Report by the Scottish Environment Protection Agency for the Chapelcross Site
Stakeholder Group on tritium levels in the local Chapeleross environment.

Exscutive Summary

Following a public enquiry to SEPA over the level of fritium in groundwater, SEPA
carried out sampling of surface waters around the Chapelcross site. Separately SEPA
had already entered discussions relating to tritium in surface and groundwater at the
Chapelcross site with Magnox North Limited.

Disposals of tritium to air from the tritium processing plant, has resuited in tritium being
ubiguitous in and around the Chapelcross site. A distinctive footprint of these disposals
cah be observed. The effects can sfill be seen in and around the site extending to the
Winterhope reservoir some 20 Km north west of the site. The irilium processing plant
was operated between 1880 and 2005, Hs decommissioning has passed to the Nuclear
Decommissioning Authority and the piant is currently undergoing Post Operational Clean
Qut (POCO) by Magnox North,

Rainwater samples have been collected weekly and analysed for tritium by the site
operator and spikes in fritium concentrations have occurred with a peak recorded value
in October 2005 of 24,000 Becquerels per litre (Bq ') of tritium. Current concentrations
in rainwater are of the order of 20 Bg I, Tritium is also detectable’ in Gullielands Burn,
in aggregated quarterly milk samples and other foods collected from around the
Chapelcross site.

An independent environmental monitoring programme, RIFE, is carried out on behalf of
SEPA 10 assess the impact of authorised discharges. As part of the reporting in RIFE an
assessment of the annual radiation dose to the representative perscn is carried out
based upon the resulis of the monitoring programme. The latest published results are for
2008. The annual dose from terrestrial food consumption and non-food pathways (the
terrestrial representative person) was assessed as 0.023 mSv. The presence of trifium
accounted for about 0.01 percent of the dose. The total dose is about 2 percent of the
dose limit for members of the public of 1 miliiSievert.

Magnox North has ideniified the benefit of reducing aerial discharges during the
decommissioning of the processing plant. SEPA has asked Magnox North to formulate
an action plan that would accommodate the jocal environment to return o typical UK
surface water tritium levels. [t is acknowledged that by radioactive decay alone this
would take around 80 years if no more tritium was deposited in the local environment. A
regulatory view on the management of contaminated groundwater on the nuclear site is
given. Further actions and considerations are identified.

Background

A facility for the processing of tritium was buill for the Ministry of Defence on the
Chapelcross site. It was operated by BNFL between 1980 and March 2005, Since that
time it has been undergoing Post Operational Clean Out (POCO). Currently, this is
carried out by Magnox North. The extant Authorisation was issued to BNFL under The
Radioactive Subsiances Act 1960 in March 1986. It was transferred to Magnox North in

'Radioactivity in Food and the Environment Series. SEPA.



2008, The Authorisation permits the gaseous disposal of 1000 petabecquerels per year
of elemental tritium and & petabecquerels per year of tritium in non elemental form,
subject 1o Best Praclical Means to minimise the discharge. Atmospheric releases of
tritium have resulted in efevated® fritium concentrations in surface and groundwater on
and in the locality of the site. Following the release of a report® that in part explored
management options for tritlated groundwater on the Chapelcross site, the site operator
was approached by a third party for information on the actual tritium levels on and
around Chapelcross. Magnox North supplied information regarding the sile itself but
referred the inguirer to SEPA for details regarding the wider environment. Whilst
measurements had been made by SEPA in the past they had been targeted to assess
doses to the representative person (formally known as the critical group) and thus, did
not give a complete piciure. Sampling of surface water was therefore undertaken by
SEPA in May 2009, This report summarises the position to date with regard to tritium on
and around the Chapelcross site.

Surface water samipling by SEPA

The results of SEPA's sampling undertaken on 28" May or 4" April are given in Table 1
below and illustrated in Figures 1 and 2. Samples were analysed for {ritium and
Caesium-137 by the Health Protection Agency at their laboratory. All samples contained
less than 0.1 Bg I of Caesium-137.

L.ocation Tritium L.ocation Tritium
Bg ' Bg I

Kirtlewater at NY23027271 75229 Merkland Burn at NY247971868 152 % 3.3

Longsheore Burn at NY23937275 | 10.3 + 3.1 Dornock Burn at NY23646758 9.9+ 3.1

Old Caul Burn at NY23917175 787+ 7.2 Gullielands Burn at 743%68
NY19886839

Annan Distiliery race at 82674 Gudiielands Burn, Annan 92.8 + 8.1

NY 19486824 Distillery al NY19406828

Narthfield Burn, Annan Distillery | 51 +2.8 Upper Northfield Burn at 74229

at NY19496826 NY20526604

Kelhead at NY 14656912 <5 River Annan, Hoddom Bridge at | <5
NY16397270

River Annan, Brydekirk at <5 Gullielands Burn, entry o 228 £ 18

NY18717044 Chapelcross at NY22007040

Burn west entry to Chapelcross 411+ 48 Exit culvert west chamber at 128 + 11

at NY20856899 NY21476952

Exit culvert east chamber at 306 £ 23 Burn, railway bridge at 147 12

NY21476952 NY20926831

Qutiet sewage works at 611260 Run off from car park at 474 £ 5.2

NY21226916 NY21236914

Gullielands Burn at NY21136820 | 180 + 15 River Annan, Annan at <5
NY 19056656

Kirtlewater, Rigg at NY28396704 | 7.8 £+ 2.5 River Sark, Gretna at <5
NY32798701

River Annan, Annan at <5

NY188946699 4

* General levels of witium in surface and drinking water in the UK are recorded in RIFE at below 4 Bq I
and for Scotland below 1 B 17 reflecting the result of different limits of detection achieved for the
methods used.

* Chapeleross BPEO review workshop. Summary Report. ENTEC, March 2009,



Two surface water flows enter the Chapelcross site namely Gullielands Burn to the north
of the site and an unnamed burn to the west of the site. Gullielands Burn is culverted
from its entry to the site {(in the north) to its exit in the south. At its exit from the site the
culvert is split vertically in two with separate streams of water emerging and mixing
together on a concrete apron. This is then diveried through an ol interceptor and back to
the burn, The detailed construction of the culvert is not known. It is probable that one
side of the culvert channels water from Gullielands Burn and the other side channels the
burn that eniers from the west side of the site. A Chapeicross site drainage plan shows
the connections of on site surface water drains to the culvert. Visual observation of the
burn flow rates at the time of sampling would support this assumption. Although the site
has recently begun measuring the flow of Gullielands Burn on exit from the site it is not
measured on entry.  On entry to the site the burn was observed as a very low flow (a
mere trickle) and had a tritium result of 228 Bg I, on exit from the east side of the
culvert the flow was observed as substantial and gave a tritium resuit of 306 By I The
visually observed flow of the west burn on entry {o the site (tritium level 41 Bg 1) was
less than on exit (tritium fevel 128 Bg I').
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Tritium discharges to Atmosphers

Medelling work carried oui by the National Radiological Protection Board, NRPB, (how
the Healih Protection Agency) in the late 1970's to investigate dispersion from gaseous
discharges from the tritium plant predicted that the main deposition of tritiurm would be
towards the northern boundary of the site and towards the settlement of Creca. To the
north of the site Creca Moss drains south via Gullielands Bum and north via the Old Caul
Burn, The measured tritium concentration in the Old Caul Bum (79 Bg ) and
Gullielands Burn (228 Bg I") would tend to support the NRPB modelling work of
deposition nearer to the northern boundary of the site. It should be noted that on the
southern edge of Creca Moss, peat extraction is taking place and it is possible that this is
having an eflect on Gullielands Burn. To the North of Creca Moss sireams drain to
Kirtlewater and decreasing concenirations of tritium are seen in burns draining from the
north side of the Kirtlewater valley, namely Merkland {15 Bq I''1) and Longshore Burn (10
Bq I"). Further away slightly elevated concentrations of tritium are observed® in Black
Esk, Purdomstone and Winterhope Reservoir as indicated in Table 2 below.
Concentrations of tritium in Gullielands Burn decrease with distance from the site by
ditution as less ftritiated water enters the burn from various tributaries.

Year Black Bsk Purdomstone Winterhope
2008 <1.1 2.5 <4.0

2007 1.4 2.7 5.3

2006 <1.3 2.3 1.5

20056 3.0 52 10

2004 2.4 - 23

2003 3.4 - 6.7

2002 Not sampled - Not sampled
2001 3.0 - 21

2000 4.2 - 19

1999 <1.0 - <1.0

1898 <1.0 - <1.0

1997 1.9 - 18

1996 <1.3 ~ <1.1

Table 2. Tritium activity in water samples. Becquerels per litre.

The annual disposal of tritium to atmosphere is given® in Table 3. The resuits have been
normalised (by radioactive decay) to give an indication of the past disposais coniribution
o today’s burden. For example, of the 1,500 TBq of tritium released and deposited in the
environment in 1980, by radioactive decay (half life 12.26 years) alone only 297 TBq
would remain in the environment. This value will have been further reduced from the
local environment due to mobilisation and migration in surface water away from the local
envircnment,

‘ RIFE 14, Radioactivity in Food and the Environment. 2008, SEPA 2009,
" Data provided by Magnox North
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Year Tritium Discharged (TBag)
Actual discharge Normalised to 1 January 2010°

1980 1500 284
1981 2100 420
1982 1700 360
1083 2300 515
1984 1400 332
1985 2200 562
1986 1600 425
1987 1550 435
1988 1850 550
1989 1440 453
1990 1930 642
1991 1370 482
1092 1470 547
1993 1510 595
1994 1622 676
1995 1587 700
1996 1124 525
1997 1031 509
1998 1272 665
1999 1424 787
2000 1498 876
2001 844 522
2002 760 498
2003 410 284
2004 594 435
2005 300 232
2006 121 99

2007 85 74

2008 68 62

Table 3. Annual disposal of tritium to atmosphere. Tera Becquerels.

Records retained by the site operator show that when the plant was operational the daily
activity of tritium disposed to air varied by around an order of magnitude within any
single month, Since closure of the plant the activity of tritium disposed to air has been
reasonably constant with the exception of March 2009 when a process cell was being
vented.

Tritivum in rainwater

Triium is a highly mobile radionuclide and readily exchanges with water in the
environment. Deposition depends upon a number of factors but particularly is affected by
the prevailing atmospheric conditions at the time of its disposal. If deposition occurs the
resultant activity deposited is clearly related to the activity disposed. As already noted

® Half life of 12.28y assumed and 1 June of each vear used for the annual disposal. Normalised figures have
been rounded up.




modeiling work carried out by the National Radiclogical Protection Board, NRPB
predicted that the main deposition of tritiun would be towards the northern boundary of
the site and towards the settlement of Creca. Rainwater that is collected, sampled and
analysed on a weekly basis by the site operator at 5 locations around the site would tend
to support this modelling work. Figure 3° covering the period 2001 - 2008 shows
measured ritium levels in the collected rainwater. Currently, the measured concentration
of tritium in rainwater is of the order of 20 Bg '™ which was not the case whilst the fritium
plant was operational, nor shorlly after closure as can be seen in Figure 3.

Tritium in burn water entering and leaving the site,

The site operator samples and analyses Gullielands Burn as it enters the site and exits
the site, and close to the sewage farm. The results® are shown in Figure 4. A correlation
to the levels of trittum being deposited, as measured in rainfall, can be observed.

On site trithum monitoring.

The site operator has since 2005 analysed a number of water samples obtained from
boreholes of varying depth across the site. They show tritium concentrations in the range
10 - 2000 Bg I Inspection by SEPA and discussion with the site operator has
confirmed that localised water movement on the site is not fully understood, however the
Site operator believe that they have a good knowledge of mass groundwater movement
across the site. SEPA has requested copies of a range of information and data held by
the site operator. SEPA intends to use the information to carry out a detlailed
assessment of the groundwater movement on the site and identify any relevant
information gaps that exist. Data and information that has been requested include: the
logs from borehcle drilling; the measurement of groundwater levels in the boreholes with
time; and, details of the site drainage infrasiructure,

in 2007, the cooling tower sub basement drainage system was blocked with a
proprietary drain seal! when crushed concrete infill was used for restoration.
Subsequently, groundwater has built up in the sub basements and due to the presence
of the crushed concrete has a high pH. Attempls 1o drain the sub basements via the
effluent pipeline have been made and disposals made between June 2008 and
September 2009 had fritium concentrations in the range 84 o 390 Ba I,

The blower pits, motor generator pits and cable basements of the reactors are currently
prone to groundwater ingress which has recently been disposed via the effluent line.
Tritium concentrations were in the range <10 - 7,560 Bq I’ as recorded in the
Chapelcross disposal record. Disposal batches have been of the order of 45 m*®.

Supphied by Magnox North
¥ Supplied by Magnox North
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Radioactivity in food and the environment

Arn independent environmental monitoring programme is carried out on behalf of SEPA
to assess the impact of authorised discharges. Within this programme, a variety of food
sources close o the site are collected and analysed for radioactivity.

One food which is measured is milk, which is sampled at a number of farms close to and
surrounding the site. This is butked and analysed for #ritium on a quarterly basis. The
resulis for the pericd 1896 to 2008 are given in the table 4 below,

Year Mean Bg | Maxdmum Bg 17
1896 94 180
18097 91 170
1098 120 180
1989 44 b7
2000 <62 160
2001 72 140
2002 <G7 140
2003 <26 <56
2004 <18 b4
2005 <27 160
2006 <13 38
2007 <8 20
2008 <6.3 <12

Table 4. Tritium levels in milk.

Becquerels per litre. Data Source: RIFE-14.

Comparison of this data to the measurement of tritium in rainwater in figure 2 shows an
apparent positive relationship between the peak measurements in milk. 1t is noted that
as the sample is a spatial and temporal buik, this data would not lend itself to detect any
short term increased release of tritium. However, examination of table 5 below indicates
a generally reducing concentration of trittum in foodstuffs which is most likely a reflection
of reduced atmospheric disposals of tritium.

Material Mean radioactivity concentrations (fresh) Bg kg ' or By | of Tritium

1996 | 1887 | 1998 | 1999 | 2000 | 2001 | 2002 | 20663 | 2004 | 2005 | 2006 | 2007 | 2008
Milk 88 68 84 51 <62 72 <G7 <26 <18 <27 <13 «8.2 <G.3
Milk max 180 170 180 a0 160 140 140 <56 b4 160 38 20 <12
Apples 190 | 100 | 73 22 <32 123 <7.2 114 <5
Apples max 340 150 | 86 35 120 | 23 9.3 14
Barley 550 150 140 99 <78 |75 <5 <5
Barley max 870 1250 ] 260 | 100 & 11 7.5
Beetroot 28
Blackberries 2200 59 20 <5
Cabbage 70 110 37 <10 8.8 52 6 26 <5
Cabbage 10 | 110 | 81 21 9.6 52 26
max
Carrots <B§ | <54 <5 51 47
Carrots max 100 100 51 47
Cauliflower 18 5.2
Comfrey 30 16 162




Material Mean radioactivity concentrations (fresh) Bg kg™ or Ba [ of Tritium

1096 | 1997 1 1998 | 1999 { 2000 | 2001 | 2002 2003 | 2004 | 2005 | 2006 | 2007 2008
Crab apples 9.7 5 <5 <b
Damsons 290 20 13 <5
Eiderberries 150 <5 5.7
Goose 5.1 <
Ground 500 <5
Elder
Hawthorm 100 <h
berries
Honey 110 | 100 146 8.9
Maize 58 50 69 <5 <5
Mallard < 45 9.2 <56 | <5 <5 <5 <5
Nettles 420 55 24
Onion 64 <H
Onion max a9 <5
Partridge <5 <5
Peas <5
Fheasants <5 21 15 <87 | <5 <5 <5
Plums 280
Fotatoes 65 <24 1 38 <11 <7.8 |56 =5 =5
Potatoes 85 <24 | 130 31 14 56 <5 <5
max
Rabbit <5
Rhubarb 37 43 110 | 30
Rosebay 6 5.2
willow herb
Rosehips 180 79 6.8 <5 19 44 <5
Rowan 22 13
berries
Teal <5 <5
Tomatoes 5.2
Turnips 74 120 35 27 <22 52 <5 120 <5
Turnips max 110 | 120 |43 46 50 52 <5
Venison <5
Wheat <5 9.0 <5 <5
Widgeon <5 32 8.5 <5 <5 <5
Wood 8 <5.4
pigeon
Wild Greens <
Grass <520 | <160 | n/a <82 | 100 | <120 | <24 |26 | <13 | <82 | <94 | <630 | <6.7
Grass max 1900 | 510 | n/a 160 | 480 350 | 46 S0 41 280 | 22 1200 12
Soll 36 <23 | <57 <9.5 | =15 <27 | <12 <8.7 <7.6
Soll max 130 47 1 260 23 49 83 26 17 12

Table 5. Tritum levels in environmental samples. Becquerels per kilogramme (litre).
Data Source: RiFFE-14.

Some members of the public close to nuclear instaliations can receive higher doses than
other members of the population. This can be due io their higher than average
consumption of certain foodstulfs (as established by habit surveys), frequenting certain
areéas or living in close proximity to the site. In predicting radiological impacts to man,
the representative person (formally the critical group) is used. For a given source of




radioactive discharges, this is the small number of members of the public who are likely
{o receive the highest radiation dose as a result of that source. As part of the reporting in
RIFE an assessment of the annual radiation dose to the representative person is carried
out based upon the results of the monitoring programme. For the 2008 results the
annual dose from terresirial food consumption and non-food pathways (the terrestrial
representative person) was assessed as 0.023 mSv. The presence of {ritium accounted
for about 0.01 percent of the dose. For fishermen, the dose fo the representative person
was assessed as 0.022 mSv and dominated by exiernal irradiation whilst occupying
intertidal areas. The presence of tritium accounted for about 0.003 percent of the dose.
These doses are well below the annual dose limit of 1 mSv. The small contribution to the
total dose by tritium is a reflection of it relatively low toxicity to man®

I measuring the level of tritium in environmental samples, the form of the tritium is not
generally determined. On release from the CXPP the tritium is helieved to be either in
elemental form or as fitiated water. On deposition/exchange in the environment the
tritium may become organicaily bound, and this form of fritium is kKnown as OBT
(organically bound tritium). OBT may be more persistent in the environment. lts dose per
unit intake'® is likely to be higher than that for tritiated water by a factor of 3 or so. In
1988 some measurements of OBT levels in environmenial samples were made and are
given in Table 6 below.

Location Sample type Tritium Bg |7 OBT Bg I
Annan above tidal Water 8.1 3.3
weir Sediment 3.8 0.4

Grass 27 4.4
Guillielands Burn, Water 430 Not detected
50Cm below station | Sediment 04 0.8

Grass 81 29
Purdomstone Water 12 Not detected
Reservoir Sediment 4.4 1.1

Grass 19 7.0

Table 6. Tritium and OBT levels in certain environmenial samples. Becquerels per litre.
Data Source: RIFE-14.

For illustrative purposes using the level of tritium measured in rainwater and assuming
that it is all OBT if an adult residing close 1o the site boundary was to obtain all of their
drinking water from colilected rainwater, then their annual dose {assuming a dose per
unit intake for OBT of 6.0 10" Sv Bg™ ) in 2005 from OBT wouid be of the order of
0.056 mSv and in 2008 0.002 mSv. The doses would be well below the annual dose limit
of 1 mSv.

By considering the total number of people exposed {o discharges from a site and the
radiation dose they receive as a consequence (known as the collective dose), the
optimisation of the discharge can be examined. The principle of optimisation of dose or

TSEPA acknowledge that the HPA Advisory Group on lonising Radiation (AGIR) has recommended that
the RBL rounded value of two is used for retrospective assessments sather than the current RBE of one.
1 Harrison. 2009. Doses and risks from tritiated water and enviroimentally organically bound tritivm.
Journal of Radiclogical Protection. V29, No.3.

HRIFE-11




risk is Gerived in Council Directive 96/28/EURATOM from the recommendations of the
ICRP and has been enshrined in European Directives, (EC Directive 80/836, 84/467 and
96/29/Euratom). ICRP 60 states the principle as:

“‘In relation to any particular source within a practice, the magnitude of individual
doses, the number of people exposed, and the likelihood of incurring exposures
where these are not certain to be received should be kept as low as reasonably
achievable, economic and social factors being taken into account.”

The requirement to keep all exposure to radiation as low as reasonably achievable,
taking into account economic and social factors, the ALARA requirement, as part of the
optimisation principle, is given effect within authorisations issued by SEPA by the
inclusion of conditions requiring the Authorisation Holder to use the best practicable
means (BPM) to minimise the activity in ali the waste discharged. |t also requires BPM
to dispose of radicactive waste at times, in a form and in @ manner so as 1o minimise the
radiological effecis on the environment and members of the public.

As can be seen in figures 1 and 2 past disposals of tritium have left a distinctive footprint
in an around the Chapelcross site. The “collective dose” from exposure to this fooiprint is
not considered in RIFE. SEPA is commissioning a study to examine and estimate
“‘collective dose” based upon the resuits of environmental monitoring and habit survey
data relevant to considering discharges from Chapelcross.

Regulation
Policy

Groundwater in and around the Chapelcross site has become contaminated
predominantly with tritium following the authorised disposal of radioactive waste from the
site.

SEPA’s policy advisory note' is pertinent to this contamination. The note records that:

“Articles and subsiances thal have been contaminated as a resuft of the disposal of
radioactive waste [whether authorised or not] should not be regarded as radiocactive
material but may be regarded as radioactive waste providing that they first meet the
definition of waste given in the Act”. It further notes that:

It is likely that areas surrounding nuclear sites (land, buildings, crops etc.) will be
contaminated as a result of authorised discharges of radioactive waste. Only if such
contaminated material falls within the definition of waste would it be possible for it to be
considered radioactive waste as described above. If accumulation or disposal of such
material is occurring i conjunction with an undertaking and no exemption order Is
applicable, such radioactive waste should be regulated in accordance with the
requirements of the Act.”, and

‘tis undesirable that authorised disposals of radioactive waste by dilution or dispersal
into the environment create a situation that requires further authorisation. Therefore it is
SEPA Policy that such authorisations should not be granted.”

" RASPAN 2007-01 dated 29 August 2007.
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Fast 8P4 Decisions

SEPA’s Environmental Protection and Improvement Management Team (EPIMT)
considered the requirement for an authorisation to dispose of tritiated groundwater from
a trial remediation of solvent contaminated ground at Chapelcross, Levels of tritium in
the groundwater were measured by SEPA at 150 Bg I''. EPIMT required any waste to be
disposed o be made in accordance with the sites authorisation. The authorised route is
to the Solway Firth via the effluent pipeline.

A request fo SEPA's Regulatory Review Team concerned the disposal of groundwater
that had accumulated in the cooling tower sub basement recommending its disposal via
the pipeline to the Solway (the authorised disposal route for radioactive waste) but
proposing that the requirements to dispose around the high tide should be set aside in
this case. Levels of tritium in the cooling tower sub basement water were measured by
SEPA at 225 Bg 1. The proposal was endorsad by the Regulatory Review Team.

In June 2008 SEPA agreed™ that reactor cable basement water {tritium levels between
90 and 5000 Bq I'") could be disposed via the authorised route out with the tidal window
set in the authorisation.

Regulatory Position

Solid radiocactive waste contaminated with low levels of radioactivity (0.4 Bg g™) is

exempt'® from the requirements of the Radioactive Substances Act. There is no
equivalent exemption order for liguids.

The site surface water drainage system and the local burns, particularly Gullielands Burn
are contaminated with tritium. This tritium has been disposed to the environment via the
discharge stack. Once released from the plant to the stack it has passed the last point of
control and it then entered the environment, However, in some instances on the nuclear
licensed site tritium contaminated water has accumulated and there is a need for it to be
discarded by the site operator. in these cases the discharged radioactive waste that was
thought to be beyond the last point of control has once again become under the control
of the site operator. An example of this is the triiated water accumulating in various
reactor basements, currently being actively managed by the site operator and
periodically pumped to and disposed via the effluent pipeline.

On the nuclear licensed site, where contaminated water is not heing treated or actively
or passively accumulated and then discarded by the site operator (such as in the
rainwater drainage system) it is viewed to be beyond the last point of control.
Consequently it is not considered by SEPA to be radioactive waste arising from a
practice being carried out on the site. It is recognised that the site operator could if
justified carry out an intervention and underiake active management of some or all of the
surface and groundwater on the site. However it is important that in cases where an
intervention takes place the benefits of carrying out any intervention should out way the
detriments from carrying it out.

¥ As a1 off to drain the reactor basements for safely reasons.
81 1986/1002. The Radioactive Substances (Substances of Low Activity) Ixemption Order 1986,
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On the nuclear site and where contaminated groundwater is being aclively managed and
there is a need for it to be discarded it would be consistent with the description of
radioactive waste. i these cases the waste should be disposed in accordance with the
site radioactive waste authorisation.

Currently the disposal to air of tritium results in rainwater being contaminated to a level
of around 20 Bg 1. Whilst SEPA will fook to the site operator to reduce this under their
decommissioning plans for the tritium plant there is no proposat to take reguiatary action
at this juncture.

Changes to the Radioactive Substances Act 1993 and new Exemption Orders are
planned and were recently subject to public consultation. The proposal consulted upon
was, amongst other things, to exempt from regulation tritium in liguids at a level below
100 Ba 1,

Taking all this in to consideration it is SEPA’s current position that tritium in water at
Chapelcross at levels above 100 Bg I, if actively managed must be disposed in
accordance with the requirements of the Authorisation issued under the Radioactive
Substances Act.

Further Considerations and Actions

e SEPA has asked the site operator to formulate an action plan that would
accommodate the local environment to return o normal UK surface water tritium
levels. Al the very least this should be by natural attenuation (sometime referred
to as “the field half life”) and by radioactive decay. In formulating the action plan
the site operator will need to give due consideration to the practicalities and
benefits and detriments of any actions that can be taken io manage iritiated
water that resides on the sile, including mitigating its migration into Gullielands
Burn,

e in respect of BPM Magnox North have already identified in their 2007 application
for a decommissioning authorisation that;

‘With the exception of tritium discharges arising from decommissioning the
CXPP, it has been argued that current measures will continue to represent BPM
for limiting aerial discharges from the site. Detailed plans for decommissioning
the CXPP are currenily being developed. Appropriate means of limiting tritium
discharges will be incorporated into those plans. Nevertheless, even using BPM,
there will be some aerfal discharge. Per unit discharge, the dose resulfing from
aerial emissions of tritium from Chapelcross is greater than that from discharges
fo the marine environment.  Consequently, during CXPP decommissicning
activities, measures fo reduce aerial discharges of tritium af the expense of
increased aquatic discharges would be beneficial in reducing the doses to
individuals exposed to these discharges”.

SEPA will ensure that BPM is ulilised during the decommissioning of

Chapeicross and this will be addressed during the determination of the
application.
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SEPA has requested copies of a range of information and data held by the sile
operator. SEPA intends to use the information to carry out a detailed assessment
of the groundwater movement on the site and identify any gaps in knowledge that
exist. The output of this work should be valuable to the site operator in
formulating their “tritium” action plan.

Current and past disposals of tritium have left a distinctive footprint in an around
the Chapelcross site. SEPA will undertake a small study to examine and estimate
‘collective dose” based upon the results of environmental monitoring and habit
survey data relevant o considering discharges from Chapelcross, Once
completed the results will be used to consider if and how disposals from the
CXPP are and should he optimised as given effect within authorisations by the
inclusion of BPM conditions. This has already been identified by the site operator.

Consideration of the need to investigate further the form, distribution and
persistence of tritium in the identified “footprint” around the Chapelcross site is
being given consideration. This would including the measurement of OBT in
environmental samples to underpin individual and coflective dose assessments.



