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■ We are one of the largest independent specialist remediation 
contractors in the UK. 

■ Recently acquired Hydrock Contracting / QDS 

■ Capable of delivering all remediation projects. 

■ Significant experience of most remediation techniques and 
technologies. 

■ Delivered in house via our own design and implementation 
teams. 

■ Work with other specialists on more complex problems. 

■ Able to work within your wider design teams 

■ Experienced Remediation of Low Level Radiological Waste 

Who are VertaseFLI  



■ What is it? It is the emission of energy particles from a unstable / 
decaying nuclei, known as a Radioisotope. 

 

 

 

 

 

 

 

 

■ Most Common types of radiation emitted are Alpha, Beta and 
Gamma (X-Rays) 

Ionising Radiation  



Recent Projects Include: 

 

■ Former RAF / MOD Sites: historic burial and burning 

pits with Instruments and Luminescent Dials. 

 

■ Historic Fill comprising of Tin Slag: Late 1800’s to 

the early 1900’s Tin Smelting in Liverpool, slag used 

as binder in concrete. 

 

■ Luminescence works, historic use of “glow in the 

dark paint” for dials and instruments. 

 

■ Alcohol and food stuff processing plant? 

 

Radiological Projects 



■ Radium 

– Instrument dials 

– Watch needles 

■ Uranium 

– Vaseline glass 

■ MOD Sites 

■ Metal processing (Scrap) 

■ Research Institutes 

■ Oil and gas industry and processing 
plants 

 

Other Sources of Radiation Contamination 



■ Metals Mining  

■ Metals Refining Process 

■ Coal fired power stations 

■ Gas Industry Condensates 

■ Landfill sites 

■ Sewage Works 

■ Gas Mantle production 

■ Medical establishments 

Other Potential Source Sites  



■ In the past health effects of radiation not properly understood 
marketed as wonder product and Radium was put in all sorts of 
products 

Health effects and radiation protection 



■ Famous case of radiation poisoning 
was the radium girls in the in the 
1920’s 

■ Workers at the United States 
Radium factory pointed their 
brushes using their lips 

■ Resulting in ingestion of high levels 
of radium. Some painted their 
teeth to show off to boyfriends  

■ Many of the women later began to 
suffer from anaemia, bone 
fractures and necrosis of the jaw, a 
condition now known as radium 
jaw. DNA damage and cancers 

■ Many died in there early 20s and 
30s before a court case was settled 
in the workers favour in the late 
1930s 

Health Effects and radiation protection 



01 Former Manufacturer (Radio Luminescing Works) 
Remediated for Residential Development 



Overview 

 Former Manufacturing site 

 Worked with luminescing 
paints (radium226) 

 Ceased using radioactive 
materials in the 1970s 

 Company manufactured 
Marine instruments 

 Significant Licenced Asbestos 
in buildings 

 Radium contamination to 
building 

 Suspected Radium in made 
ground and drains 

 Asbestos in soils 
contamination 

 Hydrocarbon contamination 

 

 



Overview 

 Site To be developed for Residential 
Dwellings 

 Identify and segregate 
Contaminated building materials 

 Complete Accurate Site 
Investigations (complications with 
shielding) 

 Obtain EA RSR permit 
 Manage dose assessment and H&S 

protocols for workers etc 
 Arrange disposal and 

decontamination options 
 Excavate and package waste 
 Control excavation taking care to 

produce waste that cannot be 
disposed of 

 Dispose of accumulated 
radiologically contaminated waste 

 Undertake other remediation works 
 Provide completion certificates to 

Client 
 Remove permit from the site 



Site Investigations 

 Investigations 
via Trial Pit and 
Borehole 

 Scanning on 
site 

 Lab testing 

 

 Be aware of 
shielding 

 Estimating 
quantities 
difficult. 

 Discrete or 
diffuse sources 

 

 Difficult to 
quantify 



■ In addition two pipes and 
needles 

■ Window sampling had a poor 
hit rate, no contaminated 
samples found 

■ Trial pits identified shallow 
areas of ash, clinker metal 
fragments  

■ Contaminated drainage runs 
were also identified 

Findings of SI 



Excavating Waste 

 Scanning on A 
bucket by 
Bucket Basis 

 Accumulating 
radioactive soils 

 Minimising 
volumes 

 Ensuring all is 
removed. 

 Rescan on 
completion 

 

 Package waste 
separately 



Packaging for Disposal 

 Differing 
Packaging 
requirements 

 Activity 
monitoring 
essential 

 Transport 
regulations 
require careful 
planning 

 Accumulation 
permit required 
to package and 
store waste 



Transport off site 

 Waste Sentencing and verification 

 RPA auditing 

 Scheduled for disposal 

 Transportation of Dangerous goods 

 Accepted at Disposal Point 



■ Significantly larger volume of contaminated material found compared to 
SI, over double initial estimate. (also 30 areas total compared to original 
14) 

■ This was due to concrete slabs and hard standing acting as shielding, 
some areas not detectable until hard standing removed.  

■ Radiation in soils is difficult to find! Lot of time spent carefully processing 
through material in some cases weeks to find remaining material or single 
items. If an area shows high readings can be difficult to pin point source. 

■ Nobody wants Radium contaminated pipework with high activity at the 
time the pipe was found no one in the UK could take it. (£40,000 to send 
to USA). 

Lessons Learned 



02 
Unknown Low Level Radiological 
contamination. Alcohol Processing 
Plant. 



■ Undisclosed Operating Alcohol and 

food stuffs production facility in 

the North of England 

■ New Owners started Demolition of 

redundant Citric Acid Plant  

■ Radioactive Scrap metal was 

detected at scrap yard! 

■ Panic!  

■ Demolition stopped 

■ VertaseFLI brought in to 

investigate 

Site Description 



■ Citric Acid Plant used vast quantities of 
Borehole processing water from  
Sherwood Sandstone aquifer. 

■ Within the plant a “Mineral Scale” 
(DiCalcium Citrate) had built up inside 
pipework and vessels. 

■ The scale when sampled contained 
elevated levels of Radium 226+ 

■ The Radium 226+ had precipitated out 
from the ground water, due to 
significant changes in pH, redox 
potential and pressure within the plant.  

■ The mineral scale within the pipes and 
tanks had the potential to cause harm if 
liberated uncontrollably to the 
environment.  

 

Findings of investigation 



■ Get the site Permitted with EA under Radioactive Substances Activity 
Permit 

 

■ Ensure Compliance with Ionising Radiation regulations 2017 (Key 
Principle is ALARP) 

 

■ Notify HSE of Works with unsealed Low Level Radioactive Sources 

 

■ Appoint Radiological Protection Supervisors. 

 

■ Appoint Radiological Waste Advisors. 

 

■ Undertake a Exposure Risk Assessment.  

 

■ Reassure client  

1st Step 



■ Full and complete Radiological 
survey of inside the facility and out. 

 

■ Reduce the potential for exposure 

 

■ Sealing pipe work labelling and 
highlighting active pipework 

 

■ Foam filling pipework 

 

■ Removal of some pipework and filter 
beds by hand 

 

Pre-Demolition preparations 



■ A New Demolition Contractor 
was Selected and Briefed 

 

■ Building was demolished over 
a 3 month period under 
supervision of the RPS. 

 

■ All wastes from the building, 
primarily scrap metal was 
scanned using hand held 
Gamma Ray Spectrometer, 
prior to off site disposal. 

 

■ Waste that contained 
radioactive scale was labelled 
and quarantined. 

Controlled Demolition  



■ Waste items were individually 
scanned, activity calculated to 
ensure it would be accepted at 
landfill. 

 

■ Items were packaged and secured 
to pallets, either in double lined 
bags, plastic wrap or sealed 
plastic drums, depending on 
activity. 

 

■ Some tanks were descaled on site 
using hand tools, with scale being 
collected for disposal and clean 
steel for the scrap merchant.   

Classification and Packaging Waste 



■ Most of the Low Level Ra-226+ 
impacted pipe work and scale 
was disposed of to Hazardous 
Landfill. 

 

■ Some of the larger tanks were 
sealed and sent off site to 
Dundee for descaling, prior to 
disposal. 

 

■ All radiological waste was 
classified and transported 
under Control of Dangerous 
goods legislation / ADR7.  

Transport & Disposal  



■ Completed demolition to slab 

 

■ All waste screened and sentenced 

 

■ All waste removed from site 

 

■ Surrounding drains and sumps investigated 

 

■ Reporting on the Project  

 

■ Validation by 3rd party Radiation Waste Advisor  

 

■ Removal of EA Permit (in progress) 

 

■ Potential for further investigation…….. 

Project Completion 



■ Are we as an industry overlooking Radioactive contamination? 

 

■ Are we being lead or have a blinkered opinion of what sites could 
have radiological sources waste? 

 

■ Is our Technical Guidance we contaminated land practitioners use, 
out of date in relation to Low Level ionising radiation? 

 

■ Should we have Gamma-mass spectrometry lab testing included 
in site investigations? 

Question to you… 



Thank You! 


