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Abstract: This is a research paper focused on assessing experienced project managers/senior engineer’s perceptions of 

managing various project issues relating to a proposed underground radioactive waste storage DGF project in the UK. 

This empirical inquiry utilised an interpretive perspective. The scope for this research were project managers/senior 

engineers who were registered Chartered Engineers and experienced in managing deep civil engineering projects. The 

discrete population for this study was made up of individual managers/senior engineer’s (19) presently located on 

multiple, independent sites, and a total of 11 managers/senior engineers were determined as the resultant sample frame. 

The outcomes consisted of six (6) main themes, namely: Managerial, Technical Capability, Process, Costs, Project 

Administration, and Environmental Issues; and twenty (20) sub-themes raised from a literature embedded question. Very 

little management research, if any, has been conducted in this extremely provocative area and the paper exposes profound 

concerns relating to aspects of the management, which is academically unexplored in today’s demanding international 

nuclear civil engineering environment. 
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INTRODUCTION 

The UK government intends, through the 

Nuclear Decommissioning Authority [1], to construct 

and operate a deep geological storage facility (DGF) in 

the UK for high-level nuclear waste (HLW). In 

England, this is planned to cost £3.8Bn [2], with an 

anticipated total operating cost of £11.5Bn for the next 

century - but only for NDA costs - other costs will be 

paid by the taxpayer under the UK Government’s 

National Infrastructure Plan (3; based on a software 

model created by MWH [4]. For example, to include 

legacy waste would make the cost £14.3Bn as 

calculated in 2008 [3]. In September 2012, this was 

increased to £15.4Bn by the HM-Treasury. Further, this 

facility was to provide storage for 470000m
3
 of 

intermediate level waste (ILW) and 1150m
3
 high level 

waste (HLW) - although other estimates suggest the 

need for only 290000m
3
 of ILW and 1260m

3
 of HLW 

[4-6]. The official figures [7] indicate a total of 1770m
3
 

HLW and 95600m
3
 of ILW, which is substantially 

different to other government estimates. Further, the 

DGF location process is marred by controversy, delays 

and perhaps deliberate political ambiguity (such as 8; 

and [9). Most researchers in this specific area target the 

politics of managing radioactive waste [10,11] thus 

underscoring a need to provide some illumination on 

the variety of intense managerial issues directly related 

to such a venture - especially as at least 15 countries 

worldwide have been actively looking for a similar 

location within their own geological boundaries [12]. 

 

Radioactive waste is considered to evolve into 

a number of specific classes [13]. The three classes are 

High-Level Waste (HLW), Intermediate-Level Waste 

(ILW), and Low-Level Waste (LLW). However, the 

IAEA configures six levels [14] - which the UK system 

needs to take cognisance of, as signatory member to the 

IAEA, although it is demonstrably ignored by the UK 

RWM (Radioactive Waste Management). The NFLA 

[15], however, determines that this is part of the 

“conspiracy”. associated with the DGF project. This is 

because nuclear waste could be transported wider, have 

more transport operations, and be stored on multiple 

sites more often. The NDA denotes that operating 

around the 3-classes [16] can mean …“a more effective 

strategy”… utilising a …“balance of priorities”, thus 

putting nuclear waste in locations that are more 

appropriate for the NDA - …“where wastes are 

managed based on their best means of disposal rather 

than what waste category they fall into…” [17] - rather 
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than meeting local population nuclear environmental 

concerns. 

 

The storage of various levels of nuclear 

radioactive waste underground has been done 

intermittently through trials over the past 60 years in the 

UK [18] - but never ILW or HLW. The final report of 

CoRWM 2006 indicated conclusively that 33% of the 

UK was suitable for the position and location of a deep 

geological waste repository. However, experience since 

has suggested quite clearly that it is very difficult to 

exploit and consistently shows numerous structural, 

security, social, environmental, management and 

financial impediments for it to succeed. For example, 

the Cumbria CC acceptance in 1996 and rejection in 

January 2013 [19], was but one of the outcomes of such 

a misguided position. Moreover, after 60 years of 

nuclear waste creation, there is no viable, deep disposal 

site anywhere in the world [20]. However, this paper 

focuses on the civil engineering - structural, technical 

and managerial aspects of the proposed underground 

storage project. 

 

LITERATURE REVIEW 

The UK government refers to such radioactive 

waste storage as geological disposal (Deep Geological 

Facility - DGF), which appears to be a political 

statement and thus taking the focus away from 

radioactive-waste disposal [1]. Further, the search for a 

suitable geological location for a depository has been 

on-going since 1976 [21], which also illustrates the 

difficulty and the critical need to find a suitable 

location(s). This screening process which is 

fundamentally desk-based [22, 23], has raised a number 

of key issues which is led by geologists for what is 

essentially going to be a developed mine for the specific 

purpose of storing HL radioactive waste. This 

assessment would appear to be flawed by using - 

geologists - rather than being led by mining and nuclear 

engineers. No mining concern in the UK can be 

assessed and developed without mining engineers. 

However, for the storage facility, the specific use of 

only using geologists in a desk-based project [22, 23] 

indicate a lack of awareness of mining issues and an 

over-imposed political notion that the problem of 

burying HLW is a geological one. The DGF assessment 

process was stated as voluntary, until a law was passed 

in 2014 [1], making the central government the decider 

for where it will be imposed at some stage, on a 

community - even though the government is offering 

upto £40m for the privilege of locating the disposal 

facility. Again, this has caused great consternation 

throughout the UK. 

 

This concern that the lead has been taken by 

the British Geological Survey to screen “areas covered 

by expressions of interest” [22], rather than mining 

engineers, nuclear physicists or nuclear engineers has 

been noted elsewhere. Further, from a safety 

perspective, it is assumed that current mining and HSE 

legislation relating to mine construction will apply. It is 

posited that the determination of the facility as a mine is 

carried out by virtue of the Mines Regulations [24], 

rather than the Nuclear Installations Regulations 1965 

(s3(b)(f)). However, this determination will need to be 

tested when the site is finally located and needs to be 

licensed [25]. 

 

The need for such underground HLW storage 

facilities 

Most of the radioactive waste in the UK is 

stored at present at Sellafield, with other facilities 

located elsewhere in England, Wales and Scotland. 

However, this is considered a non-option by Alexander 

and McKinley [26]. Hence, the need to find other 

alternatives means for storage. The UK government 

determined that “underground storage” is the best 

strategy for radioactive waste disposal (1, s3.5, p20), 

which corresponds with 6 other nations (ibid, s3.10, 

p20); situated at one site only (ibid, s3.18, p24) where 

the radioactive waste will be disposed of (ibid, s3.21, 

p24) meaning sealed and abandoned. Little has been 

reported about the state of the present “high risk” 

situation [27] where all-available nuclear waste is 

stored at Sellafield for the last 50 years [6], and whether 

the dilapidated state caused by mismanagement [27] has 

prompted the UK government to take measures to 

reduce its over-capacity. For example, the new facilities 

built for surface storage of ILW at Berkeley [28]. 

Further, responsibilities have been devolved to 

individual states in the UK, [1] making the situation and 

further progress very unclear. So the real focus for the 

UK government is now only on England. 

 

The planned geological disposal facility will 

“isolate and contain the radioactivity for a very long 

period, thus preventing any harmful amounts of 

radioactivity being released into the environment in the 

future.” (1, s3.7, p20). This gives rise as to the impact 

of environmental issues and since so few examples of 

such a disposal has been developed, how does the UK 

government know this strategy is safe? For example, 

what will be the safety characteristics of the work 

method to protect workers and the environment while 

the DGF is in operation [29] - as required by the HSWA 

1974, the Energy Act 2013 and the Nuclear Installations 

Regulations 1965. This is especially important given the 

latest disastrous underground storage experience in the 

US [30]. 

 

The UK government’s case is solely based on 

a 1984 report to a Paris conference [31] and updated by 

a report in 2014 [32]. Further, the baseline inventory is 

accepted as that contained in RWI [7], which when it is 
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considered that it is 12 years old, it is grossly out of 

date – even if it has been updated by other reports in 

2007 and 2010 [33]. It would appear that there is a 

secretive component attached to how much of the 

radioactive waste is stored, where and how much - and 

further how long this waste is going to be temporarily 

stored above ground - giving rise to speculation as to 

when the deep storage facility will need to become 

operational. The NDA indicates that the first - and 

probably only - underground facility will be in 

operation from 2040 until 2140 [34,35] but this has now 

changed due to the pull-out of Cumbria Country 

Council. To-date little progress has been made on the 

new site selection, which is stated to restart in 2017.  

 

The only successful deep geological storage 

facility that exists today is a test facility in France [36] 

where no HLW is stored. However, on the same site 

there is now a specific project for HLW (Cigeo) located 

in Meuse/Haute-Marne [37]. This site, licensed in 2015, 

is expected to open full-storage operations in 2025 [38]. 

This was secured by approvals from the local 

community and also through good coordination work 

between the developer and the community [39]. 

 

The method of storage development 

Storing radioactive waste underground is not 

new in the UK. For example, Dounreay has new 

underground vaults, storing 175000m
3
 of LLW, which 

has been continually in operation since 1959 [28,40]. A 

new HLW surface storage facility will be in operation 

at the site presumably from end of 2016 [41]. However, 

no underground facility has yet been developed or in 

any form of trials for the storage of HLW. Further, the 

UK government has mandated that all HLW would be 

stored above ground for 50 years prior to any 

permanent storage underground. This is different to 

other countries such as The Netherlands, who intends to 

store HLW for 100 years prior to a DGF build [42] 

presumably because of the continuing exothermic 

reaction for each HLW parcel - the WIPP experience 

indicates why the Netherlands is perhaps a little more 

enthusiastic about their plans for surface storage. 

Consequently, the risks associated with such a 

construction and venture is very serious. Overseas, for 

example Finland, where plans are well developed to 

store HLW below ground starting in 2025 at Onkalo 

[43, 44]. Whilst the method for packaging HLW using 

vitreous, stainless steel shelled matrix/modular pods has 

been developed and is now widely accepted 

internationally [45, 46], none of which have been tested 

in underground settings of any kind. Therefore, the first 

time a HLW site goes live, will be the first time such 

pods are tested. Is this really the way forward? 

Consequently, there remains a dearth of evidence of 

research on the successful method of storage and/or the 

effects of the underground environment on the stored 

material, its containers and the underground space itself 

[30]. This is an obvious concern for burying HLW 

underground in the UK. When assessed from an 

engineering perspective, the Onkalo site appears to be 

using unfinished tunnel surfaces, which does not 

provide adequate protection for the long-term worker at 

the site. Further, there is no research that shows clearly 

the way forward for the construction parameters of the 

underground spaces. This also brings to the fore the 

notion whether geologists are the best-fit professionals 

to advise on underground development and its 

management. Leakage is still an issue, as the French 

research indicates clearly that eventually the radioactive 

“iodide and chloride anions” will “diffuse to the 

surface” [39]. Further, their underground evaluation 

began in 1999 [36] and with 17 years of experience of 

such experimentation and assessment are still not 

positioned to determine how best to move forward. So 

this begs the question, how can the UK authorities 

move to an underground location without first 

determining the methods of construction and storage? 

 

One of the main flaws of the UK government 

DGF strategy is that it has not carried out any deep 

mine trials of storage methodologies, nor utilised any 

materials or packages similar to HLW containers in 

deep mine settings for research purposes. In this 

respect, no designs have been released to illustrate how 

such materials will be stored, nor how the insitu vaults 

will be secured nor how the tunnel connections will 

sectioned-off to prevent discharge between sections. 

Further there is no indication of the lining requirements 

of storage places or connections and what materials 

would be utilised. This is all the more difficult, as the 

parameters of the actual HLW materials are unknown, 

where it is assumed that designs to encompass them 

will be developed or copied from those presently 

developed - again, it would seem, without appropriate 

testing. Further, the ONR (Office of Nuclear 

Regulation) has the duty to regulate licensed nuclear 

waste management sites, but since the DGF has never 

been part of the nuclear waste-management system 

previously, it offers to them something that it has not 

been seen before. It therefore raises the question of 

licensing and regulation of an entity that it wasn’t 

designed or mandated to regulate and therefore raises 

the issue of regulatory independency and competence 

[30] and is contrary to their operating mandate as 

determined in their updated guidelines in 2016 [47]. 

 

Industry Costs 

It would be more of an effective assessment if 

life-cycle costs associated with other industries were 

taken into account. The main comparison is with coal 

mining, which could have provided deep mine storage 

of such nuclear waste, but were entirely ignored. 

Legacy costs of closing mines came to about £1.75Bn. 
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This is cheap when compared to the legacy cost of 

waste treatment alone – estimates today as (Sellafield 

only) without the added cost of a DGF facility costing a 

minimum of £16Bn by 2125, and which is likely to 

increase to well over £100Bn+ within 100 years (the 

minimum life-time of the storage facility) - although 

estimates by the NDA suggest the cost is likely to be 

only £12Bn [17]. This does not take into account the 

cost of new build nuclear facilities – estimated to be at 

£232Bn by 2100. In essence, the politics of a DGF have 

not really been explored, and Maggie Thatcher’s notion 

that electricity costs to the user as being cheaper to 

close the coal industry was absurdly untrue, enigmatic 

and was obviously politically staged, raising the issue 

of the lost “access to deep storage facilities” by closing 

all coalmines in the UK. 

 

Consequently, this paper may help with 

illuminating the substantial management issues 

surrounding the build of a geological disposal facility 

(DGF) in the UK. Having raised this as a literature gap 

issue [48, 49], this creates the context for the research 

question, What are the management issues relating to 

locating, building and operating a deep geological 

facility for the storage of HL radioactive waste in the 

UK?  

 

METHODOLOGY  

Within in this engineering context, a more 

engaged approach was considered crucial and 

appropriate which ultimately required an informed 

personal sharing of experiences on such raised issues. 

This empirical inquiry therefore utilised a focused 

interpretive approach [50, 51]. Using a qualitative 

process provides a way to assess the construction and 

storage issues based on individual appraisals relating to 

ongoing experiences and is wholly applicable for 

generating this kind of empirical data. This research 

focused on the perceptions of senior managerial 

experiences, gained through more than 10 years of 

direct site management in complex engineering projects 

similar to contemplating or preparing to implement 

deep geological storage of high-level radioactive waste 

in the UK and who were also Chartered Engineers, 

located at independent sites. Consequently, these 

engineers were considered proficient “knowledge 

agents” [52] as their experiences influenced their 

perception of and consequent application of 

construction and engineering practices, and the ongoing 

development of engineering techniques appropriate for 

site-based radioactive storage development, and their 

subsequent strategies and goals.  

 

The adopted qualitative research technique 

used a semi-structured interview process conducted 

with senior managers/ engineers, whom offered a 

significant experience factor tuned to the research focus 

and perspective [53] and this was further facilitated by 

applying a theory-building approach [54]. Given the 

level of political and engineering sensitivity 

surrounding the research issue, its very nature and the 

lack of appropriately publicised research in this area, 

this methodology is applied to encourage the 

development of thick contextual data [55]. A pilot test 

procedure was carried out with three [3] respondents 

from the defined population (these were not used in 

main interview/data collection process - following on 

from [56] that allowed changes to language and 

questions that would increase meaning and acceptance 

by the targeted respondents [57]. This resulted in a 

more informed and productive question procedure 

resulting in an enhanced interactive communication 

with respondents [58].  

 

The population [19] for this study, was made 

up of Chartered Senior Managers/Senior Engineers who 

had direct on-site experience for managing similar 

construction programmes and were situate within a 

specific civil engineering frame [59]. This provided a 

focused sampling assessment within clear boundaries 

[60]. Some individuals in the targeted population were 

not available for interview during the interview stage or 

were employed in the pilot study, and the resulting 

sampling frame was eleven [11] – where all respondents 

in the targeted population were included [61], and none 

were left out of scope [62]. Using this qualitative 

approach [63], participants were selected from within 

the targeted population [64] which embodied the 

criteria of notional purposefulness [54]. This was justly 

applicable for this research [65, 63] and empirically 

suitable [66] but did not escape empirical judgement 

[67]. Furthermore, using applicable sampling processes 

]68], a total of eleven (11) Managers/Senior Engineers 

constituted the sample frame - stimulated by 

convenience sampling practices [69]. This meets 

population saturation requirements [65] towards an 

empirically accepted degree [70].  

 

Each respondent interview was audio-recorded 

for potential examination [71] after gaining explicit 

permission [72]. Interviews were conducted in the 

English language and took around one hour to 

complete. Each respondent interview was transcribed 

verbatim using NVivo 11 [73]. Each interview followed 

a similar process [74, 75], and utilised the same pre-

arranged questions with additional modified 

supplementary questioning [76- 78]. To enhance 

confidence in the derived data [79], each transcription 

was sent back to each respondent [80] - thus applying 

the process of “validated referral” [81]. Whole-process 

validity was achieved through linking the research 

question to the zone of “research focus” [82], as the 

respondents were considered widely knowledgeable of 

the context of the research focus [83]. Each interview 
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transcription/dialogue was interrogated leading to 

independent coding that was correlated with the raised 

themes [84, 85] and extended through thematic analysis 

[51]. No part of any interview dialogue was left 

uncoded and the result unified through a progressive 

coding-categorisation [86]. Using different data 

interrogation techniques increased the validity of 

approaches to analysing key-themes and sub-themes 

through triangulation [87] and further, content analysis 

techniques were used to investigate relationships 

between these [88] and across transcripts [89, 90]. 

 

The literature engaged research question was 

used as a director to examine the research outcome [91, 

92]. The developed narrative was created through a 

mixed methodological approach [58] attempting to 

establish construct validation [93] underpinned by the 

notion of observer concurrence in place of strujctural 

reliability [94] leading to contextual understanding [95].  

 

 
Fig-1: Research Outcomes 

 

Illustration of Research Outcomes  

The research outcomes for this research study 

is shown in Figure 1 above. This structure is illustrated 

in Table 1 below, and entails six (6) main themes - 

Technical Capability, Managerial, Project 

Administration, Environmental Issues, Costs, Process, 

and subsequent twenty (20) sub-themes. The research 

interpretations focus on the sub-theme elements within 

each defined key theme. In line with the research 

methodological orientation, the reporting format used in 

this paper reflects a specifically adopted style 

appropriate to this research scheme [96, 97] utilising 

appropriate and detailed extractions. 

 

Table 1: Research question, themes and references 

Research Question    

What are the management issues relating to locating, building and operating a deep geological 

facility for the storage of HL radioactive waste in the UK? 

 

 Main Themes Sub-Themes No. 

Refs 

 Managerial 

 

Managerial Intent  

Ownership  

Strategy 

Regulator 

Security 

16 

12 

11 

15 

21 

 Technical Capability Design Issues  

Transport Issues  

Construction Issues 

17 

22 

14 

Process 

 

Politics  

Legislation  

Terminology 

27 

16 

10 

Costs  

 

Design 

Research 

Operations 

19 

12 

14 

Project Administration Project Management 

Design Capability 

Project Plans 

19 

16 

13 

Environmental Issues  Failure Issues 

Leakage 

Rehabilitation 

24 

22 

14 
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Table 2: Major themes and respondents 

Major Themes  Cited Respondent Number 

Managerial 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 

Technical Capability 1, 3, 4, 6, 7, 8, 9, 11 

Process 1, 3, 5, 6, 7, 10, 11 

Costs  4, 8, 9, 10 

Project Administration 2, 4, 6, 7, 9, 10 

Environmental Issues 1, 5, 3, 8, 9, 11 

 

 

RESULTS 

The outcomes are presented here as six (6) 

main themes, with twenty (20) sub-themes as indicated 

in Table 1 and 2 above, and in the discussion each 

group of sub-themes is placed with each corresponding 

main theme.  

 

Main Theme – Managerial 

Management of the intended DGF project 

appears to suggest an overwhelming perception of 

misunderstanding and a lack of insight, leading to a lack 

of appropriate engagement with the major stakeholders. 

However, in order to determine a view of the 

managerial issues surrounding the DGF in relation to 

this theme: 

 

In terms of Managerial Intent, this is 

characterized by one respondent (3) who suggested that, 

...The intent is described by bureaucrats and not 

experienced engineers. It is going to result in a huge 

problem. A huge problem. It doesn’t even bear thinking 

about what they are doing about it… Another 

respondent (9) denoted that, …If the right people are 

not involved from the beginning, then it will end up a 

failure, just like the above ground storage facilities at 

Sellafield at present. Surely the government can see 

that… 

 

In terms of Ownership, this is typified by one 

respondent (7) who advocated that, …It is clear from 

discussions with the NDA that they have got it wrong. 

They are not engineers, they are government scientists 

and politicians. It is no wonder that the public doesn’t 

trust them with this grave issue… Another respondent 

(2) indicated that, …I am appalled by the naive 

approach of the government who continues to insist that 

bureaucrats should run the project rather than 

engineers… Another respondent (11) denoted that, 

…The running of the project should include local 

engineers and should be allowed to be run by mining 

engineers. It’s that simple… 

 

In terms of Strategy, this is represented by one 

respondent (6) who suggested that, …It is difficult to 

know what the government’s strategy is now that 

Cumbria said no, except that I am sure they will impose 

it on a community, somewhere because of their white 

paper in 2014. I say put it in London, then we’ll be sure 

it is safe… Another respondent (4) indicated that, 

…One thing is sure, they don’t have one.  

 

In terms of Regulator, this is exemplified by 

one respondent (10) who advised that, …Again we have 

a regulator, the ONR, who doesn’t know what to do and 

hides behind its supposed impartiality as a regulator. It 

has never regulated anything like this. So how can we 

trust them? They are just making it up as they go along. 

Not acceptable in today’s climate… Another 

respondent (5) suggested that, …It’s the usual 

clandestine approach. They regulate without telling 

anyone anything. I am sure that they will also not allow 

anyone to know where and what is being stored 

underground… Another respondent (8) denoted that, 

…Just because it’s radioactive material doesn’t give 

them the right to do to just what they please. The 

regulator must have our safety in mind at all times. And 

to show this clearly and openly. So where is their 

experience of DGF’s?… 

 

In terms of Security, this is illustrated by one 

respondent (6) who submitted that, …It is difficult for 

some people to accept so much security surrounding the 

construction and the facilities operation so close to 

where they live… Another respondent (2) denoted that, 

…Security and secrecy goes together. I am sure that we 

will not be told exactly what is being stored there and 

where it is being stored. So it will become a secretive 

hole in the ground… Another respondent (11) 

expressed that, …Of course the government wants 

security to be tight on this project, but the regulator 

needs to be independent and protect us from any issue 

that is related to the waste. Their job is clearly to make 

sure we are safe. But I am not sure that will happen 

because they will compromise our safety… Another 

respondent (5) denoted that, …I am sure that it will be 

like the Miner’s strike with police everywhere. It sure 

won’t be normal for the local people if a DGF was 

placed near them… 

 

Main Theme – Technical Capability 

At present, the data suggests that there does 

not seem to be any determination of how the storage 

facility would be developed underground, or how this 

material would be stored or the methods adopted to 
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store it safely. There is also the issue of what to do in an 

emergency, such as digging out a section of the facility 

in the event of a fire during its operational lifetime. In 

order to determine a view of the managerial issues 

surrounding the DGF in relation to this theme: 

 

In terms of Design Issues, this is typified by 

one respondent (8) who suggested that, …At present, 

there are no specific design concepts - they say [RWM] 

this cannot be done because of geological issues, so it 

won’t be available until after the location is chosen… 

Another respondent (11) indicated that, 

…Conceptually, they must have some idea. Otherwise, 

it is a knee-jerk reaction… …Obviously something 

could come from other deep storage applications in 

other countries… Another respondent (7) expressed 

that, …We have no idea what systems will be in place, 

no management structure, nor do we know who in the 

local community will be employed and in what position, 

or the numbers. It’s really pathetic… 

 

In terms of Transport Issues, this is 

characterized by one respondent (9) who denoted that, 

…The location would also have an effect on other 

factors such as transport arrangements. This is a very 

big issue, because it will have an effect on other 

regions. No one wants to have such nuclear waste 

traipsing through their back-garden... Another 

respondent (1) suggested that, …What about the 

problem of an accident? Surely, if the facility is 

operational for 100 years, that something would affect 

its operations?... Another respondent (4) designated 

that, …If the government wants to push for this, then 

how about the radioactive waste being stored in 

London? It is very convenient to say that the geology is 

not there… 

 

In terms of Construction Issues, this is 

exemplified by one respondent (3) who suggested that, 

…I’m sorry to say, but there is no construction plans, 

no methodologies, no protection system, no 

understanding of testing processes, no… shall I go on… 

Another respondent (9) indicated that, …They are 

supposed to be delivering a world-class construction 

project. I see no evidence of this as yet… Another 

respondent (6) signified that, …The site is not managed 

by a mining engineer, nor a civil engineer or a nuclear 

engineer. This is rather difficult to accept especially as 

the construction is on-going for many decades… 

 

Main Theme – Process 

The adopted process appears to be one of 

hope, rather than a streamlined management process. 

The initiator of the whole process is signalled by the 

owner of the project as starting when they have a 

location. However, good engineering practices indicate 

that derived management processes can be built. For 

example, methods of work can be developed and how 

this fits into the project can be worked on today. In 

order to determine a view of the managerial issues 

surrounding the DGF in relation to this theme: 

 

In terms of Politics, this is typified by one 

respondent (7) who advised that, …It would be difficult 

to speculate on when the facility would be built and 

therefore what geological issues are present until a site 

is chosen. And that will be further difficult because of 

localized politics… Another respondent (10) denoted 

that, …It is also a political issue for the region, as it 

becomes focused on anti-nuclear material, as it has 

become a problem since the early 80s… Another 

respondent (3) expressed that, …If people knew exactly 

what transport arrangements were envisaged then no-

one would agree to the project go-ahead. At least 

voluntarily… 

 

In terms of Legislation, this is epitomized by 

one respondent (1) who suggested that, …It is 

interesting, that the law on constructing underground 

tunnels and caverns - storage facilities comes under 

mining law, but this project appears to be treated by the 

authorities as independent of that… Another 

respondent (5) signified that, …It must be something 

with the nuclear industry. Their laws operate 

independently of anything, maybe this is why they don’t 

have any mining engineers running the show… 

 

In terms of Terminology, this is epitomized by 

one respondent (6) who advocated that, …The 

government uses the term developer instead of 

constructor or operator, isn’t that part of the politics?... 

Another respondent (11) denoted that, …It’s called a 

deep geological facility, don’t they mean a deep nuclear 

burial site… 

 

Main Theme – Costs  

The derived costs appear to be confused and 

widely disparate - depending on who is asked. Given 

that the British people were politically lied to by 

Thatcher in the 80s, then believing the official figures 

may seem a difficult issue to deal with independently in 

the attempt to try and understand what is involved in 

determining a more appropriate and effective cost for 

the project. In order to determine a view of the 

managerial issues surrounding the DGF in relation to 

this theme: 

 

In terms of Design and Construction Costs, 

this is typified by one respondent (10) who proposed 

that, …The costs are phenomenal now, and the 

government won’t release the “actual transfer price” 

until 30 years after the start of depositing the waste… 

Another respondent (9) signified that, …My 

understanding is that there is no determination of the 
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design, because it is related to the amount of waste for 

specific types. But surely, they have that, shouldn’t 

they?... 

 

In terms of Operational Costs, this is typified 

by one respondent (8) who advised that, …They haven’t 

released any designs for the storage facility because 

they don’t want to show how costly it will be during the 

operation of the facility… Another respondent (4) 

denoted that, …There is no schedule of how much waste 

will be stored and when, even though they know how 

much is stored at Sellafield at the moment. So it should 

be easy to determine the underground coverage… 

 

Main Theme – Project Administration 

Since the project relies on a location to store 

the HLW, the literature appears to accept that nothing 

can be done operationally until this issue has been 

decided. However, good engineering suggests that 

waiting for the contract award before planning the 

whole project life-cycle is something that is 

inconceivable today - see for example, any bid process 

for complex civil engineering projects. So, in this multi-

billion pound project it could be envisaged by most 

stakeholders that cohesive planning and the sharing of 

that plan is the best way forward. In order to determine 

a view of the managerial issues surrounding the DGF in 

relation to this theme: 

 

In terms of Project Management, this is 

illustrated by one respondent (2) who advocated that, 

…It’s a pity, but it seems that the managers are not the 

best. They haven’t headed any big projects here or 

overseas. It’s just jobs for the boys… Another 

respondent (9) denoted that, …There doesn’t seem to be 

any professionalism with this group. No one has a 

relevant mining engineering degree of any kind. It just 

suggests that no one is really interested in professional 

management for a project that requires such 

professionalism… 

 

In terms of Design Capability, this is 

exemplified by one respondent (10) who suggested that, 

…I can see no justification for many members of this 

NDA group. They don’t even have any designs of any 

kind at the moment, after 3 years. What have they been 

doing?... Another respondent (4) indicated that, …All 

projects that I know of have an independent overseeing 

design component. There doesn’t seem to be one here. 

That’s not only bad, but it is probably illegal because 

its public money being used here…  

 

In terms of Project Plans, this is typified by 

one respondent (7) who intimated that, …I cannot see 

any plans being devised. Or at least they don’t share 

them. It’s a mystery to me… Another respondent (6) 

signified that, …If I run a project without mutual 

planning, someone would seriously be considering 

taking action to have me removed. So far, there is only 

silence. So much for the sharing with the community… 

 

Main Theme – Environmental 

Most stakeholders would expect a full 

assessment of the environmental impacts, not only 

because it is a nuclear facility - and will be treated as 

such - but also to assess the impact across many 

boundaries associated with possible locations. Further, 

the present statements of the environmental 

management are specifically addressed as being solely 

down to location. This arrogance of stakeholder 

management may need to be reviewed. In order to 

determine a view of the managerial issues surrounding 

the DGF in relation to this theme: 

 

In terms of Failure Issues, this is characterized 

by one respondent (1) who advocated that, …Because 

there aren’t any designs yet, it is difficult to evaluate 

the environmental footprint. But we could speculate 

more effectively, if we understood why only geologists 

are involved in the location setting… Another 

respondent (5) denoted that, …No one has tested out the 

“packages” as yet, in an insitu situation - a deep mine - 

even without any waste. So, we don’t know how they 

will react, or how they will leak… Another respondent 

(9) indicated that, …We aren’t that sure about the 

robustness of the facilities that are planned. Deep 

doesn’t mean that there won’t be any environmental 

problems because they don’t know… 

 

In terms of Leakage, this is personified by one 

respondent (3) who submitted that, …There have been 

mines where water has leaked out. So what do 

geologists know that mining engineers don’t?... Another 

respondent (11) denoted that, …It is very different 

having a waste site like this near a community. There 

are so many environmental problems and leaks caused 

by such radioactive waste. I am not sure that our 

systems or their management are that capable… 

 

In terms of Rehabilitation, this is typified by 

one respondent (8) who advised that, …What happens 

when we find that it is leaking? They have stated that 

they expect it to leak at some stage. What is the process 

for rehabilitation? No one wants to talk about this, 

because they haven’t figured it out… Another 

respondent (1) conveyed that, …It seems sensible to 

plan for possible issues. However, they don’t want to 

talk about this or make it known what could be done. 

Perhaps they don’t know themselves. Obviously, they 

need to legislate for such things or are we just 

abandoning this material?… 
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DISCUSSION 

In order to take this inquiry forward, the 

discussion concentrates on the raised question to help 

address any consequent management outcomes. The 

outcome illustrates the structures informing 

management practices and to focus on how these 

influence project outcomes. Consequently, the main 

focus for this discussion are the characteristics 

revolving around the main themes - Managerial, 

Technical Capability, Process, Costs, Project 

Administration, Environmental Issues, as:  

 

Managerial 

From the data, it would appear that no 

individual in the UK has any experience of DGF 

construction or consequent operations management. 

Questions remains as to why the present stated 

managers, engineers and/or administrators (NDA; 

ONR; or CoRWM) are best placed to oversee the early 

stages of this project. However, the NDA does show a 

named post-closure safety specialist on their website – 

which isn’t likely for another 140 years. It would appear 

that the present organizational structure is predisposed 

to bureaucrat administrative engagement, rather than 

managing technical capability. 

 

There would not appear to be a cohesive 

strategy related to the DGF location or its build design, 

where the NDA proposes “waiting” as a strategy before 

they can design and build the DGF facility. The NDA 

does not appear to have conducted any overseas 

discussions with perhaps the Swedish or Finland 

authorities regarding their disposal issues and design 

strategies. 

 

Technical Capability 

A central theme of this research is the 

application of the technical need to design and build an 

appropriate deep-seated facility. The evidence suggests 

that this is a major issue for the NDA and ONR and that 

neither have a developed and informed sense of how to 

physically approach the DGF design and build. For 

example, when raising the question of Why 250m – 

1000m for a deep geological facility? This depth seems 

to reflect an industry-wide acceptance for a DGF, and 

indicates blind acceptance without any other 

determining factors. Additionally, if the major principle 

of Geological Disposal [98] is to develop and use 

natural barriers (NBS) in tandem with an Engineered 

Barrier System (EBS), to prevent leakage into the 

human habitat system at some future point, then surely 

going deeper is better. If this is the case, then mining 

engineers are required from day one of the research and 

not as an additional managerial appendage much later in 

the DGF programme. Further, this also raises another 

issue – that of the Lack of practical testing associated 

with a DGF facility as opposed to office-based 

modelling – not just in relation to the direct protection 

packages, but also the geological system (NBS) and 

mining construction approach and methodology (EBS). 

This has implications for the long-term safety of the 

DGF, and reflects the difficulty with which the 

engineering barrier system (EBS) is being ignored with 

a strenuous focus on the geological issues, rather than 

the engineering requirements. Using the natural 

environment as a barrier makes good sense, but to make 

sure of the immediate protection of the nuclear waste 

deposit, engineering barriers need to be developed, 

constructed, tested and approved for the purpose. 

Consequently, the construction of mined tunnels (part 

of the EBS) surrounded by natural barriers (NBS) has 

not been fully/partially tested or modelled [99], but has 

been advised by the NEA [100]. There has been no 

credible pilot study conducted to offer some insights 

about methods of construction for engineered barriers, 

and little hydrological, thermal conductivity, 

mechanical or chemical studies carried out relative to 

considered natural barriers. For example, Bentonite is 

expected to be the medium for isolation of the packaged 

cavern from the surrounding rock [101], which is not an 

engineering conclusive – just arbitrary and ambiguous. 

Other scientific assessment reveals that Bentonite when 

exposed to HLW heat, the heat destroys “…backfill 

sorbtion and creates cracks for water flow and forces 

land uplift” [10]. However, the little evidence that is 

posed so far, does not point to a sustainable and 

effectively designed DGF for any country positing the 

notion of burying nuclear waste of any kind – especially 

in the UK. Another issues raised is the Lack of 

understanding of how distributed the underground 

storage facility would be - as an example, Finland is 

building a DGF at a depth of 455m with at present a 

designed 2 x 5Km tunnels stretching over 42Kms when 

fully developed [43]. This has significant implications 

for the UK site, as presently only consideration is 

targeted to an area directly under an operational facility 

– such as at Sellafield. No design outcomes have been 

published as to the design appropriate assumptions 

regarding tunnel/cavern sizes or the manner for the 

distribution of waste within such tunnels/caverns. At a 

minimum, the number of caverns housing a specific 

amount of HL waste should be able to be calculated, 

and added to this the amount/year between now and the 

estimated closure time – 100 years of operating life, and 

this should give the volume required. Consequently, it 

should be feasible for engineers to devise an 

approximate model of the required tunnels and caverns 

– even at this stage - which is then modified to 

correspond with the features and characteristics of any 

planned location. 

 

Process 

The process was a necessary part of the 

initiation of the DGF programme. Unfortunately, the 
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evidence points to continuing technical and social 

issues leading back nearly two decades. Further, in 

relation to the programme developments, there are still 

issues raised with, for example, Conflicts and 

differences in the terminology associated with the DGF 

- professionally a deep geological facility would appear 

to mean something different to a deep underground 

storage facility. Therefore, this differentiation in 

terminology may need to be moderated into a single 

understanding. This possibly reflects both the difficulty 

of the engineering and the political issues raised when 

contemplating the design and build of a DGF. 

 

However, the more important issue raised was 

the political problem, which is likely to be a much 

larger issue than the engineering or management. 

Underpinning these is the continuing issue of 

appropriate legislation and further, the associated 

problem of forcing a community involvement. In order 

to move this aspect forward, it would appear that the 

UK government does not take local politics very 

seriously and within the scope of ensuring a place for 

such burial of nuclear waste, has already mandated that 

the process is now a matter of a unilateral decision to 

impose the GDF on a community - see, for example - 

UK Parliament, Order [102, 1]. 

 

Costs 

Given the fact that no suitable location has 

been found after 8 years of consideration by the BGS 

(since 2008 - 14), it is difficult to understand how the 

financial figure of £4Bn was created by the NDA. This 

is presumably a result of a proposed budget, rather than 

any specific and targeted figure related to an apparent 

design and construction related costs. Further, there is 

also evidence (see Article 87(1) of the EC Treaty) that 

payment to the local authority that support such an 

undertaking may be illegal in Europe as it is subsidising 

an industry and also considered as “bump” payments 

(£1Mn/year for 5 years rising to £2.5Mn as the design 

and planning becomes more coherent) which is 

considerably closer to open-bribery rather than just 

“paid to engage” [1, 103]. If this was the case, then all 

such payments should be paid to every local authority 

to ensure their equal consideration. However, Davey 

(DECC Secretary) points out that the latest white paper 

on this issue will mean that local politicians will lose 

the right of veto [1, 104] meaning that the government 

will impose the DGF on a community, if a community 

cannot be found who volunteers to accepts its eventual 

placement. Further, the data suggests that local 

authorities who are members of the NFLA, will not be 

told whether their local authority transport system will 

experience nuclear waste being transported through 

their area. This is a secret condition that has yet to be 

resolved openly. Further, the operating costs of £11.5Bn 

does not hold any water either, as the amounts of 

radioactive waste has not been substantially planned, 

nor drawn out clearly. So again, this is a proposed 

budget that would appear to misinformed - especially 

when operating costs have not been aligned in any way. 

 

Of further concern for the UK DGF project, is 

that France has spent £4.25Mn on underground HLW 

storage research for the last 5 years (£850Mn/year (39). 

The UK budget is zero - for any level of waste disposal 

and this concludes the extended focus of importance by 

the NDA on location only [23]. This therefore reflects 

the importance given to focusing on siting the DGF 

[14]. This is especially a viscous problem, because no 

research has been published regarding the UK DGF 

research outcomes in relation to testing rock conditions 

such as the “technologies to contain the waste.” [39]. 

 

Project Administration 

The evidence relating to project administration 

suggests that if the mismanagement of the present 

situation is allowed to continue that this may have a 

negative effect on the overall management of the 

project - at least through to its construction. From the 

evidence, part of this issue revolves around a Lack of 

standardized management system for long-term 

management of the DGF. This mirrors ultimately, the 

government approach at the moment as being focused 

on a very specific aspect of the DGF situation - that of 

getting the location authorised and accepted by some 

local population through the local political system [17]. 

Without developing an appropriate 

management/monitoring system, it is difficult to 

understand how the authorities will conduct such 

actions and leaves difficulties in the notion of believing 

that the government advisers know what they are doing. 

This is also a negative reflection on the other major 

stakeholders - ONR and CoRWM, where the committee 

advises on the level of regulatory research and 

development, but is powerless to fund it [105]. 

 

Environmental Issues 

This is one of the major issues raised through 

the evidence and one of the issues with the least amount 

of development. For example, there is no managerial 

policy regarding managing leakage - except the divisive 

notion that environmental issues beset the GDF 

location, build, operation and closure. There is the 

statement from the NDA [16] that indicates clearly that 

the NSB nor the ESB barriers are designed not to leak, 

so there won’t be an issue with leakage, so it can be 

ignored. Since there aren’t any designs published to 

date, it is difficult to determine how any prospective 

design from the NDA manages the leakage test and at 

what cost. Consequently, the data further indicates that 

there is a Lack of planning to access any DGF - in-case 

of future need or requirement. This gives the notion of 

abandonment more credibility, rather than managed 
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storage. Further, the Finish government appears to 

mandate that the nuclear waste site at Onkalo (44), 

when closed will be abandoned and where it is not even 

necessary for surface marking - which is seen as 

ignoring natural justice relating to environmental issues 

[106]. Leakage is still a major issue, as the French 

research indicates clearly that eventually leakage will 

“diffuse to the surface” [39,30]. 

 

The probability of leakage is of concern not 

only when the DGF is closed, but more importantly 

when the facility is in operation. For example, a deep 

geological waste repository - WIPP (US language) 

caught fire during operations in February and March 

2014 [30], which was closed in March 2014 due to the 

incident, when 22 workers became contaminated from 

radiation release above ground and barrel leakage 

within the facility. It would appear that the management 

of the site did not “adequately address the fire hazards 

and risks associated with underground operations” 

[107]. Since this was the world’s only underground 

nuclear waste disposal in operation at this time, it 

illustrates clearly that lack of planning and experience 

in underground situations that may compromise even 

the best safety system management. 

 

CONCLUSIONS 

The kinds of focus used by the UK 

government appears to be towards restrictive funding 

and open politics, rather than on generating practical 

and appropriate radioactive waste management options. 

This may indicate why the RWM management 

organisation has no real engineers - mining, civil or 

nuclear. It also indicates that their management style is 

bureaucratic in nature [108]; showing a culture of risk-

aversion [109, 110]; a lack of leadership [111, 112] and 

cohesion in planning [113, 114]; and deficiencies in the 

application of a strategic objectives posture [115]. It 

also derives an orientation that shows lack of proper 

communication and direct engagement in stakeholders 

[116] whilst bordering on intransient attitudes to 

environmental good governance [117]. Therefore, there 

is still considerable risk associated with the British DGF 

project management in terms of their non-performance 

[118] and their inability to recognize inconsistent and 

ineffective management [119] and their arrogant 

disposition for dealing with engineered progress of the 

GDF project. Consideration may need to be brought by 

changing the responsibilities and personnel, and 

enhancing the credibility of the project management of 

those involved in determining where underground 

storage of nuclear waste. This would mean a move from 

being driven by geologists to mining engineers and 

nuclear engineers. Changing the name of the process 

from Deep geological storage to Underground Mine 

storage should also ensure that mining engineers are 

consulted and become responsible for storing nuclear 

waste. It is obvious from problems at Sellafield and at 

other mine storage projects (for example, the US 

experience) that a more cohesive strategy needs to be 

employed to ensure the safety of the storage project. 

Just accepting the regulators statement that the 

overseeing process will ensure safety at the site isn’t 

acceptable, as they don’t have the training nor the 

experience to oversee or manage in this situation [30]. 

 

The “engineered barriers” [120] for HLW 

storage has not been developed in any form and 

examples have not been tested insitu, and this brings 

about the notion of how awkwardly amateurish the 

present engineering management is considered to be. 

 

The credibility case has not been won by the 

British government, as it is recognised that that there 

are extreme failings in the search for a DGF 

encompassing safe and manageable storage of HLW 

through inadequate management. Further not one 

country has established an effective underground on-

going DGF facility for HLW, nor has any one country 

or research facility conducted appropriate underground 

tests proving the package technology, where the 

specific parcels of waste elements are subjected to 

ordinary underground pressures. The DGF notion has 

further been compromised by the lack of appropriate 

mining methodology improvements that could be 

developed without the use of such nuclear waste thus 

proving or disproving the geological concept of storage. 

It is thus, ever more disturbing that mining 

developments have not been tested - irrespective of the 

nuclear package parameters, as these should have been 

developed in advance. 

 

Because of the geological leadership given to 

finding a location for HL Waste, it may now be time for 

Mining and Nuclear engineering to take the reigns, and 

lead the DGF project to a more successful conclusion.  

 

The government contravenes its own mine-

safety legislation when it allows nuclear authorities and 

undisclosed administrators to plan/conduct and operate 

mine development in consequent hazardous operations 

without appropriate mining engineers on-board leading 

the development [30]. Managing coal-mines or other 

dangerous deep mine experience in extreme hazardous 

situations would appear to be a minimum asset 

requirement - which in itself is also being contravened, 

as the present personnel arrangements do not include 

such experienced personnel. 

 

At present, the government has made a change 

in the law in 2016 so that it can make unilateral 

decision to force a DGF site location on a community, 

which means that the final decision for a DGF is 
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especially political, and does not reflect mining or 

nuclear engineer’s inputs.  

 

It would appear that the French (Cigeo) and 

Finish (Onkalo) HLW facilities management are far 

more advanced than the UK DGF project as both have 

built or extended practical test facilities to explore DGF 

requirements. Thus, the outcome here is a DGF project 

in the UK that is blind, and planned without actual test 

outcomes derived scientifically and methodologically, 

and is therefore considered, immature, inadequate and 

unproven with a loosely proposed DGF for nuclear 

HLW looking for a location.  

 

Further, in 1997, Gummer [121] stated clearly 

that, he was …concerned about the scientific 

uncertainties and technical deficiencies in the proposals 

presented by Nirex [and] about the process of site 

selection and the broader issue of the scope and 

adequacy of the environmental statement. This research 

paper has revealed that little has changed since 1997 

and that the management capability necessary for the 

planning, building and construction of a DGF in the UK 

are not available at present, nor for the foreseeable 

future and that the present agenda needs to be changed 

to be research-driven, rather utilising an abstract short-

term politically oriented agenda. 

 

It appears as a summary, that the location of a 

DGF site in the UK is at present unknown; the 

underground design is unknown; the actual costs 

associated with the underground development is 

unknown; the capability of the underground design – 

including the design of the waste packaging for 

underground use – remains unknown; as well as the 

technical management orientation which remains 

unfounded; and the whole engineering compendium 

remains untested. Therefore, the UK government would 

appear to want to move the DGF project forward based 

solely on trust rather than on appropriate scientific and 

engineering principles. 
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