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1. INFORMATION ON THE METHOD USED FOR DECONTAMINATION  

Description of object of decontamination  

The object of environmental decontamination pilot- project is the Former Heavy Fuel 
Oil Facilities, located south of Valmiera city, at the industrial zone of the city (Cadastral 
No.  96010132220).  
 

 
Image No. 1 

Location of research object 

 
 
According to 20.11.2001 Cabinet Regulation  No. 483 “Identification and registration of 
Contaminated and potentially contaminated sites” this object is registered  in “Register 
of contaminated and potentially contaminated sites” (No. 0250000/0001) as 
contaminated site. Moreover, during research works1 in 2017,   soil and groundwater 
contamination with oil products was discovered .  
 
 
 
 
 
 
 

 
 
 
 

1 “Report on geo-ecological research works  at the object  The Former Heavy Fuel Oil Facilities”, Dzelzceļa Street 9, Valmiera. 
May- October, 2017, Riga. Birzgalis P., 146 pages.
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Description of decontamination method used 

Considering the objective of project “INSURE” and the customer choice, a decision was 
made to carry out a pilot-test for remediation of environmental contamination using 
in-situ electric- kinetic bio-stimulation method.  

 
Essentially the method used is a combination of multiple alternative methods of 
decontamination, such as electric- kinetic and biological methods.  
 

 
Image No. 2 

The principal plan of decontamination method used 

 
The working principle of methods used is generally simple- contamination of oil 
products has an organic origin, therefore, it degrades naturally with time. It is done by 
reprocessing local bacterial cultures. However, natural degradation processes are slow, 
especially in anaerobic environment, thus, natural bacterial activity is stimulated  using 
electrokinesis with direct current, additional nutrients ( ammonium nitrate solved in 
water) and biological detergent (cyclodextrin), which helps to free the soil particles 
from oil products.  
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Image No. 3 
Nutrient/ detergent solution injection in cathode borehole (K2) 

 
Negative direct current pole was attached to the cathode rod, but the positive pole was 
attached to the anode rod. Electron movement is happening from anode to cathode up 
to depth of 4 m in soil, this should theoretically help to transport the dissolved nutrients 
from anode wells to cathode wells. During electrokinesis process, heat is released, 
which is an additional factor that helps bacteria and micro-organisms to increase the 
size of their populations.  
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2. THE OBJECTIVE OF DECONTAMINATION WORKS AND THE 
OUTLINED GOAL  

 

The objective of decontamination works 

The goal of the decontamination works is to prevent harm to human health and life, 
and to create a safe environment for further economic development. This shall be done 
by improving the quality of environment at the object of the Former Heavy Fuel Oil 
Facilities, Dzelzceļa Street 9, Valmiera, by limiting new negative emissions, reducing 
previously detected soil (and potentially groundwater) contamination with oil products 
to the level not less than described in Cabinet Regulation No. 804 “Regulations on soil 
and ground quality”, point 3 and 4, and Cabinet Regulation No. 118 “Regulations 
Regarding the Quality of Surface Waters and Groundwaters”, Annex 10, part II, Table 2. 
At the end of the project, the foreseen decrease in contamination is predicted to be no 
less than 60-70% of the initial contamination levels (if groundwater contamination will 
be discovered during the project).  
 
The main goal and objective is to carry out an experimental project to eliminate 
contamination using electric- kinetic in-situ method with bio-stimulation, and to 
investigate the appropriateness of this method to the local conditions and potential to 
use it for further decontamination works at this and other contaminated objects.  

The outlined goal 

In an experimental area (6 x 6 m) up to the depth of 4 m, the potential decrease of 
contamination will be evaluated- the contaminated size of the area and intensity of 
contamination will be decreased at the end of the project. Optimistically, during the 
experiment, the area will be decontaminated up to such level, that further on no harm 
to human health or environment will be present and the specific area will be suitable 
for specific economic activity, and the experimental area will undergo self-purification 
(contamination level in soil will be less than 500 mg/kg).  
At the end of the pilot-test it will be possible to evaluate the appropriateness of such 
decontamination method for climate in Latvia, the costs for this and other potential 
objects.  

The actual result of decontamination works 

At the end of the project no significant decrease in contamination of oil products in soil 
was observed1. During span of 7 months, the average oil product concentration in soil 
samples had decreased by approximately 10%, which cannot be considered to be a 
substantial decrease. However, groundwater contamination has increased compare to 
the initially detected contamination concentration. The floating oil product layer above 
groundwater has not changed significantly, and throughout the decontamination works 
it stayed between 4-6 cm in thickness. 
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1 “FINAL REPORT ON SOIL AND GROUNDWATER MONITORING at the object the Former Heavy Fuel Oil Facilities, 
Dzelzceļa Street 9, Valmiera ” Riga, VKB, May, 2019, Birzgalis P.  

 
 

3. THE EFFECTIVENESS  AND POTENTIAL OF THE METHOD 
 

Effectiveness of the method 

Analysing regulations on decontamination levels (Cab. Reg. No. 804 and 118.), it is safe 
to say that decontamination works in territory of Latvia can be considered successful if 
soil purification is done 10-fold in volume form the initially measured levels, but 
groundwater decontamination must reach 70% from the initial contamination levels.  
Such decontamination levels are extremely hard to reach, therefore, more primitive 
but also more effective method is used- excavation of contaminated array and 
cleansing ex-situ (usually done in a specialized polygon).  
 
Monitoring does not show a significant increase in environmental purification a the 
object, therefore, we conclude that within the specific geological conditions and such 
type of contamination, this method is deemed ineffective.  
The expenses of the project, which includes the installation of the system and energy 
necessary to keep it running for 7 months to achieve an improvement by 10%, can be 
compared to the expenses of almost complete decontamination of the object when 
using above mentioned more primitive excavation method ex-situ. Theoretically, 
complete decontamination of the object using this innovative method would be 8-10 
times more expensive than any other method. Additionally, it is complicated to give an 
estimate of time needed to achieve complete decontamination of object using this 
method.  

Further use of this method at the object 

Decontamination method using electric- kinetic bio- stimulation at this specific object 
cannot be considered to be effective. This includes the level of decontamination 
reached, the finances and time consumed. It would not be reasonable to continue using 
this method for further decontamination works at the object.  

Use of the method at similar objects 

Considering geological conditions in Latvia, where sediments from the last glacial 
period dominate the land (mostly not homogenous), such theoretical decontamination 
methods do not work here. 
 
The use of this specific method in Latvia for decontamination of objects from heavy oil  
fuel is not considered to be rationally reasonable and  justified, because it is 
complicated to estimate the effectiveness of the method as well as the length  and 
expenses of it. 

http://www.vkb.lv/
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Suggestions to improve the effectiveness of the method 

 
In order to improve the effectiveness of this method, several improvements should be 
applied: 
 
1) To increase the power of transformer and diameter of electrodes (<24 mm, 

preferably rifled rods), to maximally increase the area of electrodes.  

2) Insertion of electrodes done in horizontal system of wells instead of vertical wells. 

They can be made of material which allows drainage. This will ensure the maximal 

increase in contact area and infiltration area for potential nutrients. 

3) Injections of nutrients should be made automatic so there is no interruption of 

delivering them. Systems should be equipped with telemetry, thus allowing to 

follow the technical conditions of the system.  

4) Necessary to insert device which signalizes about the temperature changes in the 

soil- continuous temperature monitoring.  

5) This specific method could be used in sandy, homogenous soil with low 

groundwater level in order to use electric energy more effectively- in Latvia such 

place is Talsi region.  

 

http://www.vkb.lv/
mailto:birojs@vkb.lv


Pārskats  
PAR SANĀCIJAS PILOTTESTU METODES EFEKTIVITĀTI  

objektā Mazuta bāze” Valmierā, Dzelzceļa ielā 9 

 

SIA „Vides Konsultāciju Birojs”, Ezermalas iela 28, Rīga, LV-1014 

Web: http://www.vkb.lv ; E-pasts: birojs@vkb.lv 
10  

 
 

CONCLUSIONS 
 

1. During period from August 8, 2018- May, 2019, “Vides Konsultāciju Birojs” Ltd, carried 

out a decontamination pilot-project- installation of the systems, maintained it running 

throughout the project, and performed monitoring at the object at Dzelzceļa Street 9, 

Valmiera.  

 

2. During the project, in total 8 boreholes were installed at the depth of 4.0 m, which were 

equipped with perforated wells. In each borehole there was a 5.0 m long electrode rod. 

Electrode rods were attached to an electrified direct current generator, which operated 

from September 24, 2018 until April 24, 2019 (7 months). Once a week nutrients and 

detergent were injected into the boreholes and on to the top soil of pilot area, 

according to the suggestions from experts from University of Helsinki.  

 

3. Obtained results show insignificant reduction in soil contamination (~10%) and even 

increase in groundwater contamination.  

 

4. During monitoring stages, floating oil product layer in monitoring well No. 11 has not 

practically changed.  

 

5. This specific remediation method used at the object in considered to be ineffective-  

financially and time-wise.  

 

6. The use of this method at different objects within the territory of Latvia is questionable, 

because of characteristics of heavy fuel oil contamination (low solubility, high viscosity, 

its various content), as well as because of local geological characteristics (high 

groundwater levels).  
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INTRODUCTION            

 
This report overviews data on soil and groundwater monitoring and 
laboratory testing at the potentially contaminated�site�“Former�heavy�
fuel oil facilities of Valmieras� Siltums,� Ltd”,� Dzelzceļa� Street 9, 
Valmiera.  
 
Sample taking and testing was done accordingly to the procedure of 
procurement No. VPP 2018/040P and mutually signed contract No. 05-
651/2.4.4.1/18/71 (starting from 07.08.2018) between the 
municipality of�Valmiera�and�Vides�Konsultāciju�Birojs,�Ltd.� 
 
The objective: To perform cleanup/ remediation of a potentially 
contaminated site (is included in the Register of Contaminated and 
Potentially Contaminated Sites) within� the�scope�of�project�“INSURE”,�
using electrokinetic in situ method- pilot testing. It is planned to carry 
out soil and groundwater monitoring and testing, in order to evaluate 
the changes of contamination during the remediation process. This is 
one of the most significant factors to evaluate the effectiveness of this 
method.  
 
Detailed phase of performed works: monitoring stage. 
 
Following was carried out in several phases:  
1) The drawing up and approval of the scope of work and timing with 

customer and partners (experts) from Helsinki university; 
2) the surveying of the territory jointly with the customer and the 

partners (experts) from Helsinki university; 
3) Decision making mutually with the customer and  partners 

(experts) from Helsinki university on the borehole location map; 
4) field works: geological drilling (3 pcs. boreholes in site and 2 pcs. 

boreholes off site), collection of generalized soil samples; 
5) secondary field works: pumping the water out of groundwater 

wells, in situ tests of physical and chemical parameters of 
groundwater, collection of samples; 

6) laboratory testing of soil and groundwater sample quality in terms 
of contamination with oil products and general contamination 
parameters; 

7) Summary of the results and preparation of the report. 
 
See the following sections of the review for a detailed description of 
the performed works, obtained results, and conclusions. 
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1. GEOLOGY AND HYDROGEOLOGY 
 

 1.1. Geology 

Geomorphologically� the� object� is� situated� in� the� Trikāta� rise� of�
Ziemeļvidzeme�lowland.� 
 
The thickness of Quaternary sediment in this part of Latvia is small and 
varies within the limits of 10 to 20 m and consists mainly of moraine 
sandy loam and loam poorly filtering water, as well as erratic masses of 
different type, as well as individual sand - gravel inclusions.  
 
The evaluation of the data of the Geological Map of Latvia1 of the 
researched territory allows to conclude that sediments poorly filtering 
water - sandy loam and loam can be expected in the territory under 
research.  
 
The geological cross-section of the territory surveyed during the 
research works is comparatively simple - its upper part consists of 
Quaternary sediment layer on top of mid-Devonian base rock. 
The geological cross-section of the object is as follows (from top to 
bottom) - soil or asphalt, concrete, stone chippings. Under the soil 
layer there is a mixed loam or earth-filled gravel with construction 
waste. The natural cross-section is opened to the depth of 0.6 - 1.8 m 
and consists of fine sand or sandy loam. Deeper, at the depth of 3.5 - 
4.0 m a hard sandy loam with intermediate layers of pebbles and sand, 
which has been found up to the depth of approximately 16 m within 
the researched territory. 
 
The overall filtration properties of Quaternary water-saturated are 
poor and not favourable for the migration of potential groundwater 
contamination either in the plan or cross-section (Kf of loose soil in the 
samples taken at the level of groundwater saturation is 0.3 - 0.8 m 
within a day).  
 
 
 
 

                                                           
1 Geological Map of Latvia, 1:200 000, State Geological Service 1998 
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1.2. Hydrogeology 

The hydro-geological situation at the object and in its vicinity is 
primarily affected by the geo-morphological and geological properties 
of its location, weather conditions and the network of drainage 
ditches, which serve as the principal groundwater table runoff carriers. 

 
Groundwater table has been detected at varying depth in this region, 
however in the slacks (site of the researched object) it seldom exceeds 
0.3-1.0 m, which promotes bogging. In elevated territories the 
groundwater is frequently associated with deeper water horizons of 
Gauja and Burtnieki suites. Regionally, the potential hazard of artesian 
horizon contamination is reduced by the fact that these waters are 
drained by the deep Gauja valley and the contamination enters surface 
waters.  
 
During the drilling works, the groundwater was detected at the depth 
of 1.0 – 2.5 m, meanwhile, after the installation of monitoring wells 
and settlement of the levels, the groundwater table was detected at 
the depth of 1.70 - 2.32 m from the ground surface.  
 
Considering the amount of the performed works, the direction of 
groundwater flow can be determined rather precisely, it is directed 
westwards or towards the railway embankment and the adjacent 
ditch, as well as towards the slightly more remote depression in the 
earth surface (slack). 
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2. METHODOLOGY OF PERFORMED WORKS 
  

2.1. Selection of borehole sites 

 
Upon the selection of borehole sites, the work order, the work 
program, the spatial planning (including the location of tanks, buildings 
and unloading areas), as well as the potential geological and hydro-
geological conditions of the area and recommendations from experts 
University of Helsinki. 
 
Installation of boreholes was done three times, as agreed in the 
contract: 
 
1.  In September 20-21, 2018, anode and cathode boreholes were 

installed, as well as 5 boreholes for soil monitoring; 
 

2. In April 24, 2019, , 5 soil monitoring boreholes were installed 
 

3. In January 15, 2019, 5 soil monitoring boreholes were installed.  
 

Boreholes for soil sampling were installed in 30-50 cm radius for each 
stage of monitoring, so that mutually comparative results could be 
obtained. 
 
Borehole installation works for soil sampling were always carried out in 
the following stages: 
 
- The first two borehole installation accordingly to recommendations 

from expert Martin Romantschuk (University of Helsinki); 
- The other three borehole installation at the central part of the pilot 

test polygon, accordingly to recommendations from expert Martin 
Romantschuk (University of Helsinki).  
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Image No. 1 

Soil sampling at the object, fall, 2018. 

 

 

Image No. 2 

Soil sampling at the object, spring, 2019. 

The performer of monitoring collecting and sampling has a licence No. 
CS18ZD0270 (valid by 01.11.2019) issued by SES of the republic of 
Latvia.
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2.2. Drilling works and the collection of soil samples 

 
Drilling works for the collection of soil samples and for the drawing up 
of geological cross-section were performed using spiral drilling 
method. A spiral drilling method was used to drill 5 holes up to depth 
of 4 meters. During the drilling, the groundwater appeared at the 
depth of 2.0-2.5 m from the earth surface.  
 
The following devices/rigs and methods have been used for the works: 
Fraste Terra- In and drilling machine Nordmeyer DSB 3.1/5. The 
method used was spiral drilling with the D of 100mm and 136 mm, 
class C and D samples.  
 
 

 

Image No.1 

Drilling works using “Fraste Terra- In” 

 
During the drilling works, soil samples were taken from each borehole 
in accordance with ISO 10381-5 standard.  Soil samples were 
predominantly taken at four different intervals of depth - depth of 0.0 - 
0.1 m, 1.0-2.0m, 2.0- 3.0m and 3.0- 4.0m, thus enabling to determine 
the intensity of  changes of contamination at different depths. Each 
sample weighed around 100- 200 grams. Each sample during the field 
works�was� split� in�two�parts,�one�was�sent�to�Ltd.�“Vides�Konsultāciju�
Birojs”�for�testing,�but�the�other�part�was�sent�to�University�of�Helsinki.� 
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The soil taken out during the drilling process, was used for laboratory 
testing (30%) and the remaining 70 % of soil that was taken extracted 
was used to fill up boreholes, therefore, excessive soil which could be 
considered as hazardous waste, was not gathered. 
 
Sampling boreholes were installed in 30-50 cm distance to the ones 
installed previously, to ensure the sampling conditions were similar.  
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2.3. Groundwater and underground water sample 
collection 

 
Groundwater samples were taken according to standard LVS ISO 5667-
11:2011, in April 24, 2019, using polytetrafluoroethylene cylinder.  
Before collection of samples, the wells were purified from the small 
soil particles. During the process of purification, physical and chemical 
properties of groundwater were measured (pH, electrical-conductivity, 
and others) using calibrated instrument. Aforetime collection of 
samples, water was drawn off (equal to the volume of three wells) in 
order to achieve precise and representative groundwater results from 
the horizon. Floating oil product layer was detected and measured (if it 
was present) in the wells. In well No. 11, where floating oil product 
layer was detected, its thickness was measured. In total 2 groundwater 
samples were taken, which were prepared and packed accordingly and 
delivered to laboratory for further testing.  
 

2.4. Laboratory testing of samples 

 
Soil and groundwater samples were placed in a chemically clean, 
appropriate thermo-containers and delivered to an accredited 
laboratory for further testing. Before taking samples, temperature 
measurements were taken inside the boreholes. Collected samples 
were divided in two identical parts, from which one was delivered for 
further testing in Latvia, but the other was given to representatives 
from Helsinki University.  

 
Testing� of� samples� was� done� by� an� accredited� laboratory� “Vides�
Konsultāciju�Birojs”,�Ltd.� 
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3. SOIL QUALITY 
 
During monitoring stage of this project there were in total 92 soil 
samples tested for oil product concentration (C10-C20 and C20-C40): 
 
1. Monitoring Stage 1 (20.-21.09.2018.), 32 samples taken from 

electrode installation boreholes and 20 samples from monitoring 
boreholes. 

2. Monitoring Stage 2 (15.01.2019.), 20 samples taken from 
monitoring boreholes.  

3. Monitoring Stage 3 (24.04.2019.), 20 samples taken from 
monitoring boreholes. 
 
 

Below is the summary of laboratory results for soil samples tested.  
 

Table 1

      20.-21.09.2018 15.01.2018 24.04.2019 

Sa
m

p
lin

g 
si

te
 t

it
le

 a
n

d 

N
o.

 

Sa
m

p
lin

g 
in

te
rv

al
 (

m
 

fr
om

 t
he

 s
u

rf
ac

e)
 

Sa
m

p
le

 c
od

e 

Concentration in soil sample, mg/kg 

C
10

-C
4

0
 

C
10

-C
4

0
 

C
10

-C
4

0
 

K1 

0.0-1.0 VALM-K-1-1 50 45 95 - - - - - - 

1.0-2.0 VALM-K-1-2 - - - - - - 

2.0-3.0 VALM-K-1-3 - - - - - - 

3.0-4.0 VALM-K-1-4 - - - - - - 

K2 

0.0-1.0 VALM-K-2-1 250 160 410 - - - - - - 

1.0-2.0 VALM-K-2-2 - - - - - - 

2.0-3.0 VALM-K-2-3 - - - - - - 

3.0-4.0 VALM-K-2-4 - - - - - - 

K3 

0.0-1.0 VALM-K-3-1 65 34 99 - - - - - - 

1.0-2.0 VALM-K-3-2 - - - - - - 

2.0-3.0 VALM-K-3-3 - - - - - - 

3.0-4.0 VALM-K-3-4 - - - - - - 

K4 

0.0-1.0 VALM-K-4-1 84 37 121 - - - - - - 

1.0-2.0 VALM-K-4-2 - - - - - - 

2.0-3.0 VALM-K-4-3 - - - - - - 

3.0-4.0 VALM-K-4-4 160 32 192 - - - - - - 

A1 

0.0-1.0 VALM-A-1-1 <2.6 <2.6 <5.2 - - - - - - 

1.0-2.0 VALM-A-1-2 36 5.2 41.2 - - - - - - 

2.0-3.0 VALM-A-1-3 31 3.4 34.4 - - - - - - 

3.0-4.0 VALM-A-1-4 20 4.4 24.4 - - - - - - 

A2 0.0-1.0 VALM-A-2-1 21 3.5 24.5 - - - - - - 
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1.0-2.0 VALM-A-2-2 29 8.9 37.9 - - - - - - 

2.0-3.0 VALM-A-2-3 30 6.5 36.5 - - - - - - 

3.0-4.0 VALM-A-2-4 <2.6 <2.6 <5.2 - - - - - - 

A3 

0.0-1.0 VALM-A-3-1 29 5.4 34.4 - - - - - - 

1.0-2.0 VALM-A-3-2 22 3.9 25.9 - - - - - - 

2.0-3.0 VALM-A-3-3 27 3.8 30.8 - - - - - - 

3.0-4.0 VALM-A-3-4 61 10 71 - - - - - - 

A4 

0.0-1.0 VALM-A-4-1 36 15 51 - - - - - - 

1.0-2.0 VALM-A-4-2 32 11 43 - - - - - - 

2.0-3.0 VALM-A-4-3 28 10 38 - - - - - - 

3.0-4.0 VALM-A-4-4 23 7.8 30.8 - - - - - - 

F1 
(outside 

the 
polygon) 

0.0-1.0 VALM-F-1-1 100 61 161 13 <2.6 13 22 25 13 

1.0-2.0 VALM-F-1-2 95 27 122 

2.0-3.0 VALM-F-1-3 18 14 32 130 60 190 

3.0-4.0 VALM-F-1-4 68 36 104 140 40 180 55 28 83 

F2 
(outside 

the 
polygon) 

0.0-1.0 VALM-F-2-1 37 31 68 150 45 195 26 30 56 

1.0-2.0 VALM-F-2-2 48 16 64 6 <2.6 6 8 4 12 

2.0-3.0 VALM-F-2-3 44 11 55 5.7 <2.6 5.7 4 <2.6 4 

3.0-4.0 VALM-F-2-4 12 9 21 6.1 <2.6 6.1 8 <2.6 8 

S1 (inside 
the 

polygon) 

0.0-1.0 VALM-S-1-1 19 5.2 24.2 49 19 68 10 5 15 

1.0-2.0 VALM-S-1-2 14 8 22 

2.0-3.0 VALM-S-1-3 

3.0-4.0 VALM-S-1-4 54 7.4 61.4 71 10 81 23 4 27 

S2 (inside 
the 

polygon) 

0.0-1.0 VALM-S-2-1 29 23 52 5 <2.6 5 18 69 5 

1.0-2.0 VALM-S-2-2 180 50 230 9 15 24 

2.0-3.0 VALM-S-2-3 46 5.4 51.4 13 8 21 290 28 318 

3.0-4.0 VALM-S-2-4 15 <2.6 15 43 11 15 90 13 15 

S3 (inside 
the 

polygon) 

0.0-1.0 VALM-S-3-1 19 3.3 22.3 12 <2.6 12 27 25 12 

1.0-2.0 VALM-S-3-2 23 3 26 270 30 300 

2.0-3.0 VALM-S-3-3 

3.0-4.0 VALM-S-3-4 52 16 68 160 17 177 

Soil contamination threshold values2 

Target value (A) - - 1 - - 1 - - 1 

Precautionary threshold value 
(B) 

Intensive contamination 
threshold value (C) 

 
 

                                                           
2 �ccording�to�Cabinet�Regulation�No.�804�“Regulations�on�soil�and� ground�quality”,�point�3,� soil�and�
ground quality has the following threshold values- 3.1.threshold value (value A)- maximal level when 
exceeded cannot ensure sustainable soil and ground quality.  
3.2. threshold values: 
3.2.1. precautionary threshold value ( ) — the maximal contamination level which when 
exceeded may potentially be harmful to human health or environment, as well as level which shall be 
reached after decontamination works (unless more strict requirements are not enforced).  
3.2.2. Critical threshold value/intensive contamination — after reaching or exceeding this 
value, the soil and ground functional characteristics are severely affected, or the contamination directly 
can affect human health or environment. Exceeding this value requires decontamination work at the 
site.  
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4. GROUNDWATER QUALITY 
 
Below is the summary of groundwater testing results. Laboratory 
testing covered : 
 
- Oil product content 
- Total Nitrogen 
- Environmental pH 
- Floating Oil Product layer (in field conditions) 

 
At each stage of sample collection 2-3 samples of groundwater were 
tested. In total, during all stages of monitoring, 7 groundwater samples 
were collected and 3 floating oil product layer measurements were 
performed.  

Tabula 1

Date of 
sample 
taking 

Borehole title and No. Sample code 

Concentration in groundwater 

Benzole 
(ug/l) 

Toluene 
(ug/l) 

Ethylbenzene 
(ug/l) 

Xylene 
(SUM, 
ug/l) 

21.09.2018. Monitoring well No. 5 VALM-GU-5 <0.072 

21.09.2018. Monitoring well No. 9 VALM-GU-9 <0.072 

21.09.2018. Monitoring well No. 10 VALM-GU-10 <0.072 

15.01.2019 
Monitoring well No. 11 

VALM-GU-Ū11 

24.04.2019. VALM-GŪ-U11 

15.01.2019. 
Anode well No. 2 

VALM-S-GŪ-2 <0.25 <0.25 <0.25 <0.5 

24.04.2019. VALM-GŪ-A2 - - - - 

 

 
Contamination threshold values in soil (Cab. Reg. 
118.)3 

Threshold value (A) - 0.2 0.5 0.5 0.5 

 
Arithmetic mean 

Intensive contamination threshold value (C) 

                                                           
3 �ccording�to�Cabinet�Regulation�No.�118�“Regulations Regarding the Quality�of�Surface�Waters�and�Groundwaters”,��nnex�10�
contains the following information:  
 
  -The level of pollution has exceeded the arithmetic mean of the guide value and the limit value, measures shall be taken in such 
relevant territory in order to clarify the limits of the pollution area, to assess whether the pollution does not cause risk to human 
health and the environment, as well to prevent further pollution of groundwaters; 
 
- The level of pollution has exceeded the limit value, then, taking into account the geological, hydro-geological, hydro-dynamic 
conditions and the load caused by anthropogenic impact on the relevant territory, the necessity and technical availability of  
environmental remediation without implementation of such measures which could increase the hazard to human health and the 
environment shall be assessed, as well as it shall be assessed whether the costs for remediation and control measures of polluted 
groundwaters are not disproportionately high. The level of groundwater treatment shall be determined individually for each 
polluted area on the basis of the assessment performed. Remediation shall be carried out in accordance with the Law On 
Pollution and the Environmental Protection Law. 
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CONCLUSION 

 
 

1. Within the time period from September, 2018 until April, 2019, „Vides�
Konsultāciju� Birojs” Ltd, performed soil and groundwater sample 
collection and laboratory testing (three monitoring stages) at the 
territory of the Former Heavy Fuel Oil Facilities of Valmieras Siltums, 
Ltd. in�Dzelzceļa� iela�9,�Valmiera, within the current pilot-test polygon 
and near its vicinity. 

2. During the monitoring works, 92 soil samples and 7 groundwater 
samples were collected. Soil samples were gathered from cathode and 
anode electrode boreholes (one time, during system installation), as 
well from 2 background boreholes and 3 boreholes within the pilot-test 
polygon (three times during the pilot-test) at 4 different depth 
intervals. However, groundwater samples were taken from previously 
installed monitoring wells and from anode borehole No. 2.  
 

3. Field observation and laboratory testing results show that 
contamination is decreasing and also increasing within certain sample 
groups. Therefore, we can conclude that soil contamination at the 
object has changed due to the decontamination works performed at 
the object.  Overall, oil product contamination during the pilot-test has 
decreased by approximately 10% compared to the initial 
contamination level.  

 

4. At the final stage of monitoring, intensive soil contamination outside 
the pilot-test territory was not detected. Contamination intensity has 
decreased in samples taken from the territory within the pilot-test 
(samples taken from location S2 and S3), however, in one of the 
boreholes the contamination intensity has increased and returned to 
the initial level.  
 

5. Groundwater quality in vicinity of the polygon is considered to be 
acceptable and appropriate to the situation. Monitoring well No. 11, 
which is located in the pilot-test polygon, has a floating oil product 
layer which vary from 5-6 cm in thickness, which shows an intensive 
groundwater contamination with oil products near the boreholes of 
cathode row. However, the oil product concentration in samples 
significantly exceed the contamination threshold value near anode and 
cathode row of wells, as it was observed before the start of the pilot-
test.  
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ANNEX 1 
 

Plan of extraction site 
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Description
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-  gr o u n d w a t e r  le v e l 
-  s o i l s a m p li n g i n t e r v a l
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   « 1 » -  s a m p l e  N o . . ,  
   « 2 » -  s a m p l e  d e p t h  i n t e r v a l

X - 1 - 2

9

1 0

+ 1

0

- 1

- 2

- 3

 m
 v
.j.
l.

- 4

- 5

Borehole
2 0 . - 2 1 . 0 9 . 2 0 1 8 .

C o n s t r u c t i o n  o f  w e ll

 D
ep
th
, m

S a m p le - 1 - 1

+ 0 . 5 0

- 4 , 0 0

K / A

S a m p le - 1 - 2

S a m p le - 1 - 3

S a m p le - 1 - 4

Co
nt

am
in

at
ed

 so
il



Date 20/09/2018

From To thicknes Geology from to

0.00 -0.05 0.05 soil VALM-F-1-1 0.00 1.00 -1.60

VALM-F-1-2 1.00 2.00

VALM-F-1-3 2.00 3.00

VALM-F-1-4 3.00 4.00

Date 20/09/2018

From To thicknes Geology from to

0.00 -0.10 0.10 soil VALM-F-2-1 0.00 1.00 -1.50

VALM-F-2-2 1.00 2.00

VALM-F-2-3 2.00 3.00

VALM-F-2-4 3.00 4.00

Date 20/09/2018

From To thicknes Geology from to

0.00 -0.10 0.10 soil VALM-F-2-1 0.00 1.00 -1.50

VALM-F-2-2 1.00 2.00

VALM-F-2-3 2.00 3.00

VALM-F-2-4 3.00 4.00

Date 20/09/2018

From To thicknes Geology from to

0.00 -0.05 0.05 soil VALM-K-1-1 0.00 1.00 -1.50

VALM-K-1-2 1.00 2.00

VALM-K-1-3 2.00 3.00

VALM-K-1-4 3.00 4.00

Date 20/09/2018

From To thicknes Geology from to

0.00 -0.05 0.05 soil VALM-K-2-1 0.00 1.00 -1.50

VALM-K-2-2 1.00 2.00

VALM-K-2-3 2.00 3.00

VALM-K-2-4 3.00 4.00

Date 20/09/2018

From To thicknes Geology from to

0.00 -0.05 0.05 soil VALM-K-3-1 0.00 1.00 -1.60

VALM-K-3-2 1.00 2.00

VALM-K-3-3 2.00 3.00

VALM-K-3-4 3.00 4.00

Borehole catalog

Site "Former Heavy Fuel Oil Facilities of SIA Valmieras Siltums", unit:  Nordmeyer DSB 3.5/1, augering, auger d= 136 mm

Sampling
interval, m Groundwater 

depth, m

-0.05 -4.00 3.95 clay/ silt

Groundwater 

depth, m

-0.10 -4.00 3.90 clay/ silt

Sampling interval, m

Sampling
interval, m Groundwater 

depth, m

-0.10 -4.00 3.90 clay/ silt

Sampling
interval, m Groundwater 

depth, m

-0.05 -4.00 3.95 clay/ silt

Sampling
interval, m Groundwater 

depth, m

-0.05 -4.00 3.95 clay/ silt

Sampling
interval, m Groundwater 

depth, m

-0.05 -4.00 3.95 clay/ silt



Date 20/09/2018

From To thicknes Geology from to

0.00 -0.05 0.05 soil VALM-K-4-1 0.00 1.00 -1.50

VALM-K-4-2 1.00 2.00

VALM-K-4-3 2.00 3.00

VALM-K-4-4 3.00 4.00

Date: 21/09/2018

From To thicknes Geology from to

0.00 -0.05 0.05 soil VALM-A-1-1 0.00 1.00 -1.50

-0.05 -0.60 0.55 sand VALM-A-1-2 1.00 2.00

-0.60 -4.00 3.40 clay / silt VALM-A-1-3 2.00 3.00

VALM-A-1-4 3.00 4.00

Date: 21/09/2018

From To thicknes Geology from to

0.00 -0.05 0.05 asphalt VALM-A-2-1 0.00 1.00 -1.60

-0.05 -0.90 0.85 snd VALM-A-2-2 1.00 2.00

-0.90 -4.00 3.10 clay / silt VALM-A-2-3 2.00 3.00

VALM-A-2-4 3.00 4.00

Date: 21/09/2018

From To thicknes Geology from to

0.00 -0.05 0.05 asphalt VALM-A-3-1 0.00 1.00 -1.60

-0.05 -0.85 0.80 snd VALM-A-3-2 1.00 2.00

-0.85 -4.00 3.15 clay / silt VALM-A-3-3 2.00 3.00

VALM-A-3-4 3.00 4.00

Date: 21/09/2018

From To thicknes Geology from to

0.00 -0.05 0.05 boulders VALM-A-4-1 0.00 1.00 -1.60

-0.05 -0.85 0.80 sand VALM-A-4-2 1.00 2.00

-0.85 -4.00 3.15 clay / silt VALM-A-4-3 2.00 3.00

VALM-A-4-4 3.00 4.00

Date: 21/09/2018

From To thicknes Geology from to

0.00 -0.05 0.05 soil VALM-F-1-1 0.00 1.00 -1.60

-0.05 0.60 -0.65 sand VALM-F-1-2 1.00 2.00

-0.85 -4.00 3.15 clay / silt VALM-F-1-3 2.00 3.00

VALM-F-1-4 3.00 4.00

Date: 21/09/2018

From To thicknes Geology from to

0.00 -0.05 0.05 soil VALM-F-2-1 0.00 1.00 -1.55

-0.05 0.60 -0.65 sand VALM-F-2-2 1.00 2.00

-0.85 -4.00 3.15 clay / silt VALM-F-2-3 2.00 3.00

VALM-F-2-4 3.00 4.00

Date: 21/09/2018

From To thicknes Geology from to

0.00 -0.05 0.05 soil VALM-F-3-1 0.00 1.00 -1.60

-0.05 0.75 -0.80 sand VALM-F-3-2 1.00 2.00

-0.85 -4.00 3.15 clay / silt VALM-F-3-3 2.00 3.00

VALM-F-3-4 3.00 4.00

Sampling
interval, m Groundwater 

depth, m

Sampling
interval, m Groundwater 

depth, m

-0.05 -4.00 3.95 clay/ silt

Sampling
interval, m Groundwater 

depth, m

Sampling
interval, m Groundwater 

depth, m

Sampling
interval, m Groundwater 

depth, m

Sampling
interval, m Groundwater 

depth, m

Sampling
interval, m Groundwater 

depth, m

Sampling
interval, m Groundwater 

depth, m
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ANNEX 2 

List of intervals for sample collection and copies of laboratory 
testing reports



1 0.0-1.0 VALM-K-1-1 27 2.0-3.0 VALM-A-3-3

2 1.0-2.0 VALM-K-1-2 28 3.0-4.0 VALM-A-3-4

3 2.0-3.0 VALM-K-1-3 29 0.0-1.0 VALM-A-4-1

4 3.0-4.0 VALM-K-1-4 30 1.0-2.0 VALM-A-4-2

5 0.0-1.0 VALM-K-2-1 31 2.0-3.0 VALM-A-4-3

6 1.0-2.0 VALM-K-2-2 32 3.0-4.0 VALM-A-4-4

7 2.0-3.0 VALM-K-2-3 33 0.0-1.0 VALM-F-1-1

8 3.0-4.0 VALM-K-2-4 34 1.0-2.0 VALM-F-1-2

9 0.0-1.0 VALM-K-3-1 35 2.0-3.0 VALM-F-1-3

10 1.0-2.0 VALM-K-3-2 36 3.0-4.0 VALM-F-1-4

11 2.0-3.0 VALM-K-3-3 37 0.0-1.0 VALM-F-2-1

12 3.0-4.0 VALM-K-3-4 38 1.0-2.0 VALM-F-2-2

13 0.0-1.0 VALM-K-4-1 39 2.0-3.0 VALM-F-2-3

14 1.0-2.0 VALM-K-4-2 40 3.0-4.0 VALM-F-2-4

15 2.0-3.0 VALM-K-4-3 41 0.0-1.0 VALM-S-1-1

16 3.0-4.0 VALM-K-4-4 42 1.0-2.0 VALM-S-1-2

17 0.0-1.0 VALM-A-1-1 43 2.0-3.0 VALM-S-1-3

18 1.0-2.0 VALM-A-1-2 44 3.0-4.0 VALM-S-1-4

19 2.0-3.0 VALM-A-1-3 45 0.0-1.0 VALM-S-2-1

20 3.0-4.0 VALM-A-1-4 46 1.0-2.0 VALM-S-2-2

21 0.0-1.0 VALM-A-2-1 47 2.0-3.0 VALM-S-2-3

22 1.0-2.0 VALM-A-2-2 48 3.0-4.0 VALM-S-2-4

23 2.0-3.0 VALM-A-2-3 49 0.0-1.0 VALM-S-3-1

24 3.0-4.0 VALM-A-2-4 50 1.0-2.0 VALM-S-3-2

25 0.0-1.0 VALM-A-3-1 51 2.0-3.0 VALM-S-3-3

26 1.0-2.0 VALM-A-3-2 52 3.0-4.0 VALM-S-3-4

List of sample collection intervals

No.

Sampling 

interval, m from 

surface

Sample code No.

Sampling 

interval, m from 

surface

Sample code



List�of�intervals�for�sample�collection

Sampling�spot�and�
its�No.. 

Sampling��
iinterval�(m�from
surface) 

sample 
code 

F1�(outside�testing�site) 

0.0-1.0 VALM-F-1-1 

1.0-2.0 VALM-F-1-2 

2.0-3.0 VALM-F-1-3 

3.0-4.0 VALM-F-1-4 

F2�(outside�testing�site) 

0.0-1.0 VALM-F-2-1 

1.0-2.0 VALM-F-2-2 

2.0-3.0 VALM-F-2-3 

3.0-4.0 VALM-F-2-4 

S1�(inside�testing�site) 

0.0-1.0 VALM-S-1-1 

1.0-2.0 VALM-S-1-2 

2.0-3.0 VALM-S-1-3 

3.0-4.0 VALM-S-1-4 

0.0-1.0 VALM-S-2-1 

1.0-2.0 VALM-S-2-2 

2.0-3.0 VALM-S-2-3 

3.0-4.0 VALM-S-2-4 

0.0-1.0 VALM-S-3-1 

1.0-2.0 VALM-S-3-2 

2.0-3.0 VALM-S-3-3 

3.0-4.0 VALM-S-3-4 

S2�(inside�testing�site) 

S3�(inside�testing�site) 
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INTRODUCTION            

 
This report overviews data on soil and groundwater monitoring and 
laboratory testing at the potentially contaminated site “Former heavy 
fuel oil facilities of Valmieras Siltums, Ltd”, Dzelzceļa Street 9, 
Valmiera.  

 
Sample taking and testing was done accordingly to the procedure of 
procurement No. VPP 2018/040P and mutually signed contract No. 05-
651/2.4.4.1/18/71 (starting from 07.08.2018) between the 
municipality of Valmiera and Vides Konsultāciju Birojs, Ltd.  

 
The objective: To perform cleanup/ remediation of a potentially 
contaminated site (is included in the Register of Contaminated and 
Potentially Contaminated Sites) within the scope of project “INSURE”, 
using electrokinetic in situ method- pilot testing. It is planned to carry 
out soil and groundwater monitoring and testing, in order to evaluate 
the changes of contamination during the remediation process. This is 
one of the most significant factors to evaluate the effectiveness of this 
method.  
 
The scope of works performed: monitoring stage 
 
Following was carried out in several phases:  
1) The drawing up and approval of the scope of work and timing with 

customer and partners (experts) from Helsinki university; 
2) the surveying of the territory jointly with the customer and the 

partners (experts) from Helsinki university; 
3) Decision making mutually with the customer and  partners 

(experts) from Helsinki university on the borehole location map; 
4) field works: geological drilling (3 pcs. boreholes in site and 2 pcs. 

boreholes off site), collection of generalized soil samples; 
5) secondary field works: pumping the water out of groundwater 

wells, in situ tests of physical and chemical parameters of 
groundwater, collection of samples; 

6) laboratory testing of soil and groundwater sample quality in terms 
of contamination with oil products and general contamination 
parameters; 

7) Summary of the results and preparation of the report. 
 
See the following sections of the review for a detailed description of 
the performed works, obtained results, and conclusions. 
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2. GEOLOGY AND HYDROGEOLOGY 
 

 2.1. Geology 

Geomorphologically the object is situated in the Trikāta rise of 
Ziemeļvidzeme lowland.  
 
The thickness of Quaternary sediment in this part of Latvia is small and 
varies within the limits of 10 to 20 m and consists mainly of moraine 
sandy loam and loam poorly filtering water, as well as erratic masses of 
different type, as well as individual sand - gravel inclusions.  
 
The evaluation of the data of the Geological Map of Latvia1 of the 
researched territory allows to conclude that sediments poorly filtering 
water - sandy loam and loam can be expected in the territory under 
research.  
 
The geological cross-section of the territory surveyed during the 
research works is comparatively simple - its upper part consists of 
Quaternary sediment layer on top of mid-Devonian base rock. 
The geological cross-section of the object is as follows (from top to 
bottom) - soil or asphalt, concrete, stone chippings. Under the soil 
layer there is a mixed loam or earth-filled gravel with construction 
waste. The natural cross-section is opened to the depth of 0.6 - 1.8 m 
and consists of fine sand or sandy loam. Deeper, at the depth of 3.5 - 
4.0 m a hard sandy loam with intermediate layers of pebbles and sand, 
which has been found up to the depth of approximately 16 m within 
the researched territory. 
 
The overall filtration properties of Quaternary water-saturated are 
poor and not favourable for the migration of potential groundwater 
contamination either in the plan or cross-section (Kf of loose soil in the 
samples taken at the level of groundwater saturation is 0.3 - 0.8 m 
within a day).  
 
 
 
 
 

                                                           
1 Geological Map of Latvia, 1:200 000, State Geological Service 1998 
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2.2. Hydrogeology  

The hydro-geological situation at the object and in its vicinity is 
primarily affected by the geo-morphological and geological properties 
of its location, weather conditions and the network of drainage 
ditches, which serve as the principal groundwater table runoff carriers. 

 
Groundwater table has been detected at varying depth in this region, 
however in the slacks (site of the researched object) it seldom exceeds 
0.3-1.0 m, which promotes bogging. In elevated territories the 
groundwater is frequently associated with deeper water horizons of 
Gauja and Burtnieki suites. Regionally, the potential hazard of artesian 
horizon contamination is reduced by the fact that these waters are 
drained by the deep Gauja valley and the contamination enters surface 
waters.  
 
During the drilling works, the groundwater was detected at the depth 
of 1.2 - 4.0 m, meanwhile, after the installation fo monitoring wells and 
settlement of the levels, the groundwater table stabilised at the depth 
of 1.70 - 2.72 m from the ground surface.  
 
Considering the amount of the performed works, the direction of 
groundwater flow can be determined rather precisely, it is directed 
westwards or towards the railway embankment and the adjacent 
ditch, as well as towards the slightly more remote depression in the 
earth surface (slack). 
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2. METHODOLOGY OF THE PERFORMED WORKS 
  

2.1. Selection of borehole site 
 

Upon the selection of borehole sites, the work order, the work 
programme, the spatial planning (including the location of tanks, 
buildings and unloading areas), as well as the potential geological and 
hydro-geological conditions of the area and recommendations from 
experts University of Helsinki. 
 
Installation of boreholes was carried out in the following steps: 
 
- The first two borehole installation accordingly to recommendations 

from expert Martin Romantschuk (University of Helsinki); 
- The other three borehole installation at the central part of the pilot 

test polygon, accordingly to recommendations from expert Martin 
Romantschuk (University of Helsinki).  

 

Image No.  1 

Soil sampling at the object on 15/01/2019 
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The performer of monitoring collecting and sampling has a licence No. 
CS18ZD0270 (valid by 01.11.2019) issued by SES of the republic of 
Latvia. 

2.2. Drilling works and the collection of soil samples. 

Drilling works for the collection of soil samples and for the drawing up 
of geological cross-section were performed on 15th of January, 2019. A 
spiral drilling method was used to drill 5 holes up to depth of 4 meters. 
During the drilling, the groundwater appeared at the depth of 2.0-2.5 
m from the earth surface.  
 
The following devices/rigs and methods have been used for the works: 
 
1. Fraste Terra- In , spiral drilling with the D of 100mm.  
 
 

 

Image No.  2 

Drilling works with the equipment/ mechanic drilling rig “Fraste Terra- In” 

 
 During the drilling works, soil samples were taken from each borehole 
in accordance with ISO 10381-5 standard.  Soil samples were 
predominantly taken at four different intervals of depth - depth of 0.0 - 
0.1 m, 1.0-2.0m, 2.0- 3.0m and 3.0- 4.0m, thus enabling to determine 
the intensity of  changes of contamination at different depths. Each 
sample weighed around 100- 200 grams.  
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The soil taken out during the drilling process, was used for laboratory 
testing (30%) and the remaining 70 % of soil that was taken extracted 
was used to fill up boreholes, therefore, excessive soil which could be 
considered as hazardous waste, was not gathered. 
 
Sampling boreholes were installed in 30-50 cm distance to ones 
installed in September, making sampling conditions as similar to 
already performed one as possible.   

2.3. Groundwater  sample collection  

Groundwater samples were collected in accordance with LVS ISO 
5667-11:2011 standard on 15th of January, 2019, using 
polytetrafluoroethylene cylinder.  
 
Before the collection of samples, the wells were purified from small 
gravel particles. During the purification, physical and chemical 
parameters of groundwater were tested (pH, electrical conductivity, 
and others) using a calibrated device.  Before collection of samples, 
water was drawn off (equal to the volume of three times of drawing 
off the water) in order to achieve precise and representative 
groundwater results from the horizon. Before water was drawn off and 
samples taken, detection of floating layer of oil products was 
performed and the thickness of layer (if present) measured. At the well 
No. 11, where floating layer of oil products was detected, the thickness 
of it was measured.  In total, 2 groundwater samples were taken, 
which were packed transported accordingly fur further testing. 

2.4. Laboratory testing of samples 

 
The soil and  groundwater and subterranean water samples were 
placed in appropriate containers and delivered to accredited 
laboratories for further testing. Before testing, temperature 
measurements were taken. Collected samples were divided in two 
identical parts, from which one was delivered for further testing in 
Latvia, but the other was given to representatives from Helsinki 
University.  
 
Testing of samples was done by an accredited laboratory “Vides 
Konsultāciju Birojs”, Ltd.  
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3. SOIL QUALITY 
 

 
Within the Stage 2 of monitoring following number of samples were 
tested: 
- Presence of oil products (C10-C20 and C20-C40) 20  samples. 

 
 

Below is the summary of monitoring Stage 2 soil laboratory testing 
results.  
 

Table 1 
Content of oil products in soil samples, September, 2018. 

 

      20.-21.09.2018 15.01.2018 

Sampling point 
and No. 

Sampling 
interval (m 

from surface) 
Sample code 

Concentration in soil sample, mg/kg 

Oil products 

C10-C20 C20-C40 C10-C40 C10-C20 C20-C40 C10-C40 

K1 

0.0-1.0 VALM-K-1-1 50 45 95 - - - 

1.0-2.0 VALM-K-1-2 570 140 710 - - - 

2.0-3.0 VALM-K-1-3 3100 770 3870 - - - 

3.0-4.0 VALM-K-1-4 560 160 720 - - - 

K2 

0.0-1.0 VALM-K-2-1 250 160 410 - - - 

1.0-2.0 VALM-K-2-2 3100 750 3850 - - - 

2.0-3.0 VALM-K-2-3 6200 1300 7500 - - - 

3.0-4.0 VALM-K-2-4 1200 150 1350 - - - 

K3 

0.0-1.0 VALM-K-3-1 65 34 99 - - - 

1.0-2.0 VALM-K-3-2 4500 540 5040 - - - 

2.0-3.0 VALM-K-3-3 4000 350 4350 - - - 

3.0-4.0 VALM-K-3-4 570 90 660 - - - 

K4 

0.0-1.0 VALM-K-4-1 84 37 121 - - - 

1.0-2.0 VALM-K-4-2 2700 480 3180 - - - 

2.0-3.0 VALM-K-4-3 2700 440 3140 - - - 

3.0-4.0 VALM-K-4-4 160 32 192 - - - 

A1 

0.0-1.0 VALM-A-1-1 <2.6 <2.6 <5.2 - - - 

1.0-2.0 VALM-A-1-2 36 5.2 41.2 - - - 

2.0-3.0 VALM-A-1-3 31 3.4 34.4 - - - 

3.0-4.0 VALM-A-1-4 20 4.4 24.4 - - - 

A2 

0.0-1.0 VALM-A-2-1 21 3.5 24.5 - - - 

1.0-2.0 VALM-A-2-2 29 8.9 37.9 - - - 

2.0-3.0 VALM-A-2-3 30 6.5 36.5 - - - 

3.0-4.0 VALM-A-2-4 <2.6 <2.6 <5.2 - - - 

A3 
0.0-1.0 VALM-A-3-1 29 5.4 34.4 - - - 

1.0-2.0 VALM-A-3-2 22 3.9 25.9 - - - 
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2.0-3.0 VALM-A-3-3 27 3.8 30.8 - - - 

3.0-4.0 VALM-A-3-4 61 10 71 - - - 

A4 

0.0-1.0 VALM-A-4-1 36 15 51 - - - 

1.0-2.0 VALM-A-4-2 32 11 43 - - - 

2.0-3.0 VALM-A-4-3 28 10 38 - - - 

3.0-4.0 VALM-A-4-4 23 7.8 30.8 - - - 

F1 (off-site) 

0.0-1.0 VALM-F-1-1 100 61 161 13 <2.6 13 

1.0-2.0 VALM-F-1-2 1200 300 1500 1800 300 2100 

2.0-3.0 VALM-F-1-3 710 190 900 18 14 32 

3.0-4.0 VALM-F-1-4 68 36 104 140 40 180 

F2 (off-site) 

0.0-1.0 VALM-F-2-1 37 31 68 150 45 195 

1.0-2.0 VALM-F-2-2 48 16 64 6 <2.6 6 

2.0-3.0 VALM-F-2-3 44 11 55 5.7 <2.6 5.7 

3.0-4.0 VALM-F-2-4 12 9 21 6.1 <2.6 6.1 

S1 (in-site) 

0.0-1.0 VALM-S-1-1 19 5.2 24.2 49 19 68 

1.0-2.0 VALM-S-1-2 1000 210 1210 14 8 22 

2.0-3.0 VALM-S-1-3 1600 240 1840 520 70 590 

3.0-4.0 VALM-S-1-4 54 7.4 61.4 71 10 81 

S2 (in-site) 

0.0-1.0 VALM-S-2-1 29 23 52 5 <2.6 5 

1.0-2.0 VALM-S-2-2 180 50 230 590 54 644 

2.0-3.0 VALM-S-2-3 46 5.4 51.4 13 8 21 

3.0-4.0 VALM-S-2-4 15 <2.6 15 43 11 15 

S3 (in-site) 

0.0-1.0 VALM-S-3-1 19 3.3 22.3 12 <2.6 12 

1.0-2.0 VALM-S-3-2 1900 610 2510 23 3 26 

2.0-3.0 VALM-S-3-3 420 110 530 950 120 1070 

3.0-4.0 VALM-S-3-4 52 16 68 1300 140 1440 
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5. GROUNDWATER QUALITY 
 

Summary below shows monitoring Stage 1 laboratory testing results 
for groundwater samples.  
Number if tested samples: 
- Content of oil products, 2 samples. 
- Potential of hydronium ions, (pH) 2 samples. 
- Floating oil product layer, 1 sample (monitoring well, 3 cm). 

Table 2 
 

Oil product concentration in groundwater September, 2018   

Sampling 
date 

BH No. 
Sample 

code 

Concentration in growndwater 

 

Oil products, 

 

C10-
C40, 
mg/l 

Benzene 
(ug/l) 

Toluene 
(ug/l) 

Ethilbenzene 
(ug/l) 

xylols 
(sum, 
ug/l) 

Notes. 

15.01.2019 
Monitoring 
well No. 11 

VALM-
GU-Ū11 

1800 610 980 450 2150 LANPL = 3cm (2.97-
3.00) 

15.01.2019 
Anode  well 
No. 2 

VALM-S-
GŪ-2 

1.5 <0.25 <0.25 <0.25 <0.5 Brown color (rust) 
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CONCLUSION 

1. In January, 2019, the specialists of Environmental Consultation Bureau,
Ltd. performed the soil and groundwater collection and sampling
within the territory of the Former Heavy Fuel Oil Facilities of SIA
Valmieras Siltums in Dzelzceļa iela 9, Valmiera (decontamination pilot
project polygon), in accordance with the requirements of the current
owner of the site - Valmiera City Council.

2. During the monitoring Stage 2, 20 soil samples and 2 groundwater
samples were collected. Soil sampling was done from 2 off site and 3 in
site boreholes at pilot test polygon at 4 different depth intervals.
Groundwater samples were taken from previously installed monitoring
well No. 11 and anode well No. 2.

3. Field observation and laboratory testing results shows that
hydrocarbon concentration in soil is changing, so it is to be concluded
that  soil contamination is changing due to activity of remediation
method used at site.

4. Groundwater quality within the polygon perimeter is considered to be
normal- existing monitoring well No. 11 gad floating oil product layer of
3 cm thickness and the contamination in samples analyzed shows
intense pollution at site, most of it near the cathode row.
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Date 15/01/2019

From To thicknes Geology from to

0.00 -0.05 0.05 soil VALM-F-1-1 0.00 1.00 -1.60

VALM-F-1-2 1.00 2.00

VALM-F-1-3 2.00 3.00

VALM-F-1-4 3.00 4.00

Date 15/01/2019

From To thicknes Geology from to

0.00 -0.10 0.10 soil VALM-F-2-1 0.00 1.00 -1.50

VALM-F-2-2 1.00 2.00

VALM-F-2-3 2.00 3.00

VALM-F-2-4 3.00 4.00

Date 15/01/2019

From To thicknes Geology from to

0.00 -0.05 0.05 soil VALM-S-1-1 0.00 1.00 -

-0.05 0.60 -0.65 sand VALM-S-1-2 1.00 2.00

-0.85 -4.00 3.15 clay / silt VALM-S-1-3 2.00 3.00

VALM-S.-1-4 3.00 4.00

Date 15/01/2019

From To thicknes Geology from to

0.00 -0.05 0.05 soil VALM-S-2-1 0.00 1.00 -2.40

-0.05 0.60 -0.65 sand VALM-S-2-2 1.00 2.00

-0.85 -4.00 3.15 clay / silt VALM-S-2-3 2.00 3.00

VALM-S-2-4 3.00 4.00

Date 15/01/2019

From To thicknes Geology from to

0.00 -0.05 0.05 soil VALM-S-3-1 0.00 1.00 -1.80

-0.05 0.75 -0.80 sand VALM-S-3-2 1.00 2.00

-0.85 -4.00 3.15 clay / silt VALM-S-3-3 2.00 3.00

VALM-S-3-4 3.00 4.00

BH No.  S-2
Sampling

interval, m Groundwater 

depth, m

BH No.  S-3
Sampling

interval, m Groundwater 

depth, m

BH No.  S-1
Sampling interval, m Groundwater 

depth, m

Groundwater 

depth, m

-0.10 -4.00 3.90 clay/ silt

Sampling interval, m

-0.05 -4.00 3.95 clay/ silt

BH No.  F2

Borehole catalog

Site "Former Heavy Fuel Oil Facilities of SIA Valmieras Siltums", unit:  Fraste Terra- In, augering, auger d= 100 mm

BH. No.  F1
Sampling

interval, m Groundwater 

depth, m
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Sample list and sampling interval

BH
 

Sampling 
interval(m from
surface) 

Sample 
Code 

F1 (off site) 

0.0-1.0 VALM-F-1-1 

1.0-2.0 VALM-F-1-2 

2.0-3.0 VALM-F-1-3 

3.0-4.0 VALM-F-1-4 

F2 (off site) 

0.0-1.0 VALM-F-2-1 

1.0-2.0 VALM-F-2-2 

2.0-3.0 VALM-F-2-3 

3.0-4.0 VALM-F-2-4 

S1 (in site) 

0.0-1.0 VALM-S-1-1 

1.0-2.0 VALM-S-1-2 

2.0-3.0 VALM-S-1-3 

3.0-4.0 VALM-S-1-4 

S2 (in site) 

0.0-1.0 VALM-S-2-1 

1.0-2.0 VALM-S-2-2 

2.0-3.0 VALM-S-2-3 

3.0-4.0 VALM-S-2-4 

S3 (in site)) 

0.0-1.0 VALM-S-3-1 

1.0-2.0 VALM-S-3-2 

2.0-3.0 VALM-S-3-3 

3.0-4.0 VALM-S-3-4 
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