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1

Introduction

NorthPestClean is an environmental demonstration project funded by Region Midtjylland, Danish EPA
(Miljøstyrelsen) and the European Commission under the LIFE+ programme. The primary objective of
the NorthPestClean project is to demonstrate the efficiency of a novel soil remediation method based
on in situ alkaline hydrolysis in a large-scale pilot experiment.
The demonstration experiments will be performed in a number of pilot test cells and test pipes constructed as watertight compartments. The hydraulic control of the test cells enables us to monitor the
hydrolysis progress and to quantify the extent of the in situ alkaline hydrolysis.
Three test cells (10 x 10 m) made by steel sheet piling to a depth of 15 meters and four steel test
pipes (2 m diameter) have been constructed in the most contaminated area of the Groyne 42 site.
The top of the test cells and pipes has been covered by a waterproof sealing.
This report describes the establishment and quality assurance of the pilot test area.

2

The tender process

The contract for construction of the pilot test area was put out to tender under a non-public procedure among a limited number of contractors selected following a call for expression of interest (begrænset licitation). The aim was to choose 5-7 bidders in the prequalification. The selection of the
bidders in the prequalification was made by an assessment on the bidders financially at technical
capacity. Five companies responded to the call for interest, all were prequalified and requested to
make a proposal on the contract. The award criteria for the tender was lowest price, refer to Annex
1.
2.1

The proposals

The five incoming proposals were all conditional bids. NCC Construction was awarded the contract
based on the lowest price (Table 1).
Table 1: Bids on the tender
Contractor

Bid (excl. vat) in DKK

Arkil A/S – Anlæg

4.199.757,-

CG Jensen A/S

4.328.840,-

MT Højgaard A/S

5.642.500,-

NCC Construction Danmark A/S

4.047.000,-

Per Aarsleff A/S

4.063.019,-
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2.2

Timeline

Table 2 gives an overview of the activities involved in the tender process and timeline.
Table 2: Timeline for the tender process
2010
Activities

Oct

Nov

2011
Dec

Jan

Feb

Mar

Preparation of tender material
Prequalification
Deadline for prequalification

22.

Request for proposals – publishing tender

7.

Deadline for the bids

2.

Announcing the winning bid

11.

Stand-still period
Signing contract

2.3

9.

Contract

The contract with NCC Construction was signed on the 9th of Marts, refer to Annex 2.

3

Project organisation

Region Midtjylland was responsible for the overall project management (Table 3). COWI A/S was
Region Midtjyllands technical advisor throughout the tender process and the establishment of the
pilot test area. The project progress was secured through regular technical meeting with all involved
parties, refer to technical meeting minutes in Annex 3. Groyne 42 is a potential dangerous workplace.
Workplace health and safety was the responsibility of the project management and were addressed in
the Plan for Health and Safety, refer to Annex 4. All health and safety issues were discussed at the
technical meetings.
Table 3: Project organisation
Functions

Responsible

Project Manager (Client)

Børge Hvidberg
Region Midtjylland

Clients technical advisor

Claus Quist Nielsen
COWI A/S

Contractor

Morten Buskov (Mar-Sep 2011)

Project manager

Peter Wendt Saaby (Oct-Dec 2011)
NCC Construction Danmark A/S

Contractor

Niels-Peter Vejrup

On-site manager

NCC Construction Danmark A/S

Health and Safety coordinator

Anja Melvej
Region Midtjylland
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4

Location of test cells and test pipes

The exact location of the test cells was decided based on preliminary drillings. The aim was to place
the test cells and pipes in the hotspot area of the contaminated site and to have cells with similar
contamination distribution. Eight preliminary characterisation wells were made to place the cells,
these wells were not part of the contractor-project for construction of the test cells. The initial plan
was to make a twin-cell (test cell 2 and 3) and north of this a single cell (test cell 1), but the characterisation wells south of the twin-cell showed a more favourable contamination distribution similar to
the twin-cell. It was therefore decided to place the single-cell to a location south of the twin-cell as
shown in Figure 1. The four test pipes were established just east of the twin-cell.

Initial plan for placement for test cell 1

Final placement for test cell 1

Figure 1: Planed and final placement of the test cells (TC)
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5

Establishment of test cells and test pipes

The establishment of the pilot test area involved a series of different activities. Below is the timeline
and additional descriptions of the different tasks. The work was performed from mid April until mid
August 2011, refer to Annex 5 for the quality assurance carried out by NCC on the different tasks.
Prior to the initiation of the project an environmental assessment was made evaluating the consequences for the nearby Natura 2000 and Ramsar area, refer to Annex 6.
5.1

Timeline
2011

Activities

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Environmental assessment
Manufacturing and shipping of iron sheet
piling and pipes
Establishment of work area
Preparing plan for health and safety
Excavation of trenches for sheet piling
Opening membrane
Establishment of test pipes
Establishment of test cells
Bentonite mats
Establishment of pilot test area
Leakage test
Correction of flaws and deficiencies

5.2

Description of activities and methods
5.2.1

Establishment of work area

The work area for the test cells and pipes were established in April 2011 by excavating 20 cm top
sand layer and replacing it with compressed gravel to give a firm surface to drive on. The sand was
removed in trenches in the areas were the test pipes and the steel sheet piles were to bee placed,
the plastic membrane was cut open and retracted to give space for the sheet piling and the test
pipes, refer to Annex 7 for photos of the work.
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Figure 2: Trenches were dug to uncover the plastic membrane, located app. 70 cm below the surface

5.2.2

Test pipes

On the 5th of May 2011 the four test pipes were vibrated into the sand using a large hydraulic vibrator. It took 3-5 minutes to install each pipe. The steel pipes were 2 meters in diameter and 15 meters long, refer to Annex 7 for photos of the work. A principle sketch of a test cell is shown in Figure 3
The existing plastic membrane on the outer side of the test pipes was sealed up-against the test
pipes with a layer of granulated bentonite.

Top surface

Bentonite mat

Plastic membrane

Test pipe

Figure 3: Principle sketch of the test pipes
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Figure 4: Test pipes

5.2.3

Test cells

The construction of the test cells was ongoing from the 9th until the 29th of May 2011. The test cells
were constructed of steel sheet piles1,4 x 0,09 x 15 meter with an Interlock sealing system HOESCH,
refer to Annex 6 for detailed information about the used materials. All of the steel sheet piles in the
single-cell and about half of the sheet piles in the twin-cell were vibrated into the soil. The rest of the
twin-cell was hammered down, refer to section 5.3 for further details. A principle sketch of a test cell
is shown in Figure 5 and Figure 6
The existing plastic membrane on the outer side of the test cells was sealed up-against the sheet
piles with a layer of granulated bentonite.

Sheet pile profile

Figure 5: Principle sketch of a test cell
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Top surface

Bentonite mat

Plastic membrane

Sheet pile

Figure 6: Principle sketch of a test cell

Figure 7: Photos of sheet piles and test cells

5.2.4

Bentonite mats

The test cells and pipes were initially covered with two layers of bentonite mats to install a waterproof sealing towards the surface (Figure 6 and Figure 3). The bentonite mats were wetted with tap
water before coverage. For sealing between the two mats and towards the existing wells within the
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cells granulated bentonite was used. By the end of the project two additional layers of bentonite mats
were installed on all test cells and pipes since the first two bentonite mats did not meet the requirements in the specifications regarding slope on the mats. The slope on the mats was prepared to allow
rainwater to drain off towards west, refer to Annex 6 for more details on the mats.

Figure 8: Establishment of bentonite coverage

5.2.5

Fence, container, electricity, water supply, test area surface etc.

After the establishment of the test cells and pipes, the corners of the test cells and the sides of the
pipes was marked with a welded on small iron pipe, so they would be visible above the surface. For
further protection of the steel sheet piles the cells and pipes were connected to the cathodic protection system of the surrounding steel sheet piling. The bentonite mats were covered by a 20 cm layer
of compressed gravel at the top surface.
A 40 feet shipping container was installed at the test area. The container will serve as a combined
storage and field laboratory during the NorthPestClean project. The container was established with
water supply and electricity. The entire pilot test area was fenced (Figure 9). Warning signs were
placed on the fence, it was closed to the public and secured with a padlock.
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Figure 9: The final pilot area showing test cells (TC), test pipes (TP), fence, container, the water supply (blue line)
and the power supply/wire for catodic protection (red line)

5.3

Technical problems encountered

The method applied to bring down the steel sheet piles had to be changed during the work. Sheets 119, 24-35 and 49 were vibrated down (Figure 10). The contractor was unable to vibrate steel sheet
pile no. 20 more than 7 meter below surface. The problem was assigned to a slanting lock. The slanting lock was replaced and sheet pile 20 could be vibrated down.
Vibrating down sheet pile 21 was unsuccessful according to the contractor due to resistance in the
soil. Sheet pile 21 was therefore hammered down instead. After this sheet pile 22, 23 and 36-50
were hammered down.
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This unexpected change in driving method is not considered to have affected the quality of the test
cells.

Twin-cell

Figure 10: Principle sketch for the construction of the twin-cell

6

Leakeage test

The technical specification in the tender material specified that the test cells had to be watertight.
The requirement was defined as a maximum groundwater table (gwt) increase of 3 cm/day upon 1
meter difference in gwt between inside and outside the test cells. The water inside the test cells were
removed by pumping from an extraction well in the middle of each test cell. After lowering of the gwt
within the cells the water level was measured manually and by automated submersible pressure
transducers. The rate of increase in gwt is a combination of water retention and penetrative water
from outside the cells.
The first leakage test was made concurrently in test cell 1 and test cell 3, subsequently in the test
cell 2. This stepwise approach allowed for the determination of the water tightness in each test cell
individually and of the wall separating test cell 2 and 3. Test cell 1 complied with the requirements in
the first leakage test.
To fully determine the water tightness in test cell 2 and 3 a second leakage test was performed. The
details of the leakage test are described in Annex 8. The conclusions of all the leakage tests were as
shown in Table 4
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Table 4: Result of leakage test

Groundwater table increase [cm/day]*

Test cell 1

Test cell 2

Test cell 3

0,5

4,0

1,4

*upon approx. 1 meter gwt difference (inside vs. outside)

7

Conclusion

The establishment of the pilot test area was completed in august 2011. Three test cells and four test
pipes were constructed. Only three of the test pipes will be used in the NorthPestClean project.
The test cells and test pipes were all accepted and found to be of sufficient quality to be used in the
demonstration experiments. The leakage in test cell 1 and 3 were according to the specifications. The
leakage in test cell 2 was slightly higher than the requirement put forward in the technical specifications. The exceedance is assessed to be of minor importance to the overall project and it is anticipated that the objectives and expected results of the NorthPestClean project can be achieved with
the test cells and test pipes as constructed.
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