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Executive Summary
•

This report presents a general assessment of river water quality, as regards
biology, chemistry and nutrients for the period autumn 2000 to autumn 2005.

•

There has been a gradual improvement in both biological water quality (as
assessed by invertebrate animal life) and chemical quality (dissolved oxygen,
biochemical oxygen demand and ammonia) in the majority of rivers, with 99%
classified as fair or above quality. However, there are regional differences and
some individual rivers have deteriorated slightly.

•

In terms of the nutrients nitrate and phosphate, which are derived from
artificial fertiliser, farm slurry and sewage effluent of rivers, 99% (nitrate) and
95% (phosphate) are classified as moderately low or better. While nitrate
levels have shown little change, phosphate levels have increased slightly in
some rivers.

•

The Island’s rivers are slightly better quality as regards biology and chemistry
and much better as regards nitrates and phosphates, than in England, Wales
and Northern Ireland.

•

Levels of metals and acidity originating from the Island’s geology, land use and
disused mine workings may limit the potential invertebrate and fish populations
in some rivers.

•

Generally, overall river quality is very good for the majority of the Island’s
rivers. The deterioration of some rivers, especially as regards increasing
phosphate levels, emphasises the need for vigilance to avoid future problems.
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GENERAL INTRODUCTION

This report presents river quality as measured over the period autumn 2000 to
autumn 2005. This report is the third detailing long term monitoring on the rivers and
streams of the Isle of Man. The first was “The River Quality Baseline Survey” issued in
1998, which presented results from surveys carried out between 1995 and 1998. The
second was “River Quality 2000” issued in 2002, which presented results from surveys
carried out between 1998 and 2000. Comparisons are made between the results from
all three reports to allow comment on long-term river quality changes.

The current data set of 2003-05 is compared throughout with data sets from 2000-02,
1998-2000 and 1995-1998 to gauge long-term trends in water quality. The very small
degree of overlap between these previous data sets in terms of years covered, was a
product of personnel changes and the grouping of surveys to maximise the number of
results contributing to assignments of water quality class (no actual survey data was
ever used twice, but different seasons of the same year may be in different data sets).
The current data set of 2003-05 is discrete and comparisons with the previous 7 years
worth of biological and chemical data should be robust.
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The data used in this report have been treated in a similar manner to that collected by
the regulatory bodies of England, Wales and Northern Ireland, whereby a “General
Quality Assessment” (GQA) category is calculated from the data for a number of
aspects including biological, chemical and nutrient status. This presents a “snapshot”
of environmental quality for the major rivers and streams of the island and allows
comparison with any future surveys on the Isle of Man and surveys from the United
Kingdom.

The caveat that applied to the previous “River Quality 2000” report, applies once again
here, that any changes reported should be considered in the context that staff
responsible for sampling, analysis and data interpretation were different for all reports.
For the current report, samples of river water were taken in autumn 2000 and 2001,
spring, summer and autumn 2002, 2003, 2004 and 2005. Samples of freshwater
macroinvertebrates (small animals on the river bed that can be seen with the naked
eye) were taken in autumn 2000 and 2001, spring and autumn 2002 and 2003,
autumn 2004 and spring and autumn 2005. Foot and mouth disease restrictions
limited results that could be obtained in 2001. Only one set of macroinvertebrate data
was obtained in 2004, due to staff changes. Samples from autumn 2004 to autumn
2005 were all taken and processed by the current Biologist.
Since the “River Quality 2000” report, the sewage collection and treatment scheme
known as IRIS (Integrated Recycling of the Island’s Sewage) has been partially
implemented, a programme of licensing of discharges has been implemented by the
Environmental Protection Unit of DLGE and a code of practice has been promoted by
DAFF to farmers for the prevention of pollution from agricultural activities. It is hoped
all of these factors will have an increasing positive impact on river water quality.
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AN INTRODUCTION TO THE RIVERS OF THE ISLE OF MAN
The location of the Island’s rivers is shown in figure 1.

North
West

East

South

Following the protocol of the “Water quality 2000” report, the Island is split into four
geographical regions, East, South, North and West, based on river catchment areas.
The Eastern region has significant urban and industrial areas with a relatively large
number of inland sewage treatment works and streams in the Laxey area are
impacted by disused mine workings. The Southern Region is dominated by livestock
agriculture. Flows from the majority of rivers in the East and South were transferred to
the IRIS system in March 2004 and March 2005 respectively. The Northern Region
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can be split into two geographically distinct areas; the first being the Sulby River
catchment which drains the slopes of the island’s highest hill Snaefell (621m) through
Sulby Reservoir; the second being the flat Northern Plain which has slow flowing
watercourses akin to dykes and ditches. The Western Region is dominated by the
River Neb, of which a tributary, the Foxdale Stream is impacted by disused mine
workings. A number of small streams outside the main Neb catchment drain sewage
effluent discharges from Ballaugh, Kirk Michael and Glen Maye.
The catchment details including sampling sites and river lengths are shown in Table 1.
Table 1 Catchment and sampling details.

Region

Catchment

East

Glass

38.8

18.8

11

Dhoo

33.5

13.6

6

Laxey

24.6

11.4

4

Groudle

12.6

9.4

4

Middle

7.5

5.0

5

Baldrine

2.9

2

1

Colby

13.2

5.6

2

Silverburn

29.2

16.2

5

South

Sampling sites

4.7

0.1

1

Ballabeg

5.9

3.5

1

4

0.1

1

17.9

9.2

3

4

3.8

3

Neb (inc. Foxdale)

55.4

23.7

11

Glenmaye

14.6

6.4

2

Mooar

6.1

4.1

1

Kirk Michael

7.8

4.8

2

Ballaugh

14.6

4.6

1

Santonburn
Crogga

North

Sampled length (km)

Poylvaaish

Glashen stream

West

Drainage area (km2)

Lhen

22

6.2

3

Auldyn

12.3

7.8

3

Sulby

57.8

24

12

Cornaa

18.7

7

2

Total

408.1

187.3

84

The location of the sampling points were chosen in consideration of known discharges,
and location of confluences. While the vast majority of sampling sites have remained

River Quality 2005 – Government Laboratory
the same during each sampling period, a few sites have been added or removed over
the years, to cope with changing discharge regimes.
General Quality Assessment (GQA)
River Quality is assessed by the measurement of a group of factors (biological,
chemical

and

nutrient

GQA),

which

when

considered

together

provide

a

comprehensive representation of overall river quality. These factors also consider the
diversity of the biological community living in the riverbed and the chemical
constituents associated with discharges, run off and the geology within the river
catchment. The GQA scheme provides a method for comparing river quality from one
river to another and for observing changes through time. The methods used in this
report follow the GQA scheme as used by the regulatory authorities in England, Wales,
Scotland and Northern Ireland.
Quality assurance is addressed by a random external audit of biological samples by
the Centre for Ecology and Hydrology (CEH), the same auditor used by the
Environment Agency of England and Wales. For water chemistry samples, the United
Kingdom Accreditation Service (UKAS) assures quality levels of the analytical
laboratory.

beetle larva

caddis-fly larva, a macroinvertebrate
living on the riverbed

Biology
Samples are taken of macro-invertebrates which inhabit the riverbed.

Macro-

invertebrates do not move far and respond to everything in the water, as well as to
physical damage to their habitat. Macro-invertebrates can be affected by pollutants
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that happen infrequently, or in low concentrations which may be missed by chemical
sampling.

kick sampling for
macroinvertebrates

The samples are taken in spring and autumn and the results obtained are compared
with those expected from rivers of a similar physical nature but devoid of any pollution
stress. A large database of such unpolluted ‘pristine’ U.K. rivers of varying physical
types is held for comparison.

This system is called RIVPACS (Rivers Invertebrate

Prediction Accreditation System). The results from this comparative exercise allow a
river stretch to be graded into one of six grades ranging from grade a (very good) to

grade f (bad). Full details of the method are given in Appendix 1. Although this
system is not ideal for many of the small, spatey streams in the Isle of Man, which
have highly variable flow regimes, it is currently the best system available and the
results are relatively robust.
Chemistry
Samples of river water are taken three times per year from the same sites as used for
the Biological GQA described above, with some additions. These samples are analysed
for a number of determinants including Dissolved Oxygen, Biochemical Oxygen
Demand, and Ammonia which together indicate the organic pollution levels in the
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river. Organic pollution is probably the commonest form of pollution and derives from
sewage treatment works and farms.
As with the Biological GQA the results allow the river to be ranked from grade a (very
good) to grade f (bad). Full details of the method are presented in Appendix 2.
Nutrients
The same samples of river water as used for the chemical GQA described above are
further analysed for nitrate and phosphate. These substances are commonly termed
“nutrients” and high concentrations of these nutrients can cause increased organic
enrichment or eutrophication with excessive plant and algal growths. The main
sources of these substances are land runoff from agricultural fertiliser, animal
excrement and detergent from sewage effluent.
As before the results obtained from the analyses of these substances allow the river to
be placed in one of six grades ranging from grade one (very low) to grade six
(excessively high/very high).

However, grades for phosphate and nitrate are kept

separate and reported separately and not combined into a single nutrients grade. Full
details of the method are given in Appendix 3.

Information on the three GQA classification systems described above for each region is
shown on maps colour coded according to grade in figures 2 to 5 (East), figures 7 to 9
(South), figures 12 to 15 (North) and figures 17 to 20 (West).
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BIOLOGICAL GENERAL QUALITY ASSESSMENT
General Situation
Table 2 presents the general biological status of the rivers of the Isle of Man.
99% of the rivers were classified as fair quality or above in 2003-05, compared to
98% in 2000-02, 97% in 1998-2000 and 98% in 1995-8. While there was a slightly
lower percentage of good and very good category rivers recorded on the latest survey
compared to the previous five years, there was also a lower percentage of poor quality
rivers in 2003-05 (only 1%) compared to 2000-02 (only 2%), 1998-2000 (3%).

Table 2
Grade

Biological quality of rivers 1995 to 2005

Quality

1995 to 1998

1998 to 2000

2000 to 2002

2003 to 2005

River length % River length % River length % River length %

a

very good

21

22

30

40

b

good

40

48

40

28

c

fairly good

27

20

18

23

d

fair

10

7

10

8

e

poor

2

3

2

1

f

bad

0

0

0

0

163.9

168.5

168.5

170

Length surveyed
(km)
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Eastern Region
Eastern Region biological quality is shown in figure 2.
The River Dhoo recorded only fairly good or fair quality due to treated sewage
effluent. The Middle River recorded only fair quality due to effluent from industrial
processes and leachate seepage from landfill. River flows from the Douglas system,
including Onchan, Douglas and Union Mills were transferred to the IRIS system in
march 2004, so it is hoped water quality will improve in this region. Parts of the Laxey
River recorded only a fairly good quality in the lower reaches due to seepages from
past mining activities. The River Glass is good or very good quality throughout.

FIGURE 2.

a-Very good

BIOLOGICAL CLASSIFICATION 2005 - EASTERN REGION

b-Good

c-Fairly good

d-Fair

e-Poor

f-Bad
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Southern Region
Southern Region Biological quality is shown in figure 3.
Most rivers record good and above quality, except certain stretches such as the
Ballasalla section of the Silverburn river and middle stretch of the Crogga, which were
only fairly good due to sewage and industrial effluent. River flows from the south of
the Island were all transferred by March 2005 and so it is hoped the water quality will
improve yet further. The Crogga river has not, as yet, been incorporated in the IRIS
system.
FIGURE 3. BIOLOGICAL CLASSIFICATION 2005 – SOUTHERN REGION

a-Very good

b-Good

c-Fairly good

d-Fair

e-Poor

f-Bad
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Northern Region
Northern Region biological quality is shown in figure 4.
A distinction is apparent between the main River Sulby which reveals good/fairly good
quality and the sluggish Lhen Trench on the northern plain which records a lower
quality. Agricultural run off combined with the physical nature of the habitat may be
responsible for the fair or poor quality of the Lhen Trench. The Garey stream is of
only fair quality which may be due to run-off as it drains lowland agricultural areas.

FIGURE 4. BIOLOGICAL CLASSIFICATION 2005 – NORTHERN REGION

a-Very good

b-Good

c-Fairly good

d-Fair

e-Poor

f-Bad
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Western Region
Western Region biological quality is shown in figure 5.
Good or very good quality was recorded in most sites. Some notable exceptions are
Foxdale Stream which is affected by mine spoil run off and the Ballaugh Stream due to
seasonal drying up. The reason for part of the Glen Maye stream only attaining fairly
good quality may be due to the impact of treated sewage effluent discharges.

FIGURE 5. BIOLOGICAL CLASSIFICATION 2005 – WESTERN REGION

a-Very good

b-Good

c-Fairly good

d-Fair

e-Poor

f-Bad
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Comparison of biological quality in 2005 survey with previous survey
The percentage of rivers in each class for this and the previous survey are shown in
figure 6. Some noticeable trends are present, such as improvement of previously poor
stretches of river in the East and West since 2000 and deterioration of previously very
good stretches in the South, possibly due to agricultural run-off and treated sewage
effluent. It is hoped the IRIS system will continue to improve water quality.

Figure 6. Biological river quality, 1995 - 2005
Very good

Good

Fairly good

Fair

East

Poor

Bad
1995-1998
1998-2000
2000-2002
2003-2005

South

1995-1998
1998-2000
2000-2002
2003-2005

North

1995-1998
1998-2000
2000-2002
2003-2005

West

1995-1998
1998-2000
2000-2002
2003-2005

0%

50%
Percentage of river length

100%
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CHEMICAL GENERAL QUALITY ASSESSMENT
General Situation
Table 3 presents the general chemical quality status of the rivers of the Isle of Man.
There has been relatively little change in chemical water quality over the past decade,
with 99% of the rivers in the top three classes in 2003-05 compared to 97% for 200002, 98% for 1998-2000 and 98% for 1995-2000. Only 1% revealed poor quality in
2003-05. More subtle differences include an increase in the proportion of rivers in the
top class, 80% on this survey compared to 69% in 2000-02, 74% in 1998-2000. In
summary, chemical quality has improved slightly in many regions since the last survey.
However, the fact that some river lengths are only fair or poor quality and some
stretches have been downgraded from very good to good quality since 1995,
demonstrates the need for vigilance.

Table 3
Grade

Chemical quality of rivers 1995 to 2005

Quality

1995 to 1998

1998 to 2000

2000 to 2002

2003 to 2005

River length % River length % River length % River length %

a

very good

83

74

69

80

b

good

15

14

22

15

c

fairly good

2

10

6

3

d

fair

0

0

3

1

e

poor

0

2

0

1

f

bad

0

0

0

0

185.7

185.7

187.2

187.3

Length surveyed
(km)
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Eastern Region
Figure 7 shows chemical quality in the East.
Chemical quality is diminished in the Middle River and parts of the River Dhoo, due to
sewage, industrial effluents and tip leachate seepage. Again, it is hoped the IRIS
scheme will improve water quality still further.

The River Laxey shows very good

chemical quality due very low levels of organic pollution. It is relevant to note that
metals such as those arising from past mining activities are not considered in the
chemical GQA scheme. However, this is also true in those parts of England and Wales
which have rivers impacted by mine workings which can account for discrepancies in
biological and chemical assessments of water quality.

FIGURE 7. CHEMICAL CLASSIFICATION 2005 – EASTERN REGION

a-Very good

b-Good

c-Fairly good

d-Fair

e-Poor

f-Bad
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Southern Region
Figure 8 shows chemical river quality in the South.
The Southern region shows good or better quality in all rivers except a part of the
Crogga River impacted by treated sewage effluent. As in the “water Quality 2000”
report a distinction is apparent if the chemical quality is compared to biological quality
(Figure 3). The chemical quality is consistently higher than the biological quality and
emphasises the limitations of low frequency spot chemical sampling as opposed to
biological sampling which gives a longer term view of the state of the river. Chemical
monitoring may miss transient pollution events but their impacts may still be evident
weeks or months later in the structure of the macroinvertebrate community.
FIGURE 8. CHEMICAL CLASSIFICATION 2005 – SOUTHERN REGION

a-Very good

b-Good

c-Fairly good

d-Fair

e-Poor

f-Bad
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Northern Region
Figure 9 shows chemical river quality in the North
Chemistry quality is generally good or very good but the Northern region shows a
discrepancy in results between chemistry and biology. While the Sulby system may be
very good in terms of organic pollution levels, the local biological community does
suffer the impact of metal toxicity and this may be reflected in slightly lower biological
water quality scores. The lower chemical quality recorded from the Lhen Trench in is
probably associated with agricultural land usage.
FIGURE 9. CHEMICAL CLASSIFICATION 2005 – NORTHERN REGION

a-Very good

b-Good

c-Fairly good

d-Fair

e-Poor

f-Bad
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Western Region
Figure 10 shows chemical river quality in the West.
A similar situation showing differences between chemistry and biology is revealed in
the Western region where the chemistry results (fig 10) are almost entirely very good
compared to poorer biology results (fig. 5). This again, may at least be partially due
to the influence of toxic metals from past mining which are not picked up by the
chemistry classification system. This same discrepancy was noted in the 1998-2000
surveys.

FIGURE 10. CHEMICAL CLASSIFICATION 2005 – WESTERN REGION

a-Very good

b-Good

c-Fairly good

d-Fair

e-Poor

f-Bad
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Comparison of 2005 chemical survey with previous survey

The percentage of rivers in each class for this and the previous survey are shown in
figure 11. Generally chemical quality has improved in the majority of sites in all
regions. Notable exceptions to this are some Eastern rivers such as the Middle and
Dhoo which have declined in quality, probably due to the impacts of sewage effluent. It
is hoped the IRIS system will maintain improvements in water quality.

Figure 11. Chemical river quality, 1995 - 2005
Very good

Good

Fairly good

Fair

East
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Bad
1995-1998
1998-2000
2000-2002
2003-2005
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1995-1998
1998-2000
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1995-1998
1998-2000
2000-2002
2003-2005

West

1995-1998
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0%
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Percentage of river length

100%
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NUTRIENT GENERAL QUALITY ASSESSMENT – NITRATE
General Situation
Table 4 presents the nutrient status of the rivers of the Isle of Man as regards nitrate.
Nitrate is derived from land run off containing artificial fertiliser and farm slurry
spreading and it is also a constituent of fully treated sewage effluent. In the latest
survey, 99% of rivers were within the top three classes for nitrate, the same situation
as in 2000-02 and similar to 1995-98 and 1998-2000 (both 98%).

Table 4
Grade

Nitrate quality of rivers 1995 to 2005

Quality

1995 to 1998

1998 to 2000

River length % River length %

2000 to 2002

2003 to 2005

River length %

River length %

1

very low

41

42

49

47

2

low

28

28

23

28

3

moderately low

29

28

27

24

4

moderate

1

2

1

1

5

high

0

0

0

0

6

very high

1

0

0

0

185.7

185.7

187.2

187.2

Length surveyed
(km)
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Eastern Region
Figure 12 shows nitrate quality in the East
Levels range from moderate to very low, with several rivers suffering from the impacts
of treated sewage effluent and land run off. Landfill tip leachate is also a possible
source of pollution in the middle River.

FIGURE 12. NITRATE CLASSIFICATION 2005 – EASTERN REGION

1-Very low

2-Low

3-Moderately low

4-Moderate

5-High

6-Very high
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Southern Region
Figure 13 shows nitrate quality in the South
Levels are generally moderate to low for the same reasons cited for other regions,
industrial effluent, sewage effluent and land run off.

FIGURE 13. NITRATE CLASSIFICATION 2005 – SOUTHERN REGION

1-Very low

2-Low

3-Moderately low

4-Moderate

5-High

6-Very high
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Northern Region
Figure 14 shows Nitrate quality in the North
Levels of nitrate are very low throughout the vast majority of rivers sampled. This is
unsurprising, considering land use in the catchment and the scarcity of sewage
treatment plant discharges. Exceptions are found in the Lhen Trench and the Garey
Stream, both of which drain lowland agricultural areas contrasting with upland hill
farming in other parts of this region.

FIGURE 14. NITRATE CLASSIFICATION 2005 – NORTHERN REGION

1-Very low

2-Low

3-Moderately low

4-Moderate

5-High

6-Very high
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Western Region
Figure 15 shows Nitrate quality in the West
As found in the North, levels of nitrate are very low or low, as expected considering
land use in the catchment and the scarcity of sewage treatment plant discharges.

.
FIGURE 15. NITRATE CLASSIFICATION 2005 – WESTERN REGION

1-Very low

2-Low

3-Moderately low

4-Moderate

5-High

6-Very high
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Comparison of 2005 nitrate survey with previous survey
The percentage of rivers in each class in this and the previous survey are shown in
fig.16. There has been an overall improvement in nitrate levels in all regions. All
regions exhibit a high proportion of top quality classes and since 2000, some Southern
rivers have been upgraded from low to very low nitrate levels.

Figure 16. Nitrate levels in rivers, 1995 - 2005
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2000-2002
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1995-1998
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2000-2002
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1995-1998
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NUTRIENT GENERAL QUALITY ASSESSMENT – PHOSPHATE

General Situation
Table 5 presents the nutrient status of the Island’s rivers as regards phosphate.
Phosphate originates mainly from sewage effluents and artificial agricultural fertilisers.
While 86% of the Island’s rivers had very low phosphate levels, which is higher than
that found in the two previous surveys, the percentage of the Island’s rivers within the
top three classes for phosphate showed a slight decrease compared to that found in
both 2000-02 and 1998-2000 (95% as compared to 98%). This slight increase in the
percentage of rivers with moderate levels of phosphate compared to the previous two
surveys emphasises the need for vigilance to avoid problems associated with
eutrophication. Eutrophication is the enrichment of waters by inorganic plant nutrients
and can lead to excessive plant growth and low dissolved oxygen levels.

Table 5
Grade

Phosphate quality of rivers 1995 to 2005

Quality

1995 to 1998 1998 to 2000

2000 to 2002

2003 to 2005

River length
%

River length % River length % River length %

1

very low

88

80

82

86

2

low

1

16

12

5

3

moderately low

2

2

4

4

4

moderate

1

1

1

4

5

high

7

1

1

1

6

very high

1

0

0

0

185.7

185.7

187.2

187.2

Length surveyed
(km)
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Eastern Region
Figure 17 shows nutrient phosphate quality in the East.
In this region the River Dhoo, Middle River and Barroose Stream show elevated
phosphate levels indicating enrichment. Very high levels were recorded in the River
Dhoo due to the discharges from several sewage treatment plants and similarly very
high levels were found in the Middle River were probably due to industrial effluent and
disused landfill site leachate. Moderate levels indicating slight enrichment were found
in the Barroose Stream, a tributary of the Groudle River, but the source of this is
unknown.
FIGURE 17. PHOSPHATE CLASSIFICATION 2005 – EASTERN REGION

1-Very low

2-Low

3-Moderate

4-High

5-Very high

6-Excessively high
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Southern Region
Figure 18 shows nutrient phosphate quality in the South.
The Southern Region shows excessively high levels in the Crogga River due to treated
sewage effluent and industrial effluent, but all other rivers recorded low or very low,
which is an improvement on the 1995 - 2000 situation.

FIGURE 18. PHOSPHATE CLASSIFICATION 2005– SOUTHERN REGION

1-Very low

2-Low
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4-High

5-Very high

6-Excessively high
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Northern Region
Figure 19 shows nutrient phosphate quality in the North.
The Northern Region has very low phosphate levels throughout, probably due to the
very low volumes of sewage effluent discharged and low density of population

FIGURE 19. PHOSPHATE CLASSIFICATION 2005 – NORTHERN REGION

1-Very low
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5-Very high

6-Excessively high
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Western Region
Figure 20 shows nutrient phosphate quality in the West.
As with the North the very low phosphate levels are also found in the Western Region.
Slight increases in phosphate from very low levels in the Foxdale and Glen Maye
streams may be due to treated sewage effluent.

FIGURE 20. PHOSPHATE CLASSIFICATION 2005 – WESTERN REGION

1-Very low

2-Low

3-Moderate

4-High

5-Very high

6-Excessively high
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Comparison of 2005 phosphate survey with previous survey
The percentage of rivers in each class in this and the previous survey are shown in
Figure 21. Although there has been a general fall in the percentage highest quality
rivers since 1995-1997, the last five years have witnessed a gradual improvement in
all regions. However, in the East high levels of phosphate can still be found as can
very high in the South. Thus, there is still considerable scope for improvement in many
areas.

Figure 21. Phosphate levels in rivers, 1995 - 2005
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SUMMARY OF 2005 SURVEY
Changes in river quality
In the “Water Quality 2000” report, significant changes were recorded in respect of
river quality between 1996 and 2000. Generally, in that period, biological quality had
improved (except in the South) and chemical quality had deteriorated (except in the
West) along with nutrient phosphate quality, with nitrate levels remaining constant. It
is a more mixed picture for river quality between 2000 and 2005, with biological and
chemical quality improving in some areas, while deteriorating in others.
Biological quality has continued to deteriorate in the South, while in the North (which
represents 34% of all river lengths sampled), biology has continued to improve (Figure
22).

There was no change in the East and rivers in the West have deteriorated

between 2000 and 2005. However, it is relevant to note that for a river already graded
as very good, there is no scope for improvement within the grading system, the only
possible outcomes being no change or deterioration.
Figure 22. Net change in biological quality between 2000 and 2005
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The deterioration in chemical quality witnessed between 1996 and 2000 has continued
in the East, but quality has improved in the South and North, with no change in the
West (Figure 23). The improvements in the South were mainly due to the regarding of
lengths of rivers.
Figure 23. Net change in chemical quality between 2000 and 2005
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There was little change in nitrate levels between 1996 and 2000, with a small
improvement in levels in the East and a very small deterioration in the North being the
only changes. This pattern is almost repeated in the 2000 – 2005 survey, except that
the South has shown a small improvement in nitrate levels.

Figure 24. Net change in Nitrate levels between 2000 and 2005
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Between 1996 and 2000, phosphate quality deteriorated in the East, South and North,
with no change in the West. In contrast, between 2000 and 2005, phosphate quality
improved in the South and West, with no change in the North and deterioration only in
the East. However, to put these shifts in context, the vast majority of changes were
between low and very low grades.

Figure 25. Net change in Phosphate levels between 2000 and 2005
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Future Impacts on River Quality
The data since 2000 indicates that the partial implementation of IRIS and the licensing
of discharges by the Environmental Protection Unit may have had the positive effect
on river water quality. The IRIS scheme has only been partially implemented,
meaning there are still areas adversely affected by sewage outflows, which would be
expected to show improvement if the existing sewage systems were to be replaced
by a more modern and effective system, whether as the original planned extension to
IRIS or by an alternative system.
Slight deterioration in biological water quality in parts of the Island, albeit from
previously very high levels, stresses the fact that there are no grounds for
complacency. The same is true of phosphate levels which are still high in some areas
and with increasing population size, nutrient enrichment from sewage and run-off will
always be a threat to the most sensitive animal life in our rivers. Continued river
quality monitoring by the Government Laboratory, greater control of discharges by the
Environment Protection Unit and the recent appointment of a River Management
Project Officer to promote best practice in watercourse management, will all help
safeguard the general improvement in water quality, the Island has witnessed in the
past 10 years.
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LOCAL RIVER QUALITY COMPARED TO THAT ENGLAND, WALES AND
NORTHERN IRELAND
Biological Quality
Rivers in England / Wales have been surveyed every five years and have significantly
improved since 1990, revealing 95% at fair and above biological quality in 2005. In
Northern Ireland 98% are fair or above. The Isle of Man rivers are better again with
99% at fair and above quality.
Chemical Quality
A similar situation is shown in chemical river quality whereby rivers in England / Wales
and Northern Ireland 94% and 94.5% respectively, reveal fair or above chemical
quality in 2005 compared to 99% in The Isle of Man.
Nutrient quality – Nitrate
Nitrate quality in the rivers of England and Wales is significantly worse than that found
on the Island. In England / Wales, 72% of rivers show a moderate or better quality
whereas 100% of Isle of Man rivers record this level.
Nutrient quality – Phosphate
A similar situation is found with the Phosphate nutrient where only 49% of English and
Welsh rivers record moderate or above quality compared to 99% recording that
quality on The Isle of Man.
To summarise, rivers on the Isle of Man are slightly better quality as regards biology
and chemistry and significantly better as regards nitrates and phosphates, than rivers
in England and Wales. This was the identical situation to previous 2000 data set and
these favourable comparisons do put the slight deterioration in water quality in certain
regions of the Island into perspective.
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Riverine Metal Pollution 2005
Rationale
Historically, some 18 out of 84 routine river monitoring sites were regularly analysed
for metals. These consisted of 9 sites on the Sulby River and its upper tributaries
being tested for aluminium, 3 sites on the Laxey River being tested for lead and zinc
and 6 sites located on rivers in the vicinity of the Archallagon Plantation (the Foxdale,
St. John’s and Dhoo) also being tested for lead and zinc. The selection of these sites
seems to have evolved through local knowledge of metal ‘blackspots’ on the Island
rather than a coherent strategy. To ascertain if these 18 sites were indeed the most
problematic areas for metals on the Island, all 84 routine river sites were tested for
metals to ascertain metal levels throughout the Island’s river systems.
Macroinvertebrates used in biological monitoring of organic pollution, do react to levels
of metal in the water, which can lead to discrepancies between water quality grades
obtained by biological monitoring and organic chemical monitoring. Metal levels can
also be significant to fish development and survival.
Method
During June and July 2005, all 84 sites were tested for aluminium, lead and zinc
(Appendix 4). Figures 26-28 show the concentrations of these respective metals in
river water samples. Figures 27 and 28 also present the locations of lead and zinc
mines (based on Southgate et al., 1983 who combined location data from Lamplugh,
1903 and MacKay and Schnellmann, 1963).
Aluminium
Prior to this survey, aluminium testing was restricted to the Sulby River system, as it
had previously been assumed these sites represented the major problem areas on the
Island. However, Figure 26 clearly shows that the highest aluminium level (0.571
mg/l) was found in the River Dhoo, downstream of Archallagon, with high levels also
found in St. John’s stream downstream of Archallagon (0.294 mg/l). In addition to
these two sites, sections of the Foxdale stream (0.241 mg/l), Glenmaye stream (0.294
mg/l) and the Colby River (0.155 mg/l), also presented higher levels of aluminium
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than found in any part of the Sulby system (maximum value of 0.148 mg/l –
Lhergyhenny stream).
Aluminium is toxic to fish in the pH range 5.0-5.5, with aluminium ions
interfering with the regulation by calcium of gill permeability, while also clogging gills
with mucus and interfering with respiration (Mason, 1994). pH values for all Sulby
sites and its tributaries ranged from 7.03 – 7.26 for the sampling period and therefore
were unlikely to be a threat to fish populations, at least during this period. These pH
values were typical of the past 10 years Sulby monitoring data. Indeed, the lowest pH
ever recorded by routine monitoring in the Sulby system was 5.52 and this was only
once in the 10 year period. However, extreme episodes of high acidity, not detected
by routine monitoring, may have an impact. pH values for all of the remaining routine
sampling sites on the Island were 6.5 or above, with the notable exception of the
River Dhoo in the vicinity of Archallagon. This latter site, which exhibited the highest
aluminium level, was also the most acidic of all the routine monitoring sites and it is
here that fish populations would be expected to suffer the most.
Lead
Figure 27 shows lead levels were generally highest in areas where it was previously
monitored, such as Laxey and the Foxdale and St. John’s streams in the vicinity of
Archallagon. Similarly, to the Aluminium pollution, the highest level of lead was found
in St. John’s stream immediately downstream of Archallagon (0.137 mg/l).
Unsurprisingly, the river systems with the highest lead levels tend to be those located
near the remnants of mines.
Zinc
Figure 28 shows zinc levels and these followed a similar pattern to lead, being highest
in the vicinity of Laxey, and in rivers and streams in the vicinity of Archallagon. The
highest level of zinc was found in the Foxdale stream (0.44 mg/l, Lower Foxdale).
Conclusions
Levels of metals throughout the Isle of Man will predominantly be a reflection of the
Island’s natural geology, probably influenced by historical mine working, particularly
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where there are areas of mine spoil or where water flows through old mine workings
before entering the river. Levels of acidity in some rivers also reflect mining
disturbance, land use (such as conifer plantations) as well as underlying natural
conditions. This is similarly the case in parts of England and Wales. It is relevant to
note that there are no historical data to show the metal content of the island’s rivers
before the mining industry, so it is not possible to ascertain with certainty the levels of
metals that may be the truly ‘natural’ consequence of the island’s geology
The levels of metals in some areas of the Island may limit the size and diversity of
potential invertebrate and fish populations. Future water quality monitoring and
assessments involving macroinvertebrates should always be interpreted in the context
of metal levels, in addition to levels of organic pollution, in order to get a more
comprehensive view of the state of the Island’s rivers.
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Fig. 26. Aluminium levels in the routine monitoring sites.
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Fig. 27. Lead levels in the routine monitoring sites, with location of remnant
lead mines
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Fig. 28. Zinc levels in the routine monitoring sites, with location of remnant
zinc mines
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APPENDIX 1 - General Quality Assessment of rivers: biology

The biological scheme is based on the macro-invertebrate communities of rivers.
Macro-invertebrates are small animals that can be seen with the naked eye and
include insects such as mayflies, caddis-flies, snails, shrimps, worms and many others.
Macro-invertebrates are useful for biological assessment because they are found in all
fresh waters, do not move far and respond to everything in the water, as well as to
physical damage to their habitat. They can be affected by pollutants that occur
infrequently or in very low concentrations and which may be missed by chemical
sampling.
The variety of macro-invertebrates differs from site to site and from river to river even
when there is no pollution or physical disturbance. This is because they are affected
by the size, slope, altitude and geographical location of the watercourse, the nature of
the streambed, the river flow and the geology of the catchment. Because of such
differences, it is best to describe biological quality as the difference between the
macro-invertebrate community actually found in the river and that which would be
expected under natural conditions. We use a computer-based system called RIVPACS
(River Invertebrate Prediction and Classification System) to predict the macroinvertebrates that would be found if the river was unpolluted and undamaged.
The rivers and streams of the Isle of Man support a less diverse biological community
than those in the UK which were used in setting up the RIVPACS database. Therefore
a version of RIVPACS based on similar less diverse fauna from Northern Ireland was
used for the treatment of local data. While this is still not perfect because of the more
diverse fauna found in Northern Island than the Isle of Man, it is the best available
technique currently available for assessing the Island’s biological water quality.
Because there are 4,000 species of aquatic macro-invertebrates in the British Isles, the
analysis of the samples has to be simplified, so we do not identify individual species
but only the major types (taxa), mostly at the family taxonomic level. A key piece of
information is the number of different taxa. A fall in the number of taxa is a general
index of ecological damage, including overall pollution (organic, toxic and physical
pollution such as siltation, and damage to habitats or the river channel). For
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consistency, we only consider the taxa used in the BMWP (Biological Monitoring
Working Party) system. In the BMWP System, a numerical value has been assigned to
to 80+ different taxa (known as the BMWP-scoring families) according to their
sensitivity or tolerance to organic pollution. The average of the values for each taxon
in a sample, known as ASPT (average score per taxon) is a stable and reliable index of
organic pollution. Values lower than expected indicate organic pollution.
The most useful way of summarising the biological data was found to be one that
combined the number of taxa and the ASPT. The best quality is indicated by a diverse
variety of taxa, especially those that are sensitive to pollution. Poorer quality is
indicated by a smaller than expected number of taxa, particularly those that are
sensitive to pollution. Organic pollution sometimes encourages an increased
abundance of the few taxa that can tolerate it. RIVPACS is used to predict the number
of taxa and the ASPT that would be expected at each site if the site was unstressed by
pollution. We combine the results from samples collected in spring and autumn to take
account of seasonal variations. Both ASPT and number of taxa in the samples are
divided by the equivalent values predicted by RIVPACS so that they are expressed as
the proportion of their value when environmental quality is good. These proportional
values are called Ecological Quality Indices (EQIs).
An EQI of about 1 indicates that the ASPT or number of taxa in the sample collected
from the site was the same as that predicted for the site by RIVPACS. From this we
infer that the site is not damaged ecologically and that it is not polluted. Lower values
of EQI indicate that the environment is damaged or the river is polluted. Occasionally,
we get EQIs greater than 1: these indicate that the site is of better ecological quality
than the average for an unpolluted or undamaged site of that type. EQIs enable us to
compare the biological quality at different sites and rivers on a common scale,
unaffected by the natural differences in the macro-invertebrates that they can
support.
Classification
The biological grades are based on the values of the EQIs set out in Table A. The
grade assigned to a site is whichever one is the poorest, based on either EQI for ASPT
or EQI for the number of taxa.
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Table A B1: Biological grades
Grade

EQI for ASPT

EQI for number of taxa

Environmental

quality
a

1.00

0.85

very good

b

0.90

0.70

good

c

0.77

0.55

fairly good

d

0.65

0.45

fair

e

0.50

0.30

poor

f

-

-

bad

In setting up a system that applies to all types of rivers we started from the fact that it
is easy to recognise the best and worst quality. The system represented by Table A
started out as a consensus of industry biologists on the optimal, yet simple, way of
giving the appropriate grade to rivers recognised as poor or bad. We then drew up a
similar consensus for rivers of best quality. Between the extremes of very good and
bad we chose intermediate grades that allow us to detect and report gradual changes
so that we can act on deteriorations before they go too far. Although the biology of
these intermediate grades will differ from site to site in terms of the actual taxa that
are present, the grades will reflect the relative position of the sites on a common scale
between the best and worst possible quality.
Grade a – very good
The biology is similar to (or better than) that expected for an average, unpolluted river
of this size, type and location. There is a high diversity of families, usually with several
species in each. It is rare to find a dominance of any one family.
Grade b – good
The biology shows minor differences from Grade 'a' and falls a little short of that
expected for an unpolluted river of this size, type and location. There may be a small
reduction in the number of families that are sensitive to pollution, and a moderate
increase in the number of individuals in the families that tolerate pollution (like worms
and midges). This may indicate the first signs of organic pollution
Grade c – fairly good
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The biology is worse than that expected for an unpolluted river of this size, type and
location. Many of the sensitive families are absent or the number of individuals is
reduced, and in many cases there is a marked rise in the numbers of individuals in the
families that tolerate pollution.
Grade d – fair
The biology shows considerable differences from that expected for an unpolluted river
of this size, type and location. Sensitive families are scarce and contain only small
numbers of individuals. There may be a range of those families that tolerate pollution
and some of these may have high numbers of individuals.
Grade e – poor
The biology is restricted to animals that tolerate pollution with some families dominant
in terms of the numbers of individuals. Sensitive families will be rare or absent.
Grade f – bad
The biology is limited to a small number of very tolerant families, often only worms,
midge larvae, leeches and the water hog-louse. These may be present in very high
numbers but even these may be missing if the pollution is toxic. In the very worst
case there may be no life present in the river.
Methods
A consistent discipline is adopted across the British Isles for sampling and analysis.
This includes systems for auditing and controlling the quality of the data. Each
biological site corresponds to a stretch of river also characterised by a chemical site.
Although the biological and chemical sites are not always coincident, they are subject
to the same water quality, and as far as possible not separated by tributaries,
discharges, weirs or other potential influences on water quality. Two biological
samples are collected, one in spring (March to May) and one in autumn (September to
November). Strictly defined protocols are followed to ensure that the data are
comparable throughout the British Isles, and compatible with RIVPACS. To take
account of natural seasonal variations, the lists of families from samples collected in
spring and autumn are pooled for the calculation of ASPT and the number of taxa at
each site. The samples are collected by three-minutes of active sampling with a kicknet. Every sample is supplemented with a one-minute visual search for individual
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animals living on the water surface or attached to rocks, logs or vegetation. All the
samples are analysed in laboratories. The methods used to wash and sort the samples
have been standardised as far as possible. Environmental measurements collected for
RIVPACS comprise the width and depth of the stream, the alkalinity of the water and
the percentage cover on the riverbed of boulders, gravel, sand and silt. RIVPACS uses
annual averages based on measurements taken in spring, summer and autumn.
Environmental measurements for RIVPACS are collected with every biological sample
and once in the summer so that we can check that the measurements on which the
predictions are based are still representative. RIVPACS also uses information from
maps about the sampling site. This includes the grid reference, the slope of the river,
its altitude and the distance of the site from the source of the river.
A scheme of quality control is established in the laboratory, to ensure that an average
of no more than two taxa were missed in each sample. This involves re-inspecting
10% of all samples. There is also an independent audit in which samples are reanalysed by biologists from the RIVPACS Team at the Centre for Ecology and
Hydrology in Dorset every year. When introduced, these were the first systematic
schemes for measuring and controlling the analytical quality of ecological surveys of
this type and size anywhere in the world. All the procedures are documented in full to
provide additional quality assurance. A common and unavoidable source of error is
that a biologist may fail to notice all the taxa collected. The animals are often difficult
to spot amongst the vegetation, gravel, silt or detritus collected with the sample. This
error is much more likely than that of recording a taxon that is not in the sample. This
introduces a bias and means that our assessments of biology tend to be pessimistic
estimates of the true quality of the river.
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APPENDIX 2 - General Quality Assessment of rivers: chemistry
Methods
The industry method for classifying the water quality of rivers and canals is known as
the General Quality Assessment scheme (GQA). It is designed to provide an accurate
and consistent assessment of the state of water quality and changes in this state over
time. The scheme consists of separate windows on water quality. The Chemical GQA
describes quality in terms of chemical measurements which detect the most common
types of pollution. It allocates one of six grades (A to F). The process is set out below.
To each sampling site, we assign the stretch of river that the site will characterise. In
the main, these sites, and the monitoring, are the same as those used to take
decisions on developments that may affect water quality - discharges, abstractions
and changes in land use.
We use only the results from the routine pre-planned sampling programmes. To avoid
bias we ignore any extra data collected for special surveys or in response to incidents.
Sites are sampled 3 times a year. We use the data collected over three
years and this produces 9 samples per site, the best that can be achieved with
resources available.
The percentiles are calculated from the samples for biochemical oxygen demand,
dissolved oxygen and ammonia and the results are compared with the standards in
Table B1. A grade is assigned to each river length according to the worst determinant.
The grade is defined in Table B1 by standards for biochemical oxygen demand (BOD),
ammonia and dissolved oxygen. These determinants are indicators of pollution that
apply to all rivers, first because of the widespread risk of pollution from sewage or
farms, and second because of the toxicity of ammonia and the requirement for
dissolved oxygen for aquatic life, including fish. Table B2 describes the general
characteristics of each grade.
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GQA grade Dissolved oxygen
(% saturation)
10-percentile

Table B1
Biochemical oxygen demand

Ammonia

(mg/l)
90-percentile

(mgN/l)
90-percentile

A

80

2.5

0.25

B

70

4

0.6

C

60

6

1.3

D

50

8

2.5

E

20

15

9.0

F

<20

-

-

Table C2: Grades of river quality for the chemical GQA
Chemical grade
A Very good

Table B2
Likely uses and characteristics*
All abstractions
Very good salmonid fisheries
Cyprinid fisheries
Natural ecosystems

B Good

All abstractions
Salmonid fisheries
Cyprinid fisheries
Ecosystems at or close to natural

C Fairly good

Potable supply after advanced treatment
Other abstractions
Good cyprinid fisheries
Natural ecosystems, or those corresponding to
good cyprinid fisheries

D Fair

Potable supply after advanced treatment
Other abstractions
Fair cyprinid fisheries
Impacted ecosystems

E Poor

Low grade abstraction for industry
Fish absent or sporadically present, vulnerable
to pollution**
Impoverished ecosystems**

F Bad

Very polluted rivers which may cause nuisance
Severely restricted ecosystems

*Provided other standards are met
**Where the grade is caused by discharges of organic pollution
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APPENDIX 3 - General Quality Assessment of rivers: nutrients
Methods
The same samples collected for Chemical GQA classification described in Appendix 2
above are further analysed for the nutrients Nitrate and Phosphate. The statistic used
is the mean over a three-year period
Classification
A grade from 1 to 6 is allocated for both phosphate and nitrate. These are not
combined into a single nutrients grade. In this respect it differs from the chemical
classification, which combines factors into a single grade. This cannot be done for
nutrients. There are no set ‘good’ or ‘bad’ concentrations for nutrients in rivers in the
way that we describe chemical and biological quality. Rivers with different topography
have naturally different concentrations of nutrients. ‘Very low’ nutrient concentrations,
for example, are not necessarily good or bad; the classifications merely states that
concentrations in this river are very low relative to other rivers

Phosphate grades
The table below gives the limit for each phosphate grade, i.e. averages less than 0.02
mgP/l are graded class 1. The description given uses common terms to distinguish
between the classes.
Classification for phosphate

Grade limit (mgP/l)

Description

Mean
1

<0.02

Very low

2

>0.02 to 0.06

Low

3

>0.06 to 0.1

Moderate

4

>0.1 to 0.2

High

5

>0.2 to 1.0

Very high

6

>1.0

Excessively high
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The descriptors used relate to the concentrations in the grades. ‘High’ descriptions are
used for all the grades where the average is more than 0.1 mg/l. This is the
concentration considered indicative of possible existing or future problems of
‘eutrophication’. (This is the term given to the enrichment of water by nutrients,
especially compounds of nitrogen and/or phosphorus, causing accelerated growth of
algae and higher plant forms to produce an undesirable disturbance to the balance of
organisms present in the water and the quality of the water concerned.) High
concentrations of phosphate do not necessarily mean that the river is eutrophic. Other
factors have to be taken into account such as the amount and type of algae present,
flow rates, and dissolved oxygen concentrations.
Nitrate grades
The table below gives the limits for each grade. For example, grade 2 is assigned to
averages between 5 and 10 mg NO3/l. The descriptors use common terms to
distinguish between the grades.

Classification for nitrate

Grade limit (mg NO3/l)

Description

Mean
1

<5

Very low

2

>5 to 10

Low

3

>10 to 20

Moderately low

4

>20 to30

Moderate

5

>30 to 40

High

6

>40

Very high

The descriptors relate to the nitrate concentrations in each class. ‘High’ concentrations
refer to average concentrations above 30 mg/l. This limit very roughly corresponds
with a 95 percentile limit of 50 mg/l which is used in the EC Drinking Water Directive
and the EC Nitrate Directive. There is, however, no direct comparison because the
methods used to calculate the 95 percentile for the purposes of these Directives are
strictly laid down and cannot be estimated from average concentrations over three
years.

