
NATIONAL RIVERS AUTHORITY THAMES REGION 
BIOLOGY 

THAMES ESTUARY BENTHIC PROGRAMME

T h a m e s  E s tu ary  S e d im e n t  C o n t a m i n a n t  Levels  
1st Q u a r te r  1 9 9 0  ( J a n - M a r )

N R A

THAMES REGION

ENVIRONMENT AGENCY

E n v ir o n m e n t  Ag e n c y

NATIONAL LIBRARY & 
INFORMATION SERVICE

HEAD OFFICE

Rio House. Waterside Drive, 
Aztec West. Almondsbury. 

Bristol BS32 4UD

III II II
118468



THAMES ESTUARY SEDIMENT CONTAMINANT ANALYSIS. JAN-MAR 1990

Introduction.

This document presents the results from the first full set of sediment 

samples taken from the Thames estuary during the first quarter of 1990 

(January-March). These samples were analysed for a full suite of metal and 

organic contaminants by the NAMAS tested laboratories at NRA Severn-Trent 

region.

Site positions.

A total of 28 samples were taken for analysis from 22 sites along the 

length of the Thames estuary from Teddington to Sea Reach No.2 Buoy 

(Fig.l). Table 1 presents full site details.

Suite of contaminants.

The sediment samples were analysed for the following contaminants.

Metals: Cd, Cr, Cu, Pb, Ni, Zn, Ag, Sn, V, Al, Fe, Mnf Hg, As.

Organics: Alpha HCH, Hexachlorobenzene, Gamma HCH, Delta HCH, Aldrin, p'p 

DDE, Dieldrin, Endrin, o ’p DDT, p'p DDT, PCB Nos. 28, 52. 101, 118, 1 3 8 , 

153. 180.

Results.

The levels recorded for metals are reported in Section 1, w i t h  

corresponding organic levels in Section 2. Many organic results could not 

be determined (ND) due to interference from similar species preventing 

clear definition of the chemical in question. As a result of the 

discontinuous data set, organic results are plotted as histograms. Values
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Table 1
Thames Estuary Benthic Programme Sediment Sample Sites

Site Abbrv. Site Name

1. T Teddington TQ
2. K Kew TQ
3. HB Hammersmith Bridge TQ
4. CP Cadogan Pier TQ
5. SBC South Bank Centre TQ
6. LB London Bridge TQ
7. GW Greenwich TQ
8i. WWi Woolwich TQ
8s. WWs Woolwich TQ
9. BK Beckton TQ
lOi. XNi Crossness TQ
10s. XNs Crossness TQ
Hi. Pi Purfleet TQ
11s. Ps Purfleet TQ
12i. WTi West Thurrock TQ
12s. WTs West Thurrock TQ
13i. GVi Gravesend TQ
13s. GVs Gravesend TQ
14. MK Mucking TQ
15. BS Blythe Sands TQ
16. CB Canvey Beach TQ
17. AH Allhallows TQ
18. CHB Chapman Buoy TQ
19i. SEi Southend TQ
19s. SEs Southend TQ
20. GF Grain Flats TQ
21. SNE Shoeburyness East TQ
22. SR2 Sea Reach No.2 Buoy TQ

Type Km from LB

715 Subtidal Kick -30.5
779 Subtidal Kick -23.6
780 Intertidal -14.8
776 Subtidal Kick - 7-4
803 Intertidal - 2 .3
805 Subtidal Kick - 0.2
780 Intertidal 7.7
793 Intertidal 14.5
794 Subtidal Grab 15 .0
815 Subtidal Grab 18.3
809 Intertidal 22.5
809 Subtidal Grab 22.7
786 Intertidal 30.8
761 Subtidal Grab 34.7
770 Intertidal 36.0
770 Subtidal Grab 36.1
745 Intertidal 42.5
746 Subtidal Grab 42.6
808 Subtidal Grab 52.4
805 Subtidal Grab 56.3
824 Intertidal 6 1 . 1
792 Intertidal 64.5
813 Subtidal Grab 62.5
844 Intertidal 69.5
828 Subtidal Grab 71.8
795 Subtidal Grab 69.O
850 Intertidal 75-2
810 Subtidal Grab 77.6

NGR

168
191
230
274
308
327
383
427.
429
456
492
494
548
580
592
593
648
649
707
757
800
838
809
888
901
877
949
955



below the limit of detection are plotted at this limit, whereas non

determined values are left blank. Values for the <90 ym were plotted.

The peak values for each contaminant were as follows:

Metals

Cadmium - Hammersmith Bridge, 3*6 mg/kg.

Chromium - Hammersmith Bridge, 126 mg/kg.

Copper - South Bank Centre, 176 mg/kg. '

Lead - South Bank Centre, 1634 mg/kg.

Nickel - Hammersmith Bridge, 83 mg/kg.

Zinc - Hammersmith Bridge, 538 mg/kg.

Silver - Hammersmith Bridge, 8.6 mg/kg (also note 2nd peak at Allhallows, 

5.1 mg/kg).

Tin - South Bank Centre, 69 mg/kg.

Vanadium - Cadogan Pier, 94 mg/kg.

Aluminium - Cadogan Pier, 35470 mg/kg.

Iron - Hammersmith Bridge, 47800 mg/kg.

Manganese - Hammersmith Bridge, 1490 mg/kg.

Mercury - South Bank Centre, 3*04 mg/kg.

Arsenic - Several Peaks (mg/kg): Hammersmith Bridge, 21.14; London Bridge, 

19.72; Crossness intertidal, 19-24; West Thurrock intertidal, l6.53«

Organics

Alpha HCH - Hammersmith Bridge, 129 yg/kg.

Hexachlorobenzene - Hammersmith Bridge, 38 yg/kg.
Gamma HCH - Hammersmith Bridge, 6 pg/kg.

Delta HCH - No samples above detection limit (no figure).

Aldrin - Canvey Beach, 14 yg/kg. 

p'p DDE - Greenwich, 90 yg/kg.

Dieldrin - No samples above detection limit (no figure).

Endrin - Hammersmith Bridge, 43 yg/kg. 

o'p DDT - Purfleet subtidal, 115 yg/kg. 

p'p DDT - Hammersmith Bridge, 13380 yg/kg*.

PCB 28 - Hammersmith Bridge, 15 yg/kg.

PCB 52 - Allhallows, 19 yg/kg.



PCB 101 - Purfleet intertidal, 163 yg/kg.

PCB 118 - Southend intertidal, 16 yg/kg.

PCB 138, PCB 153» PCB 180 - No samples above detection limit (no figures).

* this value represents a 1.3^X DDT.

Further samples.

Samples taken during quarter 2.1990 • (Apr-Jun) are with Severn-Trent for 

analysis. These results will confirm whether some of these elevated levels 

(especially at Hammersmith Bridge) are permanent features of the sediment 

at these sites or temporary one-off levels.

Martin Attrill 

20.8.90.



SECTION 1: METAL LEVELS
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THAMES SH3IMB1TS

J.1 results expressed as mg/kg dry solids.

H B K  T  A H  <i V? C 8

1 MA141 MA142 MA144 MA145 MA146 MAI 4 7

1
<90 urn 90 -

500um
<90 um 90 - 

500um
<90 um 90 - 

500un
<90 um 90 - 

500um
<90 um 90 -

500um
<90 um 90 - 

500um

1 3.6 1.1 2.6 1.3 1.5 <0.5 <0.5 <0.5 <0.5 0.6 <0.5 <0.5
cr 126 31 89 23 49 15 36 20 50 15 38 11

124 48 100 62 87 31 21 16 37 25 21 7.5
1 383 170 330 267 399 157 37 32 76 117 40 18
^li 83 18 56 23 35 17 22 14 29 11 22 7.9
Zn 538 166 357 162 314 125 93 88 139 103 97 54

Bg 8.6 1.9 8.0 <0.5 3.1 <0.5 5.1 <0.5 2.7 <0.5* 1.5 0.6
B n 12 13 8.6 8.6 10 8.1 21 <2 14 8.0 23 <2
V 59 18 53 28 43 21 43 28 47 15 44 15

A 1 21200 3630 19900 2700 15000 2270 12900 4700 16100 3500 14000 3600
47800 13670 31000 20400 32600 17400 21500 15200 24100 12670 21000 9400

Mn 1490 286 710 224 690 198 343 173 467 247 337 174
J g 1.37 0.48 0.89 0.43 0.52 0.37 0.24 0.28 0.38 0.24 0.34 0.11

r 21.14 6.63 11.74 10.64 4.64 10.16 11.90 10.40 11.78 5.20 12.06 6.80

i

i

i

i

i

i

Date: t(Signed 'T r - ^ \

PRINCIPAL SCIENTIST

Opinions and interpretations expressed herein are outside the scope o f NAMAS Accreditation. Details of analytical procedures and performance doto are available on reques!.

Tests marked with on asterisk in this report are not included in the NAMAS Accreditation Schedule for this Laboratory.



Nottinghom loborotory 

Meadow Lone 

Nottingham 

N G 2 3HN
Tel: Nottinghom (0602) 455060 

Fax: Nottinghom (0602} 861739 NRA
APEABD

National Rivers Aulfxjritv 
Severn-Trent Region

ANALYSIS REPORT

Report N o  K214 

Page 3 of 6

THAMES SEDIMENTS

results expressed as mg/kg dry solids.

s e c  s r x  ses  c h b

1 MA148 MA149 MA150 MA151 MA152 MA153

1
<90 um 90 -

500um
<90 um 90 - 

500um
<90 um 90 - 

500um
<90 um 90 - 

SOOum
<90 um 90 - 

500um
<90 um

u\ o 
o
 

o

1 0.9 1.6 2.2 0.6 <0.5 <0.5 <0.5 <0.5 <0.5 0.6 <0.5 <0.5
Cr 70 40 26 19 21 7.6 33 7.0 22 12 38 9.8

fi? 61 80 176 36 6.7 1.1 14 <1.0 9.0 2.7 20 1.7

r 134 313 1634 162 4.9 6.7 23 6.6 20 12 34 19
m 37 29 39 14 12 3.9 18 4.3 12 11 23 7.9
Zn 217 244 227 121 48 27 83 25 45 39 98 40

6.1 4.6 4.2 <0*5 0.7 <0.5 0.9 <0.5 <0.5 <0.5 1.2 <0.5
Bn 11 11 69 11 28 <2 24 <2 17 <2 26 <2
V 55 34 34 18 29 13 46 14- 27 15 46 18
m 21500 9000 15400 1970 6570 1730 12000 1770 7100 3000 12900 1800
m 29900 27000 41500 10800 13200 6900 18900 7100 12900 8900 25000 13000
Mn 610 677 293 180 234 119 273 120 211 152 403 152
jto 0.76 1.03 3.04 0.26 0.07 0.01 0.17 0.04 0.09 0.06 0.16 0.02

1 11.26 13.52 6.56 8.08 6.34 6.48 9.76 10.24 4.78 8.74 12.50 19.68

i

■

■

■

■

■

149 <90 um, results may be incorrect due to low sample amount,

Date:

Opinions ond interpretations expressed herein ore outside the scope of NAMAS Accreditation. Details of analytical procedures and performance doto ore available on request.

Tests marked with on asterisk in this report ore not included in the NAMAS Accreditation Schedule for this Laboratory.
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THAMES SEDIMBTOS

1.1 results expressed as mg/kg dry solids.

B S ____________ M K ___________ i-B_____________ C P ___________ W W s  _________ S K1 MA154 MA156 MA157 MA158 MA165 MA166

1 <90 um 90 - 
SOOum

<90 um 90 - 
500um

<90 um 90 - 
SOOum

<90 um 90 - 
SOOum

<90 um 90 - 
500um

<90 um 90 - 
500um

I <0.5 <0.5 <0.5 <0.5 1.1 0.6 <0.5 0.5 1.1 1.5 0.7 0.8
Cr 21 10 47 20 58 25 68 31 81 67 53 22
£11 11 2.8 28 11 78 104 34 46 71 79 42 381 22 10 58 27 334 489 115 662 152 175 99 90
Ni 10 6.5 24 10 34 25 54 23 45 36 30 13

55 41 111 71 248 465 140 143 242 284 153 131Rg 0.6 <0.5 2.5 1.0 4.5 1.1 2.5 1.3 6.0 4.9 3.9 1.4
16 <2 18 6.5 10 42 29 19 24 4.8 20 <2

V 22 12 46 22 44 39 94 45- 61 51 48 20

1 5570 2370 14300 5670 16300 3070 35470 2800 24600 16470 18300 5000
11570 7500 22670 11400 28200 34400 41900 25670 34900 31800 26570 16100

Mn 194 139 347 191 560 330 370 216 750 770 486 423

fg 0.16 0.06 0.31 0.17 1.08 2.06 0.06 4.99 1.11 2.20 0.58 1.75Is 7.50 6.72 2.14 7.52 19.72 17.84 15.40 19.44 12.84 14.32 10.64 10.96

i

i

i

i

i

Signed .

PRINCIPAL SCIENTIST

Vi
Doie: U

Opinions ond interpretotions expressed herein are outside the scope of NAMAS Accreditation. Details of analyticol procedures ond performance data ore ovailoble on request.

Tests marked with an asterisk in this report ore not included in the NAMAS Accreditation Schedule (or this laboratory.
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THAMES SEDIMENTS

|j. results expressed as mg/kg dry solids.

X Us  .* f i r  W T 5 qs/s p; W t ;

I MA167 MAI 6 8 MA169 MA170 MAI 7 6 MA177

1 <90 um o
 

o 
o
 

as <90 um 90 - 
SOOum

<90 um 90 - 
500un

<90 um 90 - 
SOOum

<90 um 90 -
500um

<90 um 90 -
500um

1 1.1 1.2 <0.5 0.7 <0.5 0.8 <0.5 0.8 1.2 1.9 1.4 0.9
48 22 49 13 49 17 32 13 60 78 73 66

Cu 47 36 34 13 35 18 19 11 43 84 52 63

f t b
120 71 73 29 58 35 44 28 88 155 110 127

H i 28 12 30 6.8 26 10 18 8.5 36 39 40 37
Zn 155 142 116 63 119 92 76 68 158 317 184 220

1 3.2 0.9 2.7 <0.5 3.1 1*9 1.5 1.6 3.6 7.6 4.1 5.7
15 <2 22 3.0 3.3 <2 19 3.3 24 <2 16 10

V 43 18 51 14 45 18 33 15 51 66 63 60
16570 3970 19700 3000 17400 3700 10970 2730 20000 19300 24000 22100We 24900 16000 26700 11500 24500 13300 17400 10400 28700 39500 34100 39000
454 479 396 318 453 403 314 246 526 832 560 588

Hg 0.73 0.38 0.37 0.23 0.58 0.29 0.24 0.16 0.64 1.17 0.68 0.55

Is 11.00 14.24 10.88 6.40 9.66 7.04 9.01 5.69 12.43 22.00 16.53 22.72

i

i

i

i

i

■

Signed Date: I (lut,
PRINCIPAL SCIENTIST

Opinions and interpretations expressed herein ore outside the scope o( NAMAS Accreditation. Details of analytical procedures and performance doto ore ovoiloble on request.

Tests morlced with an asterisk in this report are not included in the NAMAS Accreditation Schedule for this laboratory.
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THAMES SEDIMENTS

All results expressed as mg/kg dry solids.

S B *  WW? XNfi'

MAI 7 8 MA179 MA180 MA181

<90 um 90 - 
SOOum

<90 um 90 -
500um

<90 um 90 - 
SOOum

<90 um 90 - 
SOOum

Cd 1.0 <0.5 1.3 0.7 0.7 1.4 0.6 0.9
Cr 25 7.2 37 6.7 59 47 80 76
Cu 13 2.2 24 8.8 46 61 64 68
Pb 29 10 45 41 99 153 105 135
Ni 16 4.2 21 4.3 35 26 42 55
Zn 60 30 104 51 163 239 202 227
Ag 1.1 0.6 1.8 <0.5 3.7 4.0 5.3 6.5
Sn 27 3.1 22 1.8 24 9.2 19 18
V 32 10 48 8.8 50 38 69 68
Al 7900 1530 13400 1200 19400 11330 26200 22000
Fe 13200 5600 21600 5130 27900 26600 36000 40000
Mn 164 77 323 61 527 680 649 588
Hg 0.15 0.03 0.33 0.08 0.95 0.78 0.80 0.73
As 6.20 4.21 12.13 4.22 12.13 12.80 19.24 19.28

Signed......

PRINCIPAL SCIENTIST

Dale: {(

Opinions ond interpretations expressed herein ore outside the scope of NAMAS Accreditation. Details of analytical procedures ond performance dato are available on request.

Tests marked with on asterisk in this report are not included in the NAMAS Accreditation Schedule for this Laboratory.



THAMES ESTUARY BENTHIC PROGRAMME
LEVELS OF CONTAMINANTS IN THE SEDIMENT (<90 um )

CADMIUM -  QUARTER 1 /9 0
m g / k g

SITE



THAMES ESTUARY BENTHIC PROGRAMME
LEVELS OF CONTAMINANTS IN THE SEDIMENT (<90 um )

CHROMIUM -  QUARTER 1 /9 0
m g / k g

SITE



LEVELS OF CONTAMINANTS IN THE SEDIMENT (<90 um ) 
COPPER -  QUARTER 1 /9 0

m g /k g

THAMES ESTUARY BENTHIC PROGRAMME

SITE



THAMES ESTUARY BENTHIC PROGRAMME
LEVELS OF CONTAMINANTS IN THE SEDIMENT (<90 um )

LEAD -  QUARTER 1 /9 0
m g / k g

SITE



THAMES ESTUARY BENTHIC PROGRAMME
LEVELS OF CONTAMINANTS IN THE SEDIMENT (<90 um )

NICKEL -  QUARTER 1 /9 0
m g / k g

SITE



LEVELS OF CONTAMINANTS IN THE SEDIMENT (<90 um ) 
ZINC -  QUARTER 1 /9 0

m g /k g

THAMES ESTUARY BENTHIC PROGRAMME

SfTE



LEVELS OF CONTAMINANTS IN THE SEDIMENT (<90 um ) 
SILVER -  QUARTER 1 /9 0

m g /k g

THAMES ESTUARY BENTHIC PROGRAMME

SITE



THAMES ESTUARY BENTHIC PROGRAMME
LEVELS OF CONTAMINANTS IN THE SEDIMENT (< 90  u m )

TIN -  QUARTER 1 /9 0
m g / k g

SUE



THAMES ESTUARY BENTHIC PROGRAMME
LEVELS OF CONTAMINANTS IN THE SEDIMENT (<90 um )

VANADIUM -  QUARTER 1 /9 0
m g / k g

SITE



THAMES ESTUARY BENTHIC PROGRAMME
LEVELS OF CONTAMINANTS IN THE SEDIMENT (<90 um )

ALUMINIUM -  QUARTER 1 /9 0
m g / k g

SITE



THAMES ESTUARY BENTHIC PROGRAMME
LEVELS OF CONTAMINANTS IN THE SEDIMENT (<90 um )

IRON -  QUARTER 1 /9 0
m g / k g

SUE



LEVELS OF CONTAMINANTS IN THE SEDIMENT (<90 um ) 
MANGANESE -  QUARTER 1 /9 0

m g /k g

THAMES ESTUARY BENTHIC PROGRAMME

SITE



LEVELS OF CONTAMINANTS IN THE SEDIMENT (<90 um ) 
MERCURY -  QUARTER 1 /9 0

m g /k g

THAMES ESTUARY BENTHIC PROGRAMME

SITE



THAMES ESTUARY BENTHIC PROGRAMME
LEVELS OF CONTAMINANTS IN THE SEDIMENT (<90 um )

ARSENIC -  QUARTER 1 /9 0
m g / k g

SITE



SECTION 2: ORGANIC LEVELS



NRA THAMES
sssssassss

MAY 1990
= as b b b s b b  8
Reporting Limit 
Denoted by <

Alpha Hexa Gamma
HCH Chloro HCH

Benzene
5 S 5

Chlorinated Pesticides <90uin (Micrograms/Kilogram)
S S S S S S S S S e C 3 7 3 C C S S S S S S S S S B S 8 0 S S S S S S S B 9 S 3 9 S 8 S 5 S S B S S

Delta Aldrin p'p Dieldrin Endrin o ’p
HCH DDE DDT

P P 
DDT

MA141 HAMMERSMITH BR 129 38 6 < 9 62 ND 43 < 13380

MAI42 KEU ND ND ND ND ND ND ND ND ND ND

MAI44 TEDDINGTON < < < < < 23 ND < < <

MAI45 ALLHALLOWS < 9 < < < 16 ND < < <

MAI 46 GRAVESEND INTERTIDAL < 20 < ND ND 23 ND < < <

MAI47 CANVEY BEACH < 12 < < 14 40 ND < < <

MA14B GREENWICH < < < < 90 < < < <

MA149 S.BANK CENTRE { < < < < < < < < <

MAI50 SEA REACH No.2 < < < < < < < < < <

MAI51 SOUTHEND SUBTIDAL < 22 < < < < < < < <

MAI52 GRAIN FLATS < ( < < < < < < < ’<

MAI 53 CHAPMAN BUOY < < < ! < < < < t < <

MAI54 BLYTHE SANDS < 15 < < < < < < <

MAI56 MUCKING ND ND ND ND ND < < < < <

MAI57 LONDON BR < 14 < ND 8 ND t < <

MAI58 CADOGAN PIER < < < < ND 14 ND < < <

MAI65 WOOLWICH SUBTIDAL ND ND ND ND ND < < < < <

MAI66 BECKTON ND ND ND ND ND < < < < <

MAI67 CROSSNESS SUBTIDAL ND ND ND ND ND 23 ND < < <

MAI68 PURFLEET SUBTIDAL ND ND ND ND ND < < < 115 <

MA169 W.THURROCK SUBTIDAL < < < < < < < < < <

MAI70 GRAVESEND SUBTIDAL < < < < < < < < < <

MAI76 PURFLEET INTERTIDAL ND ND ND ND ND < < 22 < <

NS=NO SAMPLE ND=NOT DETERMINED DUE TO INTERFERENCE BB=BROKEN BOTTLE NR=NOT REQUESTED *  NoT CoNFl/LMeO



Alpha Hexa Gamma Delta Aldrln p'p Dleldrin Endrin o'p p*p
MAY 1990 HCH Chloro HCH HCH DDE DDT DDT
9s ==sa9ct=3 Benzene

NRA THAMES Chlorinated Pesticides <90um (Micrograms/Kilogram)

Reporting Limit 5 
Denoted by <

5 5 5 5 5 5 5 5 5

MAI77 W.THURROCK INTERTIDAL< ND < < < < < < < <

MAI78 SHOEBURYNESS EAST < < < < < < < < < <

MAI79 SOUTHEND INTERTIDAL ND ND ND ND ND < i < 17 <

MA180 WOOLWICH INTERTIDAL ND ND ND ND ND < < < < <

MA181 CROSSNESS INTERTIDAL ND ND ND ND ND < < < < <

I

i

i
I

9



NRA THAMES
BesseesaBS

MAY 1990

Chlorinated Pesticides <90um (Micrograms/KIlogram)

PCB
26

PCB
52

PCB
101

PCB
ue

PCB
138

PCB
153

PCB
180

Reporting Limit 
Denoted by <

10 10 10 10 10 10 10

MAI61 HAMMERSMITH BR 15

MAI42 KEW ND ND AJD ND ND ND ND

MAI44 TEDDINGTON < 10 < < < < <

MAI45 ALLHALLOMS < 19 < < < <

MAI46 GRAVESEND INTERTIDAL ND ND < < < <

MA147 CANVEY BEACH < 16 < < < < <

MAI49 GREENWICH < < < < < < <

MA149 5.BANK CENTRE < < < < < < <

MAI50 SEA REACH No.2 < < < < < < <

MAISI SOUTHEND SUBTIDAL < < < * < < < <

MAI52 GRAIN FLATS < < < < < < <

MAI53 CHAPMAN BUOY < < < < < <

MA154 BLYTHE SANDS ND ND 41 < < < <

MAI56 MUCKING < < < < < < <

MA157 LONDON BR < < ( < < < <

MAI58 CADOGAN PIER ND ND < < < < <

MAI65 WOOLWICH SUBTIDAL ND ND < < < < <

MAI66 BECKTON ND ND < < < < <

MAI67 CROSSNESS SUBTIDAL ND < < < < < <

MAI68 PURFLEET SUBTIDAL ND ND < < < < <

MA169 W.THURROCK SUBTIDAL < < < < < < <

MA170 GRAVESEND SUBTIDAL < < < < < < <

MA176 PURFLEET INTERTIDAL ND ND 163 < < < <

NS=N0 SAMPLE ND=NOT DETERMINED DUE TO INTERFERENCE BB=BROKEN BOTTLE NR*NOT REQUESTED



NRA THAMES Chlorinated Pesticides <90um (Micrograms/Kilogram)

MAY 1990
DSBttSSSSaS
Reporting Limit 
Denoted by <

PCB
28

10

PCB
52

10

PCB
101

10

PCB
118

10

PCB
138

10

PCB
153

10

PCB
180

10

MAI77 W.THURROCK INTERTIDALND ND 4 < < < <

MAI70 SHOEBURYNESS EAST < 7 ( < < < <

MAI79 SOUTHEND INTERTIDAL ND ND 17 16 < < <

MAI80 WOOLWICH INTERTIDAL ND ND 13 ' < < < <

MA101 CROSSNESS INTERTIDAL ND ND < < < < <



Alpha Hexa Gamma Delta Aldrin p'p Dieldrin Endrin o'p p'p
MAY 1990 HCH Chloro HCH HCH DDE DDT DDT

Benzene
Reporting Limit 5 5 5 5 5 5 5 5 5 5
Denoted by <

NRA THAMES Chlorinated Pesticides >90um (Micrograms/Kilogram)

MA141 HAMMERSMITH BR 12 < < < < 10 ND < < <

MAI42 KEW < < < < < 9 ND < < <

MAI44 TEDDINGTON < < < < < < < < < <

MAI45 ALLHALLOWS < < < < < < < < < <

MA146 GRAVESEND INTERTIDAL ND ND ND < ND ND ND ND ND ND

MAI47 CANVEY BEACH < < < < < < < < < <

MAI48 GREENWICH < < < < < 15 ND < < 38

MAI49 S.BANK CENTRE < < < < < 5 < < < <

MAI50 SEA REACH N o .2 < < < < < 7 < < < <

MAI51 SOUTHEND SUBTIDAL < < ( ■ < < 7 t < < <

MAI52 GRAIN FLATS ND ND ND ND ND ND ND ND ND ND

MAI53 CHAPMAN BUOY < < < < < < < < < <

MAI54 BLYTHE SANDS < < < i 34 ND < < <

MAI56 MUCKING ND ND ND ND ND < < < < <

MAI57 LONDON BR ND ND ND ND ND ND ND ND < ND

MAI58 CADOGAN PIER ND ND ND ND ND ND ND ND < ND

MAI65 WOOLWICH SUBTIDAL ND ND ND ND ND < < < < <

MA166 BECKTON ND ND ND ND ND ND ND ND ND ND

MAI67 CROSSNESS SUBTIDAL ND ND ND ND ND ND ND ND ND ND

MAI60 PURFLEET SUBTIDAL ND ND ND ND ND ND ND ND ND <

MAI69 W.THURROCK SUBTIDAL ND ND ND ND ND ND ND ND ND ND

MAI70 GRAVESEND SUBTIDAL < 10 < < < 14 ND < < <

MAI76 PURFLEET INTERTIDAL ND ND ND HD ND 24 ND < < <

NS»N0 SAMPLE ND=NOT DETERMINED DUE TO INTERFERENCE BB=BROKEN BOTTLE NR*NOT REQUESTED



NRA THAMES 

MAY 1990
S3SSS3S38S
Reporting Limit 
Denoted by <

Alpha Hexa Gamma
HCH Chloro HCH

Benzene
5 5 5

Delta Aldrin p'p Dieldrin Endrin o ’p
HCH DDE DDT

Chlorinated Pesticides >90um [Micrograras/Kilogram)

P P 
DDT

MAI77 W.THURROCK INTERTIDAL< < < 11 ND < < <

MAI70 SHOEBURYNESS EAST < < 13 ND < < <

MA179 SOUTHEND INTERTIDAL < < 17 ND < < <

MAI80 WOOLWICH INTERTIDAL < < < 25 ND < < <

MAI81 CROSSNESS INTERTIDAL < < < 6 ND < < <

0



PCB PCB PCB PCB PCB PCB ■ PCB
MAY 1990 28 52 101 118 138 153 180
BaOSSSSS93
Reporting Limit 10 10 10 10 10 10 10
Denoted by <

NRA THAMES Chlorinated Pesticides >90um (Micrograras/Kilograia)

M A 141 HAMMERSMITH BR < < 18 < < < <

MA142 KEW < < < < < < <

MA144 TEDDINGTON < < < < < < <

MA145 ALLHALLOWS < ( ' « < < < <

MAI46 GRAVESEND INTERTIDAL ND ND ND ND ND ND ND

MAI47 CANVEY BEACH < < < < < < <

MAI48 GREENWICH < < 21 < < t <

MAI49 S.BANK CENTRE < < < < < < <

MAI50 SEA REACH N o .2 < < < < < < <

MA1S1 SOUTHEND SUBTIDAL < < < < < < <

MAI52 GRAIN FLATS ND ND ND ND ND ND ND

MAI53 CHAPMAN BUOY < < < < < < <

MAI54 BLYTHE SANDS 12 ND 11 < < < <

MAI56 MUCKING ND ND < 10
'!

< < < <

MAI57 LONDON BR ND ND ND ND ND ND ND

MAI58 CADOGAN PIER ND ND ND ND ND ND ND

MAI65 WOOLWICH SUBTIDAL ND ND < < < < <

MAI66 BECKTON ND ND ND ND ND ND ND

MAI67 CROSSNESS SUBTIDAL ND ND ND ND ND ND ND

MAI68 PURFLEET SUBTIDAL ND ND ND ND ND ND ND

MAI69 W.THURROCK SUBTIDAL ND ND ND ND ND ND ND

MAI70 GRAVESEND SUBTIDAL < < 28 < 17 < <

MAI76 PURFLEET INTERTIDAL ND ND < < < < <

NS=NO SAMPLE ND=NOT DETERMINED DUE TO INTERFERENCE BB=BROKEN BOTTLE NR=NOT REQUESTED



PCB PCB PCB PCB PCB PCB PCB
MAY 1990 28 52 101 110 138 153 180

NRA THAMES Chlorinated Pesticides ;90ura (Micrograms/Kilogram)

Reporting Limit 10 10 10 10 10 10 10
Denoted by <

MAI77 W.THURROCK INTERTIDAL* < < < < ( <

MAI78 SHOEBURYNESS EAST |£ < 15 < < < <

MAI79 SOUTHEND INTERTIDAL < < 10 < < < <

MAI80 WOOLWICH INTERTIDAL < < 51 < < < <

MAI01 CROSSNESS INTERTIDAL < < < < < < <



THAMES ESTUARY BENTHIC PROGRAMME
LEVELS OF CONTAMINANTS IN THE SEDIMENT (<90 um )

ALPHA HCH -  QUARTER 1 /9 0
u g /k g  
140

120 -

100

80

60

4 0

20

Limit of 
detection

H  Alpha HCH (u g /k g ) Sites with no
histogram s =  ND

K HB CP SBC LB GW WWi WWs 8K XNI XNa P! Ps WTI WTa GV1 GVs MK

SITE
BS CB AH CHB SE1 SEa GF SNE SR2

Data set discontinuous due to non determ ination
of some samples due to interference (ND)



THAMES ESTUARY BENTHIC PROGRAMME
LEVELS OF CONTAMINANTS IN THE SEDIMENT (<90 u m )

HEXACHLOROBENZENE -  QUARTER 1 /9 0

jm HCB (u g /k g ) Sites with no 
histogram s ® ND

Limit of 
detection

T K HB CP SBC LB GW WWi WWs BK XNl XNs PI Pa WT1 WTa GV! GVa MK BS CB AH CHB SEt SEa GF SNE SR2

SITE
Data set discontinuous due to non determ ination

of some samples due to interference (ND)



THAMES ESTUARY BENTHIC PROGRAMME
LEVELS OF CONTAMINANTS IN THE SEDIMENT (<90 u m )

GAMMA HCH -  QUARTER 1 /9 0

Gamma HCH (u g /k g ) Sites with no 
histogram s =  NO

Limit of 
detection

T K HB CP SBC LB GW WW1 WWs BK XN1 XNs PI Ps WT1 WTs GV1 GVa MK BS CB AH CHB SE! SEs GF SNE SR2

SUE
Data set discontinuous due to non determ ination

of some samples due to interference (ND)



2 0 -----------------------------------------------------------------------------------

THAMES ESTUARY BENTHIC PROGRAMME
LEVELS OF CONTAMINANTS IN THE SEDIMENT (<90 um )

ALDRIN -  QUARTER 1 /9 0
u g /k g

Aldrin (u g /k g ) Sites with no
histograms =  ND

15

10

Limit of 
detection 5 -

T K HB CP SBC LB GW WWi WWs BK XNi XNs PI Pa W fi WTs GVi GVs MK BS CB AH CHB SEi SEs GF SNE SR2

SITE
Data set discontinuous due to non determ ination

of some samples due to interference (ND)



THAMES ESTUARY BENTHIC PROGRAMME
LEVELS OF CONTAMINANTS IN THE SEDIMENT (<90  um )

P’P DDE -  QUARTER 1 /9 0

Limit of 
detection

CP SBC LB GW WWi WWa BK XNf XNs Pi Pa WTI WTa GVl GVa MK BS CB AH CHB SO SEa OF SNE SR2

SITE
Data set discontinuous due to non determ ination

of some samples due to interference (ND)



THAMES ESTUARY BENTHIC PROGRAMME
LEVELS OF CONTAMINANTS IN THE SEDIMENT (<90 um )

ENDRIN -  QUARTER 1 /9 0
u g /k g  
50

4 0

30

20

10 h
Limit of 

detection

Endrin (u g /k g ) Sites with no
histogram s = ND

K HB CP SBC LB GW WWi WWs BK XNi XNs PI Pa W n WTs GVI GVs MK

SITE
BS CB AH CHB SEi SEs GF SNE SR2

Data set discontinuous due to non determ ination
of some samples due to interference (ND)



u g /k g  
140

THAMES ESTUARY BENTHIC PROGRAMME
LEVELS OF CONTAMINANTS IN THE SEDIMENT (<90 um )

O’P DDT -  QUARTER 1 /9 0

120 -

100 -

80  -

60  -

4 0  -

20 -

Limit of 
detection

H  o’p DDT (u g /k g ) Sites with noMM histogram s = ND

T K H0 CP SBC LB GW WWI WWs BK XN1 XNs PI Ps WU WTa CM GVs MK BS CB AH CHB SEI SEs GF SNE SR2

SITE
Data set discontinuous due to non determ ination

of some samples due to interference (ND)



THAMES ESTUARY BENTHIC PROGRAMME
LEVELS o r  CONTAMINANTS IN THE SEDIMENT (<90 u m )

P’P DDT -  QUARTER 1 /9 0
u9 / k9 13380

SITE
Data set discontinuous due to non determ ination

of some samples due to interference (ND)



THAMES ESTUARY BENTHIC PROGRAMME
LEVELS OF CONTAMINANTS IN THE SEDIMENT (< 90  um )

PCB 28  -  QUARTER 1 /9 0
u g /k g  
20

H  PCB 28  (u g /k g ) Sites with no
histogram s =  ND

15

10

Limit of 
detection

T K KB CP SBC LB GW WWI WWs BK XN1 XNs PI Ps WT1 WTs GVI GVs MK BS C8 AH CHB SEI SEs GF SNE SR2

SITE
Data set discontinuous due to non determ ination

of some samples due to interference (ND)



THAMES ESTUARY BENTHIC PROGRAMME
LEVELS OF CONTAMINANTS IN THE SEDIMENT (<90 um )

PCB 5 2  -  QUARTER 1 /9 0

Sites with no H  PCB 52 (u g /k g )
histogram s = ND M B

Limit of 
detection

CP SBC LB GW WWI WWs BK XNI XNs PI Ps wn WTs GV1 GVs MK
SITE

BS CB AH CHB SE1 SEa GF SNE SR2

Dota set discontinuous due to non determ ination
of some samples due to interference (ND)



200 i----------------------------------------------------------------------------------------------

THAMES ESTUARY BENTHIC PROGRAMME
LEVELS OF CONTAMINANTS IN THE SEDIMENT (<90 um )

PCB 101 -  QUARTER 1 /9 0
u g /k g

H  PCB 101 (u q /k g ) Sites with no
histogram s *= ND

150 -

100

50

Limit of 
detection

K HB CP SBC LB GW WWi WWa BK XNi XNs PI Pa Wn WTs GVI GVs MK

SITE
BS C8 AH CUB SEI SEs GF SNE SR2

Data set discontinuous due to non determ ination
of some samples due to interference (ND)



i - h  i— i czn c= 3  □  □  □  □  □  c z :  m :  1= 1  e = j  i = i  c = i  czm  cz=i != □  [ = i  c=zi ( = ]

ug/kg  
20

15 -

10

0

Limit of 
detection

t

THAMES ESTUARY BENTHIC PROGRAMME
LEVELS OF CONTAMINANTS IN THE SEDIMENT (<90 um ) 

PCB 118 -  QUARTER 1 /9 0

□ PCB 118 (u g /kg ) Sites with no 
histograms =  ND

$5Wf,

T K HB CP SBC LB GW WWI WWs BK XNi XNs PI Ps w n  WTs GVI GVs MK BS CB AH CHB SEI SEs GF SNE SR2

SfTE
Data set. discontinuous due to non determ ination

of some samples due to interference (ND)


