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1 Introduction 

1.1 Overview 

1.1.1 The aquatic species and habitats surveys were carried out to inform the biodiversity 
assessment completed for the Proposed Development as reported in Chapter 8: 
Biodiversity (Application Document Reference 5.2.8). These habitats and species 
could be potential constraints to the Proposed Development or influence the design 
and implementation of the Proposed Development. An extended Phase 1 Habitat 
Survey identified and mapped the main habitats within 5km of the boundary of the 
Proposed Development as it was in 2020/21.   

1.1.2 Figures 8.12 to 8.15 referenced within this document can be found in the Book of 
Figures – Biodiversity (Application Document Reference 5.3.8). 

1.2 Aims and Objectives 

1.2.1 A Preliminary Ecological Appraisal (PEA) was undertaken between July and 
September 2020 to establish the broad ecological baseline for the Proposed 
Development, which includes the proposed WWTP and Waterbeach Pipeline, and 
surrounding areas, which may be affected by the works (defined as the proposed 
survey area). Based on the findings of the PEA, habitat and protected species 
surveys1 have been undertaken throughout 2021 to determine the ecological 
baseline.  

1.2.2 This technical appendix presents a summary of the baseline data collected on 
freshwater aquatic species and habitats to inform the Proposed Development. This 
data has been gathered by a desk study covering an area within 5km of the Scheme 
Order Limits, and surveys within 100m of the Scheme Order Limits, which meets the 
requirements set out in the Scoping Report. This report details data collection, 
processing methodology and results of these activities. 

1.2.3 This report should be read in conjunction with the Chapter 8: Biodiversity (App Doc 
Ref 5.2.8) of the Environmental Statement produced to which this report is 
appended. 

1.3 Project Description 

1.3.1 A detailed project description is included in Chapter 2: Project Description (App Doc 
Ref 5.2.2) of the Environmental Statement. 

1.3.2 The Proposed Development is located north-west of Cambridge and is mostly 
comprised of arable land. The A14 and Low Fen Drove Way Country Wildlife Site 
(CWS) are dominant features of the landscape lying to the south and east 
respectively of the Proposed Development. The B1047 Horningsea Road boarders 
the proposed WWTP site to the west. The River Cam is west of the WWTP site and is 
where discharges are treated effluent will occur.  

 
1 Invasive species surveys were conducted in conjunction with ecological surveys and target notes on maps 
were made when invasive species were encountered. 
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1.3.3 The Scheme Order Limits covers an area of approximately 217.84 ha. Surveys were 
undertaken within the Scheme Order Limits plus a 100m buffer.  

1.3.4 Figure 1.1 below details the location of the Proposed Development and shows the 
Scheme Order Limits.   
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Figure 1.1: Scheme Order Limits 
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1.4 Legislation and Policy 

1.4.1 This assessment has been undertaken within the context of the following relevant 
legislative instruments and planning policies: 

• Wildlife and Countryside Act 1981 (as amended); 

• The Conservation of Habitats and Species Regulations 2017 (as amended);  

• The Natural Environment and Rural Communities (NERC) Act (2006). This act 
places the duty on every local authority to conserve biodiversity. Section 40 
refers to the restoration and enhancement of populations and habitats, 
whilst Section 41 (S41) lists species and habitats of Principal Importance for 
the conservation of biodiversity in England. 

• Water Environment (Water Framework Directive) (England and Wales) 
Regulations 2017; 

• The Invasive Alien Species (Enforcement and Permitting) Order 2019; 

• UK Post-2010 Biodiversity Framework; and  

• Cambridge and Peterborough Local Habitat Action Plans. These remain in 
place but are supplemented by a local list of priority habitats and species 
(S41). These lists ensure that practical conservation projects can be targeted 
towards these species including in development proposals and site 
management plans. 
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2 Methodology 

2.1 Desk Study 

2.1.1 The aim of the desk study was to collate and review existing information within the 
Scheme Order Limits and its surroundings to inform the design and implementation 
of subsequent freshwater ecology surveys, and inform the impact assessment for the 
project.  

2.1.2 A data search was undertaken to determine the presence of records of aquatic 
species which are invasive or notable.   

2.1.3 Results from a biological records search within a 5km radius of a central point 
(National Grid Reference (NGR) TL 49740 61214) within the proposed WWTP are 
discussed within this report. Records were provided by the Cambridgeshire and 
Peterborough Environmental Records Centre (CPERC) in December 2021. Biological 
records up to 10 years old were considered as part of the desk study.  

2.1.4 A Preliminary Ecological Appraisal (PEA) was undertaken between July and 
September 2020 to establish the broad ecological baseline for the Proposed 
Development and surrounding areas, which may be affected by the works (defined 
as the proposed survey area). Based on the findings of the PEA, habitat and 
protected species surveys have been undertaken throughout 2021 to determine the 
ecological baseline. A desk study was undertaken to ascertain the presence of the 
following: 

• protected and priority habitats and species; and 

• Invasive Non-Native Species (INNS). 

2.1.5 Information on the above features has been accessed from: 

• Environment Agency Ecology and Fish Data Explorer (Environment Agency, 
2022) and 

• Cambridgeshire and Peterborough Environmental Records Centre (CPERC). 

2.2 Field Survey Scoping and Design 

Overview 

2.2.1 The study area for aquatic ecology surveys included the Proposed Development plus 
a 100m buffer. This included the River Cam, all ditches and all ponds within 100m of 
the Proposed Development. The reach of the River Cam where the Waterbeach 
Pipeline will cross will be directionally drilled, resulting in no impact to the river. 
Maps of the survey locations are shown in Figures 8.12 and 8.13 (Book of Figures – 
Biodiversity (App Doc Ref 5.3.8).   

River Fish, Macroinvertebrates and Macrophytes 

2.2.2 Survey sites were selected to allow for an assessment of baseline ecological 
conditions both upstream and downstream of the existing and proposed outfalls on 
the River Cam. In terms of river biology, fish, macroinvertebrate and macrophyte 
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surveys were scoped in for assessment. These survey sites are shown in Figure 8.12, 
Book of Figures – Biodiversity (App Doc Ref 5.3.8). 

River Physical Habitat 

2.2.3 Surveys of river physical habitat were undertaken to document the baseline 
condition of the reach of the River Cam which may be affected by the scheme. These 
surveys captured river habitat quality and modification, and informed river condition 
for the purpose of Biodiversity Net Gain (BNG) calculations. 

2.2.4 River physical habitat surveys undertaken were River Habitat Survey (RHS) and 
Modular River Physical Survey (MoRPh), the latter of which informed a River 
Condition Assessment (RCA). Both surveys were centred on the proposed outfall 
location, whilst the 500m RHS reach also included the existing outfall. These survey 
sites are shown in Figure 8.13, Book of Figures – Biodiversity (App Doc Ref 5.3.8). 

Ditch Macroinvertebrates and Macrophytes 

2.2.5 All ditches within the Scheme Order Limits plus 100m buffer were visited during the 
scoping stage to identify the need for further ditch macroinvertebrate and 
macrophyte surveys. Those which contained water during this initial visit were 
scoped in for ditch macroinvertebrate and macrophyte surveys. Those which were 
dry and contained no wetland plant species were scoped out for further survey. 
Ditches which were dry but supported wetland plants would have been scoped in for 
macrophyte surveys only; however, in practice this did not apply to any ditches 
within the Scheme Order Limits or 100m buffer. 

2.2.6 In terms of the prescribed ditch survey methodology (Palmer et al., 2013), 
WB300/WB301 were effectively a continuation of the same feature. The ditch was 
dry and dominated by nettles and grasses. The ditch contained no standing water 
and was scoped out for a macroinvertebrate survey. During the scoping visit the 
ditch was observed to contain only one wetland plant species – reed sweet-grass 
(Glyceria maxima); therefore it was considered unnecessary to undertake a full ditch 
macrophyte survey. 

2.2.7 Twenty-three ditches were scoped in for macroinvertebrate and macrophyte 
surveys, the locations of which are shown in Figures 8.14 and 8.15, Book of Figures – 
Biodiversity (App Doc Ref 5.3.8). 

PSYM Ponds 

2.2.8 All ponds within the Scheme Order Limits plus 100m buffer were visited during the 
scoping stage to identify the need for further surveys. These ponds were subject to 
Predictive SYstem for Multimetrics (PSYM) surveys which involve an assessment of 
macroinvertebrate and macrophyte species present. 

2.2.9 PSYM surveys were conducted on the two ponds found within the 100m buffer of 
the Scheme Order Limits, the location of which are shown in Figure 8.14, Book of 
Figures – Biodiversity (App Doc Ref 5.3.8). 
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2.3 Guidance Documents 

2.3.1 The following guidance has been considered in survey design and execution. Any 
deviation from standard industry practice is noted in section 2.9. 

River Fish – Physical Survey 

• Water Framework Directive – UK Technical Advisory Group (WFD-UKTAG, 
2008). River Assessment Method – Fish Fauna (Fisheries Classification 
Scheme 2 (FCS2)) (WFD-UKTAG, 2008).  

River Macroinvertebrates 

• Best practice guidance for the undertaking of aquatic macroinvertebrate 
surveys and assessment is provided in British Standards (BS) EN ISO 
10870:2012 (European Committee of Standardization, 2014). 

• Macroinvertebrate sampling and taxonomic analysis was undertaken in 
accordance Environment Agency’s standard macroinvertebrate sampling and 
analysis manual – BT001 (Murray-Bligh, 1999) and standard River 
Invertebrate Prediction and Classification System (RIVPACS) procedures (EU-
STAR, 2004); and  

• Macroinvertebrate data analysis using the River Invertebrate Classification 
Tool (RICT) was informed by the Water Framework Directive – United 
Kingdom Technical Advisory Group (WFD-UKTAG) document (WFD-UKTAG, 
2014a). 

River Macrophytes 

• European Committee for Standardization (2014). Water quality. Guidance for 
the Surveying of Aquatic Macrophytes in Running Waters. BS EN 14184: 
2014; and 

• (WFD-UKTAG, 2014b). River Assessment Method. Macrophytes and 
Phytobenthos. Macrophytes (River LEAFPACS2). 

River Habitat Survey 

• The RHS was undertaken according to the River Habitat Survey in Britain and 
Ireland Field Survey Guidance Manual (Environment Agency, 2003). 

River Condition Assessment 

• The MoRPh surveys were undertaken in accordance with 2020 MoRPh survey 
technical reference manual (Gurnell et al., 2020a). 

Ditch Macroinvertebrates and Macrophytes 

• The Buglife manual (Palmer et al., 2013) describes the standard method for 
surveying macroinvertebrates and macrophytes within ditches. This 
methodology provided a checklist of target species.   
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PSYM Ponds 

• Pond Action [now Pond Conservation] (2002). PSYM sampling protocols used 
for ponds. Pond Action, Oxford. 14pp; and  

• Freshwater Habitats Trust (2002). A guide to monitoring the ecological quality 
of ponds and canals using PSYM. Joint Nature Conservation Committee 
(2005).  

2.4 Field Survey Methodology 

River Fish – Physical Survey 

2.4.1 River fish were surveyed at the following two sites (Figure 8.12, Book of Figures – 
Biodiversity (App Doc Ref 5.3.8) and dates:  

• Site 1: River Cam upstream of existing and proposed outfalls – TL 48357 
61537, 10/09/2021 

• Site 2: River Cam downstream of proposed and existing outfalls – TL 48398 
61691, 09/09/2021 

2.4.2 Section 27A (Salmon and Freshwater Fisheries Act 1975) authorisation/ exception for 
the use of fishing instruments (other than rod and line) was obtained from 
Environment Agency prior to surveys being conducted.  

2.4.3 Sites were 100m in length and stop-netted twice with micro seine netting (20m x 
4m) at upstream and downstream limits to prevent the movement of fish into and 
out of the survey area. This methodology was considered to be most appropriate 
due to the size and nature of the waterbody. Prior to the start of fish surveys, 
dissolved oxygen (DO) concentration (mg/l), conductivity (μS) and temperature (°C) 
were recorded using a hand-held meter.  

2.4.4 Processing of the catch was conducted as soon as possible after capture to minimise 
stress. The processing of samples involved the taxonomic identification of each fish 
and measurement of its fork-length (measurement taken from the tip of the mouth 
to the centre of the caudal fin fork). Fish were returned unharmed to the river after 
processing.  

River Fish – Environmental DNA 

2.4.5 In addition to seine netting, environmental DNA (eDNA) samples were collected at 
these sites to increase the chances of detecting species: 

• Site 1: River Cam upstream of existing and proposed outfalls – TL 48352 
61521 

• Site 2: River Cam downstream of existing and proposed outfalls – TL 48398 
61691  

2.4.6 NatureMetrics provided sampling kits and a protocol for the procedure. Two water 
samples were collected at each site, one on 29 July 2021 and one on 25 October 
2021 to account for seasonal variation in the fish community and differing spawning 
times between species associated with fish movement and spawning migration. For 
each sample, up to 1000ml of sampled water was filtered through an encapsulated 
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syringe filter immediately after collection. A preservative solution was then added to 
the filter units and they were subsequently sent to NatureMetrics for analysis.  

River Macroinvertebrates 

2.4.7 In accordance with the seasons recognised by RIVPACS (EU-STAR, 2004) 
macroinvertebrates were surveyed in Spring on 28 April 2021 (both upstream and 
downstream of the existing and proposed outfall) and Autumn on 9 September 2021 
(upstream site) and 10 September 2021 (downstream site). The surveys sites are 
shown in Figures 8.12 and 8.13, Book of Figures – Biodiversity (App Doc Ref 5.3.8) 
and were at the following locations: 

• Site 1: River Cam upstream of existing outfalls – TL 48360 61424  

• Site 2: River Cam downstream of existing outfalls – TL 48402 61726  

2.4.8 In accordance with best practice, all samples comprised three minutes of pond net 
sampling and a one-minute manual search to capture surface-dwelling invertebrates 
and those organisms attached to submerged objects such as cobbles and woody 
debris. As the River Cam is too deep for kick sampling, sweep samples were taken 
from the bank, whereby the net was used from the bank to sample all habitat 
components possible including marginal vegetation and the riverbed (EU-STAR, 
2004). 

2.4.9 Environmental data for the sampling area, banks and surrounding area were 
collected alongside each sample. Data included the variant predictor variables 
(watercourse width, depth, substrate composition) required for subsequent analysis 
(EU-STAR, 2004).  

2.4.10 Samples were stored in a cool box (kept between 1-3˚C) until preservation later that 
day in Industrial Methylated Spirit (IMS). Samples were then sent to a laboratory for 
taxonomic analysis. 

River Macrophytes 

2.4.11 River macrophytes were surveyed on 9 September 2021 at the following two sites, 
each comprising a 100m river reach, the centre-point of which are shown in Figure 
8.12, Book of Figures – Biodiversity (App Doc Ref 5.3.8). 

• Site 1: River Cam upstream of existing and proposed outfalls – TL 48337 
61417 to TL 48352 61521 (centre TL 48372 61702) 

• Site 2: River Cam downstream of existing and proposed outfalls – TL 48373 
61651 to TL 48373 61752 (centre TL 48346 61470) 

2.4.12 Due to the depth of the River Cam, surveys were conducted by boat, aided by a 
bathyscope and grapnel for assessing submerged vegetation.      

2.4.13 Macrophytes present throughout the reach were recorded and assigned a taxon 
cover value (TCV) based on a visual estimate of its coverage of the survey reach (see 
Table 2-1:). Where taxa were difficult to identify in the field, samples were taken for 
subsequent identification and/or verification.  

2.4.14 As a minimum, all taxa listed in the WFD-UKTAG (2014b) guidance were recorded. 
Additional taxa not listed in the WFD-UKTAG guidance but commonly associated 
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• at the ten spot-check points, bank and channel material, bank and channel 
modifications and features, channel substrate, flow type, channel vegetation 
types, riparian vegetation structure and surrounding land use; 

• an indication of the length of natural/unmodified bank and artificial/ 
modified bank along the 500m reach; 

• the extent of trees and associated features; 

• the extent of channel and bank features, including cliffs within banks, flow 
types, side bars, point bars, mid-channel bars, mature islands, side bars, and 
other discrete deposits; 

• an estimate of channel dimensions; 

• any features of special interest, including boulders, leafy debris, backwaters, 
marshes and wet woodland; 

• any invasive plant species; 

• any other relevant observations, such as major impacts on the river habitat, 
evidence of recent management, or animal sightings; 

• predominant valley form and structure; and 

• land use types within 50m of the channel. 

River Condition Assessment 

2.4.19 A RCA requires both a field assessment and desk study. The field assessment is based 
on the use of the MoRPh survey technique, with five contiguous MoRPh surveys (or 
‘modules’) required to form a ‘MoRPh5 sub-reach’, the survey units needed to 
inform an RCA (see Figure 2.1 below). The length of each MoRPh module and thus 
each MoRPh5 sub-reach is determined by river width and type. A River Type Desk 
Study is used to predict the expected quality of river habitat and provides the 
benchmark against which the results of MoRPh surveys can be compared.  

  

Figure 2.1: MoRPh survey arrangement for RCA 
Source: Gurnell et al., (2020a)  

2.4.20 MoRPh surveys were undertaken on 29 June 2021, with the MoRPh5 sub-reach 
centred on the proposed outfall location. Individual MoRPh survey locations are 
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stage and condition. This level of taxonomic resolution enabled calculation of the 
biological indices described below, and the detection of non-native species, and 
species of conservation importance. 

2.7 Data Processing 

River Fish – Physical Survey 

2.7.1 For each survey site, population abundance (n) of all species caught was estimated in 
accordance with Carle & Strub (1978) method for estimating population size for fish 
biometrics. Where catch data was insufficient for the Carle & Strub (1978) method to 
be applied (for instance, where catch depletion across three runs did not follow the 
60:30:10 ratio), the number of fish caught was taken as the minimum abundance. 

2.7.2 Species density at each site was calculated by dividing the estimated population 
abundance (or minimum abundance) by the area (m2) of the survey reach to obtain a 
measure of fish per unit area (n/m2), which was then multiplied by 100 to provide a 
density (n) per 100 m2 (n/100m2). 

2.7.3 Species biomass (g/100m2) was estimated for each survey site using species-specific 
length-weight relationships from the Environment Agency’s National Fish Population 
Database (NFPD). The total weight of each species was divided by the survey area 
(m2) and multiplied by 100 to provide a biomass (g) per 100m2 (g/100m2). For those 
sites where a sub-sample of species was measured, the average length of fish in the 
sub-sample was applied to the total number of fish caught in the calculation of 
species biomass.  

2.7.4 Where a sufficient number of individuals were caught (≥ 30 individuals), the length 
measurements of the individual fish were collated to produce length-frequency 
histograms for the site. 

River Macroinvertebrates 

2.7.5 River Macroinvertebrate results were summarised using the following biotic indices: 

• Whalley, Hawkes, Paisley and Trigg Average Score Per Taxon (WHPT ASPT) 
(WFD-UKTAG, 2014a) – an index used to assess the general degradation of 
rivers. Required for WFD assessment; 

• WHPT No. of Taxa (WHPT NTAXA) (WFD-UKTAG, 2014a) – the number of taxa 
which score within the WHPT system. Required for WFD assessment; 

• The Lotic Invertebrate Index Flow Evaluation (LIFE) index (Extence, Balbi, & 
Chadd, 1999) – can indicate whether riverine macroinvertebrate 
communities are affected by flow pressure; 

• Proportion of Sediment-sensitive Intolerant invertebrates (PSI) index 
(Extence, et al., 2011)– can indicate whether riverine macroinvertebrate 
communities are affected by deposition of fine sediment; and  

• Community Conservation Index (CCI) (Chadd & Extence, 2004) – used to 
evaluate the conservation value of freshwater habitats with respect to 
macroinvertebrates. 
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• Native Invertebrate Species Richness – The number of native aquatic taxa 
recorded;  

• Invertebrate Species Conservation Status Score – (Species Quality Index – 
average score per native taxon). Scores according to the relative rarity of 
species present. The Invertebrate Species Conservation Status Score (SQI) 
cannot be calculated if a sample contains fewer than ten invertebrate taxa; 

• Invertebrate Habitat Quality Score – For invertebrates, the proportion of 
species faithful to the grazing marsh habitat (i.e. seldom found in other 
habitats). Calculated for information however of limited relevance in a ditch 
network; and 

• Invertebrate Community Naturalness – The sum of threat scores for 
introduced species, expressed as a negative score. The threat scores are 
given in the methodology and relate to the potential impact of introduced 
species. 

Ditch Macrophytes 

2.7.31 In accordance with Buglife ditch survey guidance (Palmer, Drake, & Stewart , 2013), 
Ditch macrophyte results were used to generate the following four community 
metrics:  

• Native Plant Species Richness – Number of native aquatic species recorded, 
based on check list provided by the Buglife (Palmer, Drake, & Stewart , 2013) 
methodology; 

• Plant Species Conservation Status Score – Scores according to the relative 
rarity of the species; 

• Plant Habitat Quality Score – Uses water quality as a surrogate as it is one of 
the important variables influencing ditch vegetation. The presence of species 
typical of waters with relatively low fertility is a good indication that water 
quality is good. Vascular plant species sensitive to enrichment are identified 
by referring to the British Ellenberg nitrogen indicator values for plants (Hill, 
Preston, & Roy, 2004) and 

• Plant Community Naturalness – The sum of threat scores for introduced 
species, expressed as a negative score. The threat scores are given in the 
methodology and relate to the potential impact of introduced species. 

PSYM Ponds 

2.7.32 PSYM pond survey results were used to generate the following indices method (Pond 
Conservation, 2002): 

• Average Score Per Taxon (ASPT) and number of scoring taxa (NTAXA) – 
indicating biological water quality and organic nutrient enrichment. 

• Biomonitoring Working Party (BMWP) index is calculated by adding up the 
individual tolerance scores of aquatic macroinvertebrates at family 
taxonomic level present at a sample site 
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• Trophic Ranking Score (TRS) is a measure of the average trophic rank for the 
pond. This is calculated by assigning each plant species with a trophic score 
based on its affinity to waters of a particular nutrient status. 

• The Index of Biotic Integrity (IBI) is calculated by combining the scores for 
each metric to produce an Index of which provides an overall indication of 
the ecological quality of the pond. Ponds are then categorised as Very Poor, 
Poor, Medium or Good. 

2.7.33 The pond macroinvertebrate and macrophyte data was submitted to the Freshwater 
Habitats Trust (FHT) to be compared against the national pond database. This 
analysis provides a pond quality rating from Very Poor to Good and determines 
whether a pond is a ‘Priority Pond’ for conservation purposes. 

2.8 Quality Assurance 

2.8.1 All surveys and assessments were undertaken in accordance with the prescribed 
methodologies. 

2.8.2 Surveys were led by appropriately trained and, where applicable, certified, or 
accredited surveyors. 

2.8.3 Laboratory analysis of macroinvertebrate samples was subject to a quality assurance 
process involving re-processing of a proportion of samples by an experienced 
analyst. 

2.9  Limitations and Assumptions 

2.9.1 Biological records obtained from third parties and presented in the desk study do not 
represent a full and complete species list for the area. They are mostly given by 
individuals on an ad hoc basis, often meaning there are areas of deficiency in the 
data. 

2.9.2 It should be noted that the absence of certain protected or rare species does not 
preclude their presence on a site. There is always the risk of protected or rare 
species being over-looked, either owing to the timing of the survey or the scarcity of 
the species at the site. 

2.9.3 For the river fish (physical) survey, at the site upstream of the outfall, the thick reed 
bed made it difficult to retrieve the seine net and keep the lead line down. Seine 
netting is not as effective at capturing eels as electrofishing surveys. Sub-samples 
were taken where species numbers were high and time was limited, a sub sample of 
a minimum of 50 fish were measured from each run. From the sub-sample an 
average length has been calculated to estimate weight (g) using EA length weight 
data.  

2.9.4 During the RHS along the right bank occasional clumps of terrestrial and riparian 
vegetation concealed the bank making it less evident at spot check 1. 

2.9.5 Weed cutting limited the accuracy of the recording of in channel vegetation during 
the RCA. 

2.9.6 Ditch vegetation surveys are optimally completed within the period mid-June to the 
end of September. However, due to the timescale and requirement for these 
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assessments, surveys were undertaken outside this season. The ditches which were 
surveyed outside of the optimum season are shown in Table 2-5 and Table 2-6. 

2.9.7 Ditch WB129 was a deep channel with near-vertical banks of 2.5 m height. It 
consisted of dry, bare silt and was dominated by terrestrial vegetation. While it was 
considered likely to hold water intermittently, it was not surveyed for 
macroinvertebrates or macrophytes due to health and safety considerations; 

2.9.8 Ditch WB095 was surveyed for macroinvertebrates during April 2021. However, it 
was not possible to survey macrophytes during when visited during summer as 
access was prevented by dense vegetation. 

2.9.9 Pond surveys were carried out as early as possible within the constraints of this 
assessment, which was outside the optimal PSYM survey season (June to August 
inclusive). However, the pond assessment still provides a useful indication of pond 
quality, especially as the surveyed ponds are reasonably southerly located within the 
UK.  
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3.2.6 Figure 3.1 and Figure 3.2 below, show the length-frequency distribution histograms 
for the two species – roach and bitterling – where the count was greater than or 
equal to 30 fish. 

Figure 3.1: Species length-frequency distributions of roach on the River Cam upstream 

 

Figure 3.2: Species length-frequency distributions of bitterling on the River Cam upstream 

 

3.2.7 The predominant flow type was glide. The bed substrate mainly comprised of silt. 
Boulders and compacted clay were minor substrate constituents.  

River Cam downstream of existing and proposed outfalls 

3.2.8 Table 3-5 summarises the survey catch, estimated population abundance (n), 
estimated density (n/100m2) and estimated biomass (g/100m2) of species identified 
at the River Cam downstream of outfall survey site.  

3.2.9 The results included nine-spined stickleback, bullhead, gudgeon, roach, bitterling, 
and chub. These are shown in Table 3-5. Species length-frequency distributions at 
this survey site are shown in Figure 3.3 and 3.4 below. Six taxa were recorded at the 
downstream survey point. The predominant flow type was glide. The bed substrate 
mainly comprised of cobbles, gravel, fine sand, and silt. The survey reach was heavily 
modified with reshaped channel walls reinforced with concrete.  

Gudgeon Gobio gobio 1 2 1 

Roach Rutilus rutilus 13 20 4 

Bitterling Rhodeus 
sericeus 

4 6 1 
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Habitat Modification Score 

3.6.2 The HMS suggests a Severely Modified channel (see Table 3-16). A score of 3405 was 
driven predominantly by modifications to the banks (see Figure 3.6 - Section 3.7); it 
was also recorded that the reach has an area of reinforced bed, whilst a major bridge 
and minor outfall contributed to the score. 

Habitat Quality Assessment Score 

3.6.3 The HQA score of 35 was predominately driven by the presence of channel 
vegetation, bank vegetation and channel substrate, although some flow diversity, 
land use and trees also contributed to the HQA score. No features were recorded on 
the left bank.  

3.6.4 Submerged broad-leaved, linear leaved and fine leaved vegetation were present 
along the reach. Emergent reeds and sedges were present at spot check 5, 6, 9 and 
10. No channel shading, overhanging boughs, exposed and submerged tree roots, 
fallen trees or large woody debris to provide flow refugia was observed in the 
channel.  

3.6.5 An area of marginal deadwater was recorded as the only hydro-geomorphological 
feature, with no riffle, pools, or bars present. 

Habitat Quality Class 

3.6.6 In order to perform the context analysis and derive the HQA class and HQA class 
position, a silt substrate for one spot-check was assumed based on the flow types 
(smooth). This did not alter the HQA score which remained at 35. 

3.6.7 A baseline HQA class of 2 is indicative of Good habitat diversity (Table 3-16) and the 
HQA class position is 66.7%, indicating that the surveyed river reach is above the 
average HQA for sites of similar type. Above average scores were returned for HQA 
in-stream channel vegetation and HQA Channel substrate score and HQA bank 
vegetation. 

River Habitat Quality 

3.6.8 A RHQ of 4 indicates that the surveyed reach has a poor quality overall when 
compared against benchmark sites, taking into account habitat quality and 
modification (Table 3-17).  

Riparian Quality Index 

3.6.9 A RQI score of 44 is indicative of a high quality riparian zone (Table 3-17). This score 
is comprised of: 

• A complexity score of 21 (35% of the maximum). This is a low score that 
indicates poor vegetation structure complexity on both the bank top and 
bank face; 

• A naturalness score of 16 (40% of the maximum). This is a low score 
suggesting banks within the surveyed reach are comprised of unnatural 
material with modifications, and/or land-use is also semi-natural; and 
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Figure 3.5: Bank top managed ground cover example and outfall (Module 1, 

downstream) 

3.7.8 Bank top water-related features (wetlands, ponds, functional side channels) within 
10m of the bank tops were absent in all modules and therefore scored 0.    
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Figure 3.6: Bank face artificial profile extent 
example (Module 3, upstream) 

Figure 3.7: Bank face riparian vegetation 
structure (Module 4, cross section) 

    
Figure 3.8: Bank face riparian vegetation structure (Module 4, cross section) 

3.7.13 Throughout much of the site, bankside trees were relatively sparse, with the Bank 
face tree feature richness indicator scoring 1. Bank face natural profile richness was 
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3.7.19 Channel bed natural features were very restricted and a score of 0 was recorded due 
to this. Channel bed natural feature richness also scored of 0. This can be largely 
attributed to the highly modified nature of the watercourse but also the lack of 
visibility of the channel bed due to the depth of the channel, it is possible that 
occasional features were missed.   

3.7.20 Channel Bed hydraulic features richness only the flow types ‘smooth’, and ‘no 
perceptible flow’ were recorded leading to a low score of 1 (see Figure 3.9 above). 
The NNIPS had a score of -3.  

  

Figure 3.10: Example of flow type recorded (Module 5, cross section) 

3.7.21 Artificial features or reinforcements were not encountered within the channel, 
therefore a score of 0 was assigned for Channel bed reinforcement extent, and 
Channel bed reinforcement severity. Channel bed artificial features severity scored -
2, which is due to the presence of a wide, extensive bridge in module 2 (see Figure 
3.10 above).  

3.7.22 Channel aquatic morphotype richness gained a high score of 3. Aquatic vegetation 
morphotypes encountered included floating leaved (rooted), free-floating, 
submerged broad-leaved, submerged linear-leaved, and submerged fine-leaved (see 
Figure 3.11 below).  
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Figure 3.11: Example of bridge (module 2, 
upstream) 

 

Figure 3.12: Channel aquatic morphotype 
richness with example of weed cutting 
(Module 1, cross section) 

3.7.23 Channel bed tree features richness scored 1. Trace (<5%) coverage of Vegetation 
shading channel and discrete accumulations of organic material (e.g. twigs and 
leaves) were recorded in modules.  

3.7.24 Filamentous algae were observed and a score of -1 was given for Channel bed 
filamentous algae extent. The NNIPS Nuttall’s waterweed was observed in the 
channel in all modules and therefore the Channel bed NNIPS cover indicator score 
was -3.  

  











 
   

Cambridge Waste Water Treatment Relocation Project 
Aquatic Technical Appendices 

57 

 

3.10.2 Pond PD008 was mostly unshaded (<1% overhung) with the pond base comprised of 
95% clay/silt and 5% sand/gravel/cobbles. The pond was at an altitude of 5m, was 
approximately 5,500m2 in surface area and had <0.1% emergent plant cover. Inflows 
were absent and the pH was 7.2 at the time of survey. 

3.10.3 A total of ten scoring macroinvertebrate taxa were recorded, the Biological 
Monitoring Working Party (BMWP) score was 44 and the ASPT score was 4.4. Three 
water beetle families were identified: Haliplidae, Dytiscidae and Hydrophilidae. The 
non-native amphipod family Crangonyctidae was also found. 

3.10.4 There were four emergent plants present, three were of common status; bulbous 
rush (Juncus bulbosus), hard rush (Juncus inflexus, and common reed (Phragmites 
australis); and one of local status, round-fruited rush (Juncus compressus). 

3.10.5 The Trophic Ranking Score was 6.30; this pond was assessed as a Poor-Quality Pond 
and is therefore not considered a Priority Pond. 

3.10.6 Pond PD047 was at an altitude of 5m, was approximately 120m2 and had 50% 
emergent plant cover. Pond inflows were absent, and pH was 8.2 at the time of 
survey. The pond was heavily shaded (95%) with the pond base comprising 67% to 
100% clay/silt. It was estimated that 0% of the pond margin was grazed. 

3.10.7 Four scoring macroinvertebrate taxa were present and the BMWP score was 11, 
whilst the ASPT score was 2.8. These taxa included the diving beetle family 
Noteridae, freshwater hoglouse (family Asellidae), non-biting midge larvae (family 
Chironomidae) and aquatic worms (sub-class Oligochaeta). 

3.10.8 Five emergent plant species and one free floating species were identified. The 
emergent plants were common species and comprised redshank (Persicaria 
maculosa), common reed, common bulrush (Typha latifolia), gypsywort (Lycopus 
europaeus) and woody nightshade (Solanum dulcamara). 

3.10.9 The Trophic Ranking Score was 8.70; this pond was assessed as a Poor-Quality Pond 
and is therefore not considered a Priority Pond. 
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