Environment
L, W Agency

science

Addressing environmental inequalities:
water quality

Science report SC020061/SR2

ea/br/e/scifvl SCHO1105BJOM-E-P





http://www.environment-agency.gov.uk
mailto:enquiries@environment-agency.gov.uk

Science at the
Environment Agency

Science underpins the work of the Environment Agency. It provides an up-to-date
understanding of the world about us and helps us to develop monitoring tools and
techniques to manage our environment as efficiently and effectively as possible.

The work of the Environment Agency’s Science Department is a key ingredient in the
partnership between research, policy and operations that enables the Environment
Agency to protect and restore our environment.

The science programme focuses on five main areas of activity:

Setting the agenda, by identifying where strategic science can inform our
evidence-based policies, advisory and regulatory roles;

Funding science, by supporting programmes, projects and people in
response to long-term strategic needs, medium-term policy priorities and
shorter-term operational requirements;

Managing science, by ensuring that our programmes and projects are fit
for purpose and executed according to international scientific standards;

Carrying out science, by undertaking research — either by contracting it
out to research organisations and consultancies or by doing it ourselves;

Delivering information, advice, tools and techniques, by making
appropriate products available to our policy and operations staff.
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List of abbreviations

BOD
BWD
Defra
DETR
DoE
DWI
EA
EC
EEC
EJ
EU
FoE
GIS
GQA
IMD
NRA
NWC

Biochemical Oxygen Demand
Bathing Water Directive
Department of the Environment, Food and Rural Affairs

Department of the Environment, Transport and the Regions

Department of the Environment
Drinking Water inspectorate
Environment Agency

European Community

European Economic Community
Environmental Justice
European Union

Friends of the Earth
Geographical Information Systems
General Quality Assessment
Index of Multiple Deprivation
National Rivers Authority
National Water Council

ODPM Office of the Deputy Prime Minister

RBMP
RIVPACS
RQO
SDRN
UGSTF
WFD
WHO
WRA
WTP

River Basin Management Plans

River InVertebrate Prediction and Classification System
River Quality Objectives

Sustainable Development Research Network

Urban Green Spaces Task Force

Water Framework Directive

World Health Organisation

Water Resources Act

Willingness to Pay
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Appendix 1: River water quality and
deprivation in the English regions

North East

Table A1.1 North East population within 600m of rivers by GQA biology grade

Total Population GQA biology grade

All

graded
Decile Population rivers A B C D E F
1 538,120 56,846 2,434 13,817 16,351 28,312 2,384
2 413,640 62,403 2,649 15,948 21,829 23,383 1,784
3 326,620 61,027 12,395 12,069 14,526 22,620 2,819 762
4 287,980 66,941 11,946 24,814 9,289 21,104 6,579 294
5 222,730 54,304 11,422 12,579 11,691 18,755 3,558
6 213,390 54,420 22,787 15,244 6,338 13,931 4,136 1,222
7 188,600 44,573 8,928 14,613 12,732 12,068 2,446 68
8 156,090 26,221 8,967 6,299 7,497 3,521 352 8

©

113,580 36,749 6,122 9,411 12,558 11,432
10 54,670 25,114 6,000 8,772 5,995 7,054

North East 2,515,420 488,599 93,650 133,565 118,807 162,181 24,058 2,354

Percentage of decile population

1 538,120 10.56 0.45 2.57 3.04 5.26 0.44

2 413,640 15.09 0.64 3.86 5.28 5.65 0.43

3 326,620 18.68 3.79 3.70 4.45 6.93 0.86 0.233
4 287,980 23.24 4.15 8.62 3.23 7.33 2.28 0.102
5 222,730 24.38 5.13 5.65 5.25 8.42 1.60

6 213,390 25.50 10.68 7.14 2.97 6.53 1.94 0.573
7 188,600 23.63 4.73 7.75 6.75 6.40 1.30 0.036
8 156,090 16.80 5.74 4.04 4.80 2.26 0.23 0.005
9 113,580 32.36 5.39 8.29 11.06 10.07 0.00

10 54,670 45,94 10.97 16.05 10.97 12.90 0.00

North East 2,515420 19.42 3.72 5.31 4.72 6.45 0.96 0.094
CERI values

dec1&2 951,760 0.53 0.094 0.471 0.778 0.769 0.34

dec 1-5 1,789,090 0.65 0.314 0.592 0.663 0.966 1.00 0.33
dec 6-10 726,330 1.53 3.184 1.689 1.508 1.036 1.00 3.03
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North West

Table A1.2 North West population within 600m of rivers by GQA biology grade

Total Population GQA biology grade

All

graded
Decile Population rivers A B C D E F
1 1,401,540 442,358 396 40,117 73,301 162,041 210,675 36,873
2 822,230 307,598 1,971 29,464 65,978 112,240 133,674 26,042
3 780,730 307,745 9,249 42,095 61,178 99,287 139,623 16,557
4 652,710 264,759 8,420 38,791 64,256 105,304 95,685 12,359
5 620,170 244,058 8,693 34,185 57,740 103,341 86,518 7,452
6 613,250 252,689 15,063 44,579 51,123 86,476 82,626 4,190
7 580,880 227,501 21,850 47,055 62,274 67,602 62,050 6,125
8 492,710 197,021 8,390 41,484 51,478 70,513 59,801 1,053
9 479,220 169,202 3,869 29,636 51,738 67,525 33,540 9,179
10 316,920 109,505 2,484 8,361 29,036 46,408 33,383 4,127
North West 6,760,360 2,522,435 80,385 355,766 568,104 920,736 937,574 123,958
Percentage of decile population
1 1,401,540 31.56 0.03 2.86 5.23 11.56 15.03 2.63
2 822,230 37.41 0.24 3.58 8.02 13.65 16.26 3.17
3 780,730 39.42 1.18 5.39 7.84 12.72 17.88 212
4 652,710 40.56 1.29 5.94 9.84 16.13 14.66 1.89
5 620,170 39.35 1.40 5.51 9.31 16.66 13.95 1.20
6 613,250 41.20 2.46 7.27 8.34 14.10 13.47 0.68
7 580,880 39.16 3.76 8.10 10.72 11.64 10.68 1.05
8 492,710 39.99 1.70 8.42 10.45 14.31 12.14 0.21
9 479,220 35.31 0.81 6.18 10.80 14.09 7.00 1.92
10 316,920 34.55 0.78 2.64 9.16 14.64 10.53 1.30
North West 6,760,360 37.31 1.19 5.26 8.40 13.62 13.87 1.83
CERI values
dec1&2 2,223,770 0.86 0.062 0.496 0.663 0.866 1.18 2.10
dec 1-5 4,277,380 0.95 0.323 0.626 0.762 0.998 1.42 2.34
dec 6-10 2,482,980 1.05 3.098 1.596 1.312 1.002 0.70 0.43
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Yorkshire & Humberside

Table A1.3 Yorkshire and Humberside population within 600m of rivers by

GQA biology grade

Total Population GQA biology grade

All

graded
Decile Population rivers A B C D E F
1 860,490 256,389 33,621 101,664 66,404 88,858 9,384
2 607,000 210,358 3,936 29,976 68,648 70,124 70,576 5,283
3 533,410 187,917 6,025 38,124 64,473 57,220 48,172 8,585
4 511,450 162,209 6,924 27,961 61,122 62,799 36,508 4,574
5 462,400 159,599 22,275 36,036 69,623 37,181 19,220 2,631
6 527,830 177,732 31,288 52,423 63,334 38,440 20,120 1,420
7 462,490 153,226 25,021 43,428 56,066 31,777 13,608 12
8 450,810 134,377 32,786 45,507 39,221 25,749 9,386 2,185
9 318,670 108,408 24560 41,316 30,024 17,966 8,857 1,427
10 230,700 58,162 20,383 19,939 15,770 3,382 3,245 60
Yorkshire &
Humber 4,965,250 1,608,377 173,197 368,330 569,946 411,042 318,548 35,561
Percentage of decile population
1 860,490 29.80 0.00 3.91 11.81 7.72 10.33 1.09
2 607,000 34.66 0.65 4.94 11.31 11.55 11.63 0.87
3 533,410 35.23 1.13 7.15 12.09 10.73 9.03 1.61
4 511,450 31.72 1.35 5.47 11.95 12.28 7.14 0.89
5 462,400 34.52 4.82 7.79 15.06 8.04 4.16 0.57
6 527,830 33.67 5.93 9.93 12.00 7.28 3.81 0.27
7 462,490 33.13 5.41 9.39 12.12 6.87 2.94 0.00
8 450,810 29.81 7.27 10.09 8.70 5.71 2.08 0.48
9 318,670 34.02 7.71 12.97 9.42 5.64 2.78 0.45
10 230,700 25.21 8.84 8.64 6.84 1.47 1.41 0.03
Yorkshire &
Humber 4,965,250 32.39 3.49 7.42 11.48 8.28 6.42 0.72
CERI values
dec1&2 1,467,490 0.97 0.055 0.497 1.016 1.185 2.39 1.67
dec 1-5 2,974,750 1.03 0.195 0.547 1.197 1.675 3.19 3.99
dec 6-10 1,990,500 0.97 5.115 1.827 0.836 0.597 0.31 0.25
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Figure A1.3 Percentage of Yorkshire and Humberside population within 600m
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East Midlands

Table A1.4 East Midlands population within 600m of rivers by GQA biology

grade
Total Population GQA biology grade
All
graded
Decile Population rivers A B C D E F
1 332,650 86,544 5,770 10,339 50,170 20,043 15,536
2 394,390 138,421 14,835 45,710 65,241 39,752 11,569
3 414,930 145,692 15,056 36,486 69,559 52,499 16,541
4 458,590 148,998 24,581 41,128 67,462 40,006 12,211 22
5 402,690 124,125 18,557 41,871 47,016 28,833 11,608 121
6 383,240 104,878 25,031 35,055 34,968 22,181 5,695 131
7 441,660 131,843 30,609 43,206 46,990 25,540 8,836 329
8 467,640 111,324 27,492 41,920 38,354 15,565 6,455 960
9 496,780 112,102 27,423 41,764 46,709 8,397 5,931
10 383,560 61,621 18,042 19,276 32,603 4,314 869 6
East
Midlands 4,176,130 1,165,549 207,397 356,755 499,072 257,130 95,250 1,570
Percentage of decile population
1 332,650 26.02 1.73 3.11 15.08 6.03 4.67
2 394,390 35.10 3.76 11.59 16.54 10.08 2.93
3 414,930 35.11 3.63 8.79 16.76 12.65 3.99
4 458,590 32.49 5.36 8.97 14.71 8.72 2.66 0.005
5 402,690 30.82 4.61 10.40 11.68 7.16 2.88 0.03
6 383,240 27.37 6.53 9.15 9.12 5.79 1.49 0.03
7 441,660 29.85 6.93 9.78 10.64 5.78 2.00 0.07
8 467,640 23.81 5.88 8.96 8.20 3.33 1.38 0.21
9 496,780 22.57 5.52 8.41 9.40 1.69 1.19
10 383,560 16.07 4.70 5.03 8.50 1.12 0.23 0.002
East
M?dslands 4,176,130 27.91 4.97 8.54 11.95 6.16 2.28 0.04
CERI values
dec1&2 727,040 1.13 0.523 0.884 1.427 1.437 1.89
dec 1-5 2,003,250 1.34 0.665 1.051 1.627 2.585 2.63 0.11
dec 6-10 2,172,880 0.75 1.505 0.952 0.615 0.387 0.38 9.16
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Figure A1.4 Percentage of East Midlands population within 600m of rivers by
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West Midlands

Table A1.5 West Midlands population within 600m of rivers by GQA biology

grade

Total Population GQA biology grade

All

graded
Decile Population  rivers A B C D E F
1 723,580 46,019 2 2,912 27,260 19,670 7,162
2 679,250 45,268 5,828 22,576 17,883 8,868
3 529,050 58,349 2,909 12,393 28,062 18,335 13,223 9
4 493,930 60,291 9,226 14,456 29,250 18,359 7,891 282
5 548,010 60,369 12,834 15,128 28,821 5,399 5,649
6 531,040 58,813 10,880 19,983 28,071 12,092 5,731 957
7 519,820 63,481 9,297 17,015 28,224 14,628 3,660 1,806
8 479,750 59,924 9,301 19,572 28,785 9,693 4,803 726
9 422,920 42,831 10,682 10,192 17,265 9,332 2,395 3,090
10 351,800 25,074 5,556 5,796 14,673 8,451 2,029
West
Midlands 5,279,150 520,419 70,686 123,275 252987 133,841 61,411 6,871
Percentage of decile population
1 723,580 6.36 0.0002 0.40 3.77 2.72 0.99
2 679,250 6.66 0.86 3.32 2.63 1.31
3 529,050 11.03 0.55 2.34 5.30 3.47 2.50 0.002
4 493,930 12.21 1.87 2.93 5.92 3.72 1.60 0.06
5 548,010 11.02 2.34 2.76 5.26 0.99 1.03
6 531,040 11.08 2.05 3.76 5.29 2.28 1.08 0.18
7 519,820 12.21 1.79 3.27 5.43 2.81 0.70 0.35
8 479,750 12.49 1.94 4.08 6.00 2.02 1.00 0.15
9 422,920 10.13 2.53 2.41 4.08 2.21 0.57 0.73
10 351,800 7.13 1.58 1.65 4.17 2.40 0.58
West
Midlands 5,279,150 9.86 1.34 2.34 4.79 2.54 1.16 0.13
CERI values
dec1&2 1,402,830 0.59 0.211 0.678 1.078 0.98
dec 1-5 2,973,820 0.84 0.423 0.542 0.901 1.139 1.78 0.03
dec 6-10 2,305,330 1.19 2.362 1.846 1.110 0.878 0.56 29.14
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East of England

Table A1.6 East of England population within 600m of rivers by GQA biology

grade

Total Population GQA biology grade

All

graded
Decile Population  rivers A B C D E F
1 108,610 10,773 1,724 10,090
2 224,490 18,056 5,150 10,302 61 3,119
3 344,550 27,710 4,875 14,085 3,705 5,875
4 469,910 38,232 7,459 18,578 3,366 13,441 804
5 572,210 38,904 8,778 19,191 2,924 10,171 14
6 612,210 41,306 17,183 13,103 6,033 8,434 526
7 672,590 38,424 10,169 8,919 6,742 14,576 1,122
8 728,290 46,548 11,740 12,639 11,726 13,037 1,035
9 807,540 43,705 13,938 15,362 8,959 10,067 2,052
10 856,770 34,983 4,973 14,575 5,625 12,097 4,698
East of

England 5,397,170 338,643 85,988 136,843 49,140 90,817 10,251 0

Percentage of decile population

1 108,610 9.92 1.59 9.29

2 224,490 8.04 2.29 4.59 0.03 1.39

3 344,550 8.04 1.41 4.09 1.08 1.71

4 469,910 8.14 1.59 3.95 0.72 2.86 0.17
5 572,210 6.80 1.53 3.35 0.51 1.78 0.002
6 612,210 6.75 2.81 2.14 0.99 1.38 0.09
7 672,590 5.71 1.51 1.33 1.00 2.17 0.17
8 728,290 6.39 1.61 1.74 1.61 1.79 0.14
9 807,540 5.41 1.73 1.90 1.1 1.25 0.25
10 856,770 4.08 0.58 1.70 0.66 1.41 0.55
East of

England 5,397,170 6.27 1.59 2.54 0.91 1.68 0.19 0
CERI values

dec1&2 333,100 1.41 1.321 2.662 0.019 0.541

dec 1-5 1,719,770 1.39 1.032 2.391 0.550 1.198 0.19
dec 6-10 3,677,400 0.72 0.969 0.418 1.818 0.835 5.39

Science report: Addressing Environmental Inequalities: Water Quality 81



Figure A1.6 Percentage of East of England population within 600m of rivers by
GQA biology grade and deprivation decile

10

% of decile population
(9]

Reessesdeasy

T

Most Deprived Decile — Least Deprived Decile

m1@E2e3n4p5p6n7B8889810

Science report: Addressing Environmental Inequalities: Water Quality 82




London

Table A1.7 London population within 600m of rivers by GQA biology grade

Total Population GQA biology grade
All
graded
Decile Population rivers A B C D E F
1 709,740 109,167 7,104 1,629 10,025 15,745 82,712
2 1,224,350 183,815 6,782 12,274 29,207 58,575 94,004
3 1,169,000 173,307 1,718 28,474 32,230 69,252 55,739 10
4 923,960 176,197 5,591 30,127 42,762 62,964 54,985 86
5 753,370 159,214 4,008 33,407 32,145 62,743 43,272
6 686,970 148,075 2,510 28,466 39,954 67,270 31,466 33
7 570,830 140,998 1,428 29,768 39,860 57,489 29,166
8 486,200 116,588 1,275 19,877 24,251 67,880 17,787
9 487,390 119,921 1,315 15,934 32,911 58,156 16,021
10 293,980 69,894 342 10,730 11,569 44,842 5,105
London 7,305,790 1,397,175 32,075 210,687 294,913 564,916 430,256 129
Percentage of decile population
1 709,740 15.38 1.00 0.23 1.41 2.22 11.65
2 1,224,350 15.01 0.55 1.00 2.39 4.78 7.68
3 1,169,000 14.83 0.15 2.44 2.76 5.92 4.77 0.001
4 923,960 19.07 0.61 3.26 4.63 6.81 5.95 0.009
5 753,370 21.13 0.53 443 4.27 8.33 5.74
6 686,970 21.55 0.37 4.14 5.82 9.79 4.58 0.005
7 570,830 24.70 0.25 5.21 6.98 10.07 5.11
8 486,200 23.98 0.26 4.09 4.99 13.96 3.66
9 487,390 24.60 0.27 3.27 6.75 11.93 3.29
10 293,980 23.77 0.12 3.65 3.94 15.25 1.74
London 7,305,790 19.12 0.44 2.88 4.04 7.73 5.89 0.002
CERI values
dec1&2 1,934,090 0.74 2.121 0.196 0.426 0.421 1.94
dec 1-5 4,780,420 0.71 1.938 0.534 0.521 0.481 1.76 1.56
dec 6-10 2,525,370 1.41 0.516 1.873 1.921 2.078 0.57 0.64

Science report: Addressing Environmental Inequalities: Water Quality

83



AR SRR RN

thin 600m of rivers by GQA

ion wi

biology grade

i
RN,

16

Figure A1.7 Percentage of London populat

T T T T
o [se] © < N o

—

uone|ndod 9)199p jo 9,

14
12 |

84

10‘

Most Deprived Decile — Least Deprived Decile
m1@28304058687 8889

Science report: Addressing Environmental Inequalities: Water Quality



South East

Table A1.8 South East population within 600m of rivers by GQA biology grade

Total Population GQA biology grade

All

graded
Decile Population rivers A B C D E F
1 116,560 6,383 1,139 5,571
2 292,020 46,147 5,463 6,784 16,206 19,594 2,833
3 466,230 83,426 19,737 24,248 27,433 12,697 11,694
4 578,700 88,764 13,138 36,499 37,385 9,676 3,330
5 694,300 132,652 29,091 53,058 45,441 25,943 6,358 229
6 723,300 156,172 47,733 64,784 44,922 23,263 1,356 355
7 829,470 182,338 66,707 70,067 44,457 20,691 1,375 74
8 1,081,360 242,946 90,180 101,966 55,818 23,412 790
9 1,244,020 297,293 108,860 115,096 71,123 31,298 5,251 62
10 1,987,300 479,463 122,520 203,976 118,980 73,175 5575 33
South East 8,013,260 1,715,583 503,430 676,479 462,904 245319 38,564 752
Percentage of decile population
1 116,560 5.48 0.98 478
2 292,020 15.80 1.87 2.32 5.55 6.71 0.97
3 466,230 17.89 4.23 5.20 5.88 2.72 2.51
4 578,700 15.34 2.27 6.31 6.46 1.67 0.58
5 694,300 19.11 4.19 7.64 6.54 3.74 0.92 0.03
6 723,300 21.59 6.60 8.96 6.21 3.22 0.19 0.05
7 829,470 21.98 8.04 8.45 5.36 2.49 0.17 0.01
8 1,081,360 22.47 8.34 9.43 5.16 217 0.07
9 1,244,020 23.90 8.75 9.25 5.72 2.52 0.42 0.005
10 1,987,300 24.13 6.17 10.26 5.99 3.68 0.28 0.002
South East 8,013,260 21.41 6.28 8.44 5.78 3.06 0.48 0.01
CERI values
dec1&2 408,580 0.59 0.204 0.189 0.725 2.128 1.48
dec 1-5 2,147,810 0.72 0.422 0.592 1.039 1.168 4.61 1.19
dec 6-10 5,865,450 1.39 2.368 1.688 0.962 0.856 0.22 0.84
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South West

Table A1.9 South West Population within 600m of rivers by GQA biology

grade

Total Population GQA biology grade

All

graded
Decile Population rivers A B C D E F
1 143,140 8,851 2,797 730 1,877 2,089 1,362
2 277,410 42,415 14,251 13,573 7,059 6,018 1,815 2,028
3 369,730 74,158 29,829 25,301 13,524 4,148 4,224 291
4 557,680 146,536 65,847 52,457 20,800 13,953 9,129 1,221
5 659,180 177,977 93,320 57,703 31,570 8,499 3,069 187
6 642,590 184,249 103,802 68,902 15,792 6,489 3,674 512
7 668,840 179,372 95,098 76,849 18,874 7,713 819 74
8 590,580 159,756 82,181 69,697 10,242 11,717 41
9 565,040 152,785 81,406 66,811 20,091 2,224 127
10 458,800 108,144 49,929 51,267 7,903 5,491 5,959
South West 4,932,990 1,234,242 618,459 483,290 147,730 68,341 30,209 4,313
Percentage of decile population
1 143,140 6.18 1.95 0.51 1.31 1.46 0.95
2 277,410 15.29 5.14 4.89 2.54 217 0.65 0.73
3 369,730 20.06 8.07 6.84 3.66 1.12 1.14 0.08
4 557,680 26.28 11.81 9.41 3.73 2.50 1.64 0.22
5 659,180 27.00 14.16 8.75 4.79 1.29 0.46 0.03
6 642,590 28.67 16.15 10.72 2.46 1.01 0.57 0.08
7 668,840 26.82 14.22 11.49 2.82 1.15 0.12 0.01
8 590,580 27.05 13.92 11.80 1.73 1.98 0.01
9 565,040 27.04 14.41 11.82 3.56 0.39 0.02
10 458,800 23.57 10.88 11.17 1.72 1.20 1.30
South West 4,932,990 25.02 12.54 9.80 2.99 1.39 0.61 0.09
CERI values
dec1&2 420,550 0.46 0.304 0.327 0.691 1.444 1.26 9.52
dec 1-5 2,007,140 0.84 0.728 0.655 1.496 1.504 2.69 9.28
dec 6-10 2,925,850 1.20 1.373 1.528 0.668 0.665 0.37 0.11
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We are The Environment Agency. It's our job to look after
your environment and make it a better place — for you, and
for future generations.

Your environment is the air you breathe, the water you drink
and the ground you walk on. Working with business,
Government and society as a whole, we are making your
environment cleaner and healthier.

The Environment Agency. Out there, making your
environment a better place.
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