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1. Methodology

1.1 Desk Study

1.1.1 A desk study was undertaken in Spring 2022 and the methodology for this is set
out in Section 5.5 and Table 5.8 of the Preliminary Environmental Information 
Report (PEIR) published in 2022. The desk study recorded the presence of 
statutory designated sites within up to 20km [1] of the Preliminary Order Limits 
(Section 5.6.1, Table 5.10, and Figure 5.1 of the PEIR) and non-statutory 
designated sites within 2km (Section 5.6.2, Table 5.11, and Figure 5.2 of the 
PEIR). The desk study also recorded the presence of Habitats of Principal 
Importance (HPI) within 2km of the Preliminary Order Limits (section 5.6.3., Table 
5.12 and Figure 5.3 of the PEIR). Records of protected and notable species within 
2km of the Preliminary Order Limits are discussed within section 5.6.12-5.6.41 of 
the PEIR.

1.1.2 The desk study information from the PEIR is not repeated in this report or 
discussed further. The desk study will be updated for the Final Environmental
Statement following design freeze for the Project.

1.2 Survey Area

1.2.1 Please note that as part of the design process, the order limits have undergone a 
number of iterations (as described in Appendix 2A: Design evolution of the Draft
ES) and this report is based on the Preliminary Order Limits as they stood in early 
2023.

1.2.2 The study area for macroinvertebrates surveys includes a total of 12 watercourse 
crossings as shown in Figure 5K1 1.1. The locations cover the extent of the Project.

1.2.3 A total of 12 sites were surveyed on one occasion, for river macroinvertebrates
using the industry standard River Invertebrate Classification Tool (RICT) 
methodology2, in accordance with the requirements of the WFD. Of these 12 sites 
two were deemed unsuitable for macroinvertebrate surveys due to steep banks
and deep water. Surveys were undertaken in August and September 2023. Survey 
locations are provided in Table 5K1 1.1 and Figure 5K1 1.1 and photographs in 
Graphic 5K1 2.1 to Graphic 5K1 2.11 in Annex 2.

 
1 Dependent on reasons for designations; within two kilometres for habitats, extending to 

10 kilometres for bats and up to 20 kilometres for all the ornithological interests for 
international sites. 

2 UKTAG (2014) UKTAG River Assessment Method Benthic Invertebrate Fauna; River 
Invertebrates Classification Tool (RICT). December 2008. 
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1.3 Field Surveys  

Approach to field survey design 

1.3.1 Macroinvertebrate surveys were conducted along watercourse crossing points 
detailed in Table 5K1 1.1 during August and September 2023. The table 
references watercourse crossing codes that have since been updated during 
design refinement. While the Draft ES incorporates these updated codes (as 
detailed in Chapter 2: The Project and Appendix 2B), the survey report currently 
reflects the previous codes. All survey reports will be revised to align with the 
finalised watercourse crossing codes in the Final ES. 

1.3.2 The study area considers seven watercourse crossings chosen based on WFD 
waterbody classification or chosen as a representative watercourses within each 
geographical area/ watercourse type (Canal, River or Stream/Ditch) to provide an 
indication of the community structures present. One representative watercourse 
identified by the Environment Agency as a main river was surveyed per 
catchment. 
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Table 5K1 1.1 Macroinvertebrate Survey Sites 
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RVX-03-00-00-
005 

37177
9 

38790
9 

River Agden Brook WFD not designated artificial or heavily 
modified 

GB112069061382  
Bollin (Ashley Mill to Manchester Ship 

Canal) 

Modera
te 

Modera
te 

RVX-03-00-00-
007 

37302
7 

39051
7 

River Caldwell Brook Main River not designated artificial or heavily 
modified 

GB112069060980  
Sinderland Brook 

Poor Poor 

REE_ N12 35045
4 

39121
2 

River Unnamed River / Main 
Drain 

WFD heavily modified GB112069061170  
Sutton Brook 

Modera
te 

Modera
te 

RVX-03-00-00-
001 

36086
7 

37833
6 

River Whitely Brook Main River not designated artificial or heavily 
modified 

GB112068060510  
Cogshall Brook 

Modera
te 

High 

RVX-02-00-00-
005 

36889
7 

36972
8 

River Puddinglake Brook WFD not designated artificial or heavily 
modified 

GB112068060220  
Puddinglake Brook 

Poor Modera
te 

RVX-02-00-00-
004 

36776
6 

36936
6 

Stream / 
Ditch 

River Dane WFD not designated artificial or heavily 
modified 

GB112068060470  
Dane (Wheelock to Weaver) 

Modera
te 

Modera
te 

REE_W3 35222
5 

37896
9 

Stream / 
Ditch 

- Ordinary 
watercourse 

heavily modified GB112068060500  
Weaver (Dane to Frodsham) 

Modera
te 

Bad 

RVX-01-00-00-
010 

35051
1 

37787
6 

Stream / 
Ditch 

- Ordinary 
watercourse 

heavily modified GB112068060500  
Weaver (Dane to Frodsham) 

Modera
te 

Bad 

REE_W7 34903
5 

37697
0 

River - Ordinary 
watercourse 

heavily modified GB112068060500  
Weaver (Dane to Frodsham) 

Modera
te 

Bad 

RVX-01-00-00-
003 

34780
8 

37577
6 

River - Main River not designated artificial or heavily 
modified 

GB112068060330  
Peckmill Brook, Hoolpool Gutter at Ince 

Marshes 

Modera
te 

- 

REE_W12 34704
1 

37661
1 

River - Main River not designated artificial or heavily 
modified 

GB112068060330  
Peckmill Brook, Hoolpool Gutter at Ince 

Marshes 

Modera
te 

- 

REE_W14 34761
4 

37682
5 

River - Main River not designated artificial or heavily 
modified 

GB112068060330  
Peckmill Brook, Hoolpool Gutter at Ince 

Marshes. 

Modera
te 

- 
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Whalley, Hawkes, Paisley and Trigg 

1.4.3 The Whalley, Hawkes, Paisley and Trigg (WHPT) metric is based on the tolerance 
of different macroinvertebrates to organic pollution. Each macroinvertebrate family 
is assigned a score from - 1.6 to 13, depending on their tolerance to pollution and 
abundance category (on a continuous scale, -1.6 is for highly abundant pollution-
tolerant taxa, 13 is for highly abundant pollution-intolerant taxa) and an overall 
score is produced from the total. The WHPT index is widely used to determine the 
ecological water quality of running waters and specifically the detection of organic 
pollution. As such, any extrapolation of other water quality pressures should be 
undertaken with caution. 

1.4.4 The Average Score Per Taxon (ASPT) is derived from the WHPT index. By 
dividing the total WHPT score by the number of scoring taxa present (NTAXA), the 
average score per taxon can be calculated. This metric is more easily comparable 
with other sites and permits an assessment of biological water quality that is less 
influenced by the presence of a greater proportion of low scoring taxa or sampling 
effort than the overall WHPT score. In both the case of WHPT score and ASPT, 
higher scores indicate better ecological quality. 

Lotic-invertebrate index for flow evaluation 

1.4.5 Macroinvertebrates have specific requirements for flow conditions and can be 
used to determine not only predominant flow types6, but also changes in flow 
character. The Lotic-invertebrate Index for Flow Evaluation (LIFE) metric uses 
abundance data to assign a flow preference score to macroinvertebrate families 
present in a sample and an overall score for the site can be interpreted as an 
abundance-weighted average score per taxon metric. The family-level LIFE score 
is calculated in RICT as a ratio of the observed/expected at reference sites (O/E) 
for the sample. 

1.4.6 There are currently no WFD-related class boundaries for LIFE EQRs, but a 
threshold of 0.94 is used to indicate the presence of flow stressed 
macroinvertebrate communities2. A LIFE score of less than 0.94 may indicate that 
flow is a possible pressure acting on an ecological community at a site. 

Proportion of sediment-sensitive invertebrates 
1.4.7 The Proportion of Sediment-sensitive Invertebrates (PSI) metric aims to act as a 

proxy for the quantity of fine sediment at a site7. Macroinvertebrate species are 
assigned a fine sediment sensitivity rating that ranges from highly insensitive to 
highly sensitive to fine sediment. The PSI score is calculated as the percentage of 
sensitive taxa in the sample and used to indicate how sedimented a watercourse 
is, from minimally sedimented/un-sedimented to heavily sedimented. 

 
6 Extence, C.A., Chadd, R.,England, J.,Wood, P.J. and Taylor., E. (2011). The assessment 

of fine sediment accumulation in rivers using macro-invertebrate community response. 
River Research and Applications, 29(1), 17-55. 

7 Extence, C.A., Balbi, D.M., and Chadd, R.P. (1999). River flow indexing using British 
benthic macroinvertebrates: a framework for setting hydroecological objectives. 
Regulated Rivers: Research and Management, 15, 543-574. 
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1.5.3 Access was obtained for all 12 sites, on one occasion (Autumn 2023). Of these, 
two sites were deemed unsuitable to survey due to the steep banks and deep 
nature of the channel and no data was collected, these were sites RVX-03-00-00-
005 and REE_N12. Survey locations are provided in Table 5K1 1.1 and 
photographs in Graphic 5K1 2.1 to Graphic 5K1 2.11 in Appendix B. 

Ecological considerations 

1.5.4 To assess a site for ecological status, it is recommended that a minimum of two 
survey per year (one survey in spring and one in autumn) for three years should 
be undertaken, with the surveys being carried out at the same time of the season 
each year. 

1.5.5 Although a minimum of three twice-a-year surveys is recommended, to enable any 
inter-year variation to be taken into account, assessments of ecological status may 
be undertaken on the basis of a single survey in a single year. This is seen as 
appropriate for studies such as the Project, where the aim is to gain an overview of 
the ecological status of the catchments in order to identify those areas which 
would most benefit from further investigation. 

1.5.6 Ecological survey data is typically valid for up to 18 months unless otherwise 
specified. The likelihood of surveys needing to be updated increases with time and 
is greater in circumstances where the habitat or its management has changed 
significantly since the surveys were undertaken. 

1.5.7 Whilst RICT3 metrics are automatically calculated for ditches and impoverished 
watercourses with very low numbers of taxa, they should not be used in the 
calculation of WFD classes. 

1.5.8 Where a watercourse is not suitable (ditches) for the RICT3 classification method, 
a quality assessment was made based on professional judgement and presence 
of species of conservation interest. 

1.6 Personnel  

1.6.1 The programme of surveys was led by Paul Cronje. The survey lead was assisted 
by suitably qualified and experienced Ricardo Personnel; details of whom are 
provided in Table 5K1 1.4 

Table 5K1 1.4 Survey personnel 

Name Experience 

Paul Cronje Btech, NDip, AMIEnvSc, over six years of experience in 
ecological consultancy. Licence holder: WML-CL11 - 
Surveying white-clawed crayfish 

Katie Clarke BSc. (Hons), MSc. Over three years of experience in 
ecological consultancy. 



5K1 11 Prepared by WSP UK Limited for Cadent Gas Limited  
 

October 2024 
HyNet North West Hydrogen Pipeline Project Environmental Statement, Appendix 5K Macroinvertebrates Surveys 2023 Sites 

Name Experience 

Esther Kendall BSc. (Hons), MSc. Over four years of experience in 
ecological consultancy. 

Morgan Hannah BSc. (Hons), MSc. One year of experience in ecological 
consultancy, 
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2. Results  

2.1 Field Survey  

2.1.1 A total of ten of the 12 sites were surveyed, on one occasion, for river 
macroinvertebrates using the RICT3 methodology, in accordance with the 
requirements of the WFD. Surveys were undertaken in August and September 
2023. 

2.1.2 The full macroinvertebrate taxon list is presented in Appendix A. Images of 
sampling locations are displayed in Appendix B. 

2.1.3 The biological metrics calculated for each site based on the macroinvertebrate 
communities present are displayed in Table 5K1 2.1. 

Table 5K1 2.1 Survey Metrics results 

Site name 
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Metrics WHPT 
NTAXA 

NA 15 NA 19 9 15 10 19 14 10 7 19 

WHPT 
Total 

52 100 29 68.2 31.3 67 46.7 33.1 20.4 67.3 

WHPT 
ASPT 

3.47 5.27 3.22 4.55 3.13 3.53 3.34 3.31 2.91 3.54 

Family 
LIFE 
Score 

6 7.41 6 6.5 5.56 5.94 5.67 5.88 5.5 5.63 

Species 
LIFE 
Score 

5.88 7.5 6.5 6.7 5.67 5.89 5.62 5.57 5.33 5.75 

CCI 11.8 3.43 1.17 8 5.4 13 17 5.63 1.33 5.06 

PSI 
Mixed 

15.7 53.3 10 20 0 5.56 0 0 0 4.76 



5K1 13 Prepared by WSP UK Limited for Cadent Gas Limited  
 

October 2024 
HyNet North West Hydrogen Pipeline Project Environmental Statement, Appendix 5K Macroinvertebrates Surveys 2023 Sites 

Table 5K1 2.2 Macroinvertebrate EQR classification boundaries 

WHPT 
Classification 

WHPT ASPT 
EQR 

WHPT 
NTAXA EQR 

LIFE EQR 
(Non-WFD) 

PSI EQR 
(Non-WFD) 

High >0.97 >0.8 >0.97 >0.8 

Good 0.86 - 0.97 0.68 - 0.8 0.94 - 0.97 0.7 - 0.8 

Moderate 0.72 - 0.86 0.56 - 0.68 0.88 - 0.94 0.6 - 0.7 

Poor 0.59 - 0.72 0.47 - 0.56 0.83 - 0.88 0.5 - 0.6 

Bad <0.59 <0.47 <0.83 <0.5 
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Table 5K1 2.3 Biological metrics for the 10 surveyed macroinvertebrate sites in autumn 2023 

S
it

e 

S
u

rv
ey

 D
at

e 

L
IF

E
 (

F
am

ily
) 

(O
) 

L
IF

E
 (

F
am

ily
) 

 
(E

) 

L
IF

E
 (

F
am

ily
) 

E
Q

R
 

W
H

P
T

 A
S

P
T

 
(O

) 

W
H

P
T

 A
S

P
T

 
(E

) 

W
H

P
T

 A
S

P
T

 
E

Q
R

 

W
H

P
T

 N
T

A
X

A
 

(O
) 

W
H

P
T

 N
T

A
X

A
 

(E
) 

W
H

P
T

 N
T

A
X

A
 

E
Q

R
 

P
S

I (
F

am
ily

) 
(O

) 

P
S

I (
F

am
ily

) 
(E

) 

P
S

I (
F

am
ily

) 
E

Q
R

 

RVX-03-00-00-001 9/2023 7.41 6.927 1.070 5.27 5.335 0.989 19 27.861 0.682 53.33 45.690 1.167 

RVX-02-00-00-005 9/2023 6 6.923 0.867 3.22 5.490 0.587 9 27.873 0.323 10 45.874 0.218 

RVX-02-00-00-004 9/2023 6.5 6.503 1.000 4.55 4.897 0.928 15 27.224 0.551 20 33.504 0.597 

RVX-03-00-00-007 9/2023 6 6.200 0.968 3.47 4.435 0.782 15 25.873 0.580 15.69 25.508 0.615 

REE W3 9/2023 5.56 6.650 0.835 3.13 4.957 0.631 10 26.774 0.373 N/A 37.994 N/A 

RVX-01-00-00-010 9/2023 5.94 5.686 1.045 3.53 3.992 0.883 19 26.115 0.728 5.556 14.705 0.378 

REE W7 9/2023 5.67 5.810 0.975 3.34 4.113 0.811 14 25.929 0.540 N/A 17.651 N/A 

RVX-01-00-00-003 9/2023 5.88 6.114 0.961 3.31 4.377 0.756 10 25.682 0.389 N/A 24.361 N/A 

REE W12 8/2023 5.5 7.229 0.761 2.91 5.948 0.490 7 17.147 0.408 N/A 61.062 N/A 

REE W14 8/2023 5.63 5.654 0.995 3.54 3.967 0.893 19 26.154 0.726 4.762 14.053 0.339 

(O) = Observed, (E) = Expected 
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Table 5K1 2.5 Macroinvertebrates identified with a Conservation Score of six or 
greater. 

Latin name Common name Conservation 
Score 

Status 

Baetis buceratus Scarce Olive 6 Regionally 
Notable 

Brachycentrus 
subnubilus 

Grannom 
Caddisfly 

6 Regionally 
Notable 

 

2.1.21 The invasive New Zealand Mud Snail Potamopyrgus antipodarum was recorded at 
sites RVX-03-00-00-001, RVX-02-00-00-004 and REE_W14, being most abundant 
at site RVX-02-00-00-004 where 983 individuals were found. In addition, Demon 
Shrimp Dikerogammarus haemobaphes were found to be present within site RVX-
02-00-00-004 with four individuals present as detailed in Table 5K1 2.6. 

Table 5K1 2.6 Invasive Macroinvertebrate species present within Autumn 2023 
surveys 

Site ID Waterbody Taxa Name  Common 
Name 

Survey 
abundance 

RVX-03-
00-00-
001 

GB112068060510 Potamopyrgus 
antipodarum 

New Zealand 
Mudsnail 

4 

RVX-02-
00-00-
004 

GB112068060470 Potamopyrgus 
antipodarum 

New Zealand 
Mudsnail 

983 

RVX-02-
00-00-
004 

GB112068060470 Dikerogammarus 
haemobaphes 

Demon Shrimp 4 

REE W14 GB112068060330 Potamopyrgus 
antipodarum 

New Zealand 
Mudsnail 

41 

 

Sites by WFD waterbody 

2.1.22 The sites surveyed are located within ten distinct WFD waterbodies which are 
included in the Preliminary Order Limits of the Project. Each WFD water body is 
detailed below with a summary of the results for each watercourse crossing survey 
site. These site summaries highlight the number of taxa present and any recorded 
occurrences of INNS or designated species. 
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Site Description 
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Succineidae 
   

3 
      

Sphaeriidae 
  

3 
       

Sphaerium 17 
 

1 4 
      

Pisidium 24 
 

4 2 
      

Oligochaeta 7 4 4 2 
   

6 1 3 

Theromyzon tessulatum 
   

2 
     

3 

Glossiphonia complanata 2 1 1 
 

5 3 
    

Glossiphonia paludosa 
     

1 1 
   

Helobdella stagnalis 
   

23 
  

29 
   

Alboglossiphonia 
heteroclita 

     
1 

   
1 

Erpobdellidae 
   

15 
      

Erpobdella octoculata 
      

1 2 
  

Erpobdella testacea 
   

8 
      

Hydracarina 
    

1 
    

6 

Cladocera 
         

5 

Ostracoda 
         

44 

Asellus aquaticus 89 14 1 2263 25 48 313 41 239 419 

Gammarus pulex 71 3 
 

27 
 

1 
    

Collembola 
 

1 
        

Baetidae 
     

1 
   

2 

Baetis 2 
  

43 
      

Baetis buceratus 
   

4 
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Site Description 
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Baetis fuscatus 
   

6 
      

Baetis rhodani 4 
         

Cloeon dipterum 
         

5 

Ephemera 1 
         

Ephemera danica 1 
         

Serratella ignita 2 
         

Coenagrionidae 
     

7 1 
  

12 

Pyrrhosoma nymphula 
     

4 
    

Ischnura elegans 
     

1 
   

7 

Calopteryx splendens 
  

6 11 
      

Aeshna cyanea 
         

1 

Nepa cinerea 
     

1 
    

Ilyocoris cimicoides 
      

5 
   

Notonecta glauca 
    

1 
     

Callicorixa praeusta 
    

3 
    

2 

Hesperocorixa linnaei 
       

1 
  

Hesperocorixa sahlbergi 
    

1 2 
    

Sigara dorsalis 
    

15 1 
 

1 
 

13 

Sigara falleni 
    

2 
    

2 

Haliplidae 
       

1 
  

Haliplus 
   

13 1 6 
   

1 

Haliplus lineatocollis 
     

1 
    

Haliplus sibiricus 
   

2 1 
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Site Description 
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Haliplus flavicollis 
    

1 
     

Noterus clavicornis 
         

1 

Dytiscidae 
 

2 
        

Hyphydrus ovatus 
      

1 
   

Hygrotus inaequalis 
     

1 1 
 

1 
 

Hydroporus planus 
       

1 
  

Platambus maculatus 
 

4 
        

Agabus sturmii 
     

1 
    

Ilybius 
 

11 
        

Ilybius quadriguttatus 
     

1 
    

Helophorus 
      

1 
   

Helophorus brevipalpis 1 
    

2 1 
  

1 

Hydrophilidae 
         

1 

Anacaena globulus 
     

3 
    

Anacaena limbata 
     

1 
    

Helochares lividus 
      

1 
   

Elmis aenea 117 
 

1 
       

Limnius volckmari 4 
         

Oulimnius 1 
         

Oulimnius tuberculatus 1 
         

Sialis lutaria 
  

1 
  

1 
  

4 
 

Rhyacophila dorsalis 1 
         

Agapetus 4 
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Site Description 
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Hydropsyche siltalai 2 
 

1 
       

Brachycentrus 
subnubilus 

  
1 

       

Cataclysta lemnata 
     

6 1 
   

Diptera 
 

2 
 

2 
     

1 

Psychodidae 
 

13 1 
       

Ceratopogonidae 
         

1 

Simuliidae 5 
         

Chironomidae 1 1215 14 1 2 7 1 3 2 48 

Sciomyzidae 
        

1 
 

Ephydridae 
      

1 
   

Corixinae 
    

13 
    

18 

Haliplus ruficollis group 
   

1 
 

1 
    

Hydroporinae 
         

1 

Polycelis nigra/tenuis 1 
        

2 

Dikerogammarus 
haemobaphes 

  
4 

       

Sigara dorsalis/striata 
    

1 
    

86 

Gammarus 
pulex/fossarum 

155 2 1 14 
      

Baetis rhodani/atlanticus 18 
         

Corixa punctata/iberica 
      

1 
   

Crangonyx 
pseudogracilis/floridianus 

   
2 1 10 8 2 

 
6 

Odontomyia/Oplodontha 
     

2 
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Table 5K1 1.2 Macroinvertebrate metric scores 

Site 
Description 
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WHPT N-
Taxa 

19 9 15 15 10 19 14 10 7 19 

WHPT Total 100.2 29 68.2 52 31.3 67 46.7 33.1 20.4 67.3 

WHPT ASPT 5.27 3.22 4.55 3.47 3.13 3.53 3.34 3.31 2.91 3.54 

Family LIFE 
Score 

7.41 6.00 6.50 6.00 5.56 5.94 5.67 5.88 5.50 5.63 

Species LIFE 
Score 

7.50 6.50 6.70 5.88 5.67 5.89 5.62 5.57 5.33 5.75 

CCI 3.43 1.17 8.00 11.76 5.40 12.96 17.00 5.63 1.33 5.06 

PSI Mixed 53.33 10.00 20.00 15.69 0.00 5.56 0.00 0.00 0.00 4.76 

PSI Mixed- 
assessment 

Moderate
ly 
Sediment
ed 

Heavily 
Sediment
ed 

Heavily 
Sediment
ed 

Heavily 
Sediment
ed 

Heavily 
Sediment
ed 

Heavily 
Sediment
ed 

Heavily 
Sediment
ed 

Heavily 
Sediment
ed 

Heavily 
Sediment
ed 

Heavily 
Sediment
ed 
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Graphic 5K1 2.3 RVX-02-00-00-004 Survey Area 

 

Graphic 5K1 2.4 RVX-03-00-00-007 Survey Area 
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Graphic 5K1 2.5 REE W3 Survey Area 

 

Graphic 5K1 2.6 RVX-01-00-00-010 Survey Area 
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Graphic 5K1 2.7 REE W7 Survey Area 

 

Graphic 5K1 2.8 RVX-01-00-00-003 Survey Area 

 



5K1 B5 Prepared by WSP UK Limited for Cadent Gas Limited  
 

October 2024 
HyNet North West Hydrogen Pipeline Project Environmental Statement, Appendix 5K Macroinvertebrates Surveys 2023 Sites 

Graphic 5K1 2.9 REE_W12 Survey Area 

 

Graphic 5K1 2.10 REE_W14 Survey Area 
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Graphic 5K1 2.11 RVX-03-00-00-005 Survey Area 
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1. Methodology  

1.1 Desk Study  

1.1.1 A desk study was undertaken in Spring 2022 and the methodology for this is set 
out in Section 5.5 and Table 5.8 of the Preliminary Environmental Information 
Report (PEIR). The desk study recorded the presence of statutory designated 
sites within up to 20km [1] of the Preliminary Order Limits (Section 5.6.1, Table 
5.10, and Figure 5.1 of the PEIR) and non-statutory designated sites within 2km 
(Section 5.6.2, Table 5.11, and Figure 5.2 of the PEIR). The desk study also 
recorded the presence of Habitats of Principal Importance (HPI) within 2km of the 
Preliminary Order Limits (section 5.6.3., Table 5.12 and Figure 5.3 of the PEIR). 
Records of protected and notable species within 2km of the Preliminary Order 
Limits are discussed within section 5.6.12-5.6.41 of the PEIR. 

1.1.2 The desk study information from the PEIR is not repeated in this report or 
discussed further. The desk study will be updated for the Final Environmental 
Statement following design freeze for the Project.  

1.2 Survey Area  

1.2.1 Please note that as part of the design process, the order limits have undergone a 
number of iterations (as described in Appendix 2A: Design evolution of the Draft 
ES) and this report is based on the Preliminary Order Limits as they stood in early 
2023. 

1.2.2 The study area for Macrophyte surveys includes a total of 31 watercourse 
crossings as shown in Figure 5K2 1.1. Of these, 24 watercourse crossings were 
completed in July 2022 to cover a representative sample of watercourse crossings 
within the redline boundary as updated in June 2022. A further seven watercourse 
crossings were completed in August and September 2023 to cover the updated 
redline boundary as of April 2023. 

1.2.3 A total of 25 sites were surveyed on one occasion, for river macrophytes using the 
LEAFPACS2 methodology2, in accordance with the requirements of the WFD. Of 
these 25 sites six sites were dry at the time of survey and no macrophyte data was 
collected. Surveys were undertaken in July 2022 and August/September 2023. 
Survey locations are provided in Table 5K2 1.1 and Table 5K2 2.1 and 
photographs in Graphic 5K2 2.1 to Graphic 5K2 2.20 in Annex 2.  

 
1 Dependent on reasons for designations; within two kilometres for habitats, extending to 

10 kilometres for bats and up to 20 kilometres for all the ornithological interests for 
international sites. 

2 UKTAG (2014) UKTAG River Assessment Method. Macrophytes and Phytobenthos; 
Macrophytes (River LEAFPACS2). July 2014 
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1.3 Field Surveys  

Approach to field survey design 

1.3.1 Macrophyte surveys were conducted along watercourse crossing points detailed in 
Table 5K2 1.1 below, in July 2022 and August/September 2023.  

1.3.2 The study area considers 31 watercourse crossings. Survey locations were 
chosen based on Water Framework Directive (WFD) waterbody classification or 
chosen as a representative watercourse within each geographical area/ 
watercourse type (Canal, River or Stream/Ditch) to provide an indication of the 
community structures present. One representative watercourse identified by the 
Environment Agency as a main river, which is crossed by the route of the Project, 
was included for each WFD waterbody classified for Macrophytes and 
Phytobenthos. 
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Table 5K2 1.1 Macrophyte Survey sites  
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STRX-
01-00-
00-001 

346742 375265 Stream/ 
ditch 

  Main River not 
designated 
artificial or 
heavily 
modified 

GB112068060330 
Peckmill Brook, 
Hoolpool Gutter at 
Ince Marshes 

Moderate Moderate Moderate - 

STRX-
01-00-
00-009 

348074 375992 Stream/ 
ditch 

  Main River not 
designated 
artificial or 
heavily 
modified 

GB112068060330 
Peckmill Brook, 
Hoolpool Gutter at 
Ince Marshes 

Moderate Moderate Moderate - 

STRX-
01-00-
00-027 

351268 378248 Stream/ 
ditch 

- Main River Heavily 
Modified 

GB112068060500 
Weaver (Dane to 
Frodsham) 

Moderate Good Poor Good 

RVX-01-
00-00-
015 

352471 379128 River River 
Weaver 

WFD Heavily 
Modified 

GB112068060500 
Weaver (Dane to 
Frodsham) 

Moderate Good Poor Good 

STRX-
01-00-
00-031 

355181 378914 Stream/ 
ditch 

- Ordinary 
watercourse 

Heavily 
Modified 

GB112068060500 
Weaver (Dane to 
Frodsham) 

Moderate Good Poor Good 
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RVX-02-
00-00-
001 

359816 376175 River River 
Weaver 

WFD Heavily 
Modified 

GB112068060500 
Weaver (Dane to 
Frodsham) 

Moderate Good Poor Good 

STRX-
02-00-
00-002 

359913 375821 Stream/ 
ditch 

- Ordinary 
watercourse 

Heavily 
Modified 

GB112068060500 
Weaver (Dane to 
Frodsham) 

Moderate Good Poor Good 

RVX-02-
00-00-
003 

363957 370272 River River 
Weaver 

WFD Heavily 
Modified 

GB112068060463 
Weaver (Winsford 
Flashes to Dane) 

Moderate - Poor - 

RVX-02-
00-00-
004 

367766 369366 River River 
Dane 

WFD not 
designated 
artificial or 
heavily 
modified 

GB112068060470 
Dane (Wheelock 
to Weaver) 

Moderate Moderate Moderate Moderate 

CLX-02-
01-00-
002 

365066 374990 Canal Weaver 
Navigat
ion 

WFD Heavily 
Modified 

GB112068060500 
Weaver (Dane to 
Frodsham) 

Moderate Good Poor Good 

RVX-03-
00-00-
002 

365417 381247 River Gale 
Brook 

WFD not 
designated 
artificial or 
heavily 
modified 

GB112068060420 
Arley Brook 
(Source to Gale 
Brook) 

Moderate Moderate Moderate - 
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STRX-
03-00-
00-005 

365826 381479 Stream/ 
ditch 

- Ordinary 
watercourse 

not 
designated 
artificial or 
heavily 
modified 

GB112068060420 
Arley Brook 
(Source to Gale 
Brook) 

Moderate Moderate Moderate - 

RVX-03-
00-00-
005 

371779 387909 River River 
Bollin 

WFD not 
designated 
artificial or 
heavily 
modified 

GB112069061382 
Bollin (Ashley Mill 
`to Manchester 
Ship Canal) 

Poor Poor Poor - 

STRX-
03-00-
00-013 

372043 388197 Stream/ 
ditch 

- Main River not 
designated 
artificial or 
heavily 
modified 

GB112069061382 
Bollin (Ashley Mill 
to Manchester 
Ship Canal) 

Poor Poor Poor - 

RVX-03-
00-00-
007 

373027 390517 River Sinderl
and 
Brook 

WFD 
 

GB112069060980 
Sinderland Brook 

Poor Moderate Moderate - 

STRX-
04-00-
00-008 

357474 385837 Stream/ 
ditch 

- Ordinary 
watercourse 

- - - - - - 
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STRX-
04-00-
00-009 

356659 385903 Stream/ 
ditch 

- Ordinary 
watercourse 

- - - - - - 

STRX-
04-03-
01-001 

350834 390216 Stream/ 
ditch 

- Ordinary 
watercourse 

Heavily 
Modified 

GB112069061170 
Sutton Brook 

Moderate Moderate Poor Moderate 

RVX-04-
03-01-
001 

350837 390977 River Unnam
ed 
River / 
Main 
Drain 

WFD Heavily 
Modified 

GB112069061170 
Sutton Brook 

Moderate Moderate Poor Moderate 

REE_N1 356256 386653 Canal Sankey 
Canal 

WFD Artificial GB71210055 Moderate - - - 

REE_SA
12 

359881 376610 Canal Trent 
and 
Mersey 
Canal 

WFD Artificial GB71210247 Moderate - - - 
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REE_W
14 

347566 376858 River Hornsm
ill Brook 

WFD not 
designated 
artificial or 
heavily 
modified 

GB112068060330 
Peckmill Brook, 
Hoolpool Gutter at 
Ince Marshes 

Moderate Moderate Moderate - 

REE_SA
3 

364272 370730 River Weaver WFD Heavily 
Modified 

GB112068060463 
Weaver (Winsford 
Flashes to Dane) 

Moderate - Poor - 

REE_N1
4 

356982 385863 Stream/ 
ditch 

Unnam
ed ditch 

Ordinary 
watercourse 

- - - - - - 

REE_SA
4 

364079 370722 Stream/ 
ditch 

Unnam
ed 
stream 

WFD Heavily 
Modified 

GB112068060463 
Weaver (Winsford 
Flashes to Dane) 

Moderate - Poor - 

REE_N1
2 

350456 391219 River Sutton 
Brook 

WFD Heavily 
Modified 

GB112069061170 
Sutton Brook  

Moderate Moderate Poor Moderate 
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1.3.3 The macrophyte survey was carried out using the Water Framework Directive UK 
�7�H�F�K�Q�L�F�D�O���$�G�Y�L�V�R�U�\���*�U�R�X�S�¶�V���P�H�W�K�R�G�R�O�R�J�\���I�R�U���D�V�V�H�V�V�L�Q�J���P�D�F�U�R�S�K�\�W�H�V���L�Q���U�L�Y�H�U�V��
(WFDUKTAG)2. This method conforms with CEN 14184: 2003 Water Quality �± 
Guidance standard for the surveying of aquatic macrophytes in running waters.  

1.3.4 The methodology specifies that a 100m reach of the watercourse should be 
sampled between 1st June and 30th September and that sampling should not be 
completed during or immediately after high flows. 

1.3.5 Survey recorded the presence of all macrophyte taxa present with the Survey Area 
to species level where possible. Where this was not possible, taxa were recorded 
to genus or other aggregate taxon level.  

1.3.6 The percentage of the river channel (up to the height of bank that would typically 
be inundated for >50% of the year) covered by each species was estimated by 
assigning it an appropriate taxon cover value, as detailed in Table 5K2 1.2. 

Table 5K2 1.2 Cover values for lotic macrophyte surveys 

Percentage cover range 
(% of channel area) 

Mid-point percentage Taxon cover level 

<0.1 0.05 1 

0.1<1 0.5 2 

1<2.5 1.7 3 

2.5<5 3.8 4 

5<10 7.5 5 

10<25 17.5 6 

25<50 37.5 7 

50<75 62.5 8 

>75 87.5 9 

1.4 Biological  Indices  

1.4.1 The condition of the macrophyte communities within the Survey Area was 
assessed by calculating various indices using data recorded during the field 
survey. These indices are detailed in the following paragraphs within this section. 

River Macrophyte Nutrient Index (RMNI) 

1.4.2 The RMNI is a measure of the plants that grow in the river and their association 
with high nutrient levels; it is measured on a scale from 1-10. 
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1.4.3 Each scoring macrophyte taxon was assigned its corresponding RMNI species 
score. RMNI was then calculated using the equation: 

 

1.4.4 Where: 

�z �µ�5�M�¶���L�V���W�K�H���U�L�Y�H�U���P�D�F�U�R�S�K�\�W�H���Q�X�W�U�L�H�Q�W���L�Q�G�H�[���V�F�R�U�H���I�R�U���W�D�[�R�Q �µ�M�¶�� 

�z �µ�M�¶���U�H�S�U�H�V�H�Q�W�V���D���V�F�R�U�L�Q�J���W�D�[�R�Q���D�Q�G���K�D�V���D���Y�D�O�X�H���R�I�������W�R���µ�Q�¶���L�Q�G�L�F�D�W�L�Q�J���Z�K�L�F�K���W�D�[�R�Q��
it represents; and 

�z �µ�&�M�¶���L�V���W�K�H���W�D�[�R�Q���F�R�Y�H�U���Y�D�O�X�H���I�R�U���W�D�[�R�Q �µ�M�¶�� 

Number of Macrophyte Taxa (NTAXA) 

1.4.5 NTAXA is the number of truly aquatic (non-helophyte) scoring taxa recorded in the 
field survey, which is used as a measure of diversity. 

Number of Functional Groups (NFG) 

1.4.6 NFG is a diversity metric calculated by assigning all truly aquatic (non-helophyte) 
�V�F�R�U�L�Q�J���W�D�[�D���W�R���R�Q�H���R�I���������µ�I�X�Q�F�W�L�R�Q�D�O���J�U�R�X�S�V�¶�����7�K�H���1�)�*���Y�D�O�X�H���L�V���J�L�Y�H�Q���E�\���W�K�H���V�X�P���R�I��
the number of different functional groups of taxa that were identified as being 
present in the river. 

Cover of Green Filamentous Algae (ALG) 

1.4.7 ALG is the percentage cover of green filamentous algae over the whole survey 
section. This was calculated by adding up the mid-point percentage cover values 
(Table 5K2 1.2) for all algae species identified as being present. 

1.4.8 The value for the parameter ALG represents the total coverage of the riverbed by 
green filamentous algae and will range from 0-100. This metric is used as a 
measure of nutrient enrichment. 

1.5 River Predictions and Classification Systems for 
Macrophytes  (LEAFPACS2)  

1.5.1 The River LEAFPACS2 classification tool was used to contextualise RMNI, 
NTAXA, NFG, and ALG metric scores. Ecological Quality Ratios (EQRs) are 
derived from these metrics based on observed data and site-specific predicted 
reference values derived from the physical and chemical parameters listed in 
Table 5K2 1.3. 
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Table 5K2 1.3 Predictive reference parameters for LEAFPACS2 

Invariant data Variant data 

National Grid Reference (NGR) Alkalinity 

Slope - 

Distance from source - 

Altitude at source  - 

1.5.2 EQRs are normalised so they fit the same scale and combined to provide an 
overall EQR representing an ecological status class as defined by the WFD 
���µ�+�L�J�K�¶�����µ�*�R�R�G�¶�����µ�0�R�G�H�U�D�W�H�¶�����µ�3�R�R�U�¶���D�Q�G���µ�%�D�G�¶�������7�K�H���F�O�D�V�V���E�R�X�Q�G�D�U�L�H�V���D�U�H���R�X�W�O�L�Q�H�G���L�Q 
Table 5K2 1.4 below. 

Table 5K2 1.4 River LEAFPACS2 class boundaries 

Status class boundary EQR 

High/Good 0.8 

Good/Moderate 0.6 

Moderate/Poor 0.4 

Poor/Bad 0.2 

1.6 Constraints  

Access limitations  

1.6.1 Surveys were limited to locations where landowner permission had been obtained 
within the survey season. 

1.6.2 Macrophyte surveys require physical access to the river channel, so health and 
safety concerns or other physical restrictions constrained macrophyte surveys. 
Heavy bank-side vegetation and steep banks constrained physical access to the 
channel.  

1.6.3 Of the 31 sites identified as requiring macrophyte surveys 26 sites were accessed, 
five sites were did not have physical access to the watercourse. A summary of 
locations where the requirement for river macrophyte survey was identified, but 
where surveys were not conducted due to inadequate access, is provided below: 

�z RVX-02-00-00-004 

�z RVX-03-00-00-005 

�z RVX-03-00-00-007 
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�z CLX-04-00-00-002 

�z RVX-04-00-00-005 

1.6.4 Access was obtained for a total of 26 sites, 19 sites in 2022 and seven sites in 
2023, of these six sites were dry at the time of survey and no macrophyte data 
was collected. Survey locations are provided in Table 5K2 2.1 and photographs in 
Graphic 5K2 2.1 to Graphic 5K2 2.20 in Annex 2.  

1.6.5 Macrophyte surveys were limited to watercourses which were not dry during the 
survey season. A summary of locations where the requirement for river 
macrophyte survey was identified, but where no data was collected due to dry 
watercourses, is provided below: 

�z STRX-01-00-00-031 

�z STRX-02-00-00-002 

�z STRX-03-00-00-013 

�z STRX-04-00-00-008 

�z STRX-04-00-00-009 

�z STRX-04-03-01-001 

1.6.6 Seven sites were surveyed in 2023, of these one site was deemed unsuitable to 
survey due to the artificial nature of the channel substrate; this was REE_N12.  

Ecological considerations 

1.6.7 Any specimens that could not be identified with confidence in the field were 
retained for later identification in the laboratory. Where it was not possible to 
identify a macrophyte to species level (for example due to the lack of flowering or 
fruiting bodies), it was recorded under its genus or other aggregate taxon level if 
such was listed in the guidelines. 

1.6.8 To assess a site for ecological status, it is recommended that a minimum of one 
survey per year for three years should be undertaken, with the surveys being 
carried out at the same time of the season each year. 

1.6.9 Although a minimum of three once-a-year surveys is recommended, to enable any 
inter-year variation to be taken into account, assessments of ecological status may 
be undertaken on the basis of a single survey in a single year. This is seen as 
appropriate for studies such as the Project, where the aim is to gain an overview of 
the ecological status of the catchments in order to identify those areas which 
would most benefit from further investigation. 

1.6.10 Ecological survey data is typically valid for up to 18 months unless otherwise 
specified3. The likelihood of surveys needing to be updated increases with time 
and is greater in circumstances where the habitat or its management has changed 
significantly since the surveys were undertaken. 

 
3 CIEEM. (2019). Advice note on the lifespan of ecological reports and surveys. Available 

at: https://cieem.net/wp-content/uploads/2019/04/Advice-Note.pdf 
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1.6.11 In addition to the metrics above, non-scoring taxa (on the LEAFPACS2 list of taxa) 
and additional taxa not on the list were used to aid interpretation. 

1.6.12 Whilst LEAFPACS2 metrics are automatically calculated for ditches and 
impoverished watercourses with very low numbers of taxa, they should not be 
used in the calculation of WFD macrophyte status. 

1.6.13 Where a watercourse is not suitable (ditches) for the LEAFPACS2 classification 
method, a quality assessment was made based on professional judgement and 
presence of species of conservation interest. 

1.7 Personnel  

1.7.1 The programme of surveys was led by Pete Sibley. The survey lead was assisted 
by suitably qualified and experienced Ricardo Personnel; details of whom are 
provided in Table 5K2 1.5. 

Table 5K2 1.5 Survey personnel 

Name Experience 

Pete Sibley BSc (Hons) Applied Biology, Diploma in Water & Environmental 
Management, Diploma in Fisheries Management. Over 30 years of 
experience in ecological consultancy. 
Fellow of the Linnean Society (FLS), Chartered Environmentalist (CEnv), 
Member of the Chartered Institute of Ecology & Environmental 
Management (MCIEEM), Member of the Institute of Fisheries 
Management (MIFM). 
Licence holder: WML-CL11 - Surveying white-clawed crayfish 

Esther 
Kendall 

BSc. (Hons), MSc. Over four years of experience in ecological 
consultancy. 

Oliver Parr BSc. (Hons), MSc. Over two years of experience in ecological 
consultancy. 

Curt 
Williams  

BSc. (Hons), MSc. Over four years of experience in ecological 
consultancy. 
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2. Results  

2.1 Field Survey  

2.1.1 A total of 25 sites were surveyed on one occasion in either 2022 or 2023, with 18 
sites completed in July 2022 as part of the original survey scope and seven 
additional survey sites completed in August/September 2023. All river 
macrophytes surveys were completed using the LEAFPACS2 methodology2, in 
accordance with the requirements of the WFD4. Of these 25 sites, six sites were 
dry at the time of survey and no macrophyte data was collected.  

2.1.2 The macrophyte flora and physical character of the survey length were surveyed 
by wading, boat, or walking along the bank using a grapnel to retrieve samples for 
identification as required. Table 5K2 2.1 provides a list of the sites completed 
within the study area and includes start and end locations and surveyor 
comments. 

2.1.3 All macrophytes present were recorded, together with the estimated percentage 
cover of each taxon (recorded as abundance classes) and the estimated 
percentage cover of overall macrophyte growth. Representative samples (algae, 
Ranunculus, Callitriche, and Potamogeton species) and species which were 
uncertain were taken for laboratory identification. Physical parameters of the 
survey length were estimated, and a photograph taken. Table 5K2 2.2 contains 
the environment variables of the sites completed within the study area and 
includes any visual observations. 

 

 
4 The Water Environment (Water Framework Directive) (England and Wales) Regulations 

2003 
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Table 5K2 2.1 Macrophyte survey site list 

Site name Surveyor Start 
time 

NGR 
start 

NGR 
end 

% 
Wadeable 

Notes 

STRX-01-
00-00-001 

PJS 10:20 SJ 46761 
75217 

SJ 46722 
75300 

10 Ditch choked with dense Phragmites and Sparganium reeds, 
making observation of the water surface & submerged species 
difficult. Grapnel pole used. Access to both banks via crossing 
point at d/s end. Clearer view of marginal vegetation from far 
(right) bank.  

STRX-01-
00-00-009 

PJS 12:00 SJ 48084 
75978 

SJ 48033 
76061 

0 Channel completely covered by duckweed or emergent 
vegetation. Grapnel pole used. 

STRX-01-
00-00-027 

PJS 13:50 SJ 51307 
78220 

SJ 51223 
78278 

10 Ditch contains shallow standing water occupying a fraction of 
the channel throughout - close to drying out. Vegetation almost 
entirely composed of reeds. 

RVX-01-
00-00-015 

PJS 10:25 SJ 52442 
79192 

SJ 52538 
79149 

20 Surveyed 5 m strip along right bank, mainly from boat but 
wading possible in margins at either end of survey length. 
Grapnel and grapnel pole used - too cloudy for bathyscope. 

STRX-01-
00-00-031 

PJS 14:40 SJ 55172 
78906 

  DRY Dry ditch not surveyed - occasional standing puddles of water 
but not continuous. No aquatic vegetation seen. Heavily 
overgrown with bindweed, nettle, bramble and willowherb. 
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Site name Surveyor Start 
time 

NGR 
start 

NGR 
end 

% 
Wadeable 

Notes 

RVX-02-
00-00-001 

PJS 16:40 SJ 59738 
76217 

SJ 59849 
76176 

0 Surveyed 5 m strip along right bank from boat. Grapnel and 
pole grapnel used, too cloudy for bathyscope, substrate felt 
firm. Channel edge was artificial concrete lip - Phragmites was 
abundant along the bank on the landward side of this lip and 
all of the additional taxa recorded above were found here (not 
counted as within the wetted channel). 

STRX-02-
00-00-002 

PJS 15:25 SJ 59941 
75850 

  DRY Dry ditch not surveyed - occasional standing puddles of water 
but not continuous. No aquatic vegetation seen. Hawthorn 
hedge adjacent with Phalaris, thistles, bramble and willowherb 
in channel. 

RVX-02-
00-00-003 

PJS 13:00 SJ 63963 
70234 

SJ 63943 
70320 

0 Surveyed full channel width from boat. Grapnel and grapnel 
pole used, too cloudy for bathyscope. No submerged 
macrophytes found. Note occurrence of several INNS species 
in additional taxa. 

RVX-02-
00-00-004 

PJS 14:30 SJ 66697 
71889 

SJ 66769 
71811 

90 Waded up river, except for occasional deep areas including 
immediately d/s weir at the upstream end.  

CLX-02-
01-00-002 

PJS 15:35 SJ 65079 
75001 

SJ 65031 
75088 

1 No boat access. Surveyed 5 m strip from right bank. Grapnel 
and pole grapnel used, too deep/cloudy for bathyscope. Most 
of bank was reinforced piling, some gaps in this provided 
habitat for vegetation. Stand of Phragmites at u/s end. 

RVX-03-
00-00-002 

PJS 15:00 SJ 65466 
81268 

SJ 65383 
81256 

100 Channel entirely wadeable but with some difficulty due to very 
dense growth of balsam, nettles and brambles. This effectively 
shades most of the water surface. 
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Site name Surveyor Start 
time 

NGR 
start 

NGR 
end 

% 
Wadeable 

Notes 

STRX-03-
00-00-005 

PJS 13:50 SJ 65835 
81433 

SJ 65819 
81531 

100 Narrow and shallow, slow flowing ditch entirely wadeable. 
Much leaf litter in channel from recent hedge trim. 

RVX-03-
00-00-005 

PJS 10:20 SJ 70907 
88402 

SJ 70928 
88325 

20 Section too deep to wade at d/s end, grapnel and grapnel pole 
used from right bank. Possible to safely wade sandy shelf at 
u/s end - see photos. Note presence of invasive species 
including Giant hogweed. 

STRX-03-
00-00-013 

PJS 09:00 SJ 72081 88157 DRY Dry ditch not surveyed - occasional stagnant puddles but 
mostly dry. Dense growth of water horsetail (Equisetum 
fluviatile), Phalaris, nettles, bramble and other terrestrial 
vegetation along length of channel. 

RVX-03-
00-00-007 

PJS 12:30 SJ 73990 
90550 

SJ 74056 
90541 

60 Access at d/s end where brook is wadeable for approx. half its 
length (chest waders would be preferable here). Otherwise use 
binoculars and grapnel pole. Livestock poaching at d/s and u/s 
end, some manure in channel. Dense growth of Potamogeton 
natans along much of the channel. 

STRX-04-
00-00-008 

PJS 13:00 SJ 57341 85833 DRY Dry ditch not surveyed - Himalayan balsam abundant along 
channel and banks, also growth of Phragmites, nettles, 
grasses etc. 

STRX-04-
00-00-009 

PJS 12:15 SJ 56652 85885 DRY Dry ditch not surveyed - dense growth of Phragmites, bramble, 
nettles etc along length of ditch. 
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Site name Surveyor Start 
time 

NGR 
start 

NGR 
end 

% 
Wadeable 

Notes 

STRX-04-
03-01-001 

PJS 11:10 SJ 50808 90166 DRY Dry grassy ditch not surveyed - occasional Juncus effusus but 
no standing water. Long section of this ditch has been filled in 
d/s of intended survey length. 

RVX-04-
03-01-001 

PJS 09:50 SJ 50851 
90966 

SJ 50766 
90999 

0 Overgrown ditch with tall herbs growing along banks. Not 
possible to wade due to sinking sediment, surveyed from right 
bank with use of grapnel pole. 

REE_N1 EK 10:00 SJ 56300 
86682 

SJ 56212 
86625 

0 Regularly used canal, with boat traffic. Survey conducted using 
�D���J�U�D�S�Q�H�O�����&�K�D�Q�Q�H�O���Z�D�V���P�R�V�W�O�\���F�O�H�D�U���R�I���Y�H�J�H�W�D�W�L�R�Q�����L�W�¶�V���S�R�V�V�L�E�O�H��
the reach has been recently cleared of vegetation. Channel 
choked with vegetation towards the road bridge. Both banks 
were artificial walls, with the occasional marginal species 
growing on the walls but not in the water.  

REE_SA1
2 

EK 14:20 SJ 59927 
76597 

SJ 59836 
76634 

0 Regularly used canal, with lots of boat traffic. RHB is 100% 
artificial, LHB is more natural. Survey undertaken using 
grapnel from RHB> Site was moved slightly due to the 
presence of moored boats along most of the RHB. Common 
Reed and Glyceria maxima are dominant along LHB. Mid 
channel lacked any vegetation, likely due to disturbance from 
boats.  
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Site name Surveyor Start 
time 

NGR 
start 

NGR 
end 

% 
Wadeable 

Notes 

REE_W14 EK 09:30 S J47609 
76825 

SJ 47538 
76901 

0 Embanked modified watercourse, lacking any perceivable flow. 
Survey undertaken using grapnel from LHB. Water was a dark 
colour and turbid. The first ~30m of the reach were choked 
with plants, mostly Elodea and hornwort. The rest of the 
channel was mostly clear of vegetation, this may be because it 
was cleared or the influence of the road bridge. Common reed 
�D�Q�G���F�D�Q�D�U�\���J�U�D�V�V���D�U�H���G�R�P�L�Q�D�Q�W���D�O�R�Q�J���W�K�H���Z�D�W�H�U�¶�V���H�G�J�H�� 

REE_SA3 EK 16:10 SJ 64299 
70772 

SJ 64248 
70684 

0 Survey conducted from bankside on the LHB using visual 
observation. Could not use a grapnel in most of the reach due 
to thick beds of floating pennywort at the water margin and 
thick terrestrial vegetation on the bank. For a more suitable 
survey this reach would likely need to be surveyed by boat. 
River is highly modified and navigable, boat traffic is a likely 
influence on plant species presence. 

REE_N14 EK 14:00 SJ 56965 
85814 

SJ 56995 
85912 

0 Deep narrow ditch. Survey undertaken from bank, as banks 
were too steep to be able to enter the channel. The channel 
was choked by common reed and nettle meaning the grapnel 
was not used and there was difficulty seeing into the channel. 
Part of the channel could be seen, in these areas only 
duckweed was seen.  

REE_SA4 EK 15:40 SJ 64037 
70748 

SJ 64096 
70695 

100 Small shaded sandy stream (mostly sand substrate with small 
amount of gravel), situated in broadleaf woodland. Nothing 
present within channel or on banks. Ground canopy vegetation 
cover dominated by Himalayan balsam. Rhododendron is also 
present.  
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Site name Surveyor Start 
time 

NGR 
start 

NGR 
end 

% 
Wadeable 

Notes 

REE_N12 EK 10:00 SJ 50454 
91212 

 100 Culverted ditch with artificial brick lower bank and bottom. At 
SJ 50419 91213 the stream comes out the culvert and flows 
into another culvert at the end of the field near the A road. 
Upstream of this point the ditch is more natural but appears to 
be dry/ not flowing water. Due to the artificial nature of the 
stream it was deemed unsuitable for a macrophyte survey. 

 



5K 22 Prepared by WSP UK Limited for Cadent Gas Limited  
 

October 2024 
HyNet North West Hydrogen Pipeline Project Environmental Statement, Appendix 5K Macroinvertebrates Surveys 

Table 5K2 2.2 Macrophyte Site Survey Conditions and Visual Observations 
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% cover of filamentous algae       <1   <1   <1   <1     3   

Width (m) % <1       100                 100     

 1 - 5 100 100   100   100       100 100       

 5 -10                 5           

 10-20                 95       100   

> 20               100             

Depth (m) % < 0.25       100         2 20   95 100 10   

0.25 - 0.5 30     30       3 70 10 5   20   

0.5 - 1 70 100   70       5 10 10     10   
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Site name 
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Substrate % Peat                             
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Sand               1 40 5 10 5 30   

Pebbles/gravel       4       2 20 4 15 20 10   

Boulder/cobbles 2     1       2 10 1 5   40   

Habitat % Pool                             

Riffle                 5           

Run                 95       100   

Slack 100 100 100 100   100   100   100 100 100     

Shading % LB None 100 100 100 100   100   95 70 100 70 100 50   
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Site name 
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Dense               2 10   20   30   
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Turbid               100             
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Bed stability 
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Solid/firm     100 20   100   95   100         
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Table 5K2 2.3 Macrophyte Site Survey Conditions and Visual Observations (Continued) 
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% Wadeable 0 0 0 0 0 100 NA 60 Dry Dry Dry 0 

Total % cover of macrophytes 1 20 50 11 80 1.2  70      <1 

% cover of filamentous algae 1  6     3        

Width (m) % <1                  

 1 - 5     100   95     100   

 5 -10  94 100     5         

 10-20 100 6               

> 20    100             

Depth (m) % < 0.25         5   70     

0.25 - 0.5     100   60     30   

0.5 - 1  100 100 6    25         
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Site name 
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Habitat % Pool      2  10         

Riffle      30           

Run        60         
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Shading % LB None 99 98 100 90 10  50   40     

Broken 1 2  5   30   30     
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Site name 
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Bed stability 
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Solid/firm                 
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Soft/sinking 100  100 56 100 100  50     100   
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Calculation of Biological Indices and LEAFPACS2 

2.1.4 The observed RMNI, NTAXA and NFG are outlined in Table 5K2 2.4. 

2.1.5 The RMNI scores indicated that there is a slight degree of nutrient enrichment 
throughout all sites. This would be expected given the connectivity between 
agricultural land use and the riverine environment.  

2.1.6 The NTAXA gives an indication of diversity of true aquatic plants within the 
macrophyte community, with RVX-02-00-00-004, RVX-03-00-00-007 and 
REE_W14 having the highest (nine and eight respectively) of the surveyed 
watercourses. 

2.1.7 LEAFPACS2 classification was performed on the 12 sites, listed below: 

�z RVX-01-00-00-015 

�z RVX-02-00-00-001 

�z RVX-02-00-00-003 

�z RVX-02-00-00-004 

�z CLX-02-01-00-002 

�z RVX-03-00-00-002 

�z RVX-03-00-00-005 

�z RVX-03-00-00-007 

�z REE_N1 

�z REE_SA12 

�z REE_W14 

�z REE_N14 
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Table 5K2 2.4 LEAFPACS2 Metric Calculator results 
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2.1.8 The LEAFPAC2 Classifications are for the 12 sites are listed in Table 5K2 2.5. 
Where alkalinity readings were not available for the watercourses 180 CaCO3 mg/l 
was used as a proxy value.  

Table 5K2 2.5 Results of LEAFPAC2 Classification 

Watercourse 
Crossing 

RMNI 
EQR 

NTAXA 
EQR 

NFG 
EQR 

ALG 
EQR 

LEAFPACS 
EQR 

CLASS  

RVX-01-00-00-015 0.556 0.305 0.182 1.000 0.431 Moderate 

RVX-02-00-00-001 0.557 0.102 0 1.000 0.352 Poor 

RVX-02-00-00-003 0.652 0.203 0.062 0.964 0.456 Moderate 

RVX-02-00-00-004 0.487 0.968 0.962 0.730 0.487 Moderate 

CLX-02-01-00-002 0.561 0.406 0.301 0.964 0.474 Moderate 

RVX-03-00-00-002 0.367 0.235 0.099 1.000 0.278 Poor 

RVX-03-00-00-005 0.405 0.680 0.624 0.766 0.405 Moderate 

RVX-03-00-00-007 0.718 0.978 0.974 0.748 0.718 Good 

REE_N1 0.373 0.620 0.553 0.964 0.373 Poor 

REE_SA12 0.239 0.124 -0.031 1.000 0.149 Bad 

REE_W14 0.263 0.699 0.645 0.591 0.263 Poor 

REE_N14 0.496 0.132 -0.021 1.000 0.288 Poor 

2.1.9 The remaining seven sites were not compatible with the classification software. Of 
the seven sites surveyed, no species of conservation interest were noted. The 
number of taxa recorded ranged from three to 15 across the five sites. 

Table 5K2 2.6 Quality Assessment of Non-LEAFPACS2 Sites 

Watercourse Crossing Species of Conservation Interest  Number of Taxa 

STRX-01-00-00-001 X 15 

STRX-01-00-00-009 X 10 

STRX-01-00-00-027 X 8 

STRX-03-00-00-005 X 15 

RVX-04-03-01-001 X 7 

REE_SA3 X 2 

REE_SA4 X 1 
n 
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Sites by WFD waterbody 

2.1.10 The sites surveyed are located within ten distinct WFD waterbodies which are 
included in the Preliminary Order Limits of the Project. Each WFD water body is 
detailed below with a summary of the results for each watercourse crossing survey 
site. Theses site summaries highlight the number of taxa present and any 
recorded occurrences of INNS or designated species. 

Peckmill Brook, Hoolpool Gutter at Ince Marshes �± WFD GB112068060330 

STRX-01-00-00-001 

2.1.11 The macrophyte assemblage in STRX-01-00-00-001, in September 2022, 
comprised four scoring taxa and 11 non-scoring taxa. No INNS were recorded for 
this site. 

STRX-01-00-00-009 

2.1.12 The macrophyte assemblage in STRX-01-00-00-009, in September 2022, 
comprised three scoring taxa and eight non-scoring taxa. No INNS were recorded 
for this site. 

REE_W14  

2.1.13 The macrophyte assemblage at REE_W14 in August 2023, comprised of eight 
scoring taxa and three noon-scoring taxa. Two INNS species were recorded at the 
site: Elodea nuttallii (Nuttalls waterweed) and Lemna minuta (least duckweed). 

Weaver (Dane to Frodsham) �± WFD GB112068060500 

STRX-01-00-00-027 

2.1.14 The macrophyte assemblage in STRX-01-00-00-027, in September 2022, 
comprised no scoring taxa and nine non-scoring taxa. No INNS were recorded for 
this site. 

RVX-01-00-00-015 

2.1.15 The macrophyte assemblage in RVX-01-00-00-015, in September 2022, 
comprised three scoring taxa and eight non-scoring taxa. No INNS were recorded 
for this site. 

RVX-02-00-00-001 

2.1.16 The macrophyte assemblage in RVX-02-00-00-001, in September 2022, 
comprised one scoring taxa and eight non-scoring taxa. One INNS was recorded 
for this site, Impatiens glandulifera (Himalayan balsam). 
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CLX-02-01-00-002 

2.1.17 The macrophyte assemblage in CLX-02-01-00-002, in September 2022, 
comprised four scoring taxa and 15 non-scoring taxa. Three INNS were recorded 
for this site, Impatiens glandulifera, Hydrocotyle ranunculoides (floating pennywort) 
and Impatiens capensis (Spotted touch-me-not). 

Weaver (Winsford Flashes to Dane) �± WFD GB112068060463 

RVX-02-00-00-003 

2.1.18 The macrophyte assemblage in RVX-02-00-00-003, in September 2022, 
comprised two scoring taxa and 16 non-scoring taxa. Four INNS were recorded for 
this site: Impatiens glandulifera, Hydrocotyle ranunculoides, Impatiens capensis 
and Fallopia japonica (Japanese knotweed). 

REE_SA4 

2.1.19 The macrophyte assemblage at REE_SA4, in September 2023, comprised of no 
scoring taxa and one non-scoring taxa. Two INNS species were recorded at this 
site: Impatiens glandulifera and Rhododendron.  

REE_SA3 

2.1.20 The macrophyte assemblage at REE_SA3 in August 2023 comprised of no 
scoring taxa and two non-scoring taxa. Two INNS species were recorded at this 
site: Hydrocotyle ranunculoides and Impatiens glandulifera. 

Dane (Wheelock to Weaver) �± WFD GB112068060470 

RVX-02-00-00-004 

2.1.21 The macrophyte assemblage in RVX-02-00-00-004, in September 2022, 
comprised nine scoring taxa and eight non-scoring taxa. Two INNS were recorded 
for this site: Elodea nuttallii and Impatiens glandulifera. 

Arley Brook (Source to Gale Brook) �± WFD GB112068060420 

RVX-03-00-00-002 

2.1.22 The macrophyte assemblage in RVX-03-00-00-002, in September 2022, 
comprised two scoring taxa and seven non-scoring taxa. One INNS was recorded 
for this site: Impatiens glandulifera. 
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Bollin (Ashley Mill to Manchester Ship Canal) �± WFD GB112069061382 

RVX-03-00-00-005 

2.1.23 The macrophyte assemblage in RVX-03-00-00-005, in September 2022, 
comprised six scoring taxa and ten non-scoring taxa. Two INNS were recorded for 
this site: Impatiens glandulifera and Heracleum mantegazzianum (Giant 
hogweed). 

Sinderland Brook �± WFD GB112069060980 

RVX-03-00-00-007 

2.1.24 The macrophyte assemblage in RVX-03-00-00-007, in September 2022, 
comprised eight scoring taxa and four non-scoring taxa. Two INNS were recorded 
for this site. Two INNS were recorded for this site: Elodea nuttallii and Impatiens 
glandulifera. 

Sutton Brook �± WFD GB112069061170 

RVX-04-03-01-001 

2.1.25 The macrophyte assemblage in RVX-04-03-01-001, in September 2022, 
comprised one scoring taxa and eight non-scoring taxa. One INNS was recorded 
for this site: Impatiens glandulifera. 

Sankey Canal �± WFD GB71210055 

REE_N1 

2.1.26 The macrophyte assemblage at REE_N1, in August 2023 comprised of five 
scoring taxa and no non-scoring taxa. No INNS species were recorded at this site.  

Trent and Mersey Canal, summit to Preston Brook Tunnel �± WFD GB71210247 

REE_SA12 

2.1.27 The macrophyte assemblage at REE_SA12, in August 2023 comprised of one 
scoring taxa and two non-scoring taxa. No INNS were recorded at this site.  

2.2 Overview  

2.2.1 Of the 13 sites successfully surveyed in 2022 and the six surveyed in 2023, 12 
were assessed with WFD LEAFPACS2 methodology4. These sites indicated a 
�U�D�Q�J�H���R�I���L�Q�G�L�F�D�W�L�Y�H���:�)�'���F�O�D�V�V�L�I�L�F�D�W�L�R�Q�V���I�U�R�P���µ�%�D�G�¶ �W�R���µ�*�R�R�G�¶, with majority (five) of 
�W�K�H���V�L�W�H�V���F�O�D�V�V�L�I�L�H�G���D�V���µ�0�R�G�H�U�D�W�H�¶ �R�U���µ�3�R�R�U�¶. Those sites not compatible with the 
WFD LEAFPACS2 methodology, notably the ditch watercourses recorded no 
Species of Conservation Interest. 
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2.3 Next Steps  

2.3.1 Should further changes to the Projectbe outside the Preliminary Order Limits at the 
time of reporting, further surveys may be required to provide a baseline of the 
macrophyte community present within any additional watercourses. 

2.3.2 Should the survey data within this report become older than 18 months before the 
planning application for the Projectis submitted, it is advised that the macrophyte 
surveys be repeated. Eighteen months is the time for which ecological survey data 
is likely to remain valid3. 
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Species RMNI 
score 

Aquatic 
taxa 

Functional 
group 

Filamentous 
alga 

Potamogeton crispus  8.02 1 17 - 

Potamogeton pectinatus  9.59 1 15 - 

Potamogeton perfoliatus  8.16 1 17 - 

Ranunculus penicillatus subsp. 
pseudofluitans var 
pseudofluitans  

7.92 1 18 - 

Rorippa amphibia  9.2 - - - 

Rorippa nasturtium - aquaticum 
agg.  

8.42 - - - 

Sagittaria sagittifolia  9.24 1 12 - 

Sparganium erectum  8.34 - - - 

Ulva flexuosa  9.52 1 19 1 

Veronica anagallis -aquatica  8.45 - - - 

Veronica beccabunga  7.31 - - - 

Enteromorpha Spp.  - - - - 

Epilobium hirsutum  - - - - 

Filamentous algae  - - - - 

Filipendula ulmaria  - - - - 

Impatiens glandulifera  - - - - 

Solanum dulcamara  - - - - 

Spirodela polyrhiza  8.99 1 1 - 

Ceratophyllum demersum  9.73 1 5 - 

Cladophora glomerata  7.5 1 19 1 

Oenanthe crocata  6.22 1 8 - 

Alnus glutinosa  - - - - 

Lycopus europaeus  - - - - 

Urtica dioica  - - - - 
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Species RMNI 
score 

Aquatic 
taxa 

Functional 
group 

Filamentous 
alga 

Marchantia polymorpha  - - - - 

Potamogeton filiformis  6 1 15 - 

Stachys palustris  - - - - 

Rumex  - - - - 

Cladophora 
glomerata/Rhizoclonium 
hieroglyphicum  

8.66 1 19 1 

Lemna minuta  9.21 1 1 - 

Vaucheria  8.41 1 19 1 

Hydrocotyle ranunculoides  - - - - 

Carex remota  - - - - 

Salix  - - - - 

Carex pendula  - - - - 

Angelica archangelica  - - - - 

Symphytum officinale  - - - - 

Equisetum fluviatile  3.92 - - - 

Cardamine  - - - - 

 





5K2 B2 Prepared by WSP UK Limited for Cadent Gas Limited  
 

October 2024 
HyNet North West Hydrogen Pipeline Project Environmental Statement, Appendix 5K Macroinvertebrates Surveys 

Graphic 5K2 2.2 STRX-01-00-00-009 Survey Area 

 

Graphic 5K2 2.3 STRX-01-00-00-027 Survey Area 
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Graphic 5K2 2.4 RVX-01-00-00-015 Survey Area 

 

Graphic 5K2 2.5 RVX-02-00-00-001 Survey Area 
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Graphic 5K2 2.6 RVX-02-00-00-003 Survey Area 

 

Graphic 5K2 2.7 RVX-02-00-00-004 Survey Area 
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Graphic 5K2 2.8 CLX-02-01-00-002 Survey Area 

 

Graphic 5K2 2.9 RVX-03-00-00-002 Survey Area 
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Graphic 5K2 2.10 STRX-03-00-00-005 Survey Area 

 

Graphic 5K2 2.11 RVX-03-00-00-005 Survey Area 
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Graphic 5K2 2.12 RVX-03-00-00-007 Survey Area 

 

Graphic 5K2 2.13 RVX-04-03-01-001 Survey Area 
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Graphic 5K2 2.14 REE_SA4 Survey Area 

 

Graphic 5K2 2.15 REE_SA3 Survey Area  

 














































































































































































































































































