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1. Background
The Riverfly Monitoring Initiative (RMI) method used in this project was developed by the Riverfly Partnership
(www.riverflies.org) and launched nationally in 2007. It is now deployed by an estimated 2000 volunteers on 1500
sites across the UK.
The aims of the RMI are to:


increase catchment wide monitoring



detect pollution and allow a more timely response to identifying sources of pollution by the Environment
Agency (EA)



map key problem areas that should be targeted for improvement



develop a network of volunteers and groups that can link to other projects



raise awareness and empower local groups

The RMI on the Hogsmill was initiated in 2014. The organisations involved are some of the key stakeholders within
the Hogsmill Catchment Partnership which is hosted by the South East Rivers Trust.

2. Method
The RMI uses the presence and abundance of eight target groups of invertebrates as indicators of river health.
Samples are collected using a kick net in a standardised three minute kick/sweep, followed by a one minute manual
search of larger stones. Once a sample has been taken it is analysed on the river bank. Invertebrates relevant to
the RMI are separated from the sample using pipettes and sectioned trays. The relative abundance figures for the
RMI invertebrate groups are converted into a score for the sample. By standaradising the sampling method, RMI
scores can be compared between sites and for the same site, to detect changes in the ecological health of the river,
over time.

Volunteers are sent sampling dates at the beginning of each year. Generally the third weekend of each month is
designated a sampling weekend. Volunteers are free to carry out their sample within the 4 day sampling period
which runs from Friday to Monday.

A score below a pre agreed ‘trigger level’ indicates that the river may be polluted. A trigger level of 5 for all
Hogsmill sites was set in consultation with the EA’s, Environment Monitoring Officers in 2014.
3

London’s Rivers: Hogsmill River Monitoring

The following criteria have informed the selection of RMI monitoring sites on the Hogsmill:

•

safe access to the river

•

permission from landowner

•

proximity to a source of volunteers or to a volunteer group

•

suitable river substrate (not deep silt)

Details of the seven sites monitored since the start of the RMI are given in Table 1

Table 1: Sites on the Hogsmill where RMI samples have been taken between 2014 and 2016
Site

Partnership organisation

Grid reference

Monitoring period

Middle Mill

Kingston University

TQ 18529 68733

01/04/2014 to present

The Bridge at
Berrylands
Hogsmill Sewage
Treatment Works
Bonesegate

Kingston Biodiversity
Network

TQ 20034 67880

01/04/2014 to present

Thames Water

TQ 19210 68570

09/02/2015 to 01/11/2015

Kingston Biodiversity
Network

TQ 20235 64930

01/04/2016 to present

South East Rivers Trust

TQ2109463579

01/06/2014 to present

Lower Mole Project

TQ 21504 63318

01/06/2014 to present

Lower Mole Project

TQ 21451 63317

01/04/2016 to present

Ewell Storm Tank
Green Lanes
Stream A
(downstream)
Green Lanes
Stream B
(upstream)

2.1. RMI Training
Five separate RMI training events have been held, four at Kingston University and one, with the Lower Mole
Project, in Epsom. A total of 42 volunteers have attended the 6 hour training sessions where they learnt about:


safe working practice in the river and on the river bank



the theory of biotic assessment of river health



how to take and score an RMI sample



how to identify the RMI Invertebrate groups



the significance of triggers levels and the procedure to follow in the event of a trigger level breach



the need for biosecurity and how to prevent the spread of invasive species
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Figure 1: RMI training in 2014 with the Lower Mole Project in June and at Kingston University in 2015.

2.2. Health & Safety
The health and safety of citizen scientists is the most important element of the project. During the training
volunteers are briefed on the risks involved in entering the river and asked to sign the ZSL risk assessment. They are
also given a dynamic risk assessment, used before entering the river each month to reassess conditions and make
sure it is safe to enter the water.

3. Results
139 samples have been taken at 7 sites on the river between April 2014 and December 2016. Table 2 shows that
4.4, recorded at The Bridge at Berrylands, was the lowest mean RMI score in 2016 and highest mean score, 7.9, at
the site nearest the source of the river at Green Lanes B (upstream). Table 3 shows that only 4 of the RMI
invertebrate groups, olives (Baetidae), gammarus, cased and caseless caddisfly larvae have been recorded in the
river in 2016. The proportion that these animals are found in during sampling is fairly consistent at all sites. RMI
invertebrates not found in the river in 2016 include mayfly (Ephemeridae), flat bodied mayfly (Heptageniidae), blue
winged olives (Ephemerellidae) and stoneflies. Figure 3 compares mean RMI scores for 4 sites with two full years of
sampling. The greatest difference in mean score for the year is seen at the Ewell Storm Tank site with a mean of 6.3
in 2015 compared to a mean of 4.7 in 2016.
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Table 2: mean RMI scores for sites sampled in 2016 and the % of samples that breached the site trigger level

Site

2016 mean RMI score

% of samples that breached
the trigger level

Middle Mill

5,3

27%

The Bridge at Berrylands

4,4

45%

Bonesgate Junction

6,4

0%

Ewell Storm Tank

4,7

40%

Green Lanes A

6,9

0%

Green Lanes B

7,9

0%

Table 3: Monthly RMI scores for sites sampled in 2016 and the mean score for the year of each invertebrate group
recorded at the site
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2016 Monthly RMI scores
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Ewell Storm Tank
10

RMI Score

8
6
4
2
0

Months

RMI Score

Green Lanes A
10
9
8
7
6
5
4
3
2
1
0
Trigger
levels
Months

Green Lanes B
10
RMI Score

8
6
4
2
Dec.

Nov.

Oct.

Sep.

Aug.

Jul.

Jun.

May

Apr.

Mar.

Feb.

Jan.

0

Months

8

London’s Rivers: Hogsmill River Monitoring
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Figure 3: mean RMI scores for 2015 and 2016

4. Discussion
Approximately 278 voluntary hours have been spent monitoring the river since 2014. This represents a significant
increase in the frequency of ‘health checks’ on the river that have formerly only been conducted by the EA. With six
people joining the 2016 RMI training the community of RMI volunteers continues to grow albeit at a slower rate
than in 2014 and 2015. A significant added value of having an RMI on a river, although hard to quantify, is derived
from the increase in community understanding of river ecology and the sense of ownership and stewardship that
typically develops with them. The level of volunteer engagement in the RMI and other activities on the Hogsmill is
very encouraging and illustrates a positive appetite in the catchment for local people to work in partnership with
Environmental NGOs and statutory agencies.

The RMI data collected by volunteers provides a valuable baseline on which to build an increasingly detailed picture
of the ecological quality of the river. The RMI methodology is a simplified, citizen science version, of the monitoring
method used by the EA to check the ecological quality of rivers for Water Framework Directive classification.
Invertebrate monitoring systems such as the Biological Monitoring Working Party (BMWP) (now updated to
Whalley, Hawkes, Paisley, Trigg - WHPT) use the differing tolerances of invertebrate families to pollution,
particularly organic pollution, to assess how degraded a river environment is. Animals with a higher score are more
susceptible to pollution.
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Table 4 shows the BMWP and WHPT scores (UKTAG, 2014) for the taxa used in the RMI. In the case of stoneflies,
caseless and cased caddis these are not taxonomic families, therefore no appropriate fit with BMWP and WHPT
scores exists. The scores are included here to illustrate the relative sensitivity of the RMI groups to pollution. With
flat bodied mayfly and mayfly being the most sensitive, and olives and gammarus the least.

Table 4: BMWP and WHPT Index values for the taxa used in the RMI method
WHPT score for

Group/family

BMWP score

Flat bodied mayfly (Heptageniidae)

10

8.5

Mayfly (Ephemeridae)

10

8.3

Blue winged olive mayfly (Ephemerellidae)

10

7.9

Olives (Baetidae)

4

3.6

Stoneflies (plecoptera)

No score

No score

Caseless caddis

No score

No score

Cased caddis

No score

No score

Gammarus

6

4.2

abundance 1-9

Only the more pollution tolerant RMI invertebrate groups, gammarus and olives and caddisfly larvae are recorded
in any significant number at the Hogsmill RMI sites. This is not uncommon for urban rivers, which for many years
have been impacted by inputs of nutrients from Combined Sewer Overflows or misconnections and diffuse
pollutants from roads (Leeming and England, 2004)

When reviewing RMI data it is important to keep in mind that complex relationships exist in rivers. Invertebrate
communities are not only impacted by water quality but also geomorphology, water quantity and flow, shading,
sediment quantity and quality. The RMI scores should only be taken as an indicative guide to ecological quality at
each sample site and as a means of detecting acute pollution events. The two sites on the Hogsmill however with
the lowest mean RMI scores, the Bridge at Berrylands and Ewell storm tank do appear to be impacted by nearby
sources of pollution. There are regular reports of misconnection problems at the outfall at the upstream end of the
Bridge at Berrylands site and at the Ewell Storm Tank serious concerns have been raised by volunteers about the
impact of the Ewell (and Epsom) storm tanks on the river. Volunteers at Ewell and further downstream find a large
amount of ‘rag’ (sanitary towels mainly) suggesting regular discharges of sewage to the river. The issues of polluting
surface water outfalls and the storm tanks have been investigated in two separate reports (ZSL, 2016 and SERT,
2016) both are available from the catchment partnership.

At the 2016 Hogsmill Forum (Figure 4) the EA showed that 229 substantiated pollution incidents were recorded
between 2001-2015. Given this number it is extremely important that the communities adjacent to the Hogsmill
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continue to work together to monitor the river and work within the catchment partnership to gather data that can
be used to inform its management. The RMI trigger level reporting system is not working as it should at sites such
as the Bridge at Berrylands where regular low RMI scores are probably more related to chronic pollution problems
than acute events but regular visits to the river by trained volunteers is supporting better dialogue between the
volunteers, EA and Thames Water. For example, in December 2016 an RMI volunteer noticed a large flow of sandy
silt into the river from an outfall at Hogsmill Meadows. From his training he was able to promptly report relevant
details and photographic evidence to EA that resulted in Thames Water being on site and investigating within a
couple of hours.

Figure 4: Volunteers at the Hogsmill Forum at ZSL in February 2016

In addition to supporting the detection and reporting of pollution events the RMI will, with time, show trends in
ecological health of the river. Figures 5 and 6 below were created by the EA by applying the RMI scoring system to
their historic invertebrate data from the river. It was presented at the Hogsmill Forum in 2016. They show
improvements in ecological condition at two sampling sites over the last 26 years which does give hope that with
sustained work by the Catchment Partnership the river can reach its ecological potential.
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Figure 5: RMI score extracted from EA invertebrate monitoring at Villiers Road downstream of the Hogsmill STW

Figure 6: RMI score extracted from EA invertebrate monitoring at Surbiton Park downstream of Surbiton Stream
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