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Legislative Framework

© Europe: Habitats & Birds Directives
On the conservation of natural habitats and of wild
flora and fauna

© UK: Conservation (Natural Habitats) Regulations
1994
Implements the Habitats Directive in the UK.
Requires steps to maintain and restore to favourable
conservation status of habitats and species of
Community level interest
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The Environment Agency’s Role

© Has a duty to comply with the F' | \o‘\Js and
Habitats Directives \?9\6

© Obligations are to reviey (o%

9 Existing authorisation< QQKQ?ents licences and
permissions for clﬁ'ooﬁ\ S

2 All requests fr‘,\‘o(ﬂ\uons to existing or new
applicatior -

O Ensur \)\e. 10 Agency-authorised activity or
pe: e°~’ Jn results in an adverse effect, either directly
or Q.urectly on the integrity of identified European
sites (Natura 2000 sites)



Timeline
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APPROACHES IN UK & EURCPE
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R&D 128 (2001)

QSH, 14C ’ 32F)’ 358, 60CO, 99TC,
QOSr’ 106RU, 125|’ 129|’ 131|’ 137CS,
21OPO, 226Ra’ 234Th, 238U’
239+240PU, 241Am’ 85Kr, A1 Ay

2 Advice on use of methodology,
states assumptions and
constraints

© Spreadsheet tools - enter
water, air, soil or biota
concentrations to calculate
dose rates (uGy/h)

@ Uses concept of “reference”
organism

Impact Assessment of Ionising Radiation on Wildlife

=~
——

ENGLISH
NATURE

e

R&D Publication 128




Reference Organism Concept

“a series of entities that provide a basis for
the estimation of radiation dose rate to a
range of organisms which are typical, or
representative, of a contaminated
environment. These estimates, in turn, would
provide a basis for assessing the likelihood
and degree of radiation effects”

Strand and Larsson, 2001



Reference Organisms in R&D 128

Freshwater

Bacteria
Macrophyte
Phytoplankton
Zooplankton
Benthic Mollusc
Small Benthic
Crustacean
Large Benthic
Crustacean
Pelagic Fish
Benthic Fish
Amphibian
Duck
Aguatic Mammal

Estuarine/marine

Bacteria
Macrophyte
Phytoplankton
Zooplankton
Benthic Mollusc
Small Benthic
Crustacean
Large Benthic
Crustacean
Pelagic Fish
Benthic Fish
Fish Egg
Seabird
Seal
Whale

Terrestrial

Bacteria
Lichen
Tree, Shrub, Herb
Seed
Fungus
Caterpillar
Ant
Bee
Woodlouse
Earthworm
Herbivorous Mammal
Carnivorous Mammal
Rodent
Bird & Bird Egg
Reptile



Assessment Methodology

REFERENCE
ORGANISM

IMPACT



Assessment Methodology

PATHWAY OF

RADIONUCLIDE ECOLOGICAL
EXPOSURE
SOURCE PARAMETERS
REFERENCE
ORGANISM

IMPACT



Assessment Methodology

REFERENCE
ORGANISM
Application of a
weighting factor for
TOTAL RBE
Compare predicted dose to ABSORBED

known biological or DOSE P
ecological effects or = -~

screening values =~ ~ -
—_y
9 ~hb | A

IMPACT



Staged assessment application

© Stage 1 — determine link between discharge and Natura
2000 site

© Stage 2 - R&D 128 used to calculate dose per unit
release values for reference organisms (LGy h per TBQ)

© Assume discharge at permit limits and impact from combined
discharges (air, sewer, river, coastal waters) and sources

© Resulting doses compared to screening level of 5 nGy h-
1 as agreed with (then) English Nature



Stage 1 and 2 assessment outputs

© Approximately 100 authorisations exceeded the
screening level at 51 Natura 2000 sites & thus
required further assessment

© Note this was mainly due to choice of analogue

2 Initial use of “other alpha” and “other beta/gamma’”
categories

@ Limited choice of analogues from the R&D128
radionuclide list



Stage 3 assessment

© Dose per unit release values
calculated for reference
organisms and feature
species and habitats

© Threshold of 40 uGy h-* agreed
with English Nature, below
which it can be concluded that
there will be no adverse effect
on habitat site integrity

Habitats regulations for Stage 3 assessments:

radioactive substances authorisations




Feature species & habitats

© Feature Species (e.g.):
Avocet, Bar-tailed Godwit, Bittern, Black-
tailed Godwit, Curlew, Dunlin, Gadwall,
Golden plover, Grey plover, Hen Harrier,
Knot, Lapwing, Little tern, Marsh Harrier,
Oystercatcher, Redshank, Ringed plover,
Ruff, Sanderling, Scaup, Shelduck, Snipe,
Tufted duck, Wigeon

© Feature Habitats (e.g.):
Birds of uplands, Birds of lowland heaths and
brecks, Birds of lowland freshwaters and their
margins, Birds of open sea and offshore
rocks, Birds of lowland wet grasslands, Birds
of farmland, Birds of coastal habitat, Birds of
estuarine habitats




Determine authorisations that may
affect a Natura 2000 site

Yes |4

Identify radionuclides Determine species
affecting site (from dimensions
authorisation)

' '

Determine Determine representative
concentration ratios for reference organism
each radionuclide geometry
| |
A 4
Determine occupancy Optional: identify
factor for species predator/prey species

Obtain Natura 2000 site

information (e.g. on feature species

and habitats)

Identified
potential
source and
feature
species?

No

Exit

Run asgessment




Assessment results




Number of Natura 2000 sites

Habitat assessment results

200

150 -

100 +

50
24
14
1 0 1
0 N = | |
0-10 10-20 20-30 30-40 40-50 50-550

Range of total dose rates/ microygray/h

2 All but 2 Natura 2000 sites
assessed were below 40
uGyh-t

Environment
Agency

using science to
create a better place

Habitats assessment for radioactive
substances

Better regulation science programme
Science report: SCO60083/SR1



Ribble and Alt Estuaries Assessment

Environment
Agency

@ Initlal assessment 520
uGyh-t

© Radionuclides giving
dose associated
primarily with
discharges from
Springfields Fuels Ltd

sing science to create a better place

Impact of radioactive substances on Ribble and Alt estuarine

habitats
Science summary: SC060083/552

Tris report follows on from e Envlronment Agency
report on  Habifsts Assessmenis for  Redloactve
Substances, SCOSI0SVEA but concenirates on data for
ine Rlbie ano Alt Estuaries SPA where earler Stage 3
assesEmants had indicated dose rates fo widite wes
abave the agreed SMEENON. Far this Nalura 2000 site It
mmmmmmﬂmmmm
there was no adversa eZzct on e Imegrty of the ste
from autnorised cischangss of radicactive Substances.
The primary reasor Was 3l relgazes at e
aumorizad discharge Imits flom the Springfieids Fueis
Lid site,

The tolal dose rate to the warst afscted organism far e
Aibmie and AR Estuanas S94 was 520 micrograyi, THs
was slgnficantly I excees of te agresd (hreshold, ang
ineresore this Natura 2000 5% was Included in fhe Stage
4 procass [delemminalion of permissiars).

The Emvironment Agency and Natural Engiand have
agsaenanamhhmum oiyjeciive for the Ribble ano

Estuanes SPA and have conslitered now ihs
ﬂbjac.’h'ecarbem:—t The bjective Incudes meetng Me
agreed cose fhreshoid of 40 micrograyh.  For
{IFEE'W rezsons, new lower Radloacive Substances
Act 1983 muthorsation limite came Into force on 1
January 2005 for the Springflelds Fusts Lid site. A
reagsessment has b=en made of discharges at theee
new Imils using e newly avallabie EL-funded ERICA
aeEesEment ool

The reassessed 0082 rales 1o retsrence ongarlsmes ano
feature spesies In the Ribbie and Alt Eshuanes SPA Tor
discharges at ihe new Springleds Fueis Lid
aunorisalion Imits are less Man 40 micrograyh A
vanatlity and uncerainty assesament nas been camed
out which shows that, for shywoplankion only, doses
above 40 micograyh might ooowr n some
creumstances.

Better Regulation science programme

However, the doss threshold above which populations of
phyloplankton would suffer adverse afecss b5 mwich
nigner than 40 mizrograyh.

Cwaral. I 1s conclugded that the enwranmental cutcomss
apjeclives for the RiDble and Alt Estuaries SPA will be
mei through e Infroduction of e new authorsaion
limits for the Spring¥eids Fuels Lid she

In ight of the sudy reported nere, It is recommended
mat I practicabie, phytoplaniton samples shoud be
ablaned from ine Ribble and AR Estuares SPA and
mentored for thonum-228. thodum-230. thorum-232
and thorum-234 to reduce the uncertainty In ihe dose
asseEsment for these ongarisme, given thelr Importancs
In the tood chaln. ARernatively, It may b= possibie io
study upiake of these radianucioes by phytoplankton In
e [Fboratary.

Selore @ new pemit |5 aunorsed or @n exising permit
wared wiih he potentia to Impact on the RiDbie and All
Estuaree SPA. I I8 recommended thal the oose
assessment be reviewed o ensure that any combinaton
effecss from multiple discharge sources of radioachve
subslances conlinues S0 achlewe e  required
enviranmantal culcoms. A pIocess now exists o ensurs
Tiat this review k= undertaken I and when an appicalon
for a new or varked autharisation Is recetved.

SCHOO308BPMO-E-P




Ribble and Alt Estuaries Habitat Objective

© To ensure that radioactive substances do not
accumulate in Littoral Sediment (Coastal
Saltmarsh), Littoral Sediment (Mudflats), Coastal
Grazing Marsh (Reclaimed Saltmarshes) at levels
which compromise the supply of invertebrate prey
used by birds identified as SPA interest features in
English Nature’s Regulation 33 (2) advice, or which
pose a significant risk of direct toxicity to these
birds. The agreed radioactivity dose rate
threshold levels should not be breached.
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Ribble and Alt Estuaries Assessment

© Reassessed @ Variability and uncertainty
using monitoring assessments conducted

data & ERICA S All below 40 pGyh?
Tool

RIFE - 14

Radioactivity in Food and
the Environment, 2008

Impact of radioactive substances on
@mmm.m 3 Soaros. NIER A sz SEPAY Ribble and Alt estuarine habitats
AV Agenc AGENCY e ety

agency ]

Better regulation science program me

— o S




Current situation and next steps




Current procedure

2 All existing applications reviewed by 2008
© Procedure for all new or variations to permits

© Spreadsheet tools combining human and
wildlife assessments available

© Screen against 1 uGy/h triggers central review

© Annual update and check still in compliance



ERICA Tool uses in the UK

@ Advised use of ERICA Tool within the
Generic Design Assessment (against a 10
uGy/h screening value)

© Updated Sellafield Habitats Assessment
(2011)

© Proposed assessment for Dounreay for
SEPA



Transfer to ERICA Tool

© 2009 Project (Marie Sanchez)

© Reassessed the original 2004/6 & 8
assessment outputs using DPUC values
derived using ERICA Tool

© Comparison of results

© ERICA generally superior to R&D128 (> number of
radionuclides, more robust CR databases, more
appropriate levels of conservatism etc.)

© BUT Iidentified problems with freshwater CRs
2 Awaiting publication of IAEA Wildlife CR handbook



Summary

© Need for habitats assessments identified
following legal review

© Science development of approach to
demonstrate environmental protection

© Results highlighted some sites needing
further attention

© Overall dose rates to wildlife are acceptable
but are kept under review
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