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Executive summary _ Citizen science has the pow
generate vast, accurate wate
FYJW NX YMJ NKIJGQTTI TK TZW UQFSJY ST L
?(PJAN'SLh&S Fhl\]%QZfFYJ XQ%UbJ(ﬁ’\fTK I—}QJ%S MJFQMWMQ&W'QWth thIS data W
T RS PoNES oS S0 can advocate for real change
Des.pitethis.,theUK’Sfreshwatergcosystems KFWRNS!_ FSI FWJ GIJNSL UZXMJI YT YMJ GWNSP G*
o oot pecn e e S wrws £ uwaodMNX WIUTWYceX PIN *SINSLX FW,

to incomplete or missing data. This is where for both improvements to wastewater

HNYN_JS XHNJSHJ HTRJX NS ‘trehtfeN Brocdssds @kl reductions in

this year, 2,630 citizen scientists gathered FLWNHZQY ZW6E edutd QréalsYAN T S ® i

information on the quality of their local [ZQSIWFGQJ KWIXM\FYJW XAXYJRX FSI X UGJtW/I\??)i(: data pomts across the UK showed poor

\I<IVSI\I[[JJ)\(NYXN LLIJ:-Li:X FS)I( |\/|QTF\F\)]‘|JXU T4T}§N'P{hlr\éfig§wr F%%}&%Ee&)(vatch programme, \FYIJW VZF Q NYM \NYM XNLSN*HFSY WJLNT
\EI J G}S RZSNYNJX YT LFYMJIW WJFQ

YNRJ
9MJ \JJIPJISI TK YMJ YM WI §BYYWRGZIMONY~ IFYF 3NYWFYJX FSI umﬂu&v\ﬁ\k IFYF XMT\ YMJ &SLQNFS FSI 9OMFRJX

\FX \JY UFWYNHZQFWQ" KTWFWMIUWIXYEYWS MFQK FLWNHZQYZWFQ WZ
TK YMJ :0 \NYM >JQQT\ 3FYNASFRWEIEEMEXYI\FYIW FS| FWJQNSINH?:YN[i;T:K%NS INXYWNHYX MF[J YMJ \TWXY \FYJ

Weather Warnings for thunderstorms issued  of other chemicals being present through . N
from Friday to Sunday. Monday saw rain these pollution sources. By partnering with 0 T[8M TK XZWI[I*X XMTAJI ZSFHHJUYFG

across a large swathe of England and Wales, RUJWNE Q (TQQJLJ 1TSITS \Jc[J GJJIS FG Qnutrient concentrations.

with an area stretching from Gloucester YT NS[JXYNLFYJ F SZRGJIJW TK YMJIXJ TYMJIW

across the Midlands to the Wash and the UTQQZYFSYX FSI MF[J XJJS YMFY J[JwWA .

“ZRGJIJW HT[JWJI G~ FS &RGJMA@WM@WWMinthelabor[atory DW” g Ndeounties of <J XY , QF R TMWRIESS and

)IXUNYJ YMNX UF W Y N H Ntortang gthey whemigal pollutants, many ONWPHZIGWNSMIFXMINWEI MF[J YMJ GJXY
YMJ \JFYMIW YT HTQQJHY TKEMWMENHMXUWIXJISY XTRJI QJ[JQ TK WNXP YT -

Of the 2,338 sites measured, 61% showed aquatic life. water qua“ty of those measured.

UTTW \FYJWANhBUERti& Sounds Earthwatch Europe champions citizen

QNPJ FS NRUWT[JRISY NS \FYJWNYERGNYL) b osbeydinmrsmine ® InJEngland, the county of Northumberland has the

since the summer, our data suggest that ATZW IJINHFYJlI HNYN _JS XHNJSYNXYX LF

while pollution concentrations decreased, N YN S We¥stWater quality, whereas Rutland has the worst
UTQQZYNTS FRTZSYX QNPJQ" HH"QISNTYYNT\§|)¥MUWT[NINSL [FQZFGQJ NsSxNLwatervgurlity in the UK,

of sites in England still showing poor HTRUQJRJSY TK*HNFQ RTSNYTWNSL JKKTWYX FSI

water qually. ensuring transparency and accountability @ dfithe samples tested for additional chemicals

The poor state of many waterbodies in the from all types of polluters. Once again, we _ _ _ !

UK is down to a complex and interconnected  urge authorities to integrate citizen science 100% had further contamination; with 80% of

range of pollution sources including sewage NSYT YMINW KWJIXM\FYJW RTSNYTWNSL K

NXHMEW LD FLWNHZOYZW F S IV s siemisisTrokninue KERU'QIX UWIXISYNSL XTRJI QI[IQ TK WN

4ZW WN[IWX MF[J GJJS MNXYRWENFODOUNSIYWIKERKIITBEFEFYNSL KTW YMINW %‘9%\@8 Compounds to aquatiC life
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An introduction to

saRRecUaa Oax al O U EERE
water quality monitoring A7

What do the results mean? A~

FreshWaterWatch

et oy RO THwatel

5

0 5.0 10.
Nitrate
(N-NO, mg/L)

1.0

Phosphate
(P-PO,* mg/L)

2NQQ -NQQ GFHP TK YMJ MTZXJ

Why are nitrates and nitrate pollution (in contrast to ppllutants_that e evidg:?cr:eluftzjg}ecn(in;;m{i?rzogsurces.
) enter water courses from a particular point,

phosphates so important? XZHM FX F UNUJ TW TZY+T\

SNYWFYJIX FSI UMTXUMFYJIX T -2 BEYM WRQQUVWNIUTWYNTSX [FWA K e —

YMJ JS[NWTSRJISY FSI FWJ JXXat&mbhitQ cétdhiverd d2pehding on

growth; but high concentrations trigger a YMJ XZWWTZSINSL QFSI ZzXJ YMJ *S[N

process called JZY W T U M NlisHs/vih@rs Agency estimates that F L W N H A¢€gouatsV J +NLZWJ & SNYWFYJ FSI UMTXUMFYJ YJXY HFWI

JIJHIXXN[J UQFSY FSI FQLFQ L WrTHB0Y6hboQfhitrhde péllution in the water
MNLM QJ[JQX TK TWLFSNH RFYJ)IWWBS @#SHY IWNFQK+ZJISY
FHYN[NY”A \MNHM NS YZWS I|JRWMtlibute$ abd0tL25B0% of nitrates
HTSHISYWFYNTSX SJLFYN[JQ'SNRNTFHNFOGL (TS[IWXJIQN KTW UMTXUMFYJX
aquatic plants and animals. urban wastewater contributes 73% of

The excess nitrate present in our water total phosphorous to watercourses, while

A ' ?
GTINJX ESI LWTZSINEYJW A \EYTWMMHLZLQYZWI HTSYWNGZYJIX TSQ How Is wastewater treated litres of wastewater which is treated at

ZSIJWLWTZSI NS YMJ HWFHPX. S MIXWRPHIX SEYWNJISY UTQQZYNTS TZWANWRSISNAL, aemmenly referred to as FGTZY XJ\FLJ YWIFYRJISY \TV
XTNQ XFSI FSI WTHP » MFX G béeéh HistbNdallpstessed by farming, and are sewage, is a mix of domestic wastewater being discharged to inland waters, estuaries
FLWNHZQYZWFQ NSYJSXN *HF YE&htlF BdrserdNpdewade: Migh Nitate KWTR YTNQJYX GFYMX XNSP 4ndthd se&’XMd\nTrose of wastewater
KIWYNQNXJIW ZXJ +JWYNQNXJIMWDS HFSY MW FWINHTYSOX* AVBI QWW FNSL YMJ UWW'”%W@?WQ@H@@'“dUStW,a”d YWJFYRJSY NX YT WJRT[J TWLFS!
groundwater and can also be washed into state of freshwater bodies across the UK, WENS\FYJW WZS TKK KWTR WTFWXQ%TYTJWJ WMJ JS[NWTSRJISY X
INYHMJX FSI WN[JWX IZWNSL VEBNSRBORY JONMMT REREX I QTFIX FWJ FIPNSYKFHII FWJIFEX *[JW" IF™ N Shefd4iill mtter (primary treatment), using
agricultural areas a legacy source of diffuse additional pressures. PNQTRJIYWIX TK XJ\VIWX HTQQLBFHYJIWNF BMWRQNMELIXYc FSI GW
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organic substances (secondary treatment), &ZYZRS JFHM ~JFW \J MF[J FS NR
FSI WIRT[NSL SNYWFYJX FSI| WNpiegdddnted) pixture of pollution dynamics

(tertiary treatment) through, for example, and water quality across the UK, LN[N S L

XFSI * QYWFYNTS FHYN[FYJlI HAWIGZIGFYQYWXFYMTI SFFBSIYMJIN SJJI
chemical oxidation. \FA YMJ” RFSFLJ YMJ JS[NWTSRJS
Y)ZWNSL MJF[*» WFEFNSKFQQ YMJ wa_f@yﬂfmvwhwoww%wws IS

can be exceeded, which means that sewage partlcu arly "."F’O”a“t as we prepare for the

\TWPX HTZQI GJHTRJ T[JW QT FRacty 4 gingiesgange.

GFHPNSL ZU FSI +TTINSL WTFI)_(T'RUR[S%WFFHYXJW VZFQNY/\

and peoples’ homes. Combined sewer

T[IW+T\X \MNHM GAUFXX YMJ YWKFYIRNF OG@QEAX RTSNYTWJ

and discharge untreated sewage directly into INKKJWJISY LT[JWSRJISY FLISHNJ

YMJ WIHIN[NSL \FYJIJWGTI* \JWdsdohkibfe fobrdnifo nglzwaterquality
bT[IJW+T\ [FQ[JXc YT WJIIZHI YMEWNKP VM X-D\'FLd 3 TRy WAl WS . W
GFHPNSL ZU IZWNSL MJF[" WFﬁbg&%%gponsibilityforwater quality;

in Scotland, the Scottish Environment
How does weather S5WTYJHY NT 8nsuted Shat Avater quality

affect pollution? RJJYX JS[NWTSRJISYFQ XYFSIFW|

<Jc[J RISYNTSJII YMJI \IFYMJIw NEYRLRagyrges Wales manages water
of times: how rain can wash fertilisers resources; and in England, theEnvironment

KWTR KFWRQFSI NSYT INYH MJ&PSIBRERPLIFPIE for the quality of water.

how rainwater can run off dirty roads and O9MJ *SINWTSRJISY &LJSHA™ NS[JXY
UF[JRJSYX FSI MT\ HTRGNSJI RESYWIQJRJISYX TK F \FYJWGTI~"
T[IW+T\X HFS XUNQQ NSYT WNJOWRJIIZ¥YKN XLTW J]JFRUQJ *XM NS
MJIJF[® WENSKFQQ and plants), chemical elements (for example,

MJIJF[» RIYFQX UJXYNHNIJX FSI S
\FYJW +T\X FSI QJ[JQX FX \JQQ
characteristics of the surrounding catchment.

.YCX FHYZFQQ" STY YMFY XNRYQFEYIWRP I MIEFXXNLSII TSI TK
WENS FSI FXXTHNFYJI +TTINS lhigh Flggod\ mdti¥Yald; gobr, or bad. Standards

YMJ T[JWFQQ FRTZSY TK UTQQORWHNGFRIYFWNRLMY XFRUQJIX YF

freshwater bodies, the concentrations of three years.

YMTXJ UTQQZYFSYX HFS [FW" 8TRJ UTOQOZYESY X .
FWJ JSWNHMJI G~ +TTINSL \MLE %a %X%(@B'tz’wecombme
UTQQZYFSYX XZHM FX FHNIX J i { W FYJ 3 F
QNPJ SNYWFYJ FSI UMTXUMFYJ, ﬁij&f i) \& HNJSYNX

JEXY *
GA +TTINSL Q
UJW XZG GFXNS <F ¥ctep@bld NJX \N

September’s WaterBlitz weather was much \FYJW VZFQNY~" ! UUR 3 ES| !
\JYYIJW YMFS /Z2SJcX RJFSNSL gY MKRAT NJWI'TBI‘QN—InhtrTeNt pollution.
comparisons between the two datasets is Waterbodies with unacceptable water quality
HTRUQJ] FSI \NQQ [FW" KWTR WN[IJWURTIWINNIW U iniddBratX M T \

Does this mean that rain always increases
UTQQZYNTS QJ[JQXS$

GJHFZXJ WFNSKFQQ \NQQ MF[J 3 SYMOLIHME X XITREZYWNJISY UTQQZ|

pollutants and diluted others. the same criteria nationally \NYMTZY YFP NS

<MFY NX WJFQQ” NRUTWYFSY inig gocppniihe pggitigngl parameters that
UT\JW TK HNYN_JS XHNJSHJ Y RKNSNSHAISAHYI\F MIW VZFQNY™
concentrations of different chemicals in

our freshwater during different weather

patterns. By testing in both Spring and

08 Earthwatch Europe
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Results
e N N

OMJ UNHYZWJ TK KWJXM\FYJW VZFQNY” FHWTXXKX\YMIX:0FYJW VZFQN

4[IJW F KTZW IFA* UJWNTI H N YaslibcatedXad ddddtigns ¥heke salinity is
ZUQTFIJI IFYFXJYX TK SNQQWE Y MBS
phosphate concentrations as well as WFSLJ GJY\JJS
TGXIJW[FYNTSFQ YMNX WIFXTS

e Bl ivEer ek e s FreshWater Watch kits for tidal rivers

phosphate tests are based on colourimetric TW XFQY\FYJW

U U KForF S| uuy

h ta
HMJRNHFQ WJFHYNTSX YMFY SR8 YOHNEFBYSHUIWI FXPJI YT XJQJIHY ﬁfa\ﬁf oY a2 M G
TK KWIXMVEYJW GTIA YMJIA \JWJI NS[IXYNLEYNsLZF QN YFQu@ M
IJYJWRNSJI QNXY UTS]

by other components in water samples,
particularly by the amount of chloride ions.
The measurement approach has been

KWTR F UWJ

QFPJ WN[IJW \JYQFSI HFSFQ

% # 1TL
100 10000

XHFQJ

[EnN
o
o
o

al
o

100

-
o

o

< <
@ © o

1

Q> NS > <

+NLZWJ <FYJW VZFONY~ FHWTxx Y Aceeptable [ Unacceptable  # Datapoints

freshwater bodies

Our data show that across the UK, most ecological importance. Our data also suggest
UFWYNHNUFSYX YJXYJI WN[JWXMFM WYX\WIMRXWJ RTWI UTQQZYJI
with wetlands and other still waters being freshwater bodies, with the exception of
XYFYNXYNHFQQ” ZSI1JW WJUW dixche&YRduiead2l,UNYJ YMJINW

UuyY GZY YNIFQ WN[JWX Y AUNHGF Q"

\J FIINXJ FLENSXY ZXNSlp jEx7WJIRISYX \JWJ YFPJS NS <F

JJIX

differ across countries?

XZWI[I X \JWJ HT

*SLQFSI \JWJ HTQQJHYJI NS 8

IFYFUTNSYX \UJWJ LFYMJIWJI
icatethat *SLQF S|

NS 3
MEFX YMJ \

XYWIEFR

INYHM TW TYMJW

% H# 1TL
100 10000

XHFQJ

1000

100

50--

-
o

[EEY

o

L
)
2%

4.

+NLZWJ BFYNTSFQ T[IJW[NJ\ Tk IlF Xcosptale QMlyUnacceptable
YMFS RTXY TYMJW

# Datapoints
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'ZYYIJWRIWJ (FTHPIWRTZYM
H /TMSS2 ,NTX

_ N In September, a general reduction in nutrient +ZWYMIWRTWI YMJ FSFQAXNX H-
TVITIXARYJW VZFQNY FHWTXX HTZSYWNJX HTSHISYWFYNTSX \FX TGXIJW[FSHIRWKFWMRXY¥BLQNXM \FYJWGT

differ between June and September? /ZSJIcX WIXZQYX YMWTZLMT Z Y higBdr QUEiSHit c@nidehiyaQoRsSthan those

and Wales (Figure 4), which can be attributed  in Scotland or Wales, regardless of low or
9MJ HTRUFWNXTS GJY\JJS YMIU[REUSHBYDHVYQNYWTQJ TK HQNRFYJ HTSINYNGSRK QZYNTS JKKIHY TK Yhidi raintal [PhisFglests B Gational

FSI'YMJ 8JUYJRGJIW <FYJW'Q Noh watenualityldcxoss! el BV \MNHM NSHWJFXJI WN[JW [T Q Zdtférnéncesfid lantluBe] Sgricultural practices,
% of the WaterBlitz. TW JS[NWTSRJIJSYFQ UTQNHNJX RI
100 _T\J[JW F WJIZHYNTS NS szYWNKEL&WNSL SZYWNJISY QJI[JQX
B June concentrations does not necessarily mean A more complete understanding of these
that the amount of nutrients went down. The UFYYJWSX \NQQ JRIJWLJ FKYJW Y
I September measured concentration of nutrients depends  Blitz, which will allow us to compare season

on both the amount of nutrients present, and TS XJEXTS FSI UWT[NIJ HQJFWJW
YMJ [TQZRJ TK \FYJW +T\NSL NYSVMB @N$SIWIMWRVNRUFHYX TK HQN
example, if nutrient concentrations dropped on nutrient pollution in waterbodies across

G~" NS 8JUYJRGJIJW HTRUFW JheWK./ZSJ

GZY YMJ [TQZRJ TK \FYJW NS Y

YMJ FRTZSY TK SZYWNJSYX \TZ *ZHMEW
ZU G~
Concentration explained

+NLZWJ If you put an amount of 20 ml of orange

%ofacceptab|e XVZFXM NS F [TQZRJ TK

\FYJW VZFQNY" RQ TK XVZFXM NS RQ

samples in June and XJHTSI IWNSP YFXYJX \JFP

8JUYJRGJIJW 3 YMJIWJ NX RTWJ XVZFXM

June there was \TWIX YMJ HTSHIJSYWFYNT

STY JSTZLM IFYF though the amount of squash went up!

to analyse from

STWYMJIWS .WJQ!

\QJ(O Qb Qé
12 Earthwatch Europe $® 6@ P Great UK WaterBlitz Report Sept 24 13



W h I C h rlve r W River Basin District

Estuarine and coastal

basin districts

Country Border
Scotland

are worst-hit?
——— Northern Ireland

plan that outlines the objectives, standards,
FSI RIFXZWJX KTW RFSFLNSL \FYJW

% #
100 500
®
400
®
300
50 [ ] o
®
+NLZWJ
200 . .
River Basin
Districts in the UK
° ° ®

100

: : - - - -

5 X
& & o O G e &5 5 & & IMJI WIXZQYX XMT\S NS +NLZVOMJI OMARXY FMF&SLQNFS WN[IJW ¢
Q@@@ & A &'Zf* o (\@\ & Qé\@ 065" the Western Wales river basin district has MF[J YMJ \TWXY \FYJW WARQNY " N
N & ¢ &£ P & YMJ GIXY \FYJW VZFQOMWWM NS Tédd thar020% of measurements showing
S < (@ & ch 3 measurements indicating low concentrations LTTI \FYJW VZFQNY~ GFXJI TS
N <° of nutrient pollution, and good water quality IFYFUTNSYX WJIJXUJHYN[JQA?
+NLZWJ  <FYJW VZFQNY” G~ WN[JW GFXNS INXYWRIFXJI TS IFYFUTNSYX
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River Great Ouse

Which river basins

=
< Z
=
e X

are most polluted?

N[JW

>TW

NI
WNH

JI

=

LTFSIN\&ESUYNFBEFQYNYIW GFXNS INXYWNHY

\J HFS XJJ FMFNYYNXSY WNKEZWBSWNJIX TK YMJ WN[IW

<FQJX JNLMY WN[IJW GFXNSX gampled by Nitizdh ddreyitists ih\Wd Thames

FIFNQFGQJ MFI FY QJFXY
measurements recorded; with four of these

JJQINSL 1JJUIW YT QTTP FY XUFBSHNYRAWPNHIVEYWEFXY TSQ”A TSJ YMJ 7
+NLZWJ

GFXNSX

Wi

TK RIFXZWJIRJSYX NSINHFYNZS

LOTTA\\FWIW VZFQNY”?

YMFSa

GFXNSX MF[NSL RTWJ YMFS

guality measurements.

PJX 7
RJF

Unacceptable @ # Datapoints

<FYJW VZFQNY” TK WN| WAcceptable

basins in river basin districts

+NLZWJ

100

90
80
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<J MF[J WFSPJI HTZSYNJX G HFYBYWNSHXI HTQQJHYJI MF[J QT\
OW e a t by water quality so that you can see the concentrations); whereas the county of

percentage of unacceptable water quality Rutland has the worst water quality in

RIFXZWJRJSYX YFPJS NS AT ZWhaHJK2V@th 20696 of dafpoints showing

are the rlverS In NY HTRUFWJX YT TYMIJWX +NLZSWHHJUYFGQJ QJ[JQX TK SZYWN
(based on 13 datapoints).

Our data show that West Glamorgan in

’) <FQJX FSI ONWPHZIGWNLMY X
Our COunt MF[J YMJ GIXY \FYJW VZFONY SAGASIEAMM AR S DR
- of datapoints collected in these counties YT1iP YyMJ LWJFYJ)/EY SZRGJ
show low concentrations of nutrient pollution, T[JW YMJ \JJPJSI HQ

W o W o W o U NSINHFYN[J TK LTTI\FYJw vz SRR SR S R
FSI IFYFUTNSYX WJIXUJHY N [J G
_ _ _ .S *SLQFSI YMJ HTZSYA TK 3STWYMZRGJWQFSI
In this report we have used ceremonial counties because MFX YMJ GJXY \FYJW VZFQNY~" TK YMJ
QTHFQ LT[JWSRJSYFQ QJLNXQFYNTS HTZSYNJX FWJ HTSYNSZFQQ~*

ZUIFYJl \NYM GTZSIFWNJX YMFY HMFSLJ T[JW YNRJ
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YM H /TSS” ,NTX ' )W 1JTS 'FWWTS FSI YJFR /ZINYMF ,

What else Is

IN our rivers?
o W o W o S o

For September’s WaterBlitz, Earthwatch partnered with
.RUIJWNFQ (TQQJLJ 1TSITS YT ZSIJWYFPJ F
FSFQAXNX TK F XJQJHYNTS TK \FYJW XFR
SZYWNJSY YIJXYNSL HTRRZSNY”N LWTZUX
which were analysed by Dr Leon Barron and his team in the
QFGX FY .RUJWNFQ

While the full analysis of around 300 FSYN NS +F RifRd; Wasvibind in 11%
INKKIJWJSY HMJRNHFQX NX XYNRXEZBUINY"FQRSTK \MNHM XMT\
\NQQ GJ UZGQNXMJI NS F UJIJW RVW NI PII .CY 2 \NaBKeNBnaol , Y M J
NS ANN\NJ FWJ FQWIFIN GZNQMWNQB @TWIL UWIXISY NS TK
complete picture of chemical pollution in our was not found to be at concentrations high
freshwater bodies. JSTZLM YT UTXJ FS» XNLSN*HFSY

Of the 91 samples already analysed, 100% CONEUBLIE:
contained caffeine \NYM QJ[JQX NS &QrikSL \ANYM YMJ HMIJRNHFQX FGT
YMIXJ XFRUQJIX UWIXJISYNSL XMRNHMNSKNBIMWTRW WNKIWX FSI K
compound to aquatic life. Further research bodies through the wastewater system,
would be required to determine exactly what TK XFRUQJX HT SKYZS\L3H NINI J
YMNX WN X RNieotine Ms f6uhd in tebuconazole NSINHFYN[J TK FLWNHZ

TK XFRUQJX \NYM HTSHJISYWEYNKEX YMEYXFRUQJIX HTSYFENS
UWJIXJSY XTRJ WNXP YT FVZFYNH BAKIWT AT S¢S TK YIGZHTSF _
of samples. The antidepressant venlafaxine to aqua_tlc_llfe. The neonicotinoid pesticide
was found in 30% of samples analysed. 13%  acetamiprid \FX UWJXJSY NS TK XF
TK XFRUQJX HTSYFNSJI QJ[JQX IR {MdDpiet g RI QJI[JQ TK WNX
YMFY UTXJI XTRJ QJ[JQ TK WNXR[Y T K WAMIVNHH TeRlafaxms,| X
life. The antibiotic trimethoprim was found trimethoprim, diclofenac, tebuconazole and
in 9% of samples, all of which were at acetamiprid MF[J FUUJFWJI TS *: <F
HTSHIJSYWFYNTSX YMFY UTXJI+NWRRJIQUWIRQ ) NV IWHNYNIJ \FYHM QN
to aquatic life. Diclofenac F STS XY JW T bekR Qrioritised for further research.
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Brown Trout (¢) Gefiydmages Chemicals in our freshwater bodies

Caffeine 8IJ[IJWFQ JKKJHYX TSr&NaddFY NH

Caffeine is a natural species exposed to OWFRFITQ NX F 837. YM
stimulant most commonly FSYNIJUWJIXXFSYX Mskstrdcturally related to

found in tea, coffee, and been reported, including codeine and morphine.

cacao plants. WIUWTIZHYN[J H"HQdiXwiély used to treat

L motility . RTIJWEYJ YT XJ[IJWJ UF
widely consumed and Diclofenac frequently prescribed due to

JIHWJIYJI UX*HMTFHOMNXVEZE XYIJWTNIFRYPSMNLM JK*HNJSH” F
in the world, and a ubiquitous NS+FRRFYTWA" W ZL agcictior prpperties.

tracer of urban wastewater, both as a human and In studies, tramadol has been
caffeine’s ecological effects [JYIWNSFW”A RIINHNBUYYHYJI NS [FWNTZX \F
are not well understood. reduce swelling and treat resources with the highest

Research suggests caffeine OTNSY RZXHQJ YTTFRZFSINS XZWKFHJ \F)Y
exposure associated with bone pain . wastewater treatment plant

sewage discharge into It is a stable and NS+ZJSY FSI \FXYJ\FY.
natural waters may add to persistent substance that YWIJFYRJSY UQFSY JK+.
YMJ SIJLFYN][J NRUFHJ‘{j(STpKyTQ’-MJ@/J[JQX FFHFZXJ TK NSJK*HNJS
JS[NWTSRJISYFQ KFHJIIWXNKKEIMMFEK K JIH Y rastevyatentigatment and/or

as temperature Change. Organisms_ Add|t|0na"y’ RNXZXJ OWFRFIT Q NX |
Nicotine it has the potential to to be toxic to aquatic plants
3ANHTYNSJ NX F XZ G Sompigg-pnd interact e

found in all tobacco products with other substances Tebuconazole

FSI XTRJ J HNLFWJYSHgh asnetalsy psganic 9JGZHTSF_TQJ NX F GW
3ANHTYNSJ X UWTIZHYN TSN SFSY X FSI ddebbum fungicide, used

use as a pharmaceutical, and  With diclofenac metabolites, agriculturally to treat plant

the disposal of cigarettes potentially cre;';ltlng other pathogenic fungi; used as a
containing nicotine, may SO seed dressing and spray.

result in its release to the Trimethoprim The presence of
JSINWTSRJSY Y MW T ZrimMthiopMihNsTad Zntibiotic tebuconazole in freshwater

waste streams, including ZXJI YT YWJFY FSI Wwadiegd8erto agricultural

runoff from streets to drains. urinary tract infections WZS TKK RFA» FKKJHY F'
(NLFWJYYJ *QYJWX (GTZsY, ¥uxh ds \ystitis. KZSLN FSI KZSLFQQ”™ R.
the single most collected INPJ TYMJW FSYNGNPERSEX: YMJ

item in international beach concern with trimethoprim Acetamiprid

HQJFSZUX JFHM " JF Wthat bhdeltfeNifid has &QXT PST\S FX

NX PSTAS YT GJ RTWhberhetaBolisé® part of JYMFSNRNIFRNIJ FSI 3.
YT *XM YMFES YT FVZffeidiitl dose is excreted this neonicotinoid pesticide is

IS, in faeces and urine, where used to control insect pests.
Venlafaxine it enters the wastewater Ulncler ae 7 ain camsiins

Venlafaxine is an system. The presence of NY RFA GJ [JWA UJWXN)>
antidepressant and a antibiotics in freshwater

i i t d
serotonin and norepinephrine  GTINJX NX PST\S Y Tmﬁ.@ﬁg&%‘?g

WJZUYFPJ NSMN G N Ytq fptimgcsopial Resistance for bioaccumulation.
NX TK*HNFQQ” FUUWAMB) aphenomenpry A recognised irritant,

RFOTW IJUWJIXXNI[J Wosdermcrgaiganisms no a iprid.is_highly toxic to
(MDD), generalized anxiety QTSLIW WJIXUTSI'Y Tb%ﬁ!&ﬁ)@?ﬁ&e&%

_ ; _ S : ely toxic to
dISOI’del’ (GAD), SOC|a| anX|ety antimicrobial drugs' most aquatic organisms 12,
disorder, and panic disorder
in adults.
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What do we know about our
participants’ experience?
N N N N N N

&XNIJ KWTR YMJ KFHY YMFY Rforthée entrovirkbdhiR78%7%)Yr because of
very wet? personal interest in a local waterbody (50%).
The majority of participants agreed that their
understanding of water quality issues and
river health was improved through taking part
in the WaterBlitz (57%); and 18% reported a
positive shift in their relationship with nature,
even despite the rain!

4,531 participants took part in the WaterBlitz
and 617 responded to our questionnaire
about their experience. 39% of participants
had not been involved in the environmental
sector before the WaterBlitz and most took
part because they wanted to do something

Citizen scientists In action

.CR *QQ" 5QFYY .cR F HTXYZ
FSI YIQJ[NXNTS FSI F YJ]YNQ
NS -FHPGWNILJ 8TZYM 1TSIT

I’m spending a lot of time indoors. In my free A ae/ o
YNRJ . JSOTA LTNSL KTW QTS %z 7
QTHFQ WN[JIJW

.c[J QN[JI FQTSL YMJ 7N[JW <F]
years. It's got a really interesting history! From  ©
YMJ YM HISYZWA™ TS\FWIX N
KTW [FWNTZX NSIZXYWNJX A~ F.
textile industry. By the second half of the 20th
century, other types of urban industry had

YFPJS T[JW & QTY TK YMJ GZ,.-. :
WN[JIJW YT IZRU YMJINW NSIZXY,
\FX IJHQFWIJI IJFI FY TSJ UTNZE.
some of the residents came up with a plan
YT WIXYTWJ YMJ <FSIQJ FSI 75
QTHFQ FZYMTWNYNJX ~ RFSFL
around again. '

ST\FIFAX "TZ \TZQIl YMNSP YMFY Y

QTTPX WJFQQ” HQJFS GJFZYNKZQ FSI NI"QQNH

tarted emb |der| some of my
-T\J[JW YMNX XZRRJW YMJWJ d&‘a dle. Using the colour

HEFRUFENLSX YMFY MF[J TUJSJ'C Aaléar\{hwatchsentmeaspartof

what's really happening beneath the surface. YMJ <FYJW'QNY c[J YWNJI YT R
One of them was Earthwatch Europe’s Great TZWX TK RA JRGWTNIJIJWA YMMW

HT
10 <FYJW'QNY_ \_M_N HM . *WXY s@aﬁgﬁeﬂe%ﬁir{gztﬁe‘]different nutrient

and a few months later again in September. QJ[JQOX NS YMJ \FYJW . JRGWTNI.
| remember the moment the test results FSI YMJ YWJIX YT HWIEYJ YMNX
were ready, and | started comparing the two TK E OESIXHEUJ 'ZY YMJS Y
Vel V2@ VT Y QT2 HB"FR%\(«Q/VTl\Tl'\ﬁ\}\%Jr R4 FPélwNLMY UNsP

up what'’s the ideal amount of nitrate and that somethln st quite nght
UMTXUMFYJ KTW F WN[JW . \FX XM Pg Ck( X QJIXX

than half of what my tests were showing. MTUJ YMFY RY FWY\TWP \NQQ R
, _ YMNSP FGTZY YMJNW T\S QTHFQ
10 zallly [ poriE it fo ey elesill Erie and that it will help bring the data tg life. If

NS[NXNGQJ UTQQZYFSYX YMFY B||[!5M\]§|Q ZF JJHﬁ/g‘I’STLSJ YT XUJF

TZW WN[IJWX J[JS \MJIS YMJI" QLER MIRRY MIEYI[IW \EA YMJIA HM
Inspired by my WaterBlitz experience, it's succeeding!
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For our second Great UK WaterBlitz, wewere YMJ 1ZLL GZY FQXT YT LJY YT PS

thrilled to partner with the Women'’s Institute spending time exploring and being close to it.
(W1), who encouraged their local groups to As we planned a relay from the source to the
participate in the WaterBlitz as part of their HTS+ZJSHJ \NYM YMJ <] UFXXN:¢
<JJP TK 7N[JW &HYNTS QNPJ F GFYTS KWTR <. YT <. YM.

9MJ <.cX (MNJIK *]JHZYNI[J 2JW}WF’PW%WOge“og”ps""'th""ater
said: “We were delighted to support the ] <J \JW)SJ)}E;ATHYPTJIG?AGXL\(A‘
JWJIFY :0 <FYJW 'QNY_ IZWNSL f(zkhr] 1QX JJMV 5 & Qd ¥
7N[JW &HYNTS YMNX 8JUYJRG angl ‘f}’?z%eti%(‘”'”gto“” el

t lys f itrates and phosphates
HFWJ LWJFYQ” FGTZY TZW JS] erJB ys pf i
are passionate about putting an end to the qﬁ'\ﬂ;ﬁ <‘] FW‘] UWTZI YT MF]

INXEXYWTZX UTQQZYNTS TK T.%’ &P)L >%‘“e ”eedfor
TQZYNTSX 9M
YMEFY STY JSTZLM NX MFUUJSN BARPSE. HY N FHYNTS
pollution, and that we need better data, so WI FSUI 8|gSIWF <F P?dv [J

members were eager to get out to their local Q

WN[IJWX FSI LJY XYZHP NS YT H(VBW MXNYGTA Y<J. RORFEGXTWOXNQN[J SJIFV
ZU YT IFYJ UNHYZWJ TK YMNX SM]'I\I\MWIFFGQNV()NYZ\H\YCNZI’\SFQ’VNJX <J

& MZLJ YMFSP ~TZ YT YMJ uFAY Y NB NUE >€V\>'\ﬂ/f1ﬁQYM TK TZW Q

- - tral to our |dent|t proud and
went out with their local WI groups across the 'S cen
‘0 YT HTRUQJYJ YMJINW <FYJW N([NQQW[am |t|na]lln\|(\e}gJJhNS XZHM F G

FWJ OZXY F KJ\ TK YMJNW XY ﬁ yelp main thy state for
wildlite and future generations. We had great

“Herefordshire WI were the founders of the fun tesnng the water and felt encouraged by
<.cX T\S b(QJFS 7N[JWXc HFRU¥Mb Sy PHMNOY KIFAEHI \J MFI *SNXM
we teamed up with our Powys neighbours TZW RIJRGJIW 1JXQJA \MT MTXYJI

YT \FQP YMJ 7N[JW 1ZLL XFRWRMNSInD r&adddy udlts a delicious cream

different locations along the way. We wanted YJF <J\TZQI QNPJ YT WJUJFY YN
to raise awareness of the problems facing 5MNQNUUF (TTP

“We feel proud and privileged
INn such a beautiful area and r
to maintain it in a healthy state
wildlife and future generation

Great UK WaterBlitz Report Sept 24 27



Loch Lomond (c) Gary Ellis

Where do we
go from here?

JW TK IFYF KTW HMFSLJ

Q QJ[JQ <Jc[J
JEYMIJW TZW

HY UTQQZYNTS

X FSFQAXJI NX

NKJ HTRUFWJI YT F

FYNSL KTW YMJNW
FSI UTSIX

Be part of the next Great UK WaterBlitz!

4
5SQJFXJ OTNS ZX NS &UWNAQ KTW TZW SUNJW'

FSI HTSYNSZJ YMJ *LMY KTW MJFQY M" PreshWaterWatch
JEFWYM\FYHM TWL ZP LWJFYZP\FYJWGQNY _
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Methods

M

participant recruitment enzyme to produce hydrpgen_peroxio!e, which
and feedback then undergoes a colourimetric reaction.

Both colours are compared to standard
Citizen scientists were recruited through WIKIJWJISHJ HTQTZW HMFWYX UW
promotional campaigns on social media. citizen scientists, assigning colour brightness
Following the WaterBlitz, participants were YT TSJ TK XJ[JS HTSHISYWFYNTS
XJSY F KTQQT\ ZU VZIXYNTSSBNWIGT XN RIFXEWNWIRISY X MF[J
their experience of the WaterBlitz and their T[IWFQQ FHHZWFH” TK YT T
PST\QJILJ FYYNYZIJX FSI GJMFigNistzginatedrR@4qancentrations
nature. compared to concentrations measured at the

same site and day by professional scientists

3ZYWNJSY YIJXYNSL using standard laboratory analysis 34,

The FreshWater Watch (FWW) measurements °2FWYNHNUFSYX XZGRNYYJI IFYF
of nitrate and phosphate are made 8ZWI[JI" FUU YMJ +<< UQFYKTW
colourimetrically in closed tubes using a paper copy. All data uploaded from the 20
XYFSIFWI UQFXYNH HZ[JYYJ K Pertembey gntil -3Pprron thg 24 September

R1 3NYWFYJ RJFXZWJIRJS Y Waeynelugedingtheagalysis. Additional
the Griess reaction, with a reduction reaction ~ data uploaded outside of this period were
ZXNSL NSH \MNHM WJIZHJX TVe)inckdes iptheyanalysis but could still be
SNYWNYJFSI4F HTQTZWNRJIYW NN XN STR TAMI UZGQNH RFU FSI ANQQ KTWR
the determination of nitrite. PO“ is detected UFWY TK YMJ T[JWFQQ +<< IFYFGFXJ Nutrient data analysis
ZXNSL FRNST FSYNUWNSJ \NYM UMTXUMFYFXJ

4S HQTXNSL YMJ XZW[J"» YMJI NNY K MIWWIUTWY 1FXYQM TZW +-«
JJUTWYJI FSI VZFQNY”™ HTSYWRJIYJ I GNSFHHPOFNEOISIWFYJI KTW JFH
QTHFYNTSFQ FHHZWFH” FSI VaadRtif baled ¢h the nitrate and phosphate

NSHTRUQJYJ FSI IZUQNHFYJ WRHAXZIWIRWFXY X FSI YMJ TGXJIW][JI

ZSIJWYFPJS *FHM WJHTWI XZW] %s\e{a{iéﬁér%ysié%%hedatapoints,we

the:[r! er][rlch”ec:.wnh ?ltrateband dphosiﬁhate enriched our data set using geospatial layers
nutrien pdo ution ratings a:cse onh_ E . including Open OS Boundaries, WFD (Water
measured concentrations, from which, in FWERJ\TWP JNWJIHYN[J KTW *SLOQ

turn, the acceptable/unacceptable water = * H YNXM *SINWTSRJS

VZFQNYN HQFXXN*HFYNTS \Fxsgégw%%éic [>§NJI [
TS YMJ 3 FSI 5 YMWJIJXMTQIX R P ?Q'JW
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& XFRUQJ KWTR YMJ <FYJW'QNY_ FSFQAXNX 8FRUQJX FWJ FSFQAXJI G~ F YJ
HMWTRFYTLWFUMA REXX XUJHYWTRJYW” \MJWJ FQQ YMJ HMJRNHFQX NS YM.
TZY 1JYJHYJI FSI VZFSYNROUWNPQ.9TQQJLJI 1TSITS) /T 2NJIX_PTIXPN

STOQMNLTSX KTW XUF

The following polygons were used for spatial

analysis: IFYF UTNSYX 9MJXJ HTZSY N th¥ lahar&ofyrtdehdure chemicals did not

® (TZSYW”A KWTR 4WISFSHJ 8 TK YMJ IFYFUTNSYX YMFY NOUMWFHTQQIBYRIWWN[FQ GFLX HT
Line™ consisting of the ‘Country citizen scientists during the WaterBlitz. XFRUQJ \JWJ HMJHPJI KTW IFRFL.
7IJLNTSc XMFUJ*QJ FSI HFS sample was selected for analysis whilst the
FY MYYUX FUN TX ZP IT\S Data sources TYMJW PJUY FX F XUFWJ 9MJ HTI
[ UWTIZHYX 'TZSIFWA1NSJ ® *FWYM\FYHM ,WJFY :0 <FYJWTYN®JI \FX STYJI YT JSFGQJ NY
IT\SQTFIX$FWJIF"," KTWRFY" September 2024 YT YMJ ,58 HTTWINSFYJX UWT[NIJ
*87.p 8MFUJ*QJ WIJINWJIHY ® 48 4UJS 'TZSIEWNJX MYYUXparlgtiUJﬁnt.lwﬁoE%gicoIIectedthesampIe.
@ County, from IT\SQTFIX [ UWTIZHYX 'TZSIFhw samplegwere then analysed using a
O 4WISFSHJ 8ZW[J~ 'TZSIFWA 1MSP&3(&9 MYYUX \\\ IFJWF SN LT[ © 8*5& 7N[JW 'FXNS )NXYWNHYY‘;H< v Vlf‘] H)F(SJQH]:(V?/'II\'II;/JZ\I(\I\;VEMl\Q/T
consisting of the ‘Boundaryline ZP XNYJX IJKFZQY *QJX UZGQNHFYNTSIXFRID\TWP )NWJIHYN[J <+) ‘

\ \ ) A
HIWJRTSNFQ HTZSYNJX WJL N Tiscainaidgshden@ibashp.zip Districts Cycle 2 and WFD Surface Water ~ 2¢“'010 FONY ez NI 5 I r
for England, Scotland and Wales, which Management Catchments Cycle 2:

lgnd, https:/data. F XJHTSI YZGJ FSI XUNPJI \NYM F
PT':\EQGTJFFQZ[SL\'/:V\;-lgﬁingstl?%nﬁg?\%rgb sedapproach.org/datasets/ O Wales WFD Cycle 2 Management NSYJWSFQ XYFSIFWIX YT MJQU \N
M

JWXYWZXY \KI XZWKFHJ \FYJW (FYHMRJSYX MYYUX IFYF RHeWatdlé¢sWietednen passed through a 0.2

IT\SQTFIX$FWJIF"," KTWRFY" N FAJWX NSXUNWJ SW\ 37<D B
c87.p BMFUJI*0J WIINWIHY RFSFLJRJSY HFYHMRJSYX HAHQJ FGTZ®@ wWR)P@YIW GIKTWJI  wl \FX NSOJ

(&9(-2*398D( YT YMJ 1( 28 28 NS YWNUQNHFYJ
XMFUJ*QJ 9MNX IFYF \FX +hE QumBét ¥rdhtapoints per polygon was MYYUX RFU XJUE TWL ZP RFg%3¥pl K XUJHN*H NTS KWFLR
G" A4WISFSHJ 8ZW[J" 3TW Y yIY¥ YWpR-NMEIQ RS FXXIXX YMJI WIUWIXISYFYNINNWD'FXNSD)NXYWNHY X H§HiHONS foral thescpemjcals we targeted
and can be found at httpS//admln of the data. All datapointswere included MYYU RFU XJUF TWL ZP FYFTﬁj\J }#W [N'J' RZQYNUQJ WIFHYNT
TUJSIFYFSN LT[ ZP IFYFEXJIX T XY TUVIWFQQ FSI SFYNTSFQ FSFQAXJIX EY*NSL?JNV?N[JWD'FXNSD)NXYWI\(MIWW“@"{‘B‘WWU“OftWOtra”SitiO”S
t;FYdF .QFWLJXHFQJ G TZSIFWNid istrlctsanitlY fewer than 10 points Zip per compound. The detection limit for all
oundaries. \JWJ JJHQZIJI KWTR YMFY QJ[JQ TK FSFQ~X HTRUTZSIX \FX s SL 1 SFSTLWHF
® 7N[JW GFXNS INXYWNHYX RENEIWRIBYNSWJES!I HTZSYNJIX \NYM KJ\JWq”‘%:ﬁé/YMJS WJIQFSI (FYHMR Jygriitfe). Comparing the retention time
ZXNSL 7'.)D3&2* FSI WN[Jwa@noktywere excluded from analysis at ®@ 7') MYYUX FIRNS TUJS I RYFMRW with[those recorded for the

ZXNSL 23(&9D3&2* *JQI FX YMBYJ QJI[JQX +TW JJFRUQJ YMJ UTQA LTS KIPW IFMEFXJY WN[IJW GF XN Ssamexubgancesixa library allowed us to

by the WFD Surface water management ~ )JJ FX F 7N[JW GFXNS INXYWNHY HTSYFNSJI IS0Q%9 Mmyyux \\\ | FJwF QM the substance. The intensity of the
catchments (Cycle 2) database: datapoints (<10) and was excluded from the ZP XNYJX I1JKEZQY *QJX U (%Idy% §|\gﬁ FNSJI \FX YMJS ZXJ
WN[JW GFXNS INXYWNHY FSFQA"XNX 9MJ UTQk EamKb Wt Teashp zi JFX JS[NWTSRJSYFQ H
O Wales WFD Cycle 2 Management ) X F WN[JW GEXNS \FX NSHQZIJI FY YMFY QJ Jé P-ZIp (MEC) of the substance, by comparison
(FYHMRISYX MYYUX IFYFﬁ%ﬁ g& AN PN O England: hitps:/data. with a calibration series of the compounds
\FQJIJX QF*IWX NSXUNWJ SW <D<+)D catchmentbasedapproach.org/datasets/ UWJIJUFWJI ZXNSL FWYN*HNFQ KW
2,9D(&9(-2*398D( 4K YMJ WN[JW GFXNSX 1J*SJI G* YMJ <+)YMJWN[JWXYWZXY \K1 XZWK J \é:
: rf ment Catchments Cycle RFSFLJRJSY HFYHMRJSY X H+"i1% [}‘%%{RJSYFQ WNXP FXXJ>
© 8BHTYQFS| 8*5& 7N[JW FX@ 0 gé@@i;% ns for spatial analysis QTIXY UWIINHYJII ST JKKIHY HTS
MYYUX ~REU XJUF TWL 2P 8 &P\?\/ XFRUQJI FSI  MFI Tools used 53*( TK JFHM HTRUTZSI \FX YFP.
IN[JWD'FXNSD)NXYWNHYX & ﬂf Fd \gé%} UTNSYX 9MJIXJ WNI[J EXNSX YMJ 3472&3 *HTYTINHTQTL" IFYFC
MYYU RFUXJUF TWL ZP F NS g TK YMJ IFYFUTNSY X %%@m 'S Online 3472&3 *HTYTINHTQTLA )FYFGFXJ
8*5&D7N[JWD'FXNSD)NXYWNF }ﬁ&{é"@ Ribeh scientists during the *87. &WH,.8 5WT FSI 5A°YMTS 3BYYGCTWPRYTRHFQHZQFYJ F WNXP
zip WaterBlitz. . ;\é*Hﬁl*( 53*( 7NXP VZTYNJSYX TI
O 3TWYMJIS .WJIQFSI (FYHMRJS Yy . R AZNHWTXTKY IHJQ ZNHWTXTKWH%‘ XNIIJWJII TK NSXNLSN*HESY Wi
J  HTZSYNJX 1J*SJI G GTZSIEFW FO YIXYNSL QT\ WNXP LIWJI RIINZR WNX
® 7') MYYUX FIRNS TUJSIEMFBN*RDKX XJJ 5TQALTSX KTW XUFYNFd %‘J—'B"NI!I_L( 5 \IWJI MNLM WNXP
ZP IFYEXJY WN[JW GFXNBGIINAYWNHWI XFRUQJI FSI  MFI RTWJ SempkeS were frozen before shipping to
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