  ECO BM-700  150  39,600  20 minutes 0: +40  3  1  1  2 years 1  1  3  
65  Econadin 1200  420,000  50 minutes +5: +35  4  2  2  1 year 1  4  2  
66  Ecosorb 55  28,133  4 minutes -70: +160  5  1  1  3 years 3  3  1  
67  Ecosorbent 250  28,050  30 minutes +5: +40  4  1  1  2 years 1  1  3 
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Annex 9 
DESCRIPTION OF THE MOST WIDELY SPREAD BIOPREPARATIONS IN RUSSIA FOR THE SANITIZATION OF THE TERRITORIES, 

CONTAMINATED WITH OIL PRODUCTS 

No. Preparation,  
price per kg 

Effective component Conditions of operation Standard 
consumption 

Terms of cleaning 
under optimal 
conditions 

Informationsour
ce 

1. Putidoil, (developed 
by ZapSibNIIGNI, 
Tyumen), 29 $/kg 

Pseudomonasputida t°С +10 — +35, soil 
concentration 
concentration under 10% 
at penetration depth not 
more than 15 cm; in water 
not more than 20 g/l, oil 
film thickness under 10 
mm 

3-15 kg/ha of 
soil, 3-5 g/m3 of 
soil, 2-8 g/m3 of 
the contaminated 
tank, 2-5 kg/ha of 
the water surface 

1-2 months, 2-3 
weeks at special 
grounds, 5-10 days 
in the tank 

applicationmanua
l 

2. Devoroil, (developed 
by INMI 
RAN, Moscow) 35 -
45 $/kg 

Association of the bacteria 
and yeast, including the 
lipophilic and hydrophilic 
strains, with various optimum 
рН and high osmophilic 
capacity (under 120 
g/l NaCl), slowly growing and 
fast 
growing (Rhodococcus spp.
3 strains, Alcaligencs sp., 
Jarrowia lipolytica, etc.) 

t°С +5 — +40, рН 4.5-9.5 
contamination under 20 
kg/m2 of the soil surface; 
oxidising the n-alkanes 
С9-С30, aromatic 
compounds — 
phenol, cresol, 
pyrocatechin, etc. 

5-10 kg/he of 
soil, 1 kg/he of the 
water basin surface 

1-2 months applicationmanua
l 
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3. Biodestructor - 
Valentis, etc., 
(developed by 
GosNII-
Sintezbelok, Moscow
) 35-45 $/kg 

AcinetobacterValentis t°C +10 — +50, рН 6-8 
concentration of 
concentration max. 20 
kg/m2 

10-15 kg/he of soil 1-2 months Application 
manual 

4. Degradoil Azotobactervinelandii and 
other micro-organisms 

t°C +10 -+35 
contamination to 20 g/kg 
of soil, wide substrate 
specificity 

5-10 kg/he of soil 1-2 months advertisementinfo
rmation 

5. Olevorin, Bioprin, 
(developed by 
GosNII-
Sintezbelok, Moscow
) 35-45 $/kg 

Acinetobacteroleovorum, 
yeast р. Candida 

t°C +3 — +45. рН3.5-10. 
contamination to 20 g/kg 
of soil 

15 kg/he of soil, 10 
kg/he of the water 
surface 

1-2 months A.C. 1809822, 
published on 
15.04.93. 
A.c. 2007372, 
published on 
15.02.94 

6. Econadin, 5-6 $/kg 
with peat 

Pseudomonas 
fluorescens at sphagnous 
peat (about 10 mg of cells 
per 1 g of peat) 

t°C +5 — +32 peat 
humidity max. 10% 

30-50 kg/ 100 m2 
of soil, 100-240 
kg/m3 of oil 

3-4 months in 
soil, 2-4 weeks from 
the water surface 

A.c. 2033975 
published on 
30.04.95, A.c. 
2031860 
published on 
27.03.95 

7. Ecoil, 3,5-6 $/kg (with 
peat), Ecoil-M, 
Fezhel-Bio, 
(developed by GNZ 
of the applied micro-
biology, Obolensk in 
Moscow region.) 

Pseudomonas sp. at 
modified 
peat, Acinetobactersp, 
Муcobacteriumflavescens. 
associations of micro-
organisms in liquid or dried 
form 

t°C at least +5, 
contamination to 25 g/kg 

30-50 kg/ 100 m2 
of soil, 100 kg/m3 
of oil 

3-4 months in 
soil, 1-2 months 
from the water 
surface 

Advertisementinfo
rmation 
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8. Alelgro, (GosNII-
Sintezbelok) 

based on the monoculture aromatichydrocarbons       

9. Tornado, (GosNII-
Sintezbelok) 

based on the monoculture рН 6 — 8, freshwaters       

10 Lider, (GosNII-
Sintezbelok) 

based on the monoculture sea water and saline soil       

11. Roder, (GosNIInefft, 
Moscow) 

based on the monoculture         

12. NX7,(developed by 
GosNIIGenetiki, 
Moscow) 

Rhodococccussp. 5-30 °C, рН 4.5-10, active 
at low positive 
temperatures (+5- + 18° 
С) and high content of oil 
in the environment, 
opearates in wide range 
of environment salinity, 
has wide substrate 
specificity 

10 kg/he of soil 1-2 months Application 
N93041474 of 
August 25, 1993. 

13. Lestan, (Kiev 
university of food 
technologies, 
Institute of micro-
biology and virology 
of NAN of Ukraine, 
Kiev) 

bacterial preparation at the 
medium with addition of PAV 
in amount of 1-2 g of PAV/l 
of suspension 

Resistant to freezing and 
heating. During the 
surface treatment the 
preparation is applied as 
biofoam. 

  Decomposition of 
90% of oil in the soil 
within 30-40 days. 

Applied 
biochemistry and 
microbiology. 
1996. vol. 32. N2, 
p. 219- 223 

14. Рага-Вас, 
(Miсго-Вас, USA) 

polybacterial         

http://vitusltd.ru/pochva.html
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15 Noggies NG20,(Biod
etox company) 

applied as biofoam for cleaningfrommazut   Degree of 
cleaning 90% per 
35 days at mazut 
content 8-9 g/ kg of 
dry soil 

Environ.Technol.,
 1990. v. 
11, N5, р. 443-
454 

16 UNI-REM(BioTech 
Service company, 
USA) 

enzymaticagent         

17 FуrеZyme,( Ecotech 
International, USA). 

enzymaticagent         
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Annex 11 
 

SUPPLEMENTARY PROGRAMME FOR MONITORING OF THE WATER BODY AND ITS 
WATER PROTECTION AREA 

 

Complementary to the PROGRAMME FOR CONDUCT OF MEASUREMENT OF THE 
QUALITY OF WATERS PERTAINING TO A WATER BODY BY HYDROCHEMICAL 

MEASURES 

Table 1   
Water user – Kaliningrad Fishing Sea Port Federal State-owned Unitary Enterprise 

Parameter No. Parameter to be monitored Inspection point No. 
    P #9 
1 Transparency + 
2 Colour index + 
3 Odour + 
4 Temperature + 
5 Hydrogen ion exponent (pH) + 
6 Dissolved oxygen + 
7 Suspended matter + 
8 BODULTIMATE + 
9 COD + 
10 Ammonium ion + 
11 Nitrite ion   
12 Nitrate ion   
13 Total nitrogen   
14 Phosphate-phosphorus   
15 Total phosphorus   
16 Sulfate ion + 
17 Chlorides + 
18 Dry residues + 
19 Synthetic surface active substances (anionic surfactant) + 
20 Synthetic surface active substances (non-ionogenic surfactants)   
21 Fats    
22 Oil and oil products + 
23 Iron + 
24 Calcium    
25 Magnesium    
26 Manganese    
27 Zinc   
28 Copper   

29 Phosphate ion   
30 Total coliform bacteria CFU/100 ml   

31 Thermotolerant coliform bacteria CFU/100 ml   
32 Coliphages, BFU/100 ml   

Total, pcs 16 
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WATER SAMPLING POINTS FOR 2016-2018 
Table 2         

Water user: Kaliningrad Fishing Sea Port Federal State-owned Unitary Enterprise 
Site address:  1, 5th Prichalnaya str. Kaliningrad 
Water body: Pregolya river 

Brief description of the site (inspection points) 

Tentative coordinates 
(geographical) Distance from shore, 

Sampling 
depth, 

Number of 
parameters 

to be 
monitored 

Water 
category 

Sample 
type Sampler  

Monitoring 
frequency Distance, km m m 

1 2 3 4 5 6 7 8 9 

P. #9 
Rating station #8  Pregolya river - 0.5 0.2 16 

Natural 
waters simple  

hand-held 
capacitance 

sampler quarterly 
 
The points have been indicated in conformity with the ongoing water body monitoring programme.   
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GROUND WATER MONITORING PROGRAMME 
PROGRAMME FOR CONDUCT OF MEASUREMENT OF THE QUALITY  

OF SUBSURFACE WATERS BY HYDROCHEMICAL MEASURES 
Table 3   
Subsoil user – Kaliningrad Fishing Sea Port Federal State-owned Unitary Enterprise 

Parameter # Parameter to be monitored 

Inspection point No. 

2016 – 2018 

    Hole #17 Hole #21 Hole #29 

1 Transparency + + + 

2 Colour index       

3 Odour       

4 Temperature + + + 

5 Hydrogen ion exponent (pH) + + + 
6 Dissolved oxygen       

7 Phenol  + + + 

8 BODULTIMATE       

9 COD       

10 Ammonium ion + + + 

11 Nitrite ion       

12 Nitrate ion       

13 Total nitrogen       

14 Phosphate-phosphorus       

15 Total phosphorus       

16 Sulfate ion       

17 Chlorides       

18 Dry residues       

19 Synthetic surface active substances (anionic surfactant) + + + 

20 
Synthetic surface active substances (non-ionogenic 
surfactants) + + + 

21 Fats        
22 Oil and oil products + + + 

23 Iron + + + 

24 Calcium        

25 Magnesium        

26 Manganese  + + + 

27 Bromine  + + + 

28 Copper       

29 Phosphate ion       
30 Total coliform bacteria CFU/100 ml       
31 Thermotolerant coliform bacteria CFU/100 ml       
32 Coliphages, BFU/100 ml       

Total, pcs 11 11 11 
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WATER SAMPLING POINTS FOR 2016-2018 
Table 4         
Natural resource user: Kaliningrad Fishing Sea Port Federal State-owned Unitary Enterprise 
Site address:  1, 5th Prichalnaya str. Kaliningrad 

Brief description of the site 
(inspection points) 

Tentative coordinates 
(geographical) Distance from shore, 

Sampling 
depth, 

Number of 
parameters 

to be 
monitored 

Water 
category 

Sample 
type Sampler  

Monitoring 
frequency Distance, km m m 

1 2 3 4 5 6 7 8 9 

Hole #17 - 15 

In conformity 
with seasonal 
level of ground 

water 11 
Ground 
water simple 

hand-held 
capacitance 

sampler monthly 

Hole #21 - 10 

In conformity 
with seasonal 
level of ground 

water 11 
Ground 
water simple 

hand-held 
capacitance 

sampler monthly 

Hole #29 - 5 

In conformity 
with seasonal 
level of ground 

water 11 
Ground 
water simple 

hand-held 
capacitance 

sampler monthly 
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GROUND WATER MONITORING PROGRAMME  
Table 5  

Subsoil user 
Kaliningrad Fishing Sea Port Federal State-owned 
Unitary Enterprise 

Pos. No. Parameter to be monitored 

Inspection points 

2016 – 2018 

Hole #17 Hole #21 Hole #29 

1 Ground water level, mm + + + 

2 Oil thickness, mm + + + 

Total, pcs 2 2 2 
 

• Ground water level and oil thickness to be measured with pump-out operations suspended not less 
than 1 day prior to measurement 

• Frequency of measurement - monthly       
         

 

SOIL VAPOUR SURVEY PROGRAMME 
SOIL GAS PHASE CHEMICAL COMPOSITION MEASURES 

Table 6      
Land user – Kaliningrad Fishing Sea Port Federal State-owned Unitary Enterprise    

Parameter # 
Parameter to be 

monitored 

Inspection points 

   
   

2016 – 2018    
    Т.1-20    
1 СО2 +     
2 СН4 +    
3 С1-С10 +    

 

1. Frequency of sampling – annually, in summer time     
2. Subsurface air to be sampled in a hole from a depth of 0.5 m    
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Annex 12 
PHOTOGRAPHS

Oil-freight terminal. General view 
 

View to the main fuel storage area 
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Pipelines of the fuel storage 
 

Oil sludge storage pond 



86 
 

Fuel storage 
 

Railway unloading quay, site for free oil phase recovery since 2010 
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Defense booms 
 

 
Oil pollution 
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Performing works in soil vapor surveys 
 

Conducting geophysical surveys by ground penetrating radar sounding 



89 
 

 
Conducting geophysical surveys by ground penetrating radar sounding 

 

Performing geophysical surveys by vertical electric sounding 
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Drilling wells and taking soil samples 
 

Soil sampling 
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Sampling of groundwater 
 

Sampling sludge from the sludge collector to assess the decomposition (relative age) of oil 
products 
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