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Glossary of Acronyms / Terms 

Acronym/Term Description 

Auckland Council Means the unitary authority that replaced eight councils in the Auckland 
Region as of 1 November 2010.  

Primary Study Area Comprises the area and features within the proposed designation boundary. 

Redhills Riverhead 

Assessment Package 

Two Notices of Requirement (for Don Buck Road and Coatesville-Riverhead 

Road) and one alteration to an existing designation (Fred Taylor Drive) for the 

Redhills Riverhead Package of Projects for Auckland Transport. 

Secondary Study Area Comprises the area and features within a 100 m radius boundary of the 

designation. 

Study Areas Primary Study Area and Secondary Study Area. 
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Operation - Lizards 

and riparian habitat due to the 

presence of the infrastructure 

Don Buck (R1) Very Low Very Low 

Fred Taylor (R2) Very Low Very Low 

Coatesville-

Riverhead (R3) 

Very Low Very Low 

 
The residual (post-mitigation) level of effect for operational effects are considered Low or Very Low.  
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e) Present an overall conclusion of the level of actual and potential Ecological effects for each Project 

corridor within the Redhills Riverhead Assessment Package after recommended measures are 

implemented. 

2.2 Report Structure 

The report is structured as follows: 

a) Overview of the methodology used to undertake the assessment and identification of the 

assessment criteria and any relevant standards or guidelines; 

b) Description of each Project corridor and project features within the Redhills Riverhead Assessment 

Package as it relates to ecology; 

c) A discussion on area wide positive effects; 

d) An area wide desktop assessment; 

e) Identification and description of the existing and likely future ecological environment for each NoR; 

f) Description of the actual and potential adverse ecological effects of construction and operation of 

each NoR as they relate to district plan matters, including recommended measures to avoid, 

remedy or mitigate potential adverse ecological effects; and 

g) Description of potential adverse ecological effects for consideration during resource consenting; 

h) Overall conclusion of the level of potential adverse ecological effects for each NoR after 

recommended measures are implemented. 

This report should be read alongside the AEE, which contains further details on the history and 

context of the Project. The AEE also contains a detailed description of works to be authorised for the 

Project, likely staging and the typical construction methodologies that will be used to implement this 

work. These have been reviewed by the author of this report and have been considered as part of this 

assessment of Ecological effects. As such, they are not repeated here, unless a description of an 

activity is necessary to understand the potential effects, then it has been included in this report for 

clarity. 
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potential exclusion on the basis of being artificial or pasture dominated and temporary rain derived 

ponding). Details regarding the wetland value assessment is outlined in Section 4.4. 

4.4 Ecological Value Assessment 

The ecological value of ecological features were assessed by assigning a score of 0 (None), 1 (Low), 

2 (Moderate), 3 (High) or 4 (Very High) based on professional judgement (with justification) to aspects 

associated with each of the four ecological matters: 1) Representativeness, 2) Rarity/distinctiveness, 

3) Diversity and pattern, 4) Ecological context. Considerations in relation to the four matters and 

corresponding aspects for terrestrial, freshwater and wetland features are detailed below: 

Terrestrial Ecology 

1) Representativeness: Typical structure, species composition and indigenous representation 

2) Rarity/distinctiveness: Species of conservation significance, distinctive ecological values 

3) Diversity and pattern: Habitat diversity, species diversity and patterns in habitat use 

4) Ecological context: Size, shape and buffering function, sensitivity to change, ecological 

networks (linkages, pathways, migration) 

Freshwater Ecology 

1) Representativeness: RHA score for accessible sites and riparian habitat modification based 

on desktop stream and catchment assessments 

2) Rarity/distinctiveness: Species of conservation significance informed by the potential 

occurrence of Threatened and At-Risk (TAR) fish species 

3) Diversity and pattern: Level of natural diversity informed by the habitat diversity subsection 

of the RHA. Stream order, slope and hydroperiod were applied as desktop proxies to judge 

the likely habitat diversity for streams where access was constraint 

4) Ecological context: Stream order and hydroperiod 

Wetland Ecology 

1) Representativeness: Hydrological modification based on observations of drains, ponds and 

catchment land use. Native vegetation informed by site visit and review of landcover 

information; 

2) Rarity/distinctiveness: Wetland type (rare or distinctive); distinctive ecological values 

(ecosystem services) in a larger catchment context; 

3) Diversity and pattern: Representation of different hydroperiods (permanent, seasonal or 

temporary) and the structural complexity of vegetation cover 

4) Ecological context: flood attenuation, streamflow regulation, sediment trapping, water 

purification, connectivity and migration 

The score for each matter was constrained to the highest score for each aspect (for example a High 

score allocated to a wetland for flood attenuation will result in a High score for the Ecological context 

matter). The combined ecological value score (ranging from Very High to Negligible), for the four 

matters, was determined in accordance with the EcIA guidelines (EIANZ, 2018) and was recorded 

within a matrix spreadsheet for use within the ecological impact assessment (refer Appendix 9). 
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5 Redhills Riverhead Assessment Package Overview 

A brief summary of the Redhills Riverhead Assessment Package projects is provided in  

Table 5-1. 

Readers should refer to the AEE for further information on these projects, including a project 

description, key project features and the planning context. 

Table 5-1 Redhills Riverhead Assessment Package Project Summary 

Corridor NoR Description Requiring Authority 

Don Buck Road FTN 

Upgrade 

RE1 Upgrade of Don Buck Road corridor to a 30m 

wide four-lane cross-section providing bus 

priority lanes and separated active mode 

facilities on both sides of the corridor.  

Auckland Transport 

Fred Taylor Drive FTN 

Upgrade 

RE2 Upgrade of Fred Taylor Drive corridor to a 30m 

wide four-lane cross-section providing bus 

priority lanes and separated active mode 

facilities on both sides of the corridor.  

Auckland Transport 

Coatesville-Riverhead 

Highway Upgrade 

R1 Upgrading the southern section of the corridor 

to a 33m two-lane low speed rural arterial 

cross-section with active mode facilities on the 

western side; and  

Upgrading the northern section of the corridor 

to a 24m two-lane urban arterial cross-section 

with active mode facilities on both sides of the 

corridor. 

Auckland Transport 

Please refer to the AEE for further information on these projects, including a project description, key 

project features and the planning context. 
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Table 8-5 Don Buck NoR: Assessment of ecological effects for terrestrial vegetation (district plan trees 
only) and impact management during construction 

 

Effect Description 

Permanent loss of habitat/ecosystem, fragmentation, and edge effects 

due to vegetation removal (district plan trees only) 

Baseline Likely Future Ecological 

Environment 

Level of effect prior to 

impact management 

PL.1 (Open Space) (total area of 

4,000 m2) 

The magnitude of effect is assessed 

as Low due to the relatively low 

likelihood that edge effect and 

additional fragmentation will occur.  

The ecological value of PL.1 is 

assessed to be Moderate, and the 

overall level of effect is assessed as 

Low prior to mitigation. As such no 

impact management is required. 

Same as the Baseline. 

Impact management and 

residual level of effect 

N/A N/A 

Management of residual 

effect 

N/A N/A 
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Table 8-6 Assessment of ecological effects for birds and impact management during construction for the Don Buck NoR 

Effect 

Description 

Disturbance and displacement to roosts and individual birds (existing) 

adjacent to construction activities (noise, light, dust etc.) 

Effects due to removal of district plan vegetation:  

- Loss of foraging habitat 

- Nest loss 

- Mortality or injury to birds 

Baseline Likely Future Ecological 

Environment 

Baseline Likely Future Ecological 

Environment 

Level of 

effect prior 

to impact 

management 

Non-TAR birds 

The magnitude of effect is assessed 

as Low local extent and the short 

duration of the effect. 

The ecological value of birds in the 

context of habitat features are 

assessed to be Low, and the overall 

level of effect due to construction 

disturbance is assessed as Very 

Low prior to mitigation. As such no 

impact management is required. 

TAR birds (dabchick) 

The magnitude of effect is assessed 

as Low due to the local extent and 

the short duration of the effect 

(assuming presence). 

The ecological value of these 

species is Very High, and the 

overall level of effect is assessed as 

Moderate prior to mitigation. As 

such impact management is 

required. 

Same as Baseline. Non-TAR birds 

The magnitude of effect is assessed 

as Low for all three effects 

associated with district plan tree 

removal. 

The ecological value of birds is 

assessed as Low, and the overall 

level of effect due district plan 

vegetation removal is assessed as 

Low prior to mitigation. 

TAR bird (dabchick) 

Will not be affected by district plan 

vegetation removal. 

Same as Baseline. 
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8.3.2.1 Birds 

Noise, vibration and lighting disturbance caused by the presence of the road could potentially displace 

native birds from suitable nesting and foraging habitat within and adjacent to the Don Buck NoR, while 

noise, light and vibration may also affect connectivity in the broader landscape. The stormwater pond 

(R1-W1) will be upgraded and reinstated after construction and therefore no operational effects are 

expected for TAR birds that may use the stormwater pond. Table 8-8 outlines the operational effect 

assessment and impact management for birds.



Assessment of Ecological Effects 

 16/December/2022 | Version 1 | 34 Te T

Table 8-8 Assessment of ecological effects for birds and impact management during operation for the Don Buck NoR 

Effect 

Description 

Disturbance and displacement to roosts and individual birds (existing) 

due to the presence of the road (noise, light, dust etc.) 

Loss in connectivity due to permanent habitat loss, light and noise 

effects from the road, leading to fragmentation of terrestrial, wetland 

and riparian habitat due to the presence of the infrastructure 

Baseline Likely Future Ecological 

Environment 

Baseline Likely Future Ecological 

Environment 

Level of 

effect prior 

to impact 

management 

Non-TAR birds 

The magnitude of effect is assessed 

as Low as the Don Buck NoR is 

along an existing road and birds are 

likely to be habituated to noise, light 

and vibration from the road. 

The ecological value of birds in the 

context of habitat features are 

assessed to be Low, and the overall 

level of effect due to operational 

disturbance is assessed as Very 

Low prior to mitigation. As such no 

impact management is required. 

TAR birds (dabchick) 

No effect during operation. 

Same as Baseline. Non-TAR birds 

The magnitude of effect is assessed 

as Low as the Don Buck NoR is 

along an existing road. 

The ecological value of birds in the 

context of habitat features are 

assessed to be Low, and the overall 

level of effect is assessed as Very 

Low prior to mitigation. As such no 

impact management is required. 

TAR birds (dabchick) 

No effect during operation. 

Same as Baseline. 

Impact 

management 

and residual 

level of 

effect 

N/A N/A N/A N/A 

Management 

of residual 

effect 

N/A N/A N/A N/A 
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8.3.2.2 Lizards 

Suitable habitat (EG, PL.1, PL.3 and TL.3) was identified within the NoR boundary which could 

potentially support native lizards. Native lizards require vegetated corridors to facilitate natural 

dispersal, although they are considered to be relatively resident species and do not require migration 

or large-scale movement to support reproduction, refuge and feeding. 

The Don Buck NoR includes upgrading the existing roads, therefore it is not expected to result in the 

additional fragmentation of lizard habitat. Similarly, resident (existing and future) lizards are likely to 

be habituated to disturbance such as noise, vibration and lighting and no additional effect on lizards is 

expected, provided that the post-upgraded road will not result in higher levels of noise and vibration. 

Table 8-9 outlines the operational effect assessment and impact management for lizards. 
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Table 8-9 Assessment of ecological effects for lizards and impact management during operation for Don Buck NoR 

Effect 

Description 

Disturbance and displacement of existing and future lizards due to 

light, noise and vibration effects from the presence of the road 

Further decrease in dispersal ability for existing and future lizard 

populations due to permanent habitat loss associated with the 

presence of the road  

Baseline Likely Future Ecological 

Environment 

Baseline Likely Future Ecological 

Environment 

Level of 

effect prior 

to impact 

management 

The magnitude of effect is assessed 

as Negligible as the Project is not 

expected to further exacerbate 

existing disturbance adjacent to the 

NoR. 

The ecological value of copper 

skinks and ornate skinks is assessed 

to be High, and the overall level of 

effect due to the presence of the 

road is assessed as Very Low prior 

to mitigation. As such no impact 

management is required. 

Same as Baseline. The magnitude of effect is assessed 

as Negligible as the Project is not 

expected to further exacerbate 

existing and future restrictions on 

lizard dispersal adjacent to the NoR. 

The ecological value of copper 

skinks and ornate skinks is assessed 

to be High, and the overall level of 

effect due to the presence of the 

road is assessed as Very Low prior 

to mitigation. As such no impact 

management is required. 

Same as Baseline. 

Impact 

management 

and residual 

level of 

effect 

N/A N/A N/A N/A 

Management 

of residual 

effect 

N/A N/A N/A N/A 
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Table 9-6 Assessment of ecological effects for birds and impact management during construction for the Fred Taylor NoR 

Effect 

Description 

Disturbance and displacement to roosts and individual birds (existing) 

adjacent to construction activities (noise, light, dust etc.) 

Effects due to removal of district plan vegetation:  

- Loss of foraging habitat 

- Nest loss 

- Mortality or injury to birds 

Baseline Likely Future Ecological 

Environment 

Baseline Likely Future Ecological 

Environment 

Level of 

effect prior 

to impact 

management 

Non-TAR birds 

The magnitude of effect is assessed 

as Low due to definite presence of 

native birds associated with several 

habitat features of the NoR, and the 

short-term duration of the effect. 

The ecological value of birds in the 

context of habitat features are 

assessed to be Low, and the overall 

level of effect due to construction 

disturbance is assessed as Very 

Low prior to mitigation. As such no 

impact management is required. 

Same as Baseline. Non-TAR birds 

The magnitude for all three effects is 

assessed as Negligible due small 

extent of district plan trees that will 

be removed resulting in an unlikely 

probability 

The ecological value of birds in the 

context of habitat features are 

assessed to be Low, and the overall 

level of effect due to construction 

disturbance is assessed as Very 

Low prior to mitigation. As such no 

impact management is required. 

Same as Baseline. 

Impact 

management 

and residual 

level of 

effect 

N/A N/A Impact management will be required 

under the Wildlife Act to prevent 

killing or injuring of birds. As part of 

this management, timing of 

vegetation removal should be 

constraint, or pre-clearance 

inspections should be undertaken 

prior to vegetation removal. 

Same as Baseline 
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Effect 

Description 

Disturbance and displacement to roosts and individual birds (existing) 

adjacent to construction activities (noise, light, dust etc.) 

Effects due to removal of district plan vegetation:  

- Loss of foraging habitat 

- Nest loss 

- Mortality or injury to birds 

Baseline Likely Future Ecological 

Environment 

Baseline Likely Future Ecological 

Environment 

Management 

of residual 

effect 

N/A N/A N/A N/A 
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Table 9-8 Assessment of ecological effects for birds and impact management during operation for the Fred Taylor NoR (R2) 

Effect 

Description 

Disturbance and displacement to roosts and individual birds (existing) 

due to the presence of the road (noise, light, dust etc.) 

Loss in connectivity due to permanent habitat loss, light and noise 

effects from the road, leading to fragmentation of terrestrial, wetland 

and riparian habitat due to the presence of the infrastructure 

Baseline Likely Future Ecological 

Environment 

Baseline Likely Future Ecological 

Environment 

Level of 

effect prior 

to impact 

management 

Non-TAR birds 

The magnitude of effect is assessed 

as Low as NoR RE2 is along an 

existing road and birds are likely to 

be habituated to noise, light and 

vibration from the road. 

The ecological value of birds in the 

context of habitat features are 

assessed to be Low, and the overall 

level of effect due to operational 

disturbance is assessed as Very 

Low prior to mitigation. As such no 

impact management is required. 

Same as Baseline. Non-TAR birds 

The magnitude of effect is assessed 

as Low for both effects, as NoR RE2 

is along an existing road. 

The ecological value of birds in the 

context of habitat features are 

assessed to be Low, and the overall 

level of effect due to operational 

disturbance is assessed as Very 

Low prior to mitigation. As such no 

impact management is required. 

Same as Baseline. 

Impact 

management 

and residual 

level of 

effect 

N/A N/A N/A N/A 

Management 

of residual 

effect 

N/A N/A N/A N/A 
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9.3.2.2 Lizards 

Suitable habitat (EG, ES, PL.3, PL.3, TL.2, and TL.3) was identified within the NoR boundary which 

could potentially support native lizards. Native lizards require vegetated corridors to facilitate natural 

dispersal, although they are considered to be relatively resident species and do not require migration 

or large-scale movement to support reproduction, refuge and feeding. 

The Fred Taylor NoR includes upgrading the existing roads, therefore it is not expected to result in the 

additional fragmentation of lizard habitat. Similarly, resident (existing and future) lizards are likely to 

be habituated to disturbance such as noise, vibration and lighting and no additional effect on lizards is 

expected, provided that the post-upgraded road will not result in higher levels of noise and vibration. 

Table 9-9 outlines the operational effect assessment and impact management for lizards. 
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Table 9-9 Assessment of ecological effects for lizards and impact management during operation for the Fred Taylor NoR 

Effect 

Description 

Disturbance and displacement of existing and future lizards due to 

light, noise and vibration effects from the presence of the road 

Further decrease in dispersal ability for existing and future lizard 

populations due to permanent habitat loss associated with the 

presence of the road  

Baseline Likely Future Ecological 

Environment 

Baseline Likely Future Ecological 

Environment 

Level of 

effect prior 

to impact 

management 

The magnitude of effect is assessed 

as Negligible as the Project is not 

expected to further exacerbate 

existing disturbance adjacent to the 

NoR. 

The ecological value of copper 

skinks and ornate skinks is assessed 

to be High, and the overall level of 

effect due to the presence of the 

road is assessed as Very Low prior 

to mitigation. As such no impact 

management is required. 

Same as Baseline. The magnitude of effect is assessed 

as Negligible as the Project is not 

expected to further exacerbate 

existing and future restrictions on 

lizard dispersal adjacent to the NoR. 

The ecological value of copper 

skinks and ornate skinks is assessed 

to be High, and the overall level of 

effect due to the presence of the 

road is assessed as Very Low prior 

to mitigation. As such no impact 

management is required. 

Same as Baseline. 

Impact 

management 

and residual 

level of 

effect 

N/A N/A N/A N/A 

Management 

of residual 

effect 

N/A N/A N/A N/A 
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Table 10-9 Assessment of ecological effects for birds and impact management during construction for the Coatesville-Riverhead NoR 

Effect 

Description 

Disturbance and displacement to roosts and individual birds (existing) 

adjacent to construction activities (noise, light, dust etc.) 

Effects due to removal of district plan vegetation:  

- Loss of foraging habitat 

- Nest loss 

- Mortality or injury to birds 

Baseline Likely Future Ecological 

Environment 

Baseline Likely Future Ecological 

Environment 

Level of 

effect prior 

to impact 

management 

Non-TAR birds 

The magnitude of effect is assessed 

as Moderate due to definite 

presence of native birds associated 

with several habitat features of the 

NoR. 

The ecological value of birds in the 

context of habitat features are 

assessed to be Low, and the overall 

level of effect due to construction 

disturbance is assessed as Low 

prior to mitigation. As such no 

impact management is required. 

TAR birds (spotless crake) 

The magnitude of effect is assessed 

as Moderate due to a very high 

probability of disturbance. 

The ecological value of these 

species is High, and the overall 

level of effect is assessed as High 

prior to mitigation. As such impact 

management is required. 

Same as Baseline. Non-TAR birds 

The magnitude of all three effect is 

assessed as Moderate due to high 

likelihood of these effects occurring. 

The ecological value of birds in the 

context of habitat features are 

assessed to be Low, and the overall 

level of effect due to construction 

disturbance is assessed as Low 

prior to mitigation. As such no 

impact management is required. 

TAR birds 

Unlikely to be affected by district 

plan vegetation removal. 

Same as Baseline. 
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Effect 

Description 

Disturbance and displacement of (new and existing) roosts and 

individuals due to lighting and noise/vibration 

 

Loss in connectivity due to permanent habitat loss, light and noise 

effects from the road, leading to fragmentation of terrestrial habitat and 

influencing bat movement in the broader landscape 

Baseline Likely Future Ecological 

Environment 

Baseline Likely Future Ecological 

Environment 

Management 

of residual 

effect 

N/A N/A N/A N/A 
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10.3.2.2 Birds 

Additional noise, vibration and lighting disturbance caused by the use of the upgraded road could 

potentially contribute to the displacement of native birds from suitable nesting and foraging habitat 

within and adjacent to the Coatesville-Riverhead NoR, while noise, light and vibration may also affect 

connectivity in the broader landscape. Table 10-12 outlines the operational effect assessment and 

impact management for birds. 
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Table 10-12 Assessment of ecological effects for birds and impact management during operation for the Coatesville-Riverhead NoR 

Effect 

Description 

Further disturbance and displacement to roosts and individual birds 

(existing) due to the presence of the road (noise, light, dust etc.) 

 

Further loss in connectivity due to permanent habitat loss, light and 

noise effects from the road, leading to fragmentation of terrestrial, 

wetland and riparian habitat due to the presence of the infrastructure 

Baseline Likely Future Ecological 

Environment 

Baseline Likely Future Ecological 

Environment 

Level of 

effect prior 

to impact 

management 

Non-TAR birds 

The magnitude of effect is assessed 

as Low for as the Coatesville-

Riverhead NoR is along an existing 

road and birds are likely to be 

habituated to noise, light and 

vibration from the road. 

The ecological value of birds in the 

context of habitat features are 

assessed to be Low, and the overall 

level of effect due to operational 

disturbance is assessed as Very 

Low prior to mitigation. As such no 

impact management is required. 

TAR birds (spotless crake) 

The magnitude of effect is assessed 

as Low due to a lower probability of 

disturbance. 

The ecological value of these 

species is High, and the overall level 

of effect is assessed as Low prior to 

mitigation. As such no impact 

management is required. 

Same as Baseline. Non-TAR birds 

The magnitude of effect is assessed 

as Low as the Coatesville-Riverhead 

NoR is along an existing road. 

The ecological value of birds in the 

context of habitat features are 

assessed to be Low, and the overall 

level of effect due to operational 

disturbance is assessed as Very 

Low prior to mitigation. As such no 

impact management is required. 

TAR birds (spotless crake) 

The magnitude of effect is assessed 

as Low due to a lower probability of 

connectivity loss for this species. 

The ecological value of these 

species is High, and the overall level 

of effect is assessed as Low prior to 

mitigation. As such no impact 

management is required. 

TAR birds (dabchick) 

The magnitude of effect is assessed 

as Negligible due to a lower 

Same as Baseline. 
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Effect 

Description 

Further disturbance and displacement to roosts and individual birds 

(existing) due to the presence of the road (noise, light, dust etc.) 

 

Further loss in connectivity due to permanent habitat loss, light and 

noise effects from the road, leading to fragmentation of terrestrial, 

wetland and riparian habitat due to the presence of the infrastructure 

Baseline Likely Future Ecological 

Environment 

Baseline Likely Future Ecological 

Environment 

TAR birds (dabchick) 

The magnitude of effect is assessed 

as Negligible due to a lower 

probability of disturbance. 

The ecological value of these 

species is Very High, and the 

overall level of effect is assessed as 

Low prior to mitigation. As such no 

impact management is required. 

probability of connectivity loss for 

this species. 

The ecological value of these 

species is Very High, and the 

overall level of effect is assessed as 

Low prior to mitigation. As such no 

impact management is required. 

Impact 

management 

and residual 

level of 

effect 

N/A N/A N/A N/A 

Management 

of residual 

effect 

N/A N/A N/A N/A 
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10.3.2.3 Lizards 

Suitable habitat (EG, ES, PL.3 and TL.3) was identified within the NoR boundary which could 

potentially support native lizards. Native lizards require vegetated corridors to facilitate natural 

dispersal, although they are considered to be relatively resident species and do not require migration 

or large-scale movement to support reproduction, refuge and feeding. 

The Coatesville-Riverhead NoR includes upgrading the existing roads, therefore it is not expected to 

result in the additional fragmentation of lizard habitat. Similarly, resident (existing and future) lizards 

are likely to be habituated to disturbance such as noise, vibration and lighting and no additional effect 

on lizards is expected, provided that the post-upgraded road will not result in higher levels of noise 

and vibration. Table 10-13 outlines the operational effect assessment and impact management for 

lizards. 

 



Assessment of Ecological Effects 

 16/December/2022 | Version 1 | 74 Te T

Table 10-13 Assessment of ecological effects for lizards and impact management during operation for the Coatesville-Riverhead NoR 

Effect 

Description 

Disturbance and displacement of existing and future lizards due to 

light, noise and vibration effects from the presence of the road 

Further decrease in dispersal ability for existing and future lizard 

populations due to permanent habitat loss associated with the 

presence of the road  

Baseline Likely Future Ecological 

Environment 

Baseline Likely Future Ecological 

Environment 

Level of 

effect prior 

to impact 

management 

The magnitude of effect is assessed 

as Negligible as the Project is not 

expected to further exacerbate 

existing disturbance adjacent to the 

NoR. 

The ecological value of copper 

skinks and ornate skinks is assessed 

to be High, and the overall level of 

effect due to the presence of the 

road is assessed as Very Low prior 

to mitigation. As such no impact 

management is required. 

Same as Baseline. The magnitude of effect is assessed 

as Negligible as the Project is not 

expected to further exacerbate 

existing and future restrictions on 

lizard dispersal adjacent to the NoR. 

The ecological value of copper 

skinks and ornate skinks is assessed 

to be High, and the overall level of 

effect due to the presence of the 

road is assessed as Very Low prior 

to mitigation. As such no impact 

management is required. 

Same as Baseline. 

Impact 

management 

and residual 

level of 

effect 

N/A N/A N/A N/A 

Management 

of residual 

effect 

N/A N/A N/A N/A 
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Table 10-15 Potential stream loss (permanent and intermittent) within the Coatesville-Riverhead NoR 

Stream ID Hydroperiod Ecological 

Value 

Active channel 

width (m)* 

Length to be 

lost (m)* 

Loss (m2)* 

R3-S1 Intermittent Moderate 1 65 65 

R3-S2 Intermittent Moderate 1 60 60 

R3-S3 Intermittent Low 1 65 65 

R3-S4 Permanent Moderate 2 113 126 

R3-S5 Permanent High 2 70 140 

10.3.4.6 Wetland Ecology 

The construction of the Coatesville-Riverhead NoR will impact one High value natural wetland (R3-

W1). Approximately 200 m2 of wetland loss is unavoidable. It is expected that details regarding the 

offset/compensation requirements will be addressed during the future regional resource consent 

application.    
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Table 11-5 Summary of ecological effects during operation prior to mitigation for bats (Coatesville-
Riverhead NoR only) 

Operation - Bats 

NoR Disturbance and displacement of (new 

and existing) roosts and individuals 

due to lighting and noise/vibration 

Loss in connectivity due to permanent 

habitat loss, light, and noise effects 

from the road, leading to fragmentation 

of terrestrial habitat and influencing 

bat movement in the broader 

landscape 

Coatesville-

Riverhead (R3) 

Low Moderate 

Table 11-6 Summary of ecological effects during operation prior to mitigation for birds 

Operation - Birds 

NoR Disturbance and displacement to 

roosts and individual birds (existing) 

due to the presence of the road (noise, 

light, dust etc.) 

Loss in connectivity due to permanent 

habitat loss, light and noise effects 

from the road, leading to fragmentation 

of terrestrial, wetland and riparian 

habitat due to the presence of the 

infrastructure 

Don Buck (R1) Very Low (Non-TAR species), Low (TAR 

Species) 

Very Low (Non-TAR species), Low (TAR 

Species) 

Fred Taylor (R2) Very Low Very Low 

Coatesville-

Riverhead (R3) 
Very Low  Very Low  

Table 11-7 Summary of ecological effects during operation prior to mitigation for lizards 

Operation - Lizards 

NoR Disturbance and displacement to 

roosts and individual birds (existing) 

due to the presence of the road (noise, 

light, dust etc.) 

Loss in connectivity due to permanent 

habitat loss, light and noise/vibration 

effects from the road, leading to 

fragmentation of terrestrial, wetland 

and riparian habitat due to the 

presence of the infrastructure 

Don Buck (R1) Very Low Very Low 

Fred Taylor (R2) Very Low Very Low 

Coatesville-

Riverhead (R3) 

Very Low Very Low 

The residual (post-mitigation) level of effect for operational effects are considered Low or Very Low. 
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1 Appendix 1 - Ecological Impact Assessment 

Methodology 

The standard by which this EcIA was undertaken follows the guidelines published by the Environment 

Institute of Australia and New Zealand (EIANZ Guidelines) (EIANZ, 2018). 

1.1 Assessment of Ecological Value 

The first step in the EcIA approach is to assess the value of ecological features in terms of 

Representativeness, Rarity, Diversity and Pattern, and Ecological context. Details on each matter and 

its associated considerations are provided in Table 12-1 for terrestrial ecological value and Table 12-2 

freshwater ecological value 

Table 12-1 Matters and considerations for the assessment of terrestrial ecological value 

Representativeness 

Typical structure and composition 

Indigenous representation 

Rarity/distinctiveness 

Species of conservation significance 

Range restricted or endemic species 

Distinctive ecological values 

Diversity and pattern 

Habitat diversity 

Species diversity 

Patterns in habitat use 

Ecological context 

Size, shape and buffering 

Sensitivity to change 

Ecological networks (linkages, pathways, migration) 

Table 12-2 Matters and considerations for the assessment of freshwater ecological value 

Representativeness (including SEV, RHA and ecological integrity) 

Extent to which site/catchment is typical of characteristic 

Instream habitat modification 

Riparian habitat modification 
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Representativeness (including SEV, RHA and ecological integrity) 

Hydrological modification 

Catchment conditions 

Geomorphological modification 

Water quality modification 

Presence of alien and invasive species 

Invertebrate assemblage representation 

Fish assemblage representation 

Rarity/descriptiveness 

Pool characterisation 

Species of conservation significance 

Range restricted or endemic species 

Stream type (rare or distinctive) 

Diversity and pattern 

Distinctive ecological values 

Level of natural diversity 

Diversity metrics 

Complexity of community 

Ecological context (Ecosystem services, importance sensitivity) 

Stream order 

Catchment size 

Hydroperiod 

Sensitivity to flow modification 

Sensitivity water quality modification 

Sensitivity to sedimentation/erosion 

Connectivity and migration 
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Table 12-4: Magnitude of effect designations 

Magnitude Description 

Very High Total loss of, or very major alteration to, key elements/features of the existing baseline 

conditions, such that the post-development character, composition and or attributes will 

be fundamentally changes and may be lost from the site altogether; and/or loss of very 

high proportion of the known population or range of the elements/features 

High Major loss or major alteration to key elements/features of the existing baseline such 

that the post-development character, composition and/or attributes will be 

fundamentally changed; and/or loss of a high proportion of the known population or 

range of the element/feature 

Moderate Loss or alteration to one or more key elements/features of the existing baseline such 

that the post-development character, composition and/or attributes will be partially 

changed; and/or loss of a moderate proportion of the known population or range of the 

element/feature 

Low Minor shift away from the existing baseline conditions. Change arising from the 

loss/alteration will be discernible, but underlying character, composition and/or 

attributes of the existing baseline conditions will be similar or pre-development 

circumstances or patterns; and or having a minor effect on the known population or 

range of the element/feature 

Negligible Very slight change from the existing baseline condition. Change barely distinguishable, 

approximating to the 'no change' situation; and/or having negligible effect on the known 

population or range of the element/feature 

The magnitude of an effect is considered in relation to the ecological value of the habitat or receptor 

to be impacted on (Section). The ecological value of habitat or receptors are the primary focus of the 

ecological assessment. The ecological value of habitat or receptors are typically expressed on a local, 

district, regional or national scale. The ecological value designations are provided in Table 12-5. 

Table 12-5: Ecological value designations 

Value Description 

Very high Area rates High for three or all the four assessment matters. Likely to be of National 

importance and recognised as such 

High Area rates High for two of the assessment matters, Moderate and Low for the 

remainder or Area rates High for 1 so the assessment matters, moderate for the 

remainder. Likely to be regionally important and recognised as such 

Moderate Area rates High for one matter, Moderate and Low Dortha remainder, or Area rates 

Moderate for 2 or more assessment matters Low or Very low for the remainder. Likely 

to be important at the level of the Ecological District 

Low Area rates Low or Very low for most assessment matters and Moderate for one. 

Limited ecological value other as local habitat for tolerant species 

Negligible Area rates Very low for three matters and Moderate, Low or Very low for the remainder 
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over time. If uncertainties are relevant to the effect assessment, they were stated and approached 

conservatively, to identify a range of likely residual effects and relevant mitigation measures. 

1.6 Cumulative Effects 

Cumulative impacts and effects are those that arise because of an impact and effect from the Project 

interacting with those from another activity to create an additional impact and effect. These are 

termed cumulative impacts and effects. No structured methods were employed to assess cumulative 

impacts, but where relevant descriptions of potential cumulative effects have been provided. 
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Common Name Maori Name Scientific Name Conservation 

Status  

Record Source 

White-faced heron Matuku moana Egretta 

novaehollandiae 

Not Threatened eBird (Bird Atlas), 

iNaturalist 

White-fronted tern Tara Sterna striata 

striata 

At Risk - Declining eBird (Bird Atlas) 

Wrybill Ngutuparore Anarhynchus 

frontalis 

Threatened - 

Nationally 

Vulnerable 

eBird (Bird Atlas) 

Yellowhammer - Emberiza citrinella Introduced and 

Naturalised 

eBird (Bird Atlas) 
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5 Appendix 5 - Riverhead Redhills Ecological Habitat Maps 

5.1 NoR RE1: Don Buck Road FTN Upgrade 

5.1.1 Terrestrial Vegetation  
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5.1.2 Terrestrial Vegetation (District Plan Vegetation) 
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5.1.3 Freshwater Streams and Wetland Habitat 
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5.2 NoR RE2: Fred Taylor Drive FTN Upgrade 

5.2.1 Terrestrial Vegetation  
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5.2.2 Terrestrial Vegetation (District Plan Vegetation) 
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5.2.3 Freshwater Streams and Wetland Habitat 
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5.3 NoR R1: Coatesville-Riverhead Highway Upgrade 

5.3.1 Terrestrial Vegetation  
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5.3.2 Terrestrial Vegetation (District Plan Vegetation) 
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5.3.3 Freshwater Streams and Wetland Habitat 
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6 Appendix 6 - Terrestrial Value Assessment Tables 

6.1 NoR RE1: Don Buck Road FTN Upgrade 

Table 12-9 Assessment of ecological value for terrestrial ecology features for NoR RE1 

Attributes to be 

considered 
R1-EG 

R1-

PL.3 
R1-TL.3 

R1-

PL.1 

R1-

Bats 

R1-

Non-

TAR 

Birds 

R1-TAR 

Birds 

R1-

Lizard 

R1-

District 

Plan 

Trees 

Justification 

Representativeness 1 2 2 3 0 0 0 0 2   

Typical structure and 

composition 

1 2 2 3 - - - - 3 

Generally poor for exotic dominated 

vegetation units, however PL.3 will provide 

more vertical structure and may reflect an 

increase in native animals. PL.1 relates to 

mature native planting around Rush Creek. 

Indigenous 

representation 
1 2 2 3 - - - - 3 

Higher scores associated with an increase in 

proportion of native plants and animals. 

Rarity/distinctiveness  1 1 0 3 4 2 2 3 0   

Species of 

conservation 

significance (fauna 

only) 

- - - - 4 2 4 3 - - 

Species of 

conservation 

significance 

- - - - - - - - - - 

Distinctive ecological 

values 
1 1 - 3 - - - - 3 

Scores reflect increase value for native 

animals (excluding TAR species). 

Diversity and pattern 1 2 2 3 0 2* 0 0 2   
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6.2 NoR RE2: Fred Taylor Drive FTN Upgrade 

Table 12-10 Assessment of ecological value for terrestrial ecology features for NoR RE2 

Attributes to be 

considered 

R2-

EG 
R2-ES 

R2-

PL.3 

R2-

PL.2 

R2-

TL.3 

R2-

TL.2 

R2-

Bats 

R2- 

Birds 

R2- 

Lizard 

R2-

District 

Plan 

Trees 

Justification 

Representativeness 1 2 2 3 2 3 0 0 0 2   

Typical structure and 

composition 
1 1 2 3 2 3 - - - 2 

Generally poor for exotic dominated vegetation units, 

however PL.3, PL.2, TL.3 and TL.1 will provide more 

vertical structure and may reflect an increase in 

native animals 

Indigenous 

representation 
1 2 2 3 2 3 - - - 2 

Higher scores associated with an increase in 

proportion of native plants and animals. 

Rarity/distinctiveness  1 1 1 2 3 3 4 2 3 2   

Species of 

conservation 

significance (fauna 

only) 

- - - - - - 4 2 3 - - 

Species of 

conservation 

significance 

- - - - - - - - - - - 

Distinctive ecological 

values 
1 1 1 2 3 3 - - - 2 

Scores reflect increase value for native animals 

(excluding TAR species). 

Diversity and pattern 1 2 2 2 3 3 0 2* 0 2   

Habitat diversity 1 1 1 2 3 3 - 2* - 2 Score reflects the value of terrestrial habitats present. 

Species diversity 1 2 2 2 2 2 - - - 2 Lowest for EG. 
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Attributes to be 

considered 
R3-EG R3-ES 

R3-

PL.3 

R3-

TL.3 

R3-

Bats 

R3-

Non-

TAR 

Birds 

R3-

TAR 

Birds 

(High) 

R3-

TAR 

Birds 

(Very 

High) 

R3-

Lizard 

R3-

District 

Plan 

Trees 
Justification 

Typical structure and 

composition 1 1 2 2 - - - - - 2 

Exotic dominated for EG, ES, PL3 and TL.3. 

However, PL.3 and TL.3 may support more 

native species. 

Indigenous 

representation 
1 2 2 2 - - - - - 2 

Lowest for EG. Native representation 

expected to be higher for woody habitat. 

Rarity/distinctiveness  3 3 3 4 4 2 3 4 3 4   

Species of 

conservation 

significance (fauna 

only) 

- - - - 4 2 3 4 3 - 

Open water associated with R3-S1. Opposite 

1384 Coatesville-Riverhead HW and R3-W1 

(1229 Coatesville-Riverhead HW) provide 

habitat for TAR birds (spotless crake, dab 

chick). 

Species of 

conservation 

significance 

3 3 3 4 - - - - - 4 

Copper skink habitat associated with EG, ES 

and PL.3 and bat habitat associated with 

TL.3.  

Distinctive ecological 

values 
1 1 2 3 - - - - - 1 

Scores reflect increase value for native 

animals (excluding TAR species). Score 

considers the size and location of each 

habitat feature. 

Diversity and pattern 1 1 2 3 0 2* 0 0 0 1   

Habitat and species 

diversity 
1 1 2 3 - 2* - - - 1 

Structural diversity lowest for EG and ES and 

higher for PL.3 and TL.3 

Patterns in habitat use 

1 1 1 3 - - - - - 1 

TL.3 associated with stream may play an 

important role seasonal influenced bat 

behaviour. TL.3 features may also be 

important in controlling instream and stream 

margin habitat for seasonal spawners  
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7 Appendix 7 - Freshwater Value Assessment Tables 

7.1 NoR RE1: Don Buck Road FTN Upgrade 

Table 12-12 Assessment of ecological value for freshwater ecology features for NoR RE1 

Attributes to be considered R1-S1 R1-S2 Justification 

Representativeness 3 3 

 

Riparian habitat modification 
3 3 

- 

Rarity/distinctiveness 3 3  

Species of conservation significance 

3 3 

- 

Diversity and pattern 2 1  

Level of natural diversity 
2 1 

- 

Ecological context 4 3  

Stream order 

2 1 

- 
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Attributes to be considered R1-S1 R1-S2 Justification 

Hydroperiod 

4 3 

- 

Combined value M M   

Notes: N = Negligible, L = Low, M = Moderate, H = High, VH = Very High 

7.2 NoR R1: Coatesville-Riverhead Highway Upgrade 

Table 12-13 Assessment of ecological value for freshwater ecology features for NoR R1 

Attributes to be 

considered 
R3-S1 R3-S2 R3-S3 R3-S4 R3-S5  Justification 

Representativeness 2 2 1 2 2   

Riparian habitat modification 

2 2 1 2 2 

All streams riparian habitat has been affected by activity. 

Channel shade and woody structure present for most 

streams (with the exception of R3-S3 and R3-S8). 

Downslope riparian integrity associated with R3-S3 is 

poor. 

Rarity/distinctiveness 3 3 2 3 3   

Species of conservation 

significance 
3 3 2 3 3 

At Risk Declining species likely to be associated with 

most streams. Downslope connectivity associated with 

R3-S3 is poor. 
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Attributes to be considered R3-W1 Justification 

Water purification 
3 

Direct catchment potential source of agrichemicals and 

herbicide. 

Combined value H  

Notes: N = Negligible, L = Low, M = Moderate, H = High, VH = Very High  

  





Phase Project Activity Resource
Ecological 

Value
Main Effect Description Detailed Effect Description Type Extent (ZOI) Duration Frequency Likelihood Reversibility

Magnitude (pre-

mitigation)

Level of Effect 

(pre-mitigation)

Construction
Noise/vibration/du

st
R1-Birds (Non-TAR) Low Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Direct Local

Short-term (<5 

years)
Frequently Highly Likely - Low Very Low

Construction
Noise/vibration/du

st
R1-Birds TAR Very High Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Direct Local

Short-term (<5 

years)
Frequently Highly Likely - Low Moderate

Construction
Noise/vibration/du

st
R1-Lizards High

Construction- Herpetofauna 

(native)
Disturbance and displacement of individuals (existing) due to construction activities (noise, dust etc.) Direct Local

Short-term (<5 

years)
Infrequently Likely - Negligible Very Low

Operation

Vehicle 

movement/

Presence of the 

road

R1-Birds (Non-TAR) Low Operation- Birds (native) Loss in connectivity due to permanent habitat loss, light and noise effects from the road, leading to fragmentation of terrestrial, wetland and riparian habitat due to the presence of the infrastructure Indirect Local
Permanent (>25 

years)
Infrequently Likely - Low Very Low

Operation

Vehicle 

movement/

Presence of the 

road

R1-Lizards High
Operation- Herpetofauna 

(native)
Loss in connectivity due to permanent habitat loss, light and noise/vibration effects from the road, leading to fragmentation of terrestrial, wetland and riparian habitat due to the presence of the infrastructure Indirect Local

Permanent (>25 

years)
Infrequently Unlikely - Negligible Very Low

Operation

Vehicle 

movement/

Presence of the 

road

R1-Birds (Non-TAR) Low Operation- Birds (native) Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Direct Local
Permanent (>25 

years)
Infrequently Likely - Low Very Low

Operation

Vehicle 

movement/

Presence of the 

road

R1-Lizards High
Operation- Herpetofauna 

(native)
Disturbance of nocturnal lizard behaviour due to lighting associated with the infrastructure use Direct Local

Permanent (>25 

years)
Infrequently Unlikely - Negligible Very Low

Operation

Vehicle 

movement/

Presence of the 

road

R1-Birds TAR Very High Operation- Birds (native) Loss in connectivity due to permanent habitat loss, light and noise effects from the road, leading to fragmentation of terrestrial, wetland and riparian habitat due to the presence of the infrastructure Direct Local
Permanent (>25 

years)
- Unlikely - Negligible Low

Construction
Vegetation 

removal 
R1-Trees>4m Moderate Construction- Terrestrial habitat Permanent loss of habitat/ecosystem, fragmentation and edge effects due to vegetation removal Direct Local

Permanent (>25 

years)
- Likely - Low Low

Construction
Vegetation 

removal 
R1-Trees>4m Moderate Construction- Birds Kill or injure individual bats due to vegetation removal Direct Local

Temporary (days 

or months)
- Unlikely - Negligible Very Low

Construction
Vegetation 

removal 
R1-Trees>4m Moderate Construction- Birds Loss of foraging habitat due to vegetation removal Direct Local

Permanent (>25 

years)
- Unlikely - Negligible Very Low

NoR R1: Don Buck Road FTN Upgrade



Phase Project Activity Resource
Ecological 

Value
Main Effect Description Detailed Effect Description Type Extent (ZOI) Duration Frequency Likelihood Reversibility

Magnitude (pre-

mitigation)

Level of Effect 

(pre-mitigation)

Construction
Vegetation 

removal 
R2-Trees>4m Low

Construction - Terrestrial 

habitat
Permanent loss of habitat/ecosystem, fragmentation and edge effects due to vegetation removal Direct Local

Permanent (>25 

years)
- Unlikely - Negligible Very Low

Construction
Vegetation 

removal 
R2-Birds Low Construction - Birds Kill or injure individual due to vegetation removal Direct Local

Permanent (>25 

years)
- Unlikely - Negligible Very Low

Construction
Noise/vibration/du

st
R2-Birds Low Construction - Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Direct Local

Short-term (<5 

years)
Frequently Highly Likely - Low Very Low

Construction
Noise/vibration/du

st
R2-Lizards High

Construction - Herpetofauna 

(native)
Disturbance and displacement of individuals (existing) due to construction activities (noise, dust etc.) Direct Local

Short-term (<5 

years)
Frequently Unlikely - Negligible Very Low

Operation
Vehicle 

movement
R2-Birds Low Operation - Birds (native) Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Direct Local

Permanent (>25 

years)
Infrequently Likely - Low Very Low

Operation
Vehicle 

movement
R2-Lizards High

Operation - Herpetofauna 

(native)
Disturbance of nocturnal lizard behaviour due to lighting associated with the infrastructure use Direct Local

Long-term (15-25 

years)
Infrequently Unlikely - Negligible Very Low

Operation
Vehicle 

movement
R2-Birds Low Operation - Birds (native) Loss in connectivity due to permanent habitat loss, light and noise effects from the road, leading to fragmentation of terrestrial, wetland and riparian habitat due to the presence of the infrastructure Indirect Local

Permanent (>25 

years)
Infrequently Likely - Low Very Low

Operation
Vehicle 

movement
R2-Lizards High

Operation - Herpetofauna 

(native)
Loss in connectivity due to permanent habitat loss, light and noise/vibration effects from the road, leading to fragmentation of terrestrial, wetland and riparian habitat due to the presence of the infrastructure Indirect Local

Permanent (>25 

years)
Infrequently Unlikely - Negligible Very Low

Construction
Vegetation 

removal 
R2-Birds Low Construction - Birds Nest loss due to vegetation removal Direct Local

Permanent (>25 

years)
- Unlikely - Negligible Very Low

Construction
Vegetation 

removal 
R2-Birds Low Construction - Birds Loss of foraging habitat due to vegetation removal Direct Local

Permanent (>25 

years)
- Unlikely - Negligible Very Low

NoR R2: Fred Taylor Drive FTN Upgrade



Phase Project Activity Resource
Ecological 

Value
Main Effect Description Detailed Effect Description Type Extent (ZOI) Duration Frequency Likelihood Reversibility

Magnitude (pre-

mitigation)

Level of Effect 

(pre-mitigation)

Construction
Vegetation 

removal 
R3-Trees>4m Moderate

Construction - Terrestrial 

habitat
Permanent loss of habitat/ecosystem, fragmentation and edge effects due to vegetation removal Direct Local

Permanent (>25 

years)
- Likely - Low Low

Construction
Vegetation 

removal 
R3-Bats Very High Construction - Bats Kill or injure individual bats due to vegetation removal Direct Local

Permanent (>25 

years)
- Likely - Low Moderate

Construction
Vegetation 

removal 
R3-Birds (Non-TAR) Low Construction - Birds Kill or injure individual due to vegetation removal Direct Local

Permanent (>25 

years)
- Highly Likely - Moderate Low

Construction
Noise/vibration/du

st
R3-Bats Very High Construction - Bats Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Direct Local

Short-term (<5 

years)
Frequently Likely - Low Moderate

Construction
Noise/vibration/du

st
R3-TAR Birds (Very High) Very High Construction - Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Direct Local

Short-term (<5 

years)
Continuously Highly Likely - Moderate High

Construction
Noise/vibration/du

st
R3-Birds (Non-TAR) Low Construction - Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Direct Local

Short-term (<5 

years)
Frequently Definite - Moderate Low

Construction
Noise/vibration/du

st
R3-Lizards High

Construction - Herpetofauna 

(native)
Disturbance and displacement of individuals (existing) due to construction activities (noise, dust etc.) Direct Local

Short-term (<5 

years)
Infrequently Likely - Negligible Very Low

Operation

Vehicle 

movement/

Presence of the 

road

R3-Bats Very High Operation - Bats Loss in connectivity due to permanent habitat loss, light and noise effects from the road, leading to fragmentation of terrestrial, wetland and riparian habitat due to the presence of the infrastructure Indirect Local
Permanent (>25 

years)
Continuously Unlikely - Low Moderate

Operation

Vehicle 

movement/

Presence of the 

road

R3-Birds (Non-TAR) Low Operation - Birds (native) Loss in connectivity due to permanent habitat loss, light and noise effects from the road, leading to fragmentation of terrestrial, wetland and riparian habitat due to the presence of the infrastructure Indirect Local
Permanent (>25 

years)
Continuously Likely - Low Very Low

Operation

Vehicle 

movement/

Presence of the 

road

R3-Lizards High
Operation - Herpetofauna 

(native)
Loss in connectivity due to permanent habitat loss, light and noise effects from the road, leading to fragmentation of terrestrial, wetland and riparian habitat due to the presence of the infrastructure Indirect Local

Permanent (>25 

years)
- Unlikely - Negligible Very Low

Operation

Vehicle 

movement/

Presence of the 

road

R3-Bats Very High Operation - Bats Disturbance and displacement of (new and existing) roosts and individuals due to lighting and noise/vibration Direct Local
Permanent (>25 

years)
Infrequently Unlikely - Negligible Low

Operation

Vehicle 

movement/

Presence of the 

road

R3-Birds (Non-TAR) Low Operation - Birds (native) Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Direct Local
Permanent (>25 

years)
Continuously Likely - Low Very Low

Operation

Vehicle 

movement/

Presence of the 

road

R3-Lizards High
Operation - Herpetofauna 

(native)
Disturbance of nocturnal lizard behaviour due to lighting associated with the infrastructure use Direct Local

Long-term (15-25 

years)
- Unlikely - Negligible Very Low

Construction
Noise/vibration/du

st
R3-TAR Birds (High) High Construction - Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Direct Local

Short-term (<5 

years)
Continuously Highly Likely - Moderate High

Operation

Vehicle 

movement/

Presence of the 

road

R3-TAR Birds (High) High Operation - Birds (native) Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local
Permanent (>25 

years)
Continuously Unlikely - Low Low

Operation

Vehicle 

movement/

Presence of the 

road

R3-TAR Birds (High) High Operation - Birds (native) Loss in connectivity due to permanent habitat loss, light and noise effects from the road, leading to fragmentation of terrestrial, wetland and riparian habitat due to the presence of the infrastructure Indirect Local
Permanent (>25 

years)
Continuously Unlikely - Low Low

Operation

Vehicle 

movement/

Presence of the 

road

R3-TAR Birds (Very High) Very High Operation - Birds (native) Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local
Permanent (>25 

years)
- Unlikely - Negligible Low

Operation

Vehicle 

movement/

Presence of the 

road

R3-TAR Birds (Very High) Very High Operation - Birds (native) Loss in connectivity due to permanent habitat loss, light and noise effects from the road, leading to fragmentation of terrestrial, wetland and riparian habitat due to the presence of the infrastructure Indirect Local
Permanent (>25 

years)
- Unlikely - Negligible Low

Construction
Vegetation 

removal 
R3-Birds (Non-TAR) Low Construction - Birds Nest loss due to vegetation removal Direct Local

Permanent (>25 

years)
- Highly Likely - Moderate Low

Construction
Vegetation 

removal 
R3-Birds (Non-TAR) Low Construction - Birds Loss of foraging habitat due to vegetation removal Direct Local

Permanent (>25 

years)
- Unlikely - Negligible Very Low

Construction
Vegetation 

removal 
R3-Bats Very High Construction - Bats Loss of foraging habitat due to vegetation removal Direct Local

Permanent (>25 

years)
- Unlikely - Negligible Low

NoR R3: Coatesville-Riverhead Highway Upgrade
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Site NZTM Easting (X) NZTM Northing (Y) 

#7-Dec 1742885 5926156 

#8-Dec 1738312 5927722 

#9-Dec 1745935 5926209 

#10A-Dec 1738213 5928889 

#10B-Dec 1738211 5928832 

#11-Dec 1741815 5924338 

#12A-Dec 1736983 5926448 

#12B-Dec 1736912 5926867 

#13-Dec 1742972 5926641 

#14-Dec 1741756 5931165 

#15-Dec 1736431 5930302 

#16-Dec 1738242 5929512 

#17-Dec 1741693 5922045 

#18-Dec 1735617 5930473 

#19-Dec 1739393 5928689 

#20-Dec 1738140 5930302 

#21-Dec 1741241 5921934 

#22-Dec 1741983 5926912 

#23-Dec 1740244 5920178 

#24-Dec 1741618 5926346 

#25-Dec 1738270 5923934 

#26-Dec 1738146 5928249 

#27-Dec 1735631 5926833 

#28-Dec 1738928 5929152 

#29-Dec 1736737 5930863 

#30-Dec 1734194 5928226 

 



Long-Tailed Bat Acoustic Monitoring Report 2021-2022 

 26/July/2022 | Version 1 | 6 Te T

 

Figure 3-1 ABM locations (December 2021 survey).  
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3.1.2 April 2022 Survey 

Based on the results of the first survey, ABMs locations were specific to the stream and river corridors 

associated with the proposed Strategic alignment and specifically the Alternative State Highway 

(ASH). 

A total of 21 ABMs were left in-situ from 6-7 April 2022 until 3 May 2022. The locations of the April 

2022 survey sites are detailed in Table 3-2 and presented in Figure 3-2. 

Table 3-2 April 2022 ABM survey locations 

Site NZTM Easting (X) NZTM Northing (Y) 

#1-Apr 1741497 5926010 

#2-Apr 1741627 5926348 

#3-Apr 1738298 5927729 

#4-Apr 1740062 5926649 

#5-Apr 1739242 5926255 

#6-Apr 1736563 5925866 

#7-Apr 1737764 5926415 

#8-Apr 1737011 5926448 

#9-Apr 1738151 5928249 

#10-Apr 1735633 5926835 

#11-Apr 1737116 5926987 

#12-Apr 1736235 5926691 

#13-Apr 1736074 5927368 

#14-Apr 1735449 5927854 

#15-Apr 1737326 5926729 

#16-Apr 1735364 5928281 

#17-Apr 1735701 5928158 

#18-Apr 1734931 5928655 

#19-Apr 1734952 5929326 

#20-Apr 1739706 5926337 

#21-Apr 1739953 5926092 
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Figure 3-2 ABM locations (April 2022 survey) 
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4 Results 

4.1 December 2021 

Table 4-1 and Figure 2-1 present the overall results of the bat surveys completed for the North West 

during the December 2021 survey. Raw survey data is included in Appendix 2.  

Seven of the 32 ABM sites (December sites #2, #11, #17, #21, #23, #25, and #27) detected bat 

activity during the survey period. The site with the greatest number of bat passes was December site 

#27, all other sites had similarly low numbers of bat passes (Figure 4-2). No foraging calls or social 

calls were recorded during the survey. 

No bat passes were recorded within 30 minutes of sunset or sunrise (Appendix 3). The site with the 

lowest minimum time difference between sunset and first bat pass was at December site #17, with a 

time of one hour 37 minutes. The site with the lowest minimum time difference between sunrise and 

last bat pass was at December site #25, with a time of 3 hours 9 minutes. 

Table 4-1 December 2021 survey results of sites with bat activity 

Site 

Total Number of 

Echolocation Calls 

Total Number of 

Foraging Calls 

Total Number of Social 

Calls 

#2-Dec 1 0 0 

#11-Dec 3 0 0 

#17-Dec 2 0 0 

#21-Dec 1 0 0 

#23-Dec 1 0 0 

#25-Dec 3 0 0 

#27-Dec 42 0 0 
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Figure 4-1 Long-tailed bat presence/absence (December 2021 survey) 

 



Long-Tailed Bat Acoustic Monitoring Report 2021-2022 

 26/July/2022 | Version 1 | 12 Te T

 

Figure 4-2 Sites with confirmed long-tailed bat presence (December 2021 survey). Proportional symbology indicates the relative proportion of bat passes in 
relation to the site with the highest number of bat passes (#27-December). 
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4.2 April 2022 

Table 4-2 and Figure 4-3 present the overall results of the bat surveys completed for the North West 

during the April 2022 survey. Raw survey data is included in Appendix 2. 

A total of 16 of the 21 ABM sites detected bat activity during the survey period (April sites #1, #2, #4, 

#5, #6, #7, #8, #9, #10, #11, #13, #14, #15, #16, #17, and #20). The site with the greatest number of 

bat passes was April site #17 with 1370 bat passes recorded during the survey (Figure 4-4). Foraging 

calls were recorded at 10 of the ABM sites, with the greatest number recorded at April site #17, and 

no social calls were recorded during the survey. 

No bat passes were recorded within 30 minutes of sunset or sunrise (Appendix 3). The site with the 

lowest minimum time difference between sunset and first bat pass was at April site #11, with a time of 

46 minutes. The site with the lowest minimum time difference between sunrise and last bat pass was 

at April site #17, with a time of 1 hour 2 minutes. 

Table 4-2 April 2022 survey results of sites with bat activity 

Site 

Total Number of 

Echolocation Calls 

Total Number of 

Foraging Calls 

Total Number of Social 

Calls 

#1-Apr 1 0 0 

#2-Apr 2 0 0 

#4-Apr 29 4 0 

#5-Apr 21 2 0 

#6-Apr 346 15 0 

#7-Apr 103 14 0 

#8-Apr 35 3 0 

#9-Apr 2 0 0 

#10-Apr 231 5 0 

#11-Apr 162 15 0 

#13-Apr 37 1 0 

#14-Apr 21 1 0 

#15-Apri 18 0 0 

#16-Apr 5 0 0 

#17-Apr 1370 265 0 

#20-Apr 1 0 0 
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Figure 4-3 Long-tailed bat presence/absence (April 2022 survey) 

 



Long-Tailed Bat Acoustic Monitoring Report 2021-2022 

 26/July/2022 | Version 1 | 15 Te T

 

Figure 4-4 Sites with confirmed long-tailed bat presence (April 2022 survey). Proportional symbology indicates the relative proportion of bat passes in relation to 

the site with the highest number of bat passes (#17-April). 
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4.3 Survey Limitations 

Some survey locations were limited by access to private property. If access was not available for a 

pre-determined survey location, then an alternative survey location as close as possible to the original 

survey site was used.  

Instrument error was recorded during both the December 2021 and April 2022 surveys. An overview 

of when and where instrument error occurred is included in Appendix 2. 
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2 Appendix 2 - Survey Results
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2.1 December 2021  

Date 

Site 

#1-

Dec 

#2- 

Dec 

#3- 

Dec 

#4- 

Dec 

#5- 

Dec 

#6- 

Dec 

#7- 

Dec 

#8- 

Dec 

#9- 

Dec 

#10A

- Dec 

#10B

- Dec 

#11- 

Dec 

#12A

- Dec 

#12B

- Dec 

#13- 

Dec 

#14- 

Dec 

#15- 

Dec 

#16- 

Dec 

#17- 

Dec 

#18- 

Dec 

#19- 

Dec 

#20- 

Dec 

#21- 

Dec 

#22- 

Dec 

#23- 

Dec 

#24- 

Dec 

#25- 

Dec 

#26- 

Dec 

#27- 

Dec 

#28- 

Dec 

#29- 

Dec 

#30- 

Dec 

17-Nov-21 N/A N/A N/A 0 0 0 0 N/A N/A N/A N/A 0 0 0 N/A N/A N/A 0 N/A N/A 0 0 N/A N/A N/A E 1 0 0 N/A 0 0 

18-Nov-21 N/A N/A N/A 0 0 0 0 N/A N/A N/A N/A 0 0 0 N/A N/A N/A 0 N/A N/A 0 0 N/A N/A N/A E 0 0 0 N/A 0 0 

19-Nov-21 N/A N/A N/A 0 0 0 0 0 0 0 N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 E 0 0 0 E 0 0 

20-Nov-21 N/A N/A N/A 0 0 0 0 0 0 0 N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 E 0 0 0 E 0 0 

21-Nov-21 N/A N/A N/A 0 0 0 0 0 0 0 N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 E 0 0 0 E 0 0 

22-Nov-21 N/A N/A N/A 0 0 0 0 0 0 0 N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 E 0 0 0 E 0 0 

23-Nov-21 0 N/A 0 0 0 0 0 0 0 0 N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 E 0 0 0 E 0 0 

24-Nov-21 0 0 0 0 0 0 0 0 0 0 N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 E 0 0 0 E 0 0 

25-Nov-21 0 0 0 0 0 0 0 0 0 0 N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 E 0 0 0 E 0 0 

26-Nov-21 0 0 0 0 0 0 0 0 0 0 N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 E 0 0 0 E 0 0 

27-Nov-21 0 0 0 0 0 0 0 0 0 0 N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 E 1 0 3 E 0 0 

28-Nov-21 0 0 0 0 0 0 0 0 0 0 N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 E 0 0 7 E 0 0 

29-Nov-21 0 1 0 0 0 0 0 0 0 0 N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 E 0 0 13 E 0 0 

30-Nov-21 0 0 0 0 0 0 0 0 0 0 N/A 1 0 0 0 0 0 0 0 0 0 0 1 0 0 E 0 0 10 E 0 0 

1-Dec-21 0 0 0 0 0 0 0 0 0 0 N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 E 0 0 

2-Dec-21 0 0 0 0 0 0 0 0 0 0 N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 E 0 0 

3-Dec-21 0 0 0 0 0 0 0 0 0 0 N/A 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 

4-Dec-21 0 0 0 0 0 0 0 E 0 0 N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 

5-Dec-21 0 0 0 0 0 0 0 E E 0 N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

6-Dec-21 0 0 0 0 0 0 0 E E 0 N/A 0 0 0 E 0 0 0 0 0 0 0 0 0 0 0 E 0 0 0 0 0 

7-Dec-21 0 0 0 0 0 0 0 0 E N/A 0 0 0 0 E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

8-Dec-21 0 0 0 0 0 0 0 0 0 N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

9-Dec-21 0 0 0 0 0 0 0 0 0 N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

10-Dec-21 0 0 0 0 0 0 0 0 0 N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

11-Dec-21 0 0 0 0 0 0 0 0 0 N/A 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 

12-Dec-21 0 0 0 0 0 0 0 0 0 N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Date 

Site 

#1-

Dec 

#2- 

Dec 

#3- 

Dec 

#4- 

Dec 

#5- 

Dec 

#6- 

Dec 

#7- 

Dec 

#8- 

Dec 

#9- 

Dec 

#10A

- Dec 

#10B

- Dec 

#11- 

Dec 

#12A

- Dec 

#12B

- Dec 

#13- 

Dec 

#14- 

Dec 

#15- 

Dec 

#16- 

Dec 

#17- 

Dec 

#18- 

Dec 

#19- 

Dec 

#20- 

Dec 

#21- 

Dec 

#22- 

Dec 

#23- 

Dec 

#24- 

Dec 

#25- 

Dec 

#26- 

Dec 

#27- 

Dec 

#28- 

Dec 

#29- 

Dec 

#30- 

Dec 

13-Dec-21 0 0 0 0 0 0 0 0 0 N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 E 0 0 0 0 0 0 

14-Dec-21 Weather conditions unsuitable. 

15-Dec-21 0 0 0 0 0 0 0 0 0 N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 E 0 0 0 0 0 0 

16-Dec-21 0 0 0 0 0 0 0 0 0 N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 E 0 0 0 0 0 0 

17-Dec-21 0 0 0 0 0 0 0 0 0 N/A 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 E 1 0 0 0 0 0 

18-Dec-21 0 0 0 0 0 0 0 0 0 N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 E 0 0 0 0 0 0 

19-Dec-21 0 0 0 0 0 0 0 0 0 N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 E 0 0 0 0 0 0 

20-Dec-21 0 0 0 0 0 0 0 E 0 N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 E 0 0 0 0 0 0 

21-Dec-21 0 0 0 0 0 0 0 E 0 N/A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 E 0 0 0 0 N/A 0 

22-Dec-21 0 0 0 N/A N/A N/A N/A E N/A N/A 0 N/A 0 0 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0 E N/A N/A 0 N/A N/A N/A 

Total 

Count of 

Bat 

Passes 

0 1 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 2 0 0 0 1 0 1 0 3 0 42 0 0 0 

# Suitable 

Nights 

Recorded 

29 28 29 34 34 34 34 27 29 18 15 34 35 35 30 32 32 34 32 32 34 34 32 32 33 12 33 34 35 18 33 34 

Mean # 

Nightly 

Bat 

Passes 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 

Notes: N/A = ABM not deployed. E = Instrument error. Highlighted blue cells = Number of bat calls. 

2.2 April 2022 

Date 

Site 

#1-Apr #2-Apr #3-Apr #4-Apr #5-Apr #6-Apr #7-Apr #8-Apr #9-Apr #10-Apr #11-Apr #12-Apr #13-Apr #14-Apr #15-Apr #16-Apr #17-Apr #18-Apr #19-Apr #20-Apr #21-Apr 

6-Apr-22 N/A 0 0 N/A 0 N/A N/A 1 0 1 N/A Error 2 0 9 1 N/A 0 0 0 Error 

7-Apr-22 1 1 0 0 0 27 15 1 0 21 0 Error 2 0 0 0 44 0 0 0 Error 

8-Apr-22 0 0 0 3 1 46 58 1 0 4 4 Error 7 1 0 0 56 0 0 0 Error 

9-Apr-22 0 0 0 3 3 62 3 3 0 7 1 Error 1 0 0 0 44 0 0 0 Error 

10-Apr-22 0 0 0 8 0 17 3 4 2 5 7 Error 0 0 0 0 41 0 0 0 Error 

11-Apr-22 0 0 0 0 0 14 0 0 0 23 26 Error 1 7 3 0 190 0 0 0 Error 
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Date 

Site 

#1-Apr #2-Apr #3-Apr #4-Apr #5-Apr #6-Apr #7-Apr #8-Apr #9-Apr #10-Apr #11-Apr #12-Apr #13-Apr #14-Apr #15-Apr #16-Apr #17-Apr #18-Apr #19-Apr #20-Apr #21-Apr 

12-Apr-22 0 0 0 0 0 9 0 1 0 17 4 Error 3 4 3 1 113 0 0 0 Error 

13-Apr-22 0 0 0 5 0 2 0 2 0 2 7 Error 2 0 0 1 16 0 0 0 Error 

14-Apr-22 0 0 0 0 0 14 0 3 0 11 3 Error 0 0 0 0 68 0 0 0 Error 

15-Apr-22 0 0 0 1 0 7 0 0 0 2 3 Error 2 0 0 0 45 0 0 0 Error 

16-Apr-22 0 0 0 1 5 22 0 0 0 22 43 Error 2 0 0 0 71 0 0 0 Error 

17-Apr-22 0 0 0 0 0 1 0 3 0 2 0 Error 0 0 0 0 181 0 0 0 Error 

18-Apr-22 0 0 0 0 0 0 0 0 0 0 0 Error 0 0 0 0 7 0 0 0 Error 

19-Apr-22 0 0 0 0 0 0 0 0 0 0 0 Error 0 0 0 0 66 0 0 0 Error 

20-Apr-22 0 0 0 0 0 3 0 0 0 7 2 Error 0 3 0 0 17 0 0 0 Error 

21-Apr-22 0 0 0 0 0 0 0 0 0 0 0 Error 0 1 0 0 72 0 0 0 Error 

22-Apr-22 0 0 0 0 0 1 0 1 0 0 0 Error 1 0 0 0 1 0 0 0 Error 

23-Apr-22 0 0 0 0 3 9 0 1 0 1 1 Error 4 0 2 0 35 0 0 0 Error 

24-Apr-22 0 0 0 1 0 4 0 0 0 0 1 Error 0 0 1 0 21 0 0 0 Error 

25-Apr-22 0 0 0 0 0 10 3 1 0 8 3 Error 0 0 0 0 29 0 0 0 Error 

26-Apr-22 0 0 0 0 2 2 0 2 0 4 5 Error 0 1 0 0 113 0 0 0 Error 

27-Apr-22 0 0 0 5 7 3 0 2 0 14 15 Error 0 1 0 1 37 0 0 0 Error 

28-Apr-22 0 1 0 1 0 12 0 0 0 12 18 Error 3 0 0 0 19 0 0 0 Error 

29-Apr-22 0 0 0 0 0 9 0 0 0 6 0 Error 0 1 0 1 29 0 0 1 Error 

30-Apr-22 0 0 0 1 0 27 10 0 0 18 10 Error 1 1 0 0 15 0 0 0 Error 

1-May-22 0 0 0 0 0 25 11 2 0 34 6 Error 1 1 0 0 8 0 0 0 Error 

2-May-22 0 0 0 0 0 20 0 7 0 10 3 0 5 0 0 0 32 0 0 0 Error 

Total 

Count of 

Bat 

Passes 

1 2 0 29 21 346 103 35 2 231 162 0 37 21 18 5 1370 0 0 1 N/A 

# Suitable 

Nights 

Recorded 

26 27 27 26 27 26 26 27 27 27 26 1 27 27 27 27 26 27 27 27 N/A 

Mean # 

Nightly 

Bat 

Passes 

0 0 0 1 1 13 4 1 0 9 6 0 1 1 1 0 53 0 0 0 N/A 

Notes: N/A = ABM not deployed. E = Instrument error. Highlighted blue cells = Number of bat calls.
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3 Appendix 3 - First and Last Bat Pass Results 

Table 3 Times in which the first and last bat call was recorded each night, in relation to sunset and 

sunrise times (December 2021 survey) 

Site 

Sunset Sunrise 

First bat 

pass 

recorded 

during the 

survey 

period 

(hh:mm) 

Minimum 

time 

difference 

between 

sunset and 

first bat pass 

(h:mm) 

Percentage 

of nights 

where first 

bat pass is 

within 30 

minutes of 

sunset (%) 

Last bat pass 

recorded 

during the 

survey 

period 

(hh:mm) 

Minimum 

time 

difference 

between last 

bat pass and 

sunrise 

(h:mm) 

Percentage 

of nights 

where last 

bat pass is 

within 30 

minutes of 

sunrise (%) 

#2-Dec 02:14 5:50 0.00 02:14 3:40 0.00 

#11-Dec 01:07 4:44 0.00 02:00 3:53 0.00 

#17-Dec 01:42 1:37 0.00 01:42 4:13 0.00 

#21-Dec 02:01 5:38 0.00 02:01 3:53 0.00 

#23-Dec 22:26 2:13 0.00 22:26 7:32 0.00 

#25-Dec 01:19 4:42 0.00 02:51 3:09 0.00 

#27-Dec 23:55 3:33 0.00 02:10 3:44 0.00 

Table 4 Times in which the first and last bat call was recorded each night, in relation to sunset and 
sunrise times (April 2022 survey) 

Site 

Sunset Sunrise 

First bat 

pass 

recorded 

during the 

survey 

period 

(hh:mm) 

Minimum 

time 

difference 

between 

sunset and 

first bat pass 

(h:mm) 

Percentage 

of nights 

where first 

bat pass is 

within 30 

minutes of 

sunset (%) 

Last bat pass 

recorded 

during the 

survey 

period 

(hh:mm) 

Minimum 

time 

difference 

between last 

bat pass and 

sunrise 

(h:mm) 

Percentage 

of nights 

where last 

bat pass is 

within 30 

minutes of 

sunrise (%) 

#1-April 19:26 1:20 0.00 19:26 11:11 0.00 

#2-April 19:27 1:21 0.00 00:39 6:18 0.00 

#4-April 18:55 1:15 0.00 23:27 7:15 0.00 

#5-April 19:06 1:16 0.00 00:46 5:53 0.00 

#6-April 18:35 0:53 0.00 03:43 3:00 0.00 

#7-April 19:02 1:01 0.00 21:24 9:17 0.00 
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Site 

Sunset Sunrise 

First bat 

pass 

recorded 

during the 

survey 

period 

(hh:mm) 

Minimum 

time 

difference 

between 

sunset and 

first bat pass 

(h:mm) 

Percentage 

of nights 

where first 

bat pass is 

within 30 

minutes of 

sunset (%) 

Last bat pass 

recorded 

during the 

survey 

period 

(hh:mm) 

Minimum 

time 

difference 

between last 

bat pass and 

sunrise 

(h:mm) 

Percentage 

of nights 

where last 

bat pass is 

within 30 

minutes of 

sunrise (%) 

#8-April 19:01 0:58 0.00 02:07 4:32 0.00 

#9-April 19:46 1:44 0.00 19:52 10:50 0.00 

#10-April 19:06 1:10 0.00 03:43 2:56 0.00 

#11-April 18:26 0:46 0.00 01:38 5:03 0.00 

#13-April 18:53 1:17 0.00 03:27 3:11 0.00 

#14-April 19:52 2:16 0.00 02:34 4:16 0.00 

#15-April 18:42 0:57 0.00 01:33 5:05 0.00 

#16-April 20:18 2:19 0.00 02:51 3:53 0.00 

#17-April 18:31 0:52 0.00 05:44 1:02 0.00 

#20-April 19:16 1:38 0.00 19:16 11:42 0.00 
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