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Introduction 

The Small Stream Impact Score (SSIS) provides a methodology to help determine if a waterbody is 

Probably not significantly impacted, Indeterminate or Probably Impacted. This level of assessment 

is based on an adaption of the Small Stream Risk Score (SSRS) with incorporation of further indicators 

(e.g. macrophytes, macroalgae) to support identification of significant pressures. (see Section 4.2.1 of 

Volume 1 of Local Catchment Assessment Guidance Manual).  

It is important to note that the SSIS cannot be used to determine status. However, it is not appropriate 

to state that a river is at any status class as SSIS is not a status tool. The SSIS is an assessment of the 

probability of impact not status. It is important that we are clear in the language we use to describe 

our findings. Additionally, the score itself does not indicate the degree of impact i.e. an SSIS score of 

12 does not necessarily mean that the waterbody is of better quality than one with a score of 8, it is 

merely that both are determined to be Probably not significantly impacted in both cases.  

The Ecology Working Group first developed this guidance in 2019 to supplement the training provided 

in 2018 (Local Catchment Assessment Training Course) and aid in interpretation of macroinvertebrate 

communities observed during Local Catchment Assessment. Since 2019, the Ecology Working Group 

has been supporting catchment scientists, with additional training, in particular during the Summer of 

2020 and 2021. This updated guidance on interpretation of SSIS findings, is building on the training 

delivered and lessons learnt during that process, plus supplements LCA Manual Vol. 4 Section 10.  

Interpreting the Macroinvertebrate Community 

A good source of information on the relative sensitivities of the different groups of macroinvertebrates 

to organic pollution is provided below, replicated from Toner et al. 2005. The table is based on the Q-

value system used to support the determination of status for rivers. For LAWPRO, the most important 

information relates to the grouping of the invertebrates into Group A Sensitive, Group B Less Sensitive, 

Group C Tolerant, Group D Very tolerant and Group E Most Tolerant. 

There are a few things to note in this table: 

• Not all stoneflies and mayflies are equally sensitive to organic pollution even though they all 

score the same in the SSIS. For the stoneflies, they are all considered to be very sensitive 

except for Leuctra (Table 2). The flat-bodied mayflies (Ecdyonurus, Rhithrogena and 

Heptagenia) and Ephemera danica are the Group A sensitive mayfly taxa while all other 

mayflies are considered to be Group B less sensitive or Group C tolerant (Table 1 & 2). You will 

note that our updated SSIS fieldsheet now includes information beside each taxa to indicate 

which of the sensitivity groups it belongs to based on Toner et al, 2005.  

• Although they do not score under SSIS, it is very important to note the presence and 

abundance of the Baetidae (Group B/C depending on specific species) as they are less sensitive 
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to organic pollution and can often dominate in somewhat polluted conditions. They are 

grazers (i.e. feed on algae) and enriched conditions lead to greater food availability, along with 

less competition from more sensitive taxa.  

• Additionally, it is important to note the presence and abundance of the ‘Other Taxa’ as 

although they do not score under SSIS, taxa such as Gammarus (Group C) can often become 

abundant under polluted conditions.  

• Though not a requirement of the SSIS the presence of at least one group A taxa (in 

“reasonable” numbers) is needed to indicate a site is Probably not Significantly Impacted. If 

none are present, then the site is highly likely to be impacted.  

• Group C, D and E taxa should not be dominant in an unimpacted water body (Table 2). 

Therefore, if any of the GOLD taxa or other taxa in these Groups are dominant (or possibly 

abundant) coupled with an absence (or very low abundance) of Group A taxa then your site is 

Probably Impacted).  

 

Table 1. SSIS Ephemeroptera. Those above the red line are sensitive (Group A) to organic pollution 

while those below the red line are less sensitive (Group B) or Tolerant (Group C).  

 

 

Diversity and balance in the macroinvertebrate assemblage & interpreting your SSIS Score 

When interpreting a macroinvertebrate community, it is important to bear in mind that you need to 

consider the relative proportion of each group to the overall community rather than their absolute 

abundance. In unimpacted / pristine conditions (i.e. high status), the community will be a diverse 

balance of taxa from all sensitivity levels with no taxon unusually abundant. When the WFD 

environmental objective of good status is achieved, this balance is typically slightly off with lower 

abundances and/or diversity of sensitive taxa. It is worth recording all taxa found on the SSIS sheet 

(even if they do not score) as well as their approximate abundances at lower diversity is often a good 

indicator of more impacted conditions and very low diversity may even indicate toxic conditions (See 

guidance on Acute Toxicity here - LAWSAT - Documents\44.0 Catchment Science Templates and 

Guidance docs\44.8 Ecology docs).  
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SSIS deals in absolute abundances while Q-value deals in relative abundance. It is important to note 

the contribution of each taxon to the overall community when assessing impact.  

For example: 

Scenario 1 (Probably not significantly impacted) 

• An overall abundance of 200+ invertebrates in a tray 

• 20 of these are tubificid worms 

• 20 are Baetidae 

• But there are a number of sensitive taxa present in high numbers 

• SSIS returns Probably not significantly impacted  

Scenario 2 (Probably impacted) 

• An overall abundance of 50 invertebrates in a tray 

• 20 of these are Tubificid worms 

• 20 are Baetidae 

• Other ten invertebrates include a single specimen of Ephemerellidae, Caenis, Leuctra and 

remainder are caddisflies  

• No Group A taxa present  

• SSIS returns Probably not significantly impacted 

 

The above scenarios both return “probably not significantly impacted” but the second is misleading 

and in fact is likely to be impacted due to the absence of Group A taxa and the dominance of less 

sensitive taxa. This highlights the need to examine the macroinvertebrate community thoroughly, 

rather than relying on the score alone and in particular to critically assess the relative abundance of 

each taxon in relation to their sensitivity to pollution. It is highly likely that other indicators such as 

macroalgae or sediment assessments will support this interpretation when several lines of evidence 

are reviewed together.  

It is important to collect all specimens while sampling. For example, do not count caddisfly cases on 

stones. Wash the cases off the stones and count them in the tray. Many of the cases will probably be 

empty. A single specimen of any particular taxa can be ignored as they may have drifted from 

upstream. Taxa should only be counted towards the SSIS score if two or more individuals are present 

in the sample, though you should record their presences and indicate that there was a single 

specimen, the updated SSIS field sheet has a space where you can indicate abundance.   

It is especially important to critically assess the macroinvertebrate communities when assessing SSIS 

samples in Blue Dot rivers. See SSIS in Blue Dot rivers guidance document for further information on 

how to interpret these samples (LAWSAT - Documents\44.0 Catchment Science Templates and 

Guidance docs\44.8 Ecology docs). 
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Table 2. Macroinvertebrate groups used under the Q-value system ranked by their sensitivity to organic pollution (Toner et al. 2005).  
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Table 3. Q-value table for use in eroding (i.e. riffle-glide) river stretches (Toner et al. 2005). 
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Other things of note 

• The SSRS and SSIS were designed as risk assessment tools, and were not designed to provide 

a full ecological status assessment for macroinvertebrates such as can be obtained with the 

EU intercalibrated Q-Value system 1. This caveat should be borne in mind at all times, including 

when concluding on your assessment findings in Step 5 Further Characterisation (Tier 3).  

• Q-value and SSIS are designed to detect organic pollution. Macroinvertebrate sensitivities to 

other types of pollution can be very different, however Q-values have also been found to be 

statistically related to water quality measures such as BOD, ammonia, nitrate and phosphate.  

Similarly, Q-Value is linked to land use pressures in a statistical manner – urban cover, tillage 

and grassland cover within catchments are linked to Q-Value on a national basis (O’Donohue 

et al 20052). Research has also shown that Q-Value is statistically linked to fish populations in 

Irish rivers – high Q-Values have fish populations comprised almost entirely of salmon and 

trout whereas heavily polluted rivers may have no fish or a small population of tolerant 

sticklebacks (Kelly et al., 2007)3.  

• Stoneflies are generally quite tolerant of acidity which can be particularly important in 

episodically acidic afforested areas (e.g. parts of Wicklow, or naturally acidic systems). 

• Most macroinvertebrates are sensitive to deposited fine sediment. However, some are more 

sensitive than others. For example, Baetidae are particularly sensitive as they are unable to 

dig themselves out of thick layers of deposited sediment and generally would not be found in 

heavily sedimented areas. Chironomids and Oligochaeta like sediment and will often 

dominate in these conditions.  

• High suspended sediment loads can have a particular effect on filter feeding organisms e.g. 

Hydropsychidae and Simuliidae as it damages and clogs filter feeding organs and structures. 

Therefore, their absence may indicate sediment issues even if little sediment is evident on the 

bed at the time.  

• Distributions of macroinvertebrates vary throughout the country. Not all taxa will be present 

in all streams. The National Biodiversity Data Centre has distribution maps but records are 

patchy (http://www.biodiversityireland.ie/). Also refer to Characterisation of Reference 

Conditions and Testing of Typology of Rivers (Kelly-Quinn et al. 2005) in relation to expected 

communities at different river types (see Reference Library4). 

• The Q-value is designed to be used in eroding rivers i.e. rivers which follow the typical riffle-

glide-pool sequence that can generally be expected naturally in most rivers. It is not intended 

to be used in Potamon habitats (slow flowing habitats characterised by macrophytes including 

Potamogeton taxa) or in very small streams (e.g. drains or very small tributaries). As LAWPRO 

catchment scientists routinely sample these habitats during LCA, extra care should be taken 

 
1 McGarrigle, M. (2014) Assessment of small water bodies in Ireland. Biology and Environment: 
Proceedings of the Royal Irish Academy 2014 
2 Donohue, I., McGarrigle, M. & Mills, P. (2006) Linking catchment characteristics and water chemistry with the 
ecological status of Irish Rivers. Water Research 40(1): 91-8. 
3 Kelly, F., Champ, T., McDonnell, N., Kelly-Quinn, M., Harrison, S., Arbuthnott, A., Giller, P., Joy, M., McCarthy, 
K., Cullen, P. and Harrod, C., 2007. Investigation of the relationship between fish stocks, ecological quality 
ratings (Q-values), environmental factors and degree of eutrophication. Environmental Protection Agency, 
Ireland. 
4 Kelly-Quinn, M., Harrington, T.J., Rippey, B., Bradley, C., Nφ Chathßin, B., Dodkins, I. and Trigg, D., 2005. 
Characterisation of reference conditions and testing of typology of rivers. Report to Environment Protection 
Agency, Dublin, Ireland. 

http://www.biodiversityireland.ie/
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in interpreting SSIS in these areas as the normal rules for assigning Q-values may not apply. 

Very small streams (tributaries/ditches) may not be capable of supporting the full range or 

densities of taxa that could be expected in larger rivers, due to increased competition for more 

limited space and food supplies.  

• Seasonal variation in macroinvertebrate communities is well documented. Many taxa will 

naturally emerge as adults during the spring/summer months. The timing of this emergence 

varies by species and from year to year as it is tied to water temperatures. The EPA usually 

sample during summer (June – September) and Q-value is designed to take the absence of 

certain taxa during the summer into account. Therefore, comparison with the indicator 

groupings used in Table 3 should be done with caution when sampling in 

autumn/winter/spring as you might expect more of the sensitive taxa to be present and this 

does not necessarily mean that it would receive a better Q-value.  

 

Some examples (but these will vary). Where possible check EPA Q-value data to see where particular 

taxa should be expected in each river): 

o Rhithrogena – Very widespread taxa. Found in most relatively unpolluted streams. 

They are generally absent from stream faunal communities between July and October 

each year.  

o Brachyptera – Generally absent between April and September 

o Chloroperla – may be absent for about a month in July/August 

o Leuctra – Multiple species. Depending on species present they may be present year 

round. The most common species are:  

▪ Leuctra fusca are generally present in streams from February – August.  

▪ Leuctra hippopus are generally present from August – March 

▪ Leuctra inermis are generally present from August – June 

o Ecdyonurus can generally be expected year round 

o Isoperla – may be absent for about a month in July/August 

o Amphinemura - may be absent for about a month in July/August 

o Protonemura – may be absent from May to July 

o Perla/Dinocras – Usually takes three years to complete life cycle so they should be 

present all year round. However, they have a relatively narrow distribution 

throughout the country.  

 

Communities generally reflective of particular pollutants: 

• Stoneflies dominant – acidification (possibly episodic in afforested acid sensitive areas and 

some streams are naturally acidic) 

• Excessive Baetidae, Gammarus, Simuliidae or Potamogyrgus – Organic or nutrient pollution 

• High numbers of Chironomidae and Oligocheata – sediment issues. Sediment will usually be 

visible on the bed or interstitial spaces in this case.  

• Absence of Baetidae, Simuliidae and Hydropsychidae but no deposited sediment noted at site 

– possible sediment issues, particularly suspended sediment. Especially in cases where 

elevated numbers of Chironomids or Oligocheata are present. 

• Very low numbers of invertebrates in sample – possible toxic pollution. 
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Flow Chart for Rapid Assessment to support the identification of some significant pressures. 
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