
The Evaporator D Project – Sellafield 

General Overview of the Project 

 

Evaporator D (Evap D) is a new Highly Active Liquid evaporator which is essentially an extension to 

the existing evaporator that already existed on Sellafield site, West Cumbria.  

As Evaporator C had outlived its shelf life, the delivery of this project was essential to ensure safe 

nuclear reprocessing of Highly Active Liquor. It was designed to deal with current liquor occurrences 

as well as being able to deal with liquors of a higher solid content that are expected to arise from Post 

Operational Clean Out (POCO) of Sellafield Limited (SL) facilities.  

Although it possesses its own services for power, steam and water etc, throughout development it 

was connected to Evaporator C’s facilities to receive/despatch the process liquors. In addition, the 

ventilation system for Evap D was also connected to those of the original facilities.  

Offsite Modularisation 

Essentially, various sections of the building were constructed and transported from Ellesmere Port to 

Sellafield site. Due to the size and weight of the modules, the largest being 560 tonnes, the only 

option was to ship them by sea from Ellesmere Port. Once delivered to Sellafield site and the civil 

construction works completed, the modules were installed into the Evap D building using a gantry 

crane in order to lift and slide the modules into the building. Additionally, there were various complex 

mechanical, electrical, instrumental and ventilation works carried out in and around the building.  

The Alliance 

This involved the client, Costain and the subcontractors all working together on the project to deliver 

successfully through collaborative working relationships and mutual decision making. Running a 

project as an alliance is a very new concept with M&E contractors, but has worked well on this 

project. Evidence for this has been the CS³ meetings which were held on a monthly basis. This 

required the attendance of the 5 core parties; SL, Costain, Shepley Engineering (mechanical 

subcontractor), PPS Electrical (electrical subcontractor) and Senior Hargreaves (ventilation 

subcontractor). The purpose of the meeting was to raise any issues and to discuss what can be done 

to resolve those issues. Decisions were made on an ‘outnumbered’ basis, so if one solution did not 

suit one party but would benefit the remaining four and the project as a whole, then it was agreed by 

all parties that this would be the most appropriate solution.  



Health and Safety 

Costain Behavioural Safety (CBS) 

On Evap D, the CBS one session course designed for 

all operatives and a 3 session course conducted for all 

supervisors and management provided their core 

behavioural training.    

The whole aim of the CBS course is to ensure a strong 

embedded middle line of blue hat supervisors who 

receive trust and respect from the workforce. It is this 

middle line that needs to be strong in order for 

everything to run effectively. This was achieved on 

Evap D by the blue hat supervisors working with the 

workforce so that they want to work safely because 

they respect and trust their blue hat supervisor; not 

because they are made to. This was Costain’s prime 

focus.  

 

Costain achieved this by training the workforce through CBS. This involved encouraging the blue hat 

supervisors to observe their workforce and act upon those observations by giving their workforce 

either positive or constructive feedback. For example, the workforce were told that they were to have 

all elements of their PPE on before they entered the turn styles/hand scanners. Therefore, 

supervisors were encouraged to give positive feedback if operatives had their PPE on before entering 

site and alternatively, constructive feedback when an element of PPE was missing. Reinforcement of 

these rules by giving positive and constructive feedback was one of the small steps that increased 

site safety and protection of all personnel on site.  

The CBS course was piloted on Evap D and has proven to be very successful. Costain were also the 

first Company in the UK to have been accredited with this course. Subsequently, due to the success 

of the course, it has been sold to other major blue chip companies such as BP. 

The results reflect how advantageous this course has been to Evap D. For example, every year the 

project continued, the number of injuries continuously declined. This is evidenced by having two 

periods of one million man hours injury free. Furthermore, since its implementation on Evap D in 

2010, the AFR radically reduced by 40% (true in November 2013).  

 

 



Evap D Monthly Safety Circle 

On the first Thursday of every month, a Costain Safety Circle meeting is held and led by one of 

Costain’s SHE advisors. . A front line supervisor from each subcontracting company is invited to the 

meeting to discuss any problems or suggestions that operatives have raised on site. 

The aim of this informal meeting is to ensure the site operatives feel comfortable in order to discuss 

anything which they may not otherwise have felt comfortable talking about in front of senior 

management.  

Each representative was invited to bring to the table any problems, suggestions or positive feedback 

from the site to the SHE advisor. The SHE advisor responded with a solution, providing if and what 

action would be taken. If it was something that could not be dealt with by the SHE advisor, then they 

informed the representative that they would take the matter to an appropriate person/department. The 

SHE advisor would then go away after the meeting and inform the appropriate person on the 

representative’s behalf. 

This was a really beneficial exercise as it actively involved each subcontractor and allowed the 

workforce to communicate problems and concerns directly from site to office based management. 

Through the SHE advisor giving instant and direct feedback, the workforce knew that direct action 

would be taken and their problems/comments were taken into consideration and not ignored.  

Observations 

Observation slips and ballot boxes were situated together at various accessible points on site. The 

slips allowed spaces for each person to enter their name and their positive/negative observation. 

These were placed into the box and were drawn at the monthly safety circle meeting.  

At the meeting, the top 10 observations submitted that month were presented and the Safety Circle 

Representatives selected the top 3 which were then given to the Construction Manager who chose 

the best observation. The operative who submitted the best observation received a £50 Argos 

Voucher. This encouraged the workforce to submit any observation they felt was important, positive or 

negative, as they could be rewarded whilst improving working practice on site.  

In 2011, Evap D improved their SHE observation booklet, making it more reader friendly and 

introducing an additional section for which the individual completing it stated what they had done 

about their observation. This increased the reporting of observations by approximately 80% since it 

was introduced in June 2011. 

To further encourage observation reporting and support local organisations, for every 15 observations 

submitted every week, £75 was donated to charity. For each additional observation raised over the 15 

observation target, £1 was added towards the donation fund. The selected charity was nominated and 

chosen by the workforce. The charity differed each month and could be anything from the local under 

8’s rugby team to the West Cumberland Intensive Care Unit. This encouraged the workforce to 

continuously submit observations and implement best practice as they were free to nominate a local 

cause that was close to their heart.  



 

 

 

 

 

 

 

Trevor Reed presents a £50 Argos voucher to Joseph   T. Kenna presents a £395 cheque to West Cumbria 
Kiggins of PPS for best safety observation RSPCA Rep. Diana Laine, for the monthly charity award 

The implementation of such incentives on the Evap D project promoted the reporting and observation 

culture as it motivated the workforce to submit more observations as there was always opportunity to 

be rewarded for doing so. Furthermore, as the observations were drawn at the safety circle meeting, 

the workforce had faith in knowing their observations would be dealt with/considered and were not 

simply a lost cause. This was another measure Costain employed to try and create a safer site, 

reduce the AFR and protect staff.  

POWRA Incentives 

A new Point of Work Risk Assessment (POWRA) procedure was introduced on the Evap D project in 

January 2012. On induction, everyone received a POWRA pocket checklist card. Thereafter, all site 

based operatives were told they must carry their card with them whilst working. The pocket cards 

were two sided, one side was the POWRA checklist, and the reverse side was the Safety Critical 

areas of the project. This system was designed to encourage the workforce to evaluate their works 

areas before they started their shift. This ensured compliance of maintaining a safe working 

environment across the site through regular evaluation of works areas by all site based operatives 

and supervisors.   

Compliance with the system involved managers and 

supervisors carrying out mini audits. This mini audit took the 

form of a verbal challenge, by asking the operative how they 

had applied the POWRA principles that day and asking them to 

recall four safety critical areas in relation to their work. If the 

operative answered correctly to all of the questions and 



submitted an observation, they received a £5 meal voucher for the canteen. If they put their name on 

the observation slip, their name was put into a bag and at the monthly safety circle meeting, one was 

drawn out at random, the one that was picked out won £100 voucher for Argos. This was known as 

the POWRA award incentive.  

Alternatively, individuals were still able to submit observations anonymously; however this was not 

included in the monthly award draw as it cannot be traceable. Nevertheless, if the individual preferred, 

they could submit an observation slip directly to their supervisor (without putting their name onto the 

slip) as part of the POWRA mini audit, who would issue them with a £5 meal voucher for the canteen. 

This way they were still able to contribute to the observation culture whilst being rewarded with 

incentives. 

To ensure managers and supervisors were undertaking their verbal mini audits; the SHE team would 

audit the managers and supervisors by checking their note books and/or through visual observation 

on site. 

The implementation of POWRA resulted in an increase of personal responsibility, reduced paperwork 

and promoted face to face safety dialogue between worker and supervisor/manager and also 

increased the number of observations submitted by the workforce.  

Safety Stand Downs 

On the Evap D project, the decision was made by the SHE team to conduct two safety stand downs a 

year; one in January and one in September. Evidently, our concentration seems to plunge after the 

excitement of the Christmas and New Year period and then again after the summer holiday period. 

The SHE team wanted to send out this important message after relaxation periods in order to refocus 

the workforce on the impact and importance of safety. 

In September 2013, approximately 400 operatives/supervisors 

who worked on the Evap D project were taken to an offsite facility, 

in two separate sessions. The sessions were in 3 parts.  

Neil Grosset, Deputy Project Director, began by giving a brief 

overview of where the project was with regards to timescales, 

workload and targets etc. He also gave an overview of what 

would be happening in the next six months, in order to give the 

attendees some involvement of what to expect in the upcoming 

months.  

Mike Cameron, SHE Manager, proceeded by giving a brief talk 

regarding where the project was sitting from a safety perspective. 

Mike highlighted recent examples of near misses and poor 

housekeeping on the project. This emphasised the fact that near 

misses did happen on Evap D and it was quite the reality. However, 

he also focussed on the positives, and informed the workforce that 

as a team, they were doing a good job as the safety statistics were 

continuously improving.  

The third part of the session involved the viewing of a 30 minute 

video about a real woman’s story of her husband tragically dying 

on a construction site. The story was hard hitting but what really 

shocked and engaged the audience was the point at which Jen 

Dealy entered the room from the back and introduced herself. 

She reiterated that her story was real and she was not just an 



actress telling a fictional story. Not only did she share her devastating story, she also expressed that 

by changing the way we worked, for example just taking that extra 30 seconds to clear up mess, 

cover up any gaps and collecting the right kit etc. we can avoid what she went through. 

The safety stand downs, although costing the project money and time, show the Costain SHE team’s 

dedication to encouraging safe behaviour on site. Involving the workforce makes them feel valued, a 

part of the bigger picture and not just the bottom of the pyramid. This is why the decision was made 

by the SHE team to try something different and spend a little bit more time and money carrying out 

this session.  

Hand Arm Vibration (HAV) Control and the use of Reactec Technology 

Reactec are the company that supplied the HAV monitors that Costain used to measure and manage 

HAV exposure on the project.  

Each operative that used tools that may have resulted in HAV was given their own unique swipe card. 

This was swiped through a base station which recorded details of the machine(s) used and the 

exposure levels of the machine(s) which was recorded against their name.  

The monitor could be attached to any tool that had a magnetic nipple glued onto it; this meant the 

monitor was not limited to any particular tool. 

 

 

 

 

Magnetic Nipples Magnetic nipple glued to machine Reactec monitor 

The monitors also displayed a simple traffic light system that gave the user an easily identifiable 

guide; green, amber and red. The actual trigger time was displayed as units (numerically) in a display 

next to this. This allowed the operative to take responsibility and manage their own usage. 

Individuals were given Reactec/HAV training and were told that they should never go into the red 

(traffic light). When the monitor flashed amber they were told to stop and either cease use of the tool 

and/or report this to their supervisor who made a decision depending how much time was left on the 

shift task. For example, if it was only half way through the shift and the light flashed amber, then that 

individual was told to do a different job for the rest of the day and not use a tool that resulted in HAV. 

Alternatively, if there was only 10 minutes left of a shift then it was deemed reasonable, as long as the 

Exposure Limit Value (ELV) was not exceeded, to let the individual finish the job they were working on 

using that tool.    

How Costain Managed HAV through Reactec: 

A SHE advisor checked the downloaded information on a daily basis, if there were any reds, they 

would seek out that individual and ask why they allowed themselves to go into the red and informed 

their company of the non-compliance. Costain ensured that employees who were repeat offenders, 

were taken off tool use. A ‘safety factor’ was introduced (by way of programming the monitors) 

reducing the ELV limit to 300. This safety factor ensured that Costain were under the HSE ELV and 

were managing HAV with a ‘best practice’ attitude on Evap D. 

 



Benefits included; 

 Potentially reduces long term occupational health costs. The claims culture is constantly growing 

and Costain were using equipment to reduce (lowering the ELV) and monitor (data collected and 

trended from the base station) exposure levels to promote a ‘best practice’ culture for HAV, and 

not a ‘bare legal’ compliance. This approach may also be used as a defence against potential 

future claims as it showed Costain were well below the national ELV. 

 It removed the need for paper based recording and thus removed the potential for human error 

and saved time for the supervisors as there was no need to collect exposure information and 

calculate values. It also avoided the need for managers and the SHE team to manually generate 

reports as information was automatically downloaded to the base station and could generate a 

variety of reports that could be used immediately. 

 It accurately recorded individual’s HAV exposure. Costain were able to see who had used the tool 

and could follow up on any non-compliance or excessive HAV exposure. This information could 

also be used to trend individual and company use/exposure with continuous monitoring which 

enabled accurate targeting of operators most at risk.  

Scored Inspections 

Scoring was done every month by an internal Costain auditor who was independent to the project. 

The scored inspection was led by a member of the safety team. Evap D was the first and only Costain 

project to have been awarded a 9.0 on the overall monthly Scored Inspections. The first 9.0 scored 

was from 27
th
 October 2011. The project was awarded a 9.0 three times in a row which shows 

constant safety case improvement on the project. 

In-House Competitions and Initiatives  

Player of the Month: Each month, employees were able to nominate, openly or anonymously, any of 

their peers, superiors or subjects for ‘Player of the Month’. Each nomination required a short 

explanation of why that person deserved to be presented with the title. Such titles were awarded for 

dedication to the project, consistent hard work and simply making new comers feel welcome. If won, 

the ‘Player’ received a £40 Argos voucher to spend on anything in store. The prize could be awarded 

to SL staff, Costain staff or any subcontractor; this drove healthy competition between everyone on 

the project. 

Suggestions Scheme: On Evap D, Costain ran a suggestions scheme in order to encourage valuable 

input and ideas by employees that could save money, time or improve the safety practices on the 

project. The employee with the best suggestion won a monetary prize or sometimes a weekend 

getaway.  

Project Survey: In October 2013, Costain launched the first survey for Evap D and was free to be 

completed by SL, Costain employees and subcontractors. The survey asked a range of questions 

regarding how employees felt about the project, if they were aware of how the project was 

progressing (eg milestone and key dates) and asked what their personal input could be in order to 

improve the project. As an incentive to complete the survey, everyone who completed the survey was 

entered into a raffle. The winner was picked at random and was given a £100 token towards any 

restaurant of their choice. However, persons were also able to participate anonymously but were 

informed they would not be included in the raffle. This enabled Costain to obtain useful feedback from 

all employees in order to try and raise the morale, standard of care and resolve any issues that arose 

from the survey responses.  

Where it Pink: Every October for breast cancer awareness week, Costain arranged a day where they 

raised money for this fantastic cause. For example, on 25
th
 October 2013, everyone was encouraged 

to wear pink, either completely or simply one item of clothing at the cost of £2. Throughout the day, 



there was also a sweet and savoury bake sale available to everyone in the alliance. Furthermore, 

there was also a sweepstake set up where people could win a little cash for themselves whilst raising 

money for breast cancer. The whole day managed to raise a brilliant £412 for this remarkable charity.  

Christmas Raffle:  Every Christmas, there was a chance to buy a ticket for the Christmas raffle. All 

employees of the alliance were asked to give suggestions of charities they thought were worthy of 

receiving the raffle funds. All of the suggestions got short listed dependant on votes, and then 

everyone was asked to vote for the charity they deemed most worthy from the short list. Prizes were 

donated by Costain and the subcontractors on Evap D. The winner for 2013 was the Special Care 

Baby Unit at Whitehaven hospital. 

Modifications to Sellafield Site Infrastructure  
 

Initially, there was no way for the modules 
to be transported from the beach to 
Sellafield site due to the existence of the 
River Ehen running between and 
alongside the two. Therefore, a purpose 
built bridge was constructed to allow the 
movement of all 11 modules across the 
river to access the site. The bridge was 
built for this reason only in the early 
stages of construction. The bridge deck 
was made up of pre-cast concrete slabs 
and four large beams (38m in length, each 
2m wide and 2m deep) were installed. It 
was a single span bridge (to minimise the 

impact on the River Ehen) with piled foundations and was designed to take the full weight of the 
heaviest module. This piece of infrastructure was taken down after all deliveries were carried out 
successfully.  
 

 
The Thorp Link Bridge was in existence on Sellafield site 
well before the commencement of the Evap D project. It 
was used to provide an enclosed elevated pedestrian 
route of access between the Thorp office and changing 
rooms. The bridge had to be removed in order to allow 
the modules to access their destination point on site.  
 
Again, although these were major alterations to SL’s 
infrastructure, Costain worked with SL to come up with 
the best possible method and solution to ensure safe and 
efficient delivery of each module.  
  

Deconstruction and removal of Thorp link bridge 

Reassurance Waste Checks 

On the Evap D site there were different skips provided to 

separate all the different types of wasted materials, this 

was later collected by Cumbria Waste. As a producer of 

waste, Costain has a duty of care to ensure that waste is 

dealt with and recycled/disposed of correctly.  

Therefore, from time to time, the SHE team were required 

to carry out Reassurance Waste Checks to ensure that 

the waste produced on Evap D was being reused after 

collection and sorting by Cumbria Waste. This involved 



following loads that were leaving site and retaining the records of the skip/wagon. For example, on 

29
th
 July 2013, Ray Crayston (Mitie Waste) escorted Anthony Kenna, (Costain SHE advisor) in order 

to provide a quality assurance audit of the waste route of a 26yd roll on skip, containing wood bound 

for the Waste Transfer Station located at Distington. The skip was collected by Cumbria Waste from 

Evap D at approximately 12:15pm and was delivered at the Waste Transfer Station at 1:05pm. The 

wagon entered the transfer station where the load and vehicle details were taken and recorded. The 

total quantity of wood dropped off was 3.28 tonnes. It was also held that 99% of wood was reused 

when Anthony Kenna carried out this Reassurance Waste Check. 

Furthermore, 100% of wood that Costain bought for Evap D was obligated to come from wholly 

sustainable sources. It was also required to be either Forest Stewardship Council (FSC) or 

Programme for the Endorsement of Forest Certification (PEFC) approved. 

There were separate bins on each floor in each office for different types of waste that could be 

recycled. The recycling bins were placed at specific points intentionally so that office based 

employees could also do their bit to contribute to recycling. For example, plastic, can and glass bins 

were located in the kitchen areas on each floor in both site offices. There were also paper recycling 

bins located next to each printer on each floor. This ensured that recycling not only took place out on 

site but continued into the offices too.  

Costain’s campaign, ‘Save It’, aimed to promote the reduction of 

CO² levels. For example, on Evap D, the campaign aimed to 

encourage workers to turn off all light switches and to turn off the 

stand by setting on the computers, printers and copiers.  

 

 

 

Piling Works 

When piling concrete works were carried out on Evap D’s external services, instead of using 

Bentonite, a chemical that severely ruins the environment, to support the excavation, an alternative 

technique was used to avoid the use of Bentonite. A polymer fluid was used to support the open side 

of the walls during auger excavation. The principle material was Slurry Shield PBS, which is a vinyl 

polymer and was supplied to site in 25kg bags and mixed with water to form the polymer slurry. This 

material is less harmful to the environment and can be broken down after use. 

For example, at the end of the contract when the polymer slurry was to be disposed of, it was treated 

with two further chemicals in order to break down the polymer and allow it to become pH neutral. 

Following treatment, the resulting fluid was suitable for disposal down a foul sewer, and a sample of 

the fluid was taken for analysis and submission to the regulatory authority controlling the discharge 

sewer. 

Security on Sellafield Site 

As Sellafield site is the largest nuclear site in Europe, the security around the perimeter and 

throughout the site is extremely stringent. Each Civil Nuclear Constabulary (CNC) police officer is 

heavily armed and undergoes extensive firearms training of the highest quality in the UK.  

Each and every individual who enters Sellafield site, must possess a security cleared P4 pass. This 

may be a full pass where the individual can gain access unescorted, or a visitors’ pass where they will 

be escorted by a full pass holder. Passes are inspected at each security gate by Mitie Security who 

work alongside the CNC to ensure that there is no unauthorised access.  



Applying for clearance could be a lengthy, time consuming process and for the Evap D project alone, 

over 1,000 applications were processed (true in November 2013). For all personnel, it was essential 

that the forms were completed to a very specific standard or they were rejected, causing further time 

delays. The major constraint with security passes was the slow turnover, despite the urgency to bring 

someone onto the project quickly. The processing time for application once submitted to Security 

Vetting varied depending on volume, but could often take an average of 4-6 weeks. In addition to the 

initial application for clearance, there was a requirement to renew P4 passes annually and full 

clearance renewed every three years – further adding to the paperwork the pass coordinators had to 

deal with. To contend with this, Costain employed a small team to deal predominantly with the pass 

process. Documentation was produced to assist personnel in completing the application forms 

correctly the first time, and all applications were thoroughly checked prior to submission to prevent 

further delays in transit if the forms were incorrect. 

Another issue with pass coordination was aftercare. Once clearance was granted, an individual could 

collect their P4 pass but subsequently had to abide by strict regulations on displaying their P4. For 

example, they had to ensure it remained in good condition, the picture remained a true likeness and 

that it remained in date. Furthermore, all lost P4s had to be reported immediately for obvious security 

reasons. The pass coordination team ensured this ran as smoothly as possible by dispatching a 

monthly report detailing all P4s due to expire, and any other P4 issues such as expired or revoked 

P4s, outstanding paperwork and any P4s which were required to be logged as itinerant workers for 

those who attend site irregularly. This report named a responsible person from each subcontractor to 

expedite outstanding actions. All paperwork and actions were logged on a tracker to assist with the 

various queries which the pass coordination team dealt with. This ensured all passes were controlled 

and their progression through the system or aftercare remained up to date.  

 


