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Background and methods

CCCCC

* National dataset for broad

screening of organics
(2004 — 2012)

* 2650 sites in water quality
network for England and
Wales

* Data cleaning and QA

(over 10 detects to rule out
spurious results)

* Look at relationships
between compounds and
aquifers also land use on
national scale
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Overall National Assessment

Top 30 compounds by concentration

m Chlorinated solvents

W Plasticisers

m Other industrial

m Pesticides

Sterol
® Non-chlorinated solvent
Lifestyle, PCP, household
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Compound

Dominated by chlorinated solvents (11)

Absence of PAHs

© NERC All rights reserved



Overall National Assessment

Top 30 compounds by Frequency of Detection

Lifestyle, PCP, househo
H Chlorinated solvents

M Pesticides
B PAHs

® Non-chlorinated solvent

B Plasticisers
= Other industrial
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Compounds

* Pesticides most frequently detected

A number of PAHS

Caffeine -4t most detected
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Aquifer assessment

Aggregated aquifers into standard

groups. Plotted the 4 major aquifers with

highest number of detects.

Aquifer group Number  of [ Number of
sampled sites | detects
Chalk 647 11546
Permo-Triassic Sandstones 372 2547
Jurassic Limestones 248 2511
Lower Greensand 78 1288

Top 30 maximum concentrations:

* Lower Greensand max values
typically lower than other aquifers

« Highest maxima mainly in Chalk,
possibly as more samples taken

« Highest maxima mainly chlorinated
solvents in Chalk & PT Sandstones

« THMs found in all 4 aquifer groups
with max concentration 155 ug/l

© NERC All rights reserved

1.1,1,2-tetrachloroethane
1,1,1-trichloroethane -
1,1,2,2-tetrachloroethane
1,1,2-trichloroethane -
1,1-dichloroethene

1.2 4-trichlorobenzene -
Bromodichloromethane -
Bromoform
Chlorodibromomethane -
Chloroform
cis-1,2-dichloroethene -
Dichloromethane -

PCE 4

TCE -

>4 @0

Lower Greensand

Jurassic Limestone
Permo-Triassic Sandstones
Chalk

Chlorinated solvents
THMs

A
v A
v

1,4-dioxane -
Ethylbenzene -

Meta and para xylene -
Toluene -

Non-chlorinated
solvents

Anthracene -
Benzolb]fluoranthene -
Fluoranthene
Phenathrene -

Pyrene -

PAHs

Atrazine -

BAM -

Bentazone
Desethyl-atrazine -
Desisopropyl-atrazine -
Diphenylamine -
Methoxychlor -
Oxadixyl
Propyzamide -
Simazine -

Pesticides

1H-benzotriazole -
Benzophenone
BHA -

BHT

Caffeine -
Carbamazepine -
DEET +

Methyl paraben -
Phenol -

Propyl paraben -
Tributyl acetyl citrate
Triclosan -

Lifestyle
Personal care
Household

BBSA
BPA
DEHP A
DEP +
TBODDD +

Plasticisers

1(3H)-isobenzofuranone
1,1-dimethyl-3-chloropropanol -
2(3H)-benzothiazolone -
2-(methyithio)-benzothiazole
2-ethylhexyl diphenyl phosphate -
2-mercaptobenzothiazole -
Benzothiazole -
Bipheny! -
Bis(2-chloroisopropyl) ether -
Caprolactam -
Cyclohexanone -
Dimethyl succinate -
DMT
Paraldehyde -
Tributyl phosphate

TTE

Other industrial

Cholesterol

Sterol

T
10 100

Maximum concentration (pg/l)

1000 10000




Aquifer assessment: detections

Frequency of detection, combined Top

30 list of 51 compounds:

+ Chloroform (THM) most frequently =i s
detected, in about a third of Lower e — I
Greensand samples, and 12-16% of =~ ™=k =
samples from the other 3 aquifer e e
groups e

« PAHs were widely detected in all 4 T re
aquifer groups, with 11 compounds seioprr PAHs
here —

 Pesticides were most frequently T —
detected in the Chalk and Lower soemanes e e
Greensand; atrazine detected in 10% ==
of samples from the Chalk, atrazine i T
desethyl in 6%. - o

« DEET detected in 1-2% of samples S e
from all aquifer groups, caffeine 2- 8,-_

3% and benzophenone 1-3% e Otver st

o
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Number of detections normalised to number of analyses




National Distribution of Caffeine

Chalk
Lower Cretaceous )
Caffeine (ug/l)
Jurassic limestone
e 000-0.14
Upper Lias ® 015-055
Permo-Triassic sandstone @ 056-1.44

Permian limestone

@ 145-4%
@ 50

Carboniferous limestone

+  Monitoring point

240 320
Kilometers
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National distribution of Atrazine and

metabolites

B

Challc Atrazine (pug/l)
Lower Cretaceous e 000-0.10
Jurassic limestone ® 011-030

@ 031-060

Upper Lias
0.61-1.00

O
‘ 1.01-4.13

Desisopropylatrazine (ug/l)

Desethyl atrazine (ug/l)

Permo-Triassic sandstone

Permian limestone

Carboniferous limestone

+  Monitoring point

240 320
Kilometers
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Landuse

Method — CORINE landuse dataset for
Europe (EEA, 2006) with a 60% of
dominant type within 500 m radius

Four Categories:

* Natural Forest (NF)
* Urban and Industrial
» Arable

« Pasture/grazing

Mixed use was not considered due to

multiple sources for the same

compounds, out of 2605 sites 25.11%

classed as mixed.

* NF lower concentrations

* Plasticisers and Chlorinated solvents in

all 4 categories
* Pesticides — A&P

* TCE highest record in Ul followed by

BBSAin A
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1,1.1,2-tetrachloroethane
1,1,1-trichloroethane -
1,1,2-trichloroethane -
Bromodichloromethane -
Bromoform

CFC-11 4

CFC-113 4
Chlorodibromomethane
Chloroform
cis-1,2-dichloroethene -
PCE -

TCE A
trans-1,2-dichloroethene -

>4 @0

Arable

Natural Forest
Pasture
Urban-Industrial

a ow

Chlorinated solvents
THMs

1,4-dioxane
Meta and para xylene -
Toluene

Non-chlorinated
solvents

Acenaphthalene -
Acenaphthene -
Fluoranthene -
Phenanthrene -
Pyrene

PAHs

Atrazine -
Bentazone -
Chilortoluron —
Desethyl-atrazine -
Diphenylamine |
Fenuron

Lenacil

Pesticides

1H-benzotriazole
Benzophenone -

BHT A

Caffeine

DEET -

Methyl paraben -
Nicotine -

Phenol

Propyl paraben -
Tributyl acetyl citrate

Lifestyle
Personal care
Household

BBSA 1

BPA

DEHP o

DEP -

DIBP

DMP

DNBP 4
Drometrizole
TBODDD -

Plasticisers

1(3H)-isobenzofuranone -
1,1-dimethyl-3-chloropropanol -
2(3H)-benzothiazolone
2-chlorophenyl isocyanate
2-ethyl hexanol -
2-mercaptobenzothiazole
Benzothiazole

Caprolactam
Cyclohexanone -

Dimethyl succinate
Tri-(2-chloroethyl) phosphate
Tributyl phosphate

TTT 4

Other industrial

Cholesterol 4

Sterol

0.01

T
0.1

T
10

Maximum concentration (ug/l)

100




% detections

* Chloroform has highest %
detection at 40% in NF

* QOver 10% detection also
Include chloroform in other 3
environments, xylene in Ul, P,
NF; 1,1,1 trichloroethane and
cisl,2dichloro in Ul

* Caffeine and DEET only found
within NF

* CFCsremoved!
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Compounds

Percentage Detection by landuse (normalised)

1,1,1,2-tetrachloroethane
1,1,1-trichloroethane
1,1,2,2-tetrachloroethane
1,1, 2-trichloroethane
1,1-dichloroethene
Bromodichloromethane
Bromoform

Bromeform
Chlorodibromomethane

Chloroform |

cis-1,2-dichloroethene

Dichloromethane

PCE
TCE
trans-1,2-dichloroethene

Chlorinated solvents
THMs

1,4-dioxane
Meta and para xylene
Toluene

Non-chlorinated
solvents

Acenaphthalene
Fluoranthene
Phenathrene
Pyrene

PAHs

Atrazine

Bentazone !
Chlortoluron !

Desethyl-atrazine
Diphenylamine

Fenuron !

Pesticides

m NF %Det

1H-benzotriazole

2, 4-dichloro-benzenemethanol !

BHT
Caffeine
DEET

Methyl paraben !

Nicotine
Phenol

Propyl paraben

Tributyl acetyl citrate

Lifestyle A %Det

Personal care
Household

mP % Det
m Ui % Det

BBSA
BPA
DEHP
DEP
Digp
DMP

Drometrizole |
TBODDD .

Plasticisers

1(3H)-isobenzofuranone
1,1-dimethyl-3-chloropropan

2(3H)-benzothiazolone
2-(methylthio)-benzothiazol
2-chlorophenyl isocyanate |,
2-ethyl hexanol |

Benzothiazole
Caprolactam
Cyclohexanone
Dimethyl succinate

Tri-(2-chloroethyl) phosphate  «

Tributyl phosphate
T

Other Industrial

Cholesterol !

Sterol

o
7]
-
(=]
-
%]

20 25 30 35 40 45
Percentage




National and site specific trends for
selected compounds

DEET Caffeine EA database
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Initial findings

» High concentrations of chlorinated solvents dominate the national picture

» Nationally frequency of detects dominated by pesticides and PAHSs

» Lower Greensand max values typically lower than other aquifers

» Highest maxima mainly chlorinated solvents in Chalk & PT Sandstones

» Chloroform (THM) most frequently detected, in about a third of Lower
Greensand samples, and 12-16% of samples from the other 3 aquifer
groups

* NF lower concentrations with chloroform dominating all of the landuse
types

« DEET & Caffeine —distribution and frequency of detection on national
scale (c 10%)

« Data that is useful to include in national scale long term monitoring
datasets linked to laboratory methods and monitoring network sites
changes

4
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