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Site Background & History 

Envirotreat was appointed to undertake l site 

investigation works and risk assessment at the 

former Salvage Oils depot located at the Port of 

Fleetwood. 

This work was intended to ascertain whether 

potentially unacceptable land contamination 

risks were present at the site and to present 

remediation options for the landowner to 

manage any such risks and associated  

liabilities. 

The site is located to the south of Herring Arm 

Road within the Port of Fleetwood, Lancashire. 

The site location is shown on Figure 1. 

The site is approximately ‘L’-shaped and 

extends to circa 2,000 m2. The site is broadly 

flat and sits at an approximate elevation of 6 m 

(AOD). The site is bound by Herring Arm Road 

to the north, a fish processing facility to the 

northeast, open storage land to the west and 

an access road, with open land beyond, to the 

south and east. Fleetwood Marina, formed from 

a modified section of the River Wyre, is 

situated approximately 50 m north of the site.  

The site comprised of two sections. The 

northern part of the site being accessed from 

Herring Arm Road. This comprised of an 

unsurfaced area of approximately 800 m2 that, 

at the time of the site visit, housed shipping 

containers forming a site office, two bunded 

‘Baker’ tanks (that were being used during the 

site clearance), a separate shipping container 

used for storage, including an above ground 

plastic oil tank, and a drainage chamber.  

This part of the site being separated from the 

southern section by a small wall. The southern 

part of the site being at slightly lower elevation 

than the northern section. 

Figure 1 – Site location plan and borehole 

locations. 

 

The southern section of the site was capped 

with concrete hardstanding. This being in 

reasonable condition, with some minor 

cracking. Drainage from the central low point of 

the slab ran northwards into an interceptor 

chamber. This part of the site contained 

several above ground storage tanks (AST’s).  
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Five (5 No.) tanks were located within a brick 

bunded area adjacent to the western site 

boundary. At the time of the site investigation 

works, the bunds contained water, presumed to 

be rainwater. Envirotreat were informed that 

the tanks have been emptied but not cleaned. 

Two unbunded horizontal ASTs were located to 

the north of this tank farm. 

Information provided by the client stated, circa 

1,000 litres of waste fuels and oils were stored 

in unbunded IBC’s across the site prior to site 

clearance works. None were present during the 

site walkover. These generally contained 

hydrocarbon oils and fuels, however a number 

of IBC’s in the western corner were reported to 

contain transformer oil (generally associated 

with polychlorinated biphenyls contaminants).  

Figure 2 – Storage tanks at Fleetwood site 

 

Site Investigation 

A phase 1 desk study was initially completed to 

produce an outline conceptual site model. This 

was used to inform the intrusive site 

investigation, which comprised the drilling of 8 

No. locations. 5 No. groundwater monitoring 

points were installed. 13 No. soil samples and 5 

No. groundwater samples which were submitted 

for laboratory analysis for the potential 

contaminants of concern as set out in the desk 

study. 

 

These comprised: 

• Total Petroleum Hydrocarbons (TPH) 

including benzene, Toluene, Ethyl Benzene 

and Xylenes (BTEX).  

• Polycyclic Aromatic Hydrocarbons (PAH), 

• Phenols and  

• PCB’s. 

Figure 3 – Onsite bunds 

 

Site Works 

Borehole Drilling 

A starter pit was excavated by hand at each 

position to ensure the position was free of 

services. The boreholes were then advanced 

using a tracked windowless drilling rig.  
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The boreholes were cased through the Made 

Ground at 125 mm and drilled without the 

addition of water. Soils were recovered in 

plastic liners for logging and sampling.  

Groundwater Monitoring Point Installation 

Boreholes were generally terminated at 6 m 

(bgl). Groundwater monitoring standpipes were 

installed in five boreholes upon completion. 

The standpipe was constructed of 63 mm outer 

diameter HDPE. The annulus around the 

response zone was filled with washed filter 

gravel. The plain section was surrounded with 

hydrated bentonite. Each position as competed 

with secure, flush metal covers concreted into 

the surrounding ground.  

Soil Sampling and Logging 

Soils were recovered from each exploratory 

position for logging and sampling.  

Each position was logged by an experienced 

engineer in general accordance with 

BS5930:2015. Field evidence of contamination 

was noted and used to guide soil sampling. 

Soil samples were placed into laboratory 

prepared plastic and glass containers. Each 

was labelled with the sample hole identity, 

depth and date. Disposable nitrile gloves were 

worn during sampling to prevent cross-

contamination. Samples were kept cool 

pending collection and transport to the 

laboratory. Soil samples were sent to The 

Environmental Laboratory (ELab). 

Groundwater Sampling 

Groundwater depths were gauged using an 

electronic oil: water interface probe.  

Groundwater was pumped using a peristaltic 

pump through disposable nylon and silicone 

tubing. Pumped groundwater was run through 

a flow-cell containing a YSI multimeter and 

well-head parameters recorded.  

Recharge in 4No. wells (BH1 and BH3 to BH5) 

was very slow and pumping resulted in 

significant draw down. Thus, grab samples 

were collected before the well-head 

parameters stabilised. Samples were collected 

in laboratory prepared glass and plastic 

containers once the well-head parameters had 

stabilised.  

Each sample container was labelled with the 

sampling location and date and stored in cool 

boxes until collected for transport to the 

laboratory. Groundwater samples were sent to 

The Environmental Laboratory. 

Hydraulic Conductivity Testing 

In-situ permeability testing was undertaken on 

5No. boreholes in accordance with 

BS5930:2015. A RuggedTroll 100© datalogger 

was placed towards the base of the borehole 

and sequential rising- and falling-head tests 

were completed through the submersion and 

removal of a nylon slug. The number of tests is 

summarised in the following table.  

The results of the tests were analysed using 

AqteSolve software. 

Topographic Surveying 

A topographic survey of borehole locations was 

undertaken. The survey was completed using 

GPS and elevation and location data were 

collected. Borehole elevations were taken from 

cover level. 
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Findings 

Encountered Ground Conditions 

Ground conditions encountered were different 

beneath the northern and southern parts of the 

site. Beneath the north of the site a maximum 

thickness of 1.5 m of Made Ground mantled the 

natural Tidal Flat Deposit soils. These were 

generally fine-grained silts and clays at shallow 

depth, with silty sand encountered at depth. In 

the southern part of the site the Made Ground 

extended to 4.3 m and overlay the silty sand.  

Multiple obstructions were identified in the 

southern part of the site which resulted in 3no 

boreholes being terminated before reaching the 

target depth. Field observations of 

contamination were noted in 4No. boreholes. 

These comprised hydrocarbon and chemical 

odours and hydrocarbon staining and sheens 

towards the base of the Made Ground across 

the southern part of the site and hydrocarbon 

odours at shallow depth in the north of the sit.  

Groundwater rests levels ranged from 2.45 m to 

3.72 m (3.01 m AOD to 4.10 m AOD). It is 

estimated that groundwater was flowing in a 

south easterly direction.  

It was considered that the increased Made 

Ground thickness in the southern part of the site 

is a result of land raising identified from review 

of the historic maps. Prior to land raising the site 

comprised tidal mud flats that drained in an 

easterly direction towards the River Wyre 

Human Health Risk Assessment 

Isolated exceedances of human health criteria 

were noted based on an ongoing land use 

without redevelopment. However, these were 

low risk due to the depth and distribution of the 

contaminants. 

Controlled Waters Risk Assessment 

Soil and groundwater samples collected from 

the southern part of the site, were confirmed to 

be heavily impacted by petroleum 

hydrocarbons, polyaromatic hydrocarbons, 

phenols and volatile organic compounds. 

Remediation Options Appraisal 

Based on the findings of the Site Investigation 

works and updated Conceptual Site Model 

(CSM), a Remediation Options Appraisal (ROA) 

was implemented which comprised a review of 

appropriate and practical remediation 

techniques.  

Remediation of the soil source was hindered by 

the requirement to retain the above ground 

tanks and concrete service yard. As such 

remediation options that focused on modifying 

the groundwater flow pathway between site and 

the nature reserve were favoured. These 

mitigated the need for widespread removal and 

reinstatement of the concrete apron.  

The preferred option on this basis was a 

permeable reactive barrier (PRB). This is a 

pathway treatment process whereby a vertical 

treatment barrier is constructed in situ to natural 

flow of groundwater leaving the site. Reactive 

media within the barrier construction “captures” 

and immobilises the contamination from the 

groundwater as it migrates through the barrier. 

The Site Investigation and Remediation 

Options appraisal enabled Envirotreat to 

develop a robust and sustainable remediation 

strategy that addressed the identified pollution 

linkages and were cognisant of the client’s 

requirements for the future site use. 

development.  

 




