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- little dilution per pers

I\/Iany chemlcals that weuse in the household |
or industry reach rivers from treated sewage
and run-off

English rivers are quite small by international
comparison and the population is dense,
especially in the South
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HOW to monitor rivers ?

Collect water sample Install a passive sampler? _

In a bottle? Take bed sediment
. ' ’ ' 2

Too variable, and tShtlll cal?t Itei\ve it ;Eore samples”

often below limit of an about L montn. ﬂ Is it bioavailable?

detection Spatial variability

Misses sediments
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Why are fish useful ?

* Chemical exposure directly from water and via their food
* Through food they are also connected to bed sediments
* Higher concentrations than in water for hydrophobic chemicals

* Integration over time: A small fish gives good indication of recent
pollution whereas a larger one integrates longer term

 Tissue concentration is a meaningful measure of risk to the
organism or its predators

* Archiving the samples allows retrospective monitoring
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from water column

from the bed-sediments



Why Archive fish?

Our interpretation of current measurements is

often hampered by lack of knowledge of the
past

e Samples will be available for future scientists
e Using methods that are not available today

e Looking for compounds we don’t yet consider
of concern or interest

e Determining trends and their causes
e And other questions | haven’t thought of ...
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Why Archive fish?

Our interpretation of current measurements is
often hampered by lack of knowledge of the

today’s samples to answer

tomorrow’s questions with
tomorrow’s technology |

e Determining trends and their causes

e And other questions | haven’t thought of ...
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Our approach to fish sampling:
The UK National Fish Tissue Archive

~In 2007, CEH and the UK Environment Agency (EA)
' began to build an archive of fish tissue samples from a
B selection of English rivers.

* EA monitor fish stocks annually

* normally: throw all back

* now: give us 10 roach (10 cm+)
from selected sites

Vacuum packed and
stored at -80°C cryogrinding of some fish  bottled fish powder



Fish archive numbers

e 2118 fish collected between 2007 and 2018,
and stored at -80°C as a resource for future
retrospective monitoring

* Around 10% have been analysed for a number
of metals and/or POPs (organochlorine
pesticides, PCBs, PBDEs)

 Some had their gut contents analysed for the
presence of micro-plastics or for anti-microbial
resistance (AMR) genes
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Sites where fish have been analysed
for chemical contamination

i Qottmgham

Kingdom =

Glen (rural)

rby

. | Leicester

g O

h L  Alongthe Nene

. b downstream of

3 Northa amrldqe Northampton (urban)
Upper Thames lpsw'Ch Lee (urban)

Colchester oF
(rural)o Lut@ ? e Stort (urban)
iloucesterSy meOfd 2Clact

Thames estuary, only

.ol Marga €elsin 2007 (urban)

Lower Thames (urban)

NERC

o
Bath

ter Kennet (rural)

Centre for
(©)8J51) Ecology & Hydrology



Some results
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Mercury
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Mercury in water — no problem ?

0.08 -
Water EU EQS: max 0.07 L
Hg 0.07 Q e/ EA Monitoring in the river Thames
g/l 0.06 - % Caversham (162 km) 77%
0.05 non-detect
) + Cookham (196 km) 75%
0.04 - T non-detect
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Water concentrations mostly < limit of quantification
and always < Environmental Quality Standard (EQS)
— so no problem?
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Mercury in fish tells a different story

Hg [ug/kg fresh weight]

100 - ; Food
oo €8 roach | std 500
| ug/Keg
60 |
® ® ¢
¢ | * |
Canada EQS 3517 P i $ S S &
EUEQS 20 20 ‘ © o | $
: ®
0 1
n| 10 | 10 5 3 5 5 10 | 13 5 1 5 10
fork length [cm] |11-21|11-15|14-20|12-13|15-18 | 13-1810-14 | 10-13| 89 | 12 [11-13|10-13
year | 7011 | 2008 | 2007 | 2008 | 2009 | 2007 | 2009 | 2008 | 2007 | 2008 | 2007 | 2007
site C. Cav- | Tmp- | Bray-Bov OW- | Mol- | Cav- | Tmp- | Bray- | OW- | Sun-
Eaton| Son | Marl Bell | King | Son | Marl | Bov | Bell | Mol

dist fr.source [km] | 5 | 165 | 187- | 203-209 | 216- | 243- | 162- | 187- | 203- | 216- | 239-

166 | 190 223 | 246 | 166 | 190 | 209 | 223 | 243

River Thames
 Hgin fish is always detectable
 Mostly > EU EQS = possible ris}
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What about temporal trends ?

H /k ® 36km Cricklade
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What about temporal trends ?

Hg ug/kg ww
y = 1E+80x1797
100 R*=0.3273
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Only Lower Thames samples lumped together
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Hg ug/kg ww

y = 1E+80x 1797

100 R*=0.3273
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Lower Thames samples lumped together
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Hg ug/kg ww

y = 1E+80x 1707 =
100 R*=0.3273 '
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What about temporal trends

« Similar to mercury (Hg):

Hg pg/kg ww
y = 1E4+80x 1797 °
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What about temporal trends

« Similar to mercury (HQ): Hg ug/kg ww
- Selenium (Se) Se ig/kg ww

y = 2E+52x°1078
R* =0.2577

ng/kg
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What about temporal trends

« Similar to mercury (HQ): Hg ug/kg ww
- Selenium (Se) Se ig/kg ww
Cd pg/kg ww

- Cadmium (Cd) o

R*=0.3315
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What about temporal trends

* Similar to mercury (Hg):
- Selenium (Se) Se g/kg ww
- Cadmium (Cd) Cd ug/kg ww
. Strontium (Sr) Sr ug/kg ww

100000 y = 2E+56x75
R?=0.2739

Hg pg/kg ww
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What about temporal trends

* Similar to mercury (Hg): e e /ke ww
- Selenium (Se) Se g/kg ww
- Cadmium (Cd) Cd ug/kg ww
. Strontium (Sr) Sr ug/kg ww

 For other metals: Al, As, .
C_o, Cr, Cu, Fe, Mn, Mo, ™ gsi’ﬁh
Ni, Pb, Sb, V, Zn, 1 did -~ ’

Upper Thames
Glen

Kennet

Stort

not determine any

temporal trends (yet)
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What about temporal trends
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What about temporal trends

* Similar to mercury (Hg): e e /ke ww
- Selenium (Se) Se g/kg ww
- Cadmium (Cd) Cd ug/kg ww
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Science of the Total Environment 461-462 (2013) 441-452

Contents lists available at SciVerse ScienceDirect o .
Science of the
Total Environment
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Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenv

The presence of EU priority substances mercury, hexachlorobenzene, ®cmm
hexachlorobutadiene and PBDEs in wild fish from four English rivers

Monika D. Jiirgens **, Andrew C. Johnson 2, Kevin C. Jones ®, David Hughes ®, Alan J. Lawlor €

# Centre for Ecology and Hydrology (CEH) Wallingford, OX10 8BB, UK
® Lancaster University, LA1 4YQ, UK
© Centre for Ecology and Hydrology (CEH) Lancaster, LAT 4AP, UK

HIGHLIGHTS GCRAPHICAL ABSTRACT

+ A fish tissue archive was set up to moni-
tor persistent pollutants in English rivers.

* The chemicals with EU EQS for biota
(Hg, HCB, and HCBD) were measured
in some fish.

* Hg concentration was size dependant
and exceeded EQS of 20pg/kg in 79% of
samples.

* HCB and HCBD were always below
their standards of 10 and 55pg/keg.

* A proposed PBDE EQS of 0.0085ug/kg
was exceeded more than 200 times in
every fish.
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Mercury Is not the only Interesting
chemical in our fish ...
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DDT chhlorodl yltrlchloroethane

o

m.

 Insecticide, widely used from the 1950s onwards

« Was banned in Europe in 1981, after it was

discovered that it led to dangerous egg-shell
thinning in birds

» Degrades to DDE or DDD DDT+DDD+DDE= 2DDT

(each exist in op’ and pp’ forms)

cI” .‘ .‘ ~Cl
pp’- DDE pp’-DDT ‘ ‘ pp 50D
Cl C



300 ~

- e pp'DDT ng/g ww s pp'DDE ng/g ww s pp'DDD ng/g ww s op'DDT ng/g ww
E,, 250 4 DDTs
f s op'DDE ng/g ww [ op'DDD ng/g ww = = = « Canadian total DDT EQS
g 200 -+
o0
3 150 -
£
100 -
50 -
0 . e ccccccccce—- [ p—
ength AR PIEMENHHE SN E EEEEEEEEL
year [2009| 2008 | 2008 | 2008 2011 2011 2011 2011 2007
species RoachRoach|Roach|Roach| Roach Roach Roach Roach Roach
site [PBW| Cgn [ThrapsOundle Newbury |W.hampstead| Tednambury | Castle Eaton Cav-Son Tmp-Marl (BB OW-B Sunbury-Molesey Woolwich Area
dist. [53km|40 km|73 km |90 km 58 km 24 km 29 km 43 km 162-166 km |187-190 km| [216-23 239-243 km 297 km
River |Glen Nene Kennet Lee Stort non-tidal Thames Thames Estuary
Region Anglian Thames Tributaries Thames

Fish heavily contaminated at the River Lee at Wheathampstead in 2011!
These fish were only 6-8 years old.
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BEHIND OUR PRODUCTS

Ce e e . . B othe EMOWLEDGE
gained from owenci-five years” experionce in deading
with growaers’ preblems, Cur business has besn
solaly’ confined to the manufacture of insecticdes,
fungicides and fumigants and each product bas besn
offered to the grawer aaly after seientific research
and practical trials under commercial conditions.

“We elaim e ba specialiseg in cur particular field and
thase whe approack wi for the firsc time are sure of
ebtalning preducts mada to a formula proved to be
the best for the recommended purrpose.

W were thi pioneers of Britith winter washes and
we are equalily in the forefront with insscticides,
cultilnln‘ [LOLT, for wse in horticulture, especially
far tho contred of fruic (res pass, .
W iavits correspondence on your problems and
shall be plu“d to serd you cur techinscal and snform=
wtive litarature.

WHEATHAMSTEAD, HERTS.

Tﬂup?;;.m : Telegroms : .
‘Wheathampstead 2i77-8, ALVESCO, Wheathampstepd,

Manufacturers of
MORTEGS Tar Oil Winter Wash
OYAMORT D.H.C. Winter Wash

. SULFADU Sulphur Dust
BORDEAUX FOWDER far HOPS
DEDETAME D.D.T. Insucticides

Massee, A. M. (1946). The Pests of Fruit and
Hops - second edition, revised.




Ve were tha pioneers of Eritish winter washes and
we are edqually in the forefront with insecticides,
4:-:|r||'.:'|1n|n3 D.D.T, for use In horticulture, especially
for tho contrad of fruic cree pasty,

We invite corfespondence on your problems and
shall be F-|tEI!II:| to send you our technical and snforms-
ative litarature,

1 i LY L |
TR T2 Rl N
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| CHEMICAL COMPANY LIMITED

WHEATHAMSTEAD, HERTS.

Taru;pq'a-;:n.na: ; 1 Telegrams 1 _
Wheathampstead 2077-8, ALVESCO, Wiheathampstepd,

Manufacturers of

MORTEGG Tar Ol Winter Wash
OYAMORT D.MN.C. Winter Wash
. SULFADU Sulphur Dust
BORDEAUX POWDER fir HOPS

DEDETANE D.D.T. Insncricides
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MILL CLEANING LTD., ASSOCIATED COMPANY,
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WHEATHAMPSTEAD RAILWAY STATION.
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RESEARCH DEPT
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Murphy Chemical Company

. Former péf%ticide factory_\7\/iiéh 0

R & D ' .-;\); Mﬁ phy & Son brewery ;&J.ppliest'u-.’;'
B :r} N s .;;,\ 3 .;“8;75';cgdgy (nO\Aég@’Nottingham)
' o oo (OB L L S ?
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29::200-400 m ups.i.f\eam}_ il
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' DDT was banned in 1981-> Murphy closed 1982 = but high
8 concentrations were found in 6-8 year old fish caught in 2011
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Chemosphere 162 (2016) 333—344

Contents lists available at ScienceDirect

Chemosphere

journal homapage: www.aelsavier.com/locate/chemospheara

The long shadow of our chemical past — High DDT concentrations in @mmm
fish near a former agrochemicals factory in England

Monika D. Jiirgens *°, John Crosse °, Patrick B. Hamilton “, Andrew C. Johnson ?,
Kevin C. Jones "
a Centre for Erology and Hydrology, Wallingford 0X10 8BB, LK

" Lancaster University, Lancaster Environment Centre, LAT 4YQ), UK
" University of Exeter, Biosciences, Exeter EX4 400 UK

HIGCHLIGHTS GRAPHICAL ABSTRACT

s Roach (Rurilus rutilus) from 13 UK
river sibes  were  analysed  for
pesticides.

# Fish from one site had much higher
5 DDT content (DDT + DDE + DDD)
than athers.

# The explanation was found in a
former pesticide factory nearby.

« A review found some similar hot-

spols in recent European % DOT data
in fish.

& 50me fish contained levels of DDT
harmful to them or their predators,

SLESD DU mlruﬁlr T E 00T in wild UK rasch g ww e
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