ISSN 0142-2499

MINISTRY OF AGRICULTURE, FISHERIES AND FOOD
DIRECTORATE OF FISHERIES RESEARCH

AQUATIC ENVIRONMENT o <
MONITORING REPORT

Number 23

Radioactivity in surface and coastal

waters of the British Isles, 1989

| owestoft 1990



TURE, FISHERIES AND FOOD
OF FISHERIES RESEARCH

AQUATIC ENVIRONMENT MONITORING
| " REPORT

-Radioactiﬁty in surface jzind coastal waters of the British
Isles, 1989

Lowestoft 1990



The author:

G ] Hunt, MA PRD C Phys F Inst P MSRP is a Senior Pnnapal Scientific Officer at the Directorate of
Fisheries Research at Lowestoft. He is Head of thie Fxshenes Radiological Inspectorate of the Aquatic
Environment Protection Division, Section 1.

Aquat. Enviton, Monit. Rep., MAFF Direct. Fish. Res., Lowestoft, (23), 66 pp.

© Crown Copyright 1990





P&G





P&G


P&G


P&G


P&G














P&G


P&G


P&G





P&G





P&G








P&G


P&G


P&G






































P&G






We also regularly monitor radioactivity concentrations
in sediments. This is both because of relevance to dose
‘rates and in order to keep under review distributions of
adsotbed radioactivity. Concentrations of beta/gamina
radioactivity and transuranics, in most ¢ases at the same
locations as the dose rate measurements, are given in
Table 11. Variations similar in cavse to those of the
dose rates are observed, and comparison with resalts
for 1988 (Hunt, 1989) shows general reductions in line
with the behaviour of dose rates.

To identify those members of the public subject to the
highest external exposures, occupancies of different

locations need to be considered. We keep under review

the amounts of time spetit by members of the pablic on
intertidal areas of coastline bordering the north-¢ast

Irish Sea; activities leading to significant external
exposures are sparse and our surveys cover a wide area
including Curibria, Lancashire (Doddington ef al.,

. 1990) and the north Solway coast (Doddington et al.,
1989). In west Cumbria, combining dose rates and oc-
capancy.times, it is considered that bait diggers are
representative of those who receive the highest externat
exposures, because of the occupancy times involved,
which are greater than for other activities on intertidal
areas. The maximum exterral exposure in 1989 was
0.079 mSv (Doddington ef al., 1990); addition of dose
due to other pathways including fish and shellfish
consumption increases this t0.0.24 mSv. This total is
within-the distribution of individual doses for the criti-
cal group of consumers of fish and shellfish from the

" Cumbrian Coastal Area, and the radiological impact in

Table 11. Radioactivity in sediment from the Cumbrian coast and farther afield, 1989.

No. of

Mean radioactivity concentration {diy), Bq kg

Sampling point
and sediment type samplinig -
. obgerva- Total -
C o Giendd veta.

Cumbria :
Maryport shote (wiisd) 4 . 800

Christchiorch (mied) 4 3700
Harrington ™) 4 4600
Whitehaven ™). 4 . 6200
St Bees (satdl) S 490
Sellafield - ") 4 690
Seascale ™) 4 570
Ravenglass- - : ;

Ravenvilla, (sandy i) 4 21060
Newbiggin - (mud) 4 3000
Millom (sandy fiiud) 4 . ¥500.
Walney Island (mud) 4 1100
Flookburgh- (riaddy sand) 4 660
Heysham (mud) - 4 1200
Sunderlarid Pt ) - 4 1200 -
Skippool Cieck ) 4 2200
Flegtwood (sand) 4 380
Blackpoo! - (") 4 230.
New Brigliton () 4 280
Rock Ferry (inod) 1 1800 -
South-west Scotiand
Garlieston (mud) 4. 1200:
Tinerwell ") 2 1400
Kippford slipway (") 4 500
Kippford merse {nrarsh) 4 26060-
Palnackie .. (ovad) 4 1900
Carsethiorn ") 2 1200
Northers Ireland
Strangford Lough*  (mod) 2 720
Strangford Lough** (") . 2 570
Groomsport (sand) 2 320
Carlingford Lough  (mud) 2 990
Dundrum Bay {sandy nud) 2 700
Lame Lough (mud) 2 950

gy

SMn  ®To %Zrv 1BRu %Ry B 1
— PN e e s
NO 31 ND ND 0 48 23 320
" 31 1y - 610 20 1z 1100
* 18 120 " 556 17 11 1100
" 18 91 21 436 21 13 1900
* 34 ND ND 62 ND L1 110
- 45 1.8 " 1. " 1.8 270
" 35 ‘ND " 6. 10 13 170
. 23 56 . 376 16 72 690
05 37 45 - " 480 35 10 990
‘ND 47 33 " 200 88 57 530
" 65 11 " 110 - 3.2 3.1 340
" 07 ND " 25 1.3 17 210
" .63 12 " 95 63 49 560
05 32 09 - 37 2.9 44 430
ND 73 ND " 8% 38 13 1200
" ND " ND ND 05 41

" " " " " " 01 17

* * " " * ND 25

" 36 . 310 7.0 700
- 63 e " 72 8 9.7 3%0
# 9.0 "~ ND ¢ 97 6 63 440
63 89 56 ° W0 41 79 560
ND - 18 41 " 186 2.8 33 1300
" 1. 63 .~ 136. 37 95 1750
. 58 ND " 6% 24 54 480
" ND " " ND ND 20 110
" " " " " " 03 21

" " " " " " 03 14

" " " " " 7.3 240
L .H. T L N. " 0.8 23

" " " " 34 v 5.1 190








P&G





P&G


P&G


P&G


P&G



Shetlands

icuxqﬁbﬁﬁk:-
Gatieston
Ravenglass
Heysham

R' f. R
St Bees

Strangford Lough

. Alaria esculenta

Pk ok k-

Y

ENIF RS

“Total -

beta

1700

. 1100

460
250 -

300
340
440

340

260

220

270
210

~ 210

T4

310

2
T3

- Gﬁg.:
150

e

.
29
“"NA.

"
L]
"

= 5 33 2.

=D oWy
e BT e

H‘SIHSI p
%

L

E A

B

[

o - Mgy gy Bre

z 2 2 2 1

. 1800

1600

T

iz

NA.

T 3 3 T 32

S -
goan

oo e
W

' Sls::.aé:

&=

I‘I&l-A_g

-

Bt

&
é

'z 29 zons

-3 3 2

3 1

éF’F’P
waoo

Tz o9t
[ty

=)

3 3 2 3 2

0.4

_Isle of;Mm; o

Type of seaweed -
aind satipBng PoHE "

Fucus vesicalosis
Sellafield -

St Bees
 Porthmadog

Posn Williarm
Gailieston
Anucheacaim

Ardglass
Portrush

Seilly Isles

Cipe Wrath

Fishgoard
Wick

Fuctis spiralis
Garlieston
Ravenglasg
Heysham

Rhodyweenia
St Bees

Strangford Liugh -

Iste of Man

AW mwA

-

2

. Mean radiouiviy concentation (#e0), Ba kg

34
23
22

6.7
15
26

45"

.

0:2

'épr“
o5

3 2 3 3 PR

Ed

—
-3

?mu_m@_mh,

s =z 5 3 3

2 3 3 3 3

5Ey

0:4

- Ny

0.2
ND

0.1
ND

"

0.2

NA

4.8

NA

20

T2 4 7 &

——

10 -
2.7
NA

6.0

0.5%

— AN

6w

2103 3 12 W b O
bl
[ R Y- ]

L

° Zoes

‘g

043

NA

0.044

0.0010
NA

3 =

T =2 3 3z £

0.031
ND

0.0020

NA

T = 3 3 3

0.044

NA

NA =xot.analysed.

ND =not detected. - -
# See sub-section 3.3 for defi

nition, -

3



| Table 17(a). Radioactivity

ental materials near Springfields, 1989.

Material Sampling poi No. of Mean radioscivity conicentration (wety*, Bq kg™!
observa- “Total - 6'J(:a Ry gy Mgy DI MG 1Mp, 15y
Bass Ribbi¢ estuary I 150 ND NP ND T0 42 ND ND ND
Eel "o i 98 . v . " 0.6 24 " " "
Grey mulls = * - 1 150 - . 04 21 " " "
Sea trout - o 1 140 " - " 05 2 " " "
Shrimp " o 1 78 . » " 03 99 " "
Cocldes moow 1 156 » " ND 12 " "
Mud Pipeline culet 4 33000 3.7 19 33 83 680 " 29 20
Beccongall 4 40000 56 45 ND 11 98 " 9.8 9.9
Penworthiam 4. 140000 6.2 28 1.7 9.0 820 57 53 1.8
Freckleton 1 110000 53 53 10 11 1100 ND 13 4.9
Lythas Creek 1 42000 80 8 ND 12 1200 " 14 83
Skippoo] Creek 4 2200 7.3 88 38 13 1200 * 115
Rock Ferry 4 1600 36 31 ND 7.0 700 41 53 53
Sand Lytham 1 350 ND ND " KD 37 " ND ND
Material Samplingpomt  No.of  Mean fadioactivity concentration (wet)*, Bq kg™
oberva- WTy TOTR T Wpy BDamp,  Vpy  DPpyy Mam Home
Bass Ribble estuary 1 0.0011 0.0015 0.00060 NA  ND NA NA ND NA
Eel . 1 NA NA NA * " " . " "
Greymullel " L] l " L3 " " r " o " "
Sea trout n " 1 . e " 7 " " @ " " W
Shrimp "o 1 0.0086 0.039 0.0057 " " " - - .
Cockles R 1 041 079 028 " ¢ . " 60 "
Mud Pipeline outfet a 51300 62 1.3 460060 27 130 180 076
Beccorsall 4 60 . 460 75 54 510000 NA NA 270 NA
Penworttam 4 64 _ 840 90 37 Is00GO " . " 220 "
" Breckieton” 1 NA NA NA. 50 140000 " . " 330 "
Lythan Creek. 1 " . ND 50000 " " 330 "
Skippool Creek ! 43 . 88 47 ND 170 " " 330 ¢
Rock Ferty - 4 49 62 . 53 =~ ND o * . 150 -
S&lld Lyl.hm . l 61.9 13 E 7-3 " © o m W W 13 "

NA = not analysed.
* Except for seditnient whiere diy-concentiations apply.
# See sub-section 3.3 for deftaition.

Table 17(b). Gamma dose rates in gir ot _
Im over m‘i@iﬁdal areas near

Location

Pipeline outler 4 0.14
Freckleton 4 0.16
Beccongall 4 015 .
Lytham 4 0.1¢
Penrworthari 4 V.15

# See sub-section 3.3 for defiiiition. :

- exposute ::,jdﬁé-t‘o-vadwrp' sorption. of mdm ivactivity on the
-nmiddy areas of river banks. The amoaats of time for

‘which members of the public are subject to such

. consists of people who live on houseboats moored in

muddy creeks of the Ribble estuary, and is the same

 group which is affected by discharges from Sellafield

(sub-section 4:1.2). We regularly monitor dose rates in
relevant areas including moddy crecks where house-
boats are-moored, and some-of these measurements are

.. supported by arialyses of sediment. In 1989, we
L cuntmued to investigate the fish and shelifish consump-
" tion pathway by anglysing locally-obtgined samples,

o -including analyses for isotopes of thorium.

i
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Table 44. Caesium radioactivity in other species of fish,

" Location  Species No. of Mean radiosctivity
: sampleg concetitration {wet)
Bqkg?
134& 1'37&
~ England
Ennerdale Water . Char 15 7 43
River Teme 'Chub 1 012 .0.87
Wales o
~ BalaLake Grayling 2 2.2 6
Bala Lake Gytiiad N ) 1.1 13
BalaLake Roach 6 ND 24
. Llyn Trawsfynydd Rudd 3 72 330
Scotlaid
River Tay . _Sakmon 2 _ND ND
River Tay  Sea trout 2 ND 4.8
River-Antian Salon 1 ND 1
River Anndn " Sea trout 1 ND 11
Loch Doon Chiar 1 34 130
River Tummel Grrayling 2 34 190
. |
Northern Iréland .
Lough Nesgh - Vendace i ND 6.9 ;
H
Isle of Man
River Neb Sea trout 1 ND 12
ND =not detected

Table 45. Estimates of maximum dose* from
Chernobyl to adults due to consump-
tion of freshwater fish from areas
of high deposition of fallout, 1989.

Region Location Committed
effeciive dose
_ eguivalent,
" mSv year!
England Devoke Witer 0:12
Wales Llya Ogwen %18
Scotland Loch Dee 024
Northern Ireiand Altiahinch Dam 0.08
Isle of Man River Druidale 0.10

*See text for a description of the bases of these estimates, and
the levels with which they shiould be compared, which are
different from those used for rouiine discharpes.

radiological importance. The collective dose from
consuinption of fréshwater fish is likely to hiave beéen
very small, as estimates have shown (Camphin e al.,

1986). The more significant contribution to collective

dose, but still of low importance, was from consump-
tion of marine fish, as considered in sub-section 4.1.1.

11. SUMMARY AND
CONCLUSIONS

A summary of estimated public radiation exposures in
1989, relating to liquid radioactive waste discharges
from nuclear establishments, is presented in Table 46.
The eéxposures are expressed in terms of the committed
effective dose equivalents to; or as doses to skin of,
membery of the critical groups., Results for internal
exposufes ificorporate the best-estimaie value of 0.0005
fot the gut transfer factor of plutonium and americium
(NRPB, 1990) except for consumers of winkles from
the norili-east Irish Sea, where a more realistic value of
0.0002 is justified (sub-section 3.4). Committed
-effective dose eéquivalenits were all within the ICRP-
recominended principal dose limit of 1 mSv year - for
members of the public.

The more important contributions to exposures from_
the effects of discharges from Sellafield were due to
radiocaesium and transuranic radionuclides. Details are
given in sub=section 4.1. Exposares of high-rate fish
and shelfish consumers near Seliafield increased
slightly in 1989 as compared with 1988, due to small
differences in the revised valoes for dose per unit
-intake (sub-section 3.4) and to small increases in the
concentrations of transuranic nuclides in shellfish;
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