Dounreay Site

BHGWA ( Restoration Ltd

Dounreay, Thurso, Caithness,
05 JUN 201 KW14 772 Scotland

Tel: +44(0)1847 802121
Mr H Fearn BECEIVED Fax: +44(0)1847 802697
SEPA www. doUNreay. com
North Region HQ
Graesser House Direct Line: 01847 806360
Fodderty Way Direct Fax: 01847 806850
DINGWALL
V15 9XB

Qur Reference: D/SEPA/4561N
Your Reference: SEPA/DSRL/S0105Y

3 June 2010

Dear Sir

APPLICATION FOR A DISPOSAL AUTHORISATION UNDER RSA 93
SUBMISSION OF ADDITIONAL INFORMATION REQUESTED BY SEPA

In respect of your letter SEPA/DSRL/50108Y, dated 12 May 2010, please find enclosed the
information requested in respect of the quantities and types of wastes that DSRL wishes to
dispose off the nuclear licensed site.

In respect of your request for further information on the treatment of the Sodium imported from
Germany, DSRL responded to SEPA, our reference D/SEPA/4549N dated 19 May 2010, The
table attached deals with all the other waste types anticipated to be disposed from the
Dounreay premises.

If you have any queries regarding the contents of this letter, please do not hesitate to contact
Mr John Disbury, on telephone extension 01847 806065, who will be pleased to assist.

Yours faithfuily

A J Scullion
Director of Assurance

Enc

A company owned by UKAEA Ltd Registered Office: Dounreay Site Restoration Limited
D2003, Dounreay, Thurso, Caithness, KW14 7TZ Scofland
Company Registration No, SC307443
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NGWALI Dounreay Site
Restoration Ltd

Dounreay, Thurso, Caithness,
CeEIUED KW14 7TZ Scotland
LWL ERLU Tel: +44(0)1847 802121
Fax: +44(0)1847 802697
www.dounreay.com

MrH S Fearn
SEPA
North Region HQ

Graesser House Direct Line; 01847 806360
Fodderty Way Direct Fax: 01847 806850

DINGWALL
V15 9XB

Our Reference: D/SEPA/4601N
Your Reference: SEPA/DSRL/50105Y

4 August 2010

Dear Sir

APPLICATION FOR A DISPOSAL AUTHORISATION UNDER RSA 93
SUBMISSION OF ADDITIONAL INFORMATION REQUESTED BY SEPA

In your letter SEPA/DSRL/50105Y, dated 12 May 2010, you requested an options appraisal
report for managing radioactive liquid waste and a demonstration that the chosen options
represent Best Practicable Means. Please find attached a paper that provides this information.

Please note that having undertaken this options assessment DSRL wishes to withdraw the
request in its RSA application to dispose of radioactive wastes via inactive outfalls, as referred
to in the following application documents:

Radioactive Substances Act 1993 (as amended) Application Form for Authorisation to
accumulate and dispose of radioactive waste
Paragraph 7(g)(2)

Information in Support of an Application for Authorisation for the Disposal of Liquid,
Gaseous and Solid Radioactive Wastes from Dounreay (RSA Application (09) INFO)
10.3.2 (last paragraph)
10.3.2:1

If you have any queries regarding the RSA application please contact Mr John Disbury, on
01847 806065, or on the attached BPM paper please contact Mr Graham Beaven, on 01847
803690, or Dr Niall Watson, 01847 806197, who will be pleased to assist.

Yours faithfully

A J Scullion
Director of Assurance

Enc

A company owned by UKAEA Ltd Registered Office: Dounreay Site Restoration Limited

D2003, Dounreay, Thurso, Caithness, KW14 7TZ Scotland
Company Registration No. SC307493
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ISSUE SECTION MARKING DOCUMENT REF:
Environment Team None LLLETP BPM Decision Analysis
019
DEC(10)P294
Title: lssue: 2 {approved)

Preferred Discharge Options for High Volume Low Activity Date: July 2010

Aqueous Effluent Pages: 1 of 13
{including cover sheet)

Purpose: For Committee Consideration and Approval. File No:

SUMMARY

DSRL recently submitted an application for a new Radioactive Substances Act (RSA)
Authorisation. In reviewing the application, the Scottish Environment Protection Agency (SEPA)
has asked DSRL to demonstrate that any discharge option for High Volume Low Activity (HVLA)
aqueous effluent that differs from the current authorised route (via the Low Level Liquid Effluent
Treatment Plant (LLLETP) and Outfall 10) is compliant with the conditions and limitations of a
grantad Authorisation.  This includes ensuring that the discharge option represents Best
Practicable Means (BPM).

In addition, DSRL has applied to surrender its Pollution Prevention and Control (PPC) Part A
permit. Alongside this SEPA is preparing a variation to the existing RSA Authorisation to make it
compliant with the Controlied Activities Regulations (CAR). SEPA has also confirmed that the tida!
discharge window will not be carried forward inte the RSA variation.

These drivers provide a further opportunity for DSRL to consider options for the disposal of HVLA
effluent; for example, to revisit Options for Managing Manhole 5 Discharges during high rainfall
events, as outlined in Dounreay Environment Committee paper DEC(10)P266.

This BPM Decision Analysis Form identified ten potential HVLA effluent streams. Of these, three
were considered to be HVLA, namely, effiuent from the Solid Low Level Waste Pits, Manhole 5 and
the Castie Gate Seep. Potential management options for dealing with these three waste streams
were evaluated to determine what represented BPM for each waste stream.

DEC is requested to consider and approve this paper, prior to it being submitted to SEPA. By
doing so it agrees that the BPM necessitates a change to the management arrangements for these
three waste streams, which should be pursued, subject to finalised costs not being prohibitive.

Issue | Date Author Checked and | Endorsed by Approved

Name Agreed by Name by DEC

Signature Name Signature

Signature
1 30/06/2010 | Niall Watson Graham Beaven | Doug Graham Simon Middlemas
2 15/07/2010 | Niall Watson Graham Beaven | Doug Graham Simc)m Middlemas
. (v :
At 5N (i Nec o @‘gm . Zﬁ;;::;;m

Distribution:
Standard DEC plus Graham Beaven, Phil Cartwright, Harvey Cowe, Mark Crichton, Leslie Mackay,
Morris Mactkeod and Michael W Tait

DEC{10)P294 LLLETP BPM Decision Analysis: Preferred ischarge Options for HVLA Aqueous Effuent issue 2 (approved) 1 of 13
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LLLETP BPM Decision Analysis | 019

Preferred Discharge Options for High Volume Low Activity Aqueous
Effluent

1.  Background

LDSRL recently submitted an application for a new Radicactive Substances Act {(RSA) Authorisation
“ 0 n reviewing the application, the Scottish Environment Protection Agency (SEPA) has asked
DSRL to demonstrate that any discharge option for High Volume Low Activity (HVLA) aqueous
effluent that differs from the current authorised route (via the Low Level Liquid Effluent Treatment
Plant (LLLETP) and Outfall 10} is compliant with the conditions and limitations of a granted
Authorisation. This includes ensuring that the discharge option represents Best Practicable Means
(BPM).

In addition, DSRL has applied to surrender its Pollution Prevention and Control (PPC) Part A
permit. Alongside this SEPA is preparing a variation to the existing RSA Authorisation to make it
compliant with the Controlled Activities Regulations (CAR)'. SEPA has also confirmed that the
tidal discharge window will not be carried forward into the RSA variation &2,

2. lIssue

These drivers provide a further opportunity to consider options for the disposal of HVLA effiuent;
for example, to revisit Options for Managing Manhole 5 Discharges during high rainfall events, as
outlined in Dounreay Environment Committee paper DEC(10)P266 ¢t ¥,

Three meetings of Suitably Qualified and Experienced Personnel (SQEP) were held to identify all
effiuent waste streams that could potentially be classed as HVLA (see Table 1 below) based on
whether they were rainfall dependent (and thus could be high in volume) and un-sentenced
discharges (typically low activity streams).

Meeting 1 was attended by Graham Beaven {ATO Holder for the LLLETP and the Low Active
Drain), Harvey Cowe (Mechanical Engineer), Michae! W Tait {Facility Manager for the LLLETP and
the Low Active Drain), John Heathcote {Land Remediation), Morris Macleod (Environmental
Advisor), John Disbury (Environmental Compliance Manager) and Mark Crichton (Technical
Author). It identified potential HVLA effiuent streams (see Table 1) and selected those for
assessment (see Section 3). Option assessment parameters were chosen (see Section 4) and
used to review the options associated with Manhole 5 (see Table 4) and the Castle Gate Seep
(see Table 5).

Meeting 2 was attended by Graham Beaven, Harvey Cowe, Michael W Tait, Leslie Mackay {Solid
Low lLevel Waste Pits Facility Manager), John Heathcote, John Disbury and Mark Crichton. it
censidered options for dealing with effluent from the Sclid LLW Pits {see Table 3).

Meeting 3 was attended by Graham Beaven, Phil Cartwright (Project Sponsor Environment
Stakeholder Interface), Morris Mact.eod and Niall Watson (Environmental Advisor). It considered
further options for dealing with effluent from the Solid LLW Pits (see Table 3).

The conclusions, including the identified BPM option for each of the three HVLA effluent waste
streams, are summarised in this BPM Decision Analysis Form,

' The Water Enwironmeni (Cortrolled Activities) {Scolland) Reguiations 2005 (No. 348)

DEC(10)P284 LLLETP BPM Decision Analysis: Preferred Disgharge Options for HVLA Agueous Effluent issue 2 (approved) 2 of 13
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Table 1: Potential HVI.A Waste Streams

Waste Stream Volume (m*/day) ® Activity (Bg/ml) ?
1. 01212 Solid LLW Pits ~50 004a 0878
2 Manhole 5 ~20 - 200° 0.0350a° 0.12B°¢
0.07 Cs-137
3. Castie Gate Seep ~40 -~ 60 ° 0.003 Cs-137 ¢
4, LAD Secondary Containment
o Street 5 134 m® per month © 0.05a" 0.138'
. Street 6 148 m* per month © 0.05a’ 023p'
+ Downstream ¢
5. DFR Qutfali Chamber ~20 006a 013p
3 Barrier 45 0-20 0.001a 0.01B
7. 01209 Ventilation Sump
+ P1208 2.5 014a 0453
« D1213 212 014a 0458
8. D1225 [LW Shaft <3 0.05a 408
9. Cast Iron Drain 2-3 0.1a 3B
10. Borehole Sampling 53 0.04a 013B

a The primary source of the data on volumes and aclivities is contained in DEC(08)P124 Protocol For isolation Of
Facit mes From The Low Aclive Drain To Minimise Liguor Arisings At D3000 During Extended Periods Of Very High
Rainfall ®*' © These data were su pplemented hy other information, as detailed in the following table noies

b Manhoie 5 and Caslle Gate Seep flows are inter-related: the maximum combined flow is around 250 m° per day.

¢ Average of the fast ten samples taken from the Manhole 5 arisings. These samples were taken monthly,

d The figure in DEC{08}124 was 0.02 Bgyml Cs-137, However, this figure predates the commencement of pumping
from Manhole 5, which has significantly reduced the volume and activity of the groundwater intercepted and
subsequently pumped from the Castle Gate Seep T % This has resulted in an order of magnitude decrease in activity.
e Maximum menthly volume since 2007. It is not poss:b e to attribute a daily volume from these data.

f Based on average monthly sampling analysis from sample points D30LDS (for Street 5 sump) and D30LD7 {for Street
6 sump).

g No data, as currently being commissioned,

3. Selection of HVLA Waste Streams

Of the ten polential HVLA waste streams identified, the following seven were discounted as HVLA
for the reasons stated below. Hence, these will continue to be discharged via the LLLETP
process.

Low Active Drain (LAD)} Secondary Containment

The primary function of the LAD Secondary containment is to provide a safe route to the LLLETP
should the LAD fail. In the event of a leak from the LAD, more active ~ Low Volume Higher Activity
(LVHA) — liguor could be intraduced into the secondary containment.

DFR OQutfali Chamber
The overall volume of effiuent from the DFR Quifall Chamber is relatively small. In addition,
significant engineering would be required to connect the chamber to either outfall 2 or 4,

Barrier 45
The overail volume of effluent from this area is low, with flow only occurring during very wet
weather,

D1209 Ventilation Sump
The effiuent volumes are very smaill. The activity levels are high compared to the majority of the
other potentiat HVLA effluent waste streams.

D7225 ILW Shaft

DEC(10)P2g4 LLLETP BPM Decision Analysis: Prefarred Discharge Options for HVLA Aqueous Effiuent issue 2 (approved)  3of 13



NOT PROTECTIVELY MARKED

The volume of effluent is very small and its activity leve! is not low.

Cast lron Drain
The volume of effluent is very small and its activity level is not low,

Borehole Sampling

The volume of effluent is very small. As there is no engineered route due to the widespread
distribution of boreholes the current transport via bowsers to the LLLETP should continue. There
is no advaniage gained in transport to the non-active outfalls.

4.  Option Assessment

The three remaining effluent waste streams were considered to be HVLA; namely, effiuent from the
Solid LLW Pits, Manhole 5 and the Castle Gate Seep (see Figure 1). Potential management
options for dealing with these waste streams were generated and are listed in Table 2 below. For
each waste stream, the various management options were evaluated to determine which option
represented BPM (see Tables 3 to 5 below). The management of these efflusnt waste streams
were also considered holistically to ensure a management change did not adversely impact on
other HVLA effiuent waste streams. The criteria used to determine BPM were discussed and
agreed to at Meeting 1 and included: cost (installation / set-up and operational); technical difficulty;
safety; environmental benefit; and fauit condition behaviour.

Table 2: Management Options for HVLA waste streams

Waste Stream 1 - D1212 Solid LLW Pits

Option 1.1 Status quo

Option 1.2 Discharge directly via naw outfall

Option 1.3 Discharge directly via an extension to outfall 2

Option 1.4 Install a new drain to D3002 Adit for discharge via outfali 10
Option 1.5 Switch off pumps (and do nothing)

Option 1.6 Prevent all water from entering the pits

Waste Stream 2 - Manhole 5

Opticn 2.1 Status quo

Option 2.2 Switch off pumps (and do nothing)

Option 2.3 Divert from Gravity Receipt Tank 1o sea discharge line
Option 2.4 Discharge directly via an extension to outfall 4

Opticn 2.5 Discharge directly via new outfall .

Waste Stream 3 - Castle Gate Seep

Option 3.1 Status quo

Cption 3.2 Switch off pumps (and do nothing)

Option 3.3 Divert from Gravity Receipt Tank to sea discharge line
Option 3.4 Discharge directly via an extension to outfall 4

Option 3.5 Discharge directly via new outfall

For those management options which involve a change to the status quo consideration needs to

e given to the sampling and filtration requirements.

DEC(10)P294 LLLETP BPM Decision Analysis. Preferred Discharge Options for HVLA Agueous Effluent issue 2 {approved)
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NOT PROTECTIVELY MARKED

Description of Option Cost Technical "Safety Aspects Environmental Fauit Condition Advantages Disadvantages
Lo . nstaliation Operation | Bifficulty Benefit SO I RN
i (incleding e extensiony would need o be a nol as o origorous  as actvity washing
mirimum of 50 melres go that it extended curtenl melhods has baek onte N

Leyond the focal bay. ability o toreshare  han n
regulaied consliluents, oplion 1A
Sampiing  cptions  anclude  sentenced, such as solvenls and lassumng the
conlinucus and sgot. Senlenced sampling : oifs, owlfall axtension
weuld require instaliation of 2 hoiding tank, does hol exiend as
which would not be cost ffective. Given i far as outlall 10},

Spel sampling s 2 sisk
with this wasle siepam
as the nalure of the
inventory 5 somewtal
unprediclabio; an
ng  event  ooul
lcad o an abrennal H
discharge  thal  could
reman unaeiccled or be
profunged Y
detection only occumng
aller  a  week of

golential for variation in the activity of tire
discharge it /s assumed ifial weekly spot
sampling wavkl be required uniil i coutd be
demonstrated that the acliwly level was
fairty constant, at wirich point DSRL could
move (o a less frequent sampiing regime for
s discharge.  Alternatively, one could
underiake ficw-proporiional sampling with
an automatic sampier,

dischargng.
1.4 Install a new drain Lo D302 Adit for | 2£50,000 increased sampling “Rnisnal. Uischarge wiit sldl ocour | Eltluent could be e Shghtly reduces | . ion costs e
discharge viz outfait 10 i resulling in bigher costs, via oultall 10, Slight { consigned n an pressurz  on the significant,

. . No ¢hange in punpmng increase i solid waste | unconlralied LLLETP dunng igh | = Powrental for eitisent
This would involve lifing the LAD duct requirements  rom  the ansings: new dran wil | wilh  eievated raintal events, lo be consigned m
cavers from the Sold LLW Pils to the | Solid  LLW  Pils. but become  comarinaled | discharged unkrowangly |« Discharge wia an uncantrolled
03002 Adit ard installing new mpe work to reduced pumping reguiring disposal at end | and wilhicul e zuthorised ouila WHHORET,
the D3002 Adil which bypasses the LLLETP | requireinents  at  the of its uperatonal life. | recordet.

Brosess. vl dnvgive  design and LLLETP  resuRing g Reduced nergy : :
engineenng works, but in a ore Emited lower gleclricity cosis, | ¢ {elecincity} consumplion. m ‘

_manner o oplions 1.2 and 1.3

1.5 Switeh off pumps {and do nothing) Reduced  cosls  as | Nohe, However. furthor | None {nothing addiional | Reduoed encryy | Shutdown of pumps |+ Slighlly  roduces | - Potenfial increase in
pumping  not requiced | work is required o make | 1o status quo). {cleclicly) consuiplion. | Sould lead 0 pressure o e seepage anto
o ieGlacity or | the case for this opton: unaulhoriset  seepage LLLETP guring high foreshore,
mainfenance cosis). for exzmpie. o deller | onlo foreshore, rainiall events.
understand the level and - No instaliation
variabilly  of  aclivity costs,
assoctzled with the ; = Reduced operating
eillueni.  Hence, ot is COSis. :
unikely  that  DSRL ,
would be iy a pesition lo
implement this ophon for
a mwimum of 3 o 4
. e RArs, e
d”m Prevent ail wster from entering the | »£1 000,000 jar 1o oplion 1.5, Very challenging due 6 ¢ _@n. ca. um mnal. Simiar o oummm‘ —”m. but i »  WMinimises waler = Mery high
pits bunied nirastruciure, | oplion involves seepage would be less mgress ke the mstallation cost,
T This s not 2 ang presence of Mgl | engreenng on a heavily BRely. Sold LLW Pits. - Uniikely to provent
All" in this context means reducing waler precise  estimate, hazard  faci {e.g. | vecupied part of the +  Reduced operating all waler ngress.
aenliy to ihe extent 2t pumping is no Jonger | but is an 01208} in the vicinity. inzlading the presence cosls. - Salcly 1515
requirec.  This viould require fasertion of a | ndicative cost 1o of high hazard fachiies i
greut bianke! arcund the gis and woulkd i the vicily. a
tierafore involve @ lenglhy design plrase ’ harard enviconment,
ond substantial engeeenng works,
Notes Ogption 1.1 The Selid LLYY Pils have six dedicaled sumpsiburps catering for individual sampies 1o be taken, H is recognised 1hat if the pumps were switched off or cut-out there would be 2 substanti Old-up”
capacily. routine/daily checks of the remote indication panci highlighl any anomalies, B is currently proposed to install an abatement sysiem to Pil 3. simitar 1o that employed in the other pits.
Optlion 1.2: The pipe-work downstream of soreen 2 iz reuled underground. Hence, any conneclion wouid be oulvath the ficensed site, Addiliong] reguiatory sampling regime hay assoainted cosl unpheatons,
Options 1.2 and 1.3: Unless the extended outfall 2 or the new oulfall is e same lengit as outfali 13 (60¢ metres). the discharge would be closer (o shore. Lul this would be offset by being able to discharge the
f seMme volume over g longer lime lrame (due 1o the removal of the ida! window). Conslrucling a news sutfail 500 melres in lenglh would appear to be dispreporiionate lo lhe benefit, partculary given e low activity
. . t of Ihe Solid Low Level Waste Pits effuent,

Al
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NOT PROTECTIVELY MARKED

Description of Option

woult! be detormined on the basis of dil
and dispersion maodelling.  However, the
assumplion 15 har the ofal ovlia# jength
fincluding {he extension} would need fo be a
rmisimum of 56 metres s¢ thal it extended
beyend the lacal bay.

There will be a need {6 review the Hilration
requirements &3 the cument system is
i absted by setllement and Gitration Hirough
the LLLETP process. Alfough fiftration at
source fs ool included it was consicered
within the design of the Manficie 5 pumping
sysiem and can be easily added.

the discharge, monthiy spot samgling is
asswuned to be sufficiont.

2.5 Discharge directiy via new outfall

in this oplion the discharge bypasses the
LLLETS.  Realising this would invoive
concept and detaled design fincluding
appropriate dilfiorn and disparsion
modefling and detarmnation of the Hitrakon
requiremnents) and substantial engineering
works.

The length of the new outfall would be
deleranned on the basis of diluticn and
dispersion modelling. However,  (he
assumplion is that the oulfall vouid need fo
Ee a minimum of 50 melres in length so that
it extenved beyond the local bay.

There vill b2 2 need 1o review Wie Miabion
fegurements as e cumrem system is
abated by setllernant and fration through
ihe LLLETP precess. Although Sitration at
source 15 not included it was censidered
witlriss {ire desigr of e Manhole § pumping
Systent and can be easily added.

Given the consistenicy i acbvily levels of
fhe discharge, menthly spot samphng 15
assumed lo be sufficient.

The length of the extension o the oulfail

Given the consistency in activity iovels of |

Cost

Operation

Technical !
Bifficulty

Safety Aspects

Increase
associaled with analysis
of addilional
denmnands  for  the
monihly  spot saniples
any hainienance.
{Celerminands as mghi

S£100.000

This is nol =
precise
but is
mneicasve cost @
help  distinguish
belween oplions,

[r3

avthorisalion.

be  requred i the

Complex
required in an
environment
excavaion,

anl: challenge of
working in (ke inte-tdal
gnuirgnmenl,

Prevents

Environmental Fault Condition |
_Benefit. R : ]
A filtration ailure
{nockage or
breakthrougi) could ¢

resull in a non-comphant |
consigament of effluent !
bemg discharged 1o ses !

Eifiuent could be

conlamination  of consigned in an
beach Juring uncenirolled manner,
raintail evenis. willy  ¢levaied  aclivity

discharged unknowingly
and swilliout being
recortied. However,
i characledgation has
i showed consistenl

vasiabilily over 2 years,

A fillration
{blockage
breakirough)

fodure

consignment of efliuen
beng discharged 1o sea.

conlminsling

“Prevents the GR

Notes

same volume over a longer
activily of the Manhole 5 effiue

Nole the Manhole 5 eifluent is oniy about 5 tmes the d
Cplions 2.4 and 2.5 1 filters are inlreduced 1o the systen: then there will be a requirenenl 1o pump liquor, which would Inerel
Options 24 and 2.5 Uniess the extended oulfal 4 or the new oullall is the same length as outizll 10 (600 mclres), e discharge woull be closer 10 shore, bul
3 (rame (due o the removal of the lidal windows. Construghng 4 new autiol 590 moires »

iGplions 2.4 and 2.5:_ tist of advanioges ong disadvantages bused on DEC(101P266

g water advisory tiresheld. A

Advantages

the
groundwater which
then goes on o
comamingte a large
arca of land prior 1o

reaching the
wGeiving waler,
Prevenls repeat

contammation of the
deach,
Allows  the
decon
the
Seep System.

The  system g
passive and would
noi ples(Hie
pumping.

catly |

withy

groundwaler dunng ¢
gl rannfall ovents.

Controlied :
discharge i that
chluen! passes wia
a conlained oulfall
pipe o e recehing
water, ather than

cenlammatng e
groundwizter  which
lhen gaes on 1o}

conlasmnate ¢ large
area of land pnor lo
he

TOCoiVIng waler.
Prevenis repeat
conlamiation of ihe !

carly |

decomnussiomng of |
the Casile

Gate |
Seep System. :
The system [
passive and wouid
nol TOQUETE |
PUMPING. i

Disadvantages

in lhe fong lerm.

HMare chance  of
acuivily

back anto
ioreshore  than  m
oplon 2.2
(assunung the
autfaff exenon

does hol exlead s
far as outlati 193,

High mslaiation cost
involves  sigmificant
engineenng.

Safety  risks  of
working in the inler-
tidal cnvironmient,
Ditution and
dispersion modelhing
reguired  lo assist
e locabon of Mg
discharge point.

The discharge
would 1 b
authensed i the
short tenmn,

Rizk of nol being
authorised by SERA
in e long temy.
Apother  discharge
poinl added 1o the
Atlantic Ocean.

Morc  chance  of
aclivity washing
back onto the
forgshare  than 0
oplion 2.3

{assumung ihe new
outtall  deogs  nol
extend  as far as
outiall 10},

DECOOIP284 LLLETP BPM Deasion Andiysis. |

tlemed Disch

Options fur HVLA Agueous BITuar ssue 2 igpproved)

] cqc.a_.m_s_:a(cﬁ c:ma.‘w is lkeiy o previde enough evidence hat melals gnd privrily subslances are nol an issue,
e olfer no real henelit over oplion 2.3,
is would be oflse! by being able to discharge e
tengih wouid appear lo he dispraporkenate o the benelil. parhicutarly given the very low

@
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Description of Option

Given the noamﬁ_,mm&\ in mnm.r...hc. levels of
I the discharge, monthly spor sampling s
assumed tc be sufficient.

2.5 Discharge directly via new outfalt’

i this oplion the discharge bypasses the
LLLETP process.  Reaiising s would
fwolve  concept  and  delailed  design
{including appropriale arulion and
dispersion modeling and detenmination of
the fillralion reguirements) and subslontial
ENQNLEHANG Woiks,

The lenglh of the aew oullall would be
deterriined on the bdasis of diukon and
dispersion  modeling, However,  the
assumpiion is at the culfall would need to
be g mirimun of 50 metres in fengih so that
¢ extended beyond e focat bay.

Given the consistency in aclivity levels of
the discharge. monthiy spot sampling 15
assumed o be sufficient.

Cost

Installation Operation

kit

cosls

£100.000 increase

asserizied with analysis
This s not a | O adaitional
pracise  esbmate, delerminands for the
but is an | monthiy  spol sampics
indicative cost to and aruiEnance.
help  distinguish | SSeierminands as migit

yequied  in the

belween opions, "
authonsalion)

enviranment
exeavaton.
of new outla
ate,

“Technical
Difficuit:

engsenty
required in an inler-tidat

inslailstion

Safety Aspecis

volving:

ny

Envirenmental
Benefit

Prevents

fopeRi
contamadion of  the
dunng high

LIS

Fault Condition

| Effiuent  couid be
| consignad i an
| unconlioked  manner,

clevated  ach
harged unknowingly
Pand  withoul  being
recorded, However,
chiaractessation has
i showed consistent
¢ gelivily leveis with litte
| varability over 4 years,

LA ration {alure
: (Ulockage or
¢ breakllwoughy could

3 resull in g non-cor
consignment of eifiuent
being discharged 1o sea

Advantages

beach,

- Alfows the

early
decunnnussioning of

Gate

ine  Casl
Seep Sysiem,

« The  sysiom 15
pussive ad would
not sequire

Moo puimping, .

«  Provents the GiRT
Fagding with
radicaclive

mn ihal
efflucnl passes via
a comained cutizil
mpe 0 e receiving

waler, rather b

cantammiat the
grovndwaler  which
fien goes on o

canlarmuale & large
ares of lend pnor o

reaching he
receving waler,
«  Prevenis repeat

contanunation of the
beach

«  Allows he  ealy
decomnnssioring of
the Cose  Gate
Seep System

- The syslem [

passive and would |}

ol
puLIping

require

Disadvantages

“does not extend zs |
far as outfail 105,

slafiation cost
significant
engInzenty.

Safely of
working iy e e
fikal envwonrnent.
Dituiion and
person modeiling
requiret o assist

dischasge
weould 5 ba
auitkrised
short ferm.
Risk of nol beny

authorised by SEPA
iy thee tong term.,

Angther  discharge
point added o the
Allantic Ocean.

More  chance  of
activily washing
back onte the
foreshore  than &
oplion 3.3

{assuming the aew
ogtfall  does  nel
extend as tar as
outfgl! 103,

Notes

MNole the Caslle Gate Seep system currently has filtration al source (0 protec] dovnsiream equipment wilhin he L LLETP Irom coarse paniculale mator o .
Nolg the aclivily of, and indeed the gose to humans from drinking. Castle Gale Seep efffuent is now iess thas that of seawaler. A lmiled pregramme of anafysis is lkely 1o provide snough ovidence thal nretals

SNU POTILY SULSIANCES ArG NOL N ssue.

Options 3.4 and 5.5 Unless the extended outl
same volume over s nger time
y of the Castle Gate Seep elliugy
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s 3.4 ond 3.5 List of advinlages and disagvantzqes based on DEC(10)P268 %
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I i3 the saing tength as oulfal 10 (600 metres), the discharge would be cioser 16 shore, but this would be ofisel by b
frame (Cuc to the removal of e tidal windovw). Constructizg a new ouifall 503 mekes in le

g able 10 disgharge e

v would appeir W0 be disproportionate 0 the bencfit, parliculasy given e very jow
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5. Discussion

Currently, effluent from the Castle Gate Seep and Manhole 5 is combined into a single 2 inch pipe
prior to discharge into the Gravity Receipt Tank (at the start of the LLLETP process). Hence, it is
expected that the 3 inch telemetry pipe will have the capacity to dea! with the volume of flow from
both Manhole 6 and the Castie Gate Seep (options 2.3 and 3.3). Having both discharges routed to
the same place is the most cost effective option, and the current pumps at the Castle Gate Seep
and Manhote 5 should be able to cope with the small extra distance involved in connecting directly
to the sea discharge line (outfall 10).

It is uncertain whether the effluent from the Solid LLW Pits, the Castle Gate Seep and Manhole 3
could all be routed to outfall 10 via the telemeiry pipe. Hence, it makes more sense to tackle the
Castle Gate Seep and Manhole 5 together and in preference to the Solid LLW Pits.

It is acknowiedged that the BPM option selected for sach waste stream {see below) reflects the
current situation and may be different in the future, For example, larger sample sizes of the
effluent at the Solid LLW Pits are required to drive down the “less than” figures so that DSRL can
more accurately determine activity levels and variability. This revised sampling regime is currently
being programmed into the Life Time Plan and it will be 3 to 4 years before sufficient data have
been gathered to make the case for switching off the pumps at the Solfid LLW Pits (option 1.5),
which has to be the BPM goal consistent with the site's interim end point.

Molistically, if no change was proposed to the management of effluent from the Castle Gate Seep
or Manhole &, making management maodifications to other effluent streams is unlikely to reduce the
pressure on operations at the LLLETP during heavy or prolonged rainfall. For example, on its own,
stopping discharges from the Solid LLW Pits to the LLLETP is unlikely to make much difference if
the Castle Gate Seep and Manhoie 5 still discharge to the LLLETP. However, stopping discharges
from either the Castle Gate Seep or Manhole 5 will reduce the pressure on the LLLETP and, as
mentioned above, it is easier to stop both these waste streams,

Having considered the various options, including assessing their advantages and disadvantages
(Tables 3 to 5), a BPM option was identified for each of the three waste streams. As noted earlier
the individual BPM options were also considered holistically. The same BPM option has been
selected for beth Manhole 5 and the Castle Gate Seep, which makes it a more attractive option
and provides a degree of confidence in the robustness of the assessment process.

The BPM option for each waste stream is;

«  D1212 Solid Low Level Waste Pits: continue with the status quo (option 1.1) until a case can
be made to switch off the pumps and do nothing (option 1.5). Note there may be an interim
step once data are ¢ollected and the BPM reviewed — see comment in discussion above.

« Manhole 5: divert from the Gravity Receipt Tank to sea discharge line (option 2.3).

+ Castle Gate Seep: divert from the Gravity Receipt Tank to sea discharge line (option 3.3).

The justification for this is:

The effluent sireams from the Solid LLW Pits, Manhole 5 and the Castle Gate Seep are classed as
HVLA on the basis that they are high volume with considerably lower activities than the other
waste streams (see Table 1 above) [f these three waste streams continue fo ke routed to
LLLETP, they will dilute discharges from LLLETP and place a strain on its operations. Diverting
Manhoie 5 and the Castle Gate Seep effluent from the Gravity Receipt Tank will prevent the
LLLETP from being overwhelmed during high rainfall events and stop unauthorised overflows onto
the beach during such events. it is a refinement of the rationale presented in a previous BPM
DEC(10)P266 © ® taking into account SEPA's intention to remove the tidal window constraint. In
terms of the Solid LLW Pits, continuing pumping effluent to the LLLETP prior to discharge via

DEC{13)P294 LLLETP BPM Decision Analysis: Preferred Discharge Options for HVLA Agqueous Effiuent issue 2 (approved) 12 of 13
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outfall 10 in the short to medium term will ensure that suitable control is retained over these
discharges, whilst allowing sufficient time for a case to be made for cessation of pumping in the

longer term,
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DINGWALL

Dounreay Site
\ Restoration Ltd

RECEIVED
Dounreay, Thurso, Caithness,
KW14 7TZ Scotland
Tel: +44(0)1847 802121
Fax: +~44(0)1847 802697
www.dounreay.com

MrH S Fearn
SEPA

North Region HQ
Graesser House Direct Line: 01847 806360
Fodderty Way Direct Fax: 01847 806850
DINGWALL

IV15 9XB

Our Reference: D/SEPA/4611Y

17 August 2010

Dear Sir

APPLICATION FOR THE DISPOSAL OF RADIOACTIVE WASTES FROM THE PREMISES
AT DOUNREAY, CAITHNESS

An application for the disposal of radioactive wastes was submitted to SEPA on 6" April 2010
(D/SEPA/4528 refers).  Two additions have been identified, that DSRL would wish to be
included in the application and they are:

1. At Section 5, the Undertakings for which the premises are used are detailed. It has
recently been discovered by DSRL that the practice of accepting particles of irradiated
fuel/cladding recovered from the local beaches and immediate seabed is not included in
the Undertakings. This omission therefore leads to the fact that the disposal of the
accumulated particles is/will not be authorised.

2. At Section 6, the description of the DFR stack will change when the 6" flue, that runs
through the vertical centre of the stack, is brought into use.

Consequently, DSRL requests the addition of the following statements to the application.

Section 5 — 5a Please provide details of the undertaking carried on by the applicant at
the premises specified at question 4a or 4f above

10 Acceptance to the premises from the local beaches and immediate seabed particles of
irradiated fuel/cladding for activity determination and safe disposal in an appropriate
manner.

Section 5 — 5b Please say how the radioactive wastes are produced

SOLIDS

The particles of irradiated fuel/cladding are a legacy of historic disposals from the Dounreay
site in the aqueous radioactive waste discharges dating back to the 1960’s and 1970’s. The
particles are being recovered from local beaches when discovered and from the immediate
seabed during planned remediation campaigns.

Registered Office: Dounreay Site Restoration Limited
e D2003, Dounreay, Thurso, Caithness, KW14 7TZ Scotland

Company Registration No, SC307493
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Section 5 — 5e Do you intend to receive and dispose of radioactive waste from other
premises? (give details)

Although the beaches and seabed are not identified as premises authorised for the disposal of
radioactive wastes it is deemed appropriate to declare the recovered particles as originating
from other premises.

The above additions along with item 6 in Section 5 - 5a registers the undertaking of accepting
and preparing for disposal the particles recovered and accepted by DSRL.

Section 6 — 6b For each discharge point please give a full description of the waste and
identify or describe the discharge point.

The table describes the discharge points and includes the estimated discharge {Ba/yr). The
stack serving the DFR complex has 6 flues however, the centre flue is not currently in use. The
6" fiue will be brought into service to discharge the extract from the Breeder Fue! Retrieval
Building and the tool maintenance and storage glovebox in D1100. Therefore to fully describe
the DFR Stack the following is added to the Table:

. Height (m) . . :
Discharge Efflux Velocity . , Estimated maximum
Point (from ground (m/s) Radionuclides discharge (Bg/yr)

level)
DFR Pond 51 16.28
DER Sphere | 51 19.65 _ _
DFR E58 51 21,75 Alpha and beta | Aipha  1.52E+05
DFR NDP 51 19.34 particulate, 3i)?,eta 3.41E+08
tritium gas, H 1.36E+12
F C 51 29.86 krypton gas Kr 3.00E+12

The BFR Extract Efflux Velocity is currently a design estimate and is subject to change
If you have any queries on the content of this letter please contact Mr John Disbury on
tefephone 01847 806065 who will be pleased to assist.

Yours faithfully

oo

A J Scullion
Director of Assurance

'I’l:“fEfL- FASTPN PS:H-F‘J






