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Assessment of Ecological Effects

5 Appendix 5 - Strategic Ecological Habitat Maps

5.1 NoR S1: Alternative State Highway, Including Brigham Creek Interchange

5.1.1 Terrestrial Vegetation
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Assessment of Ecological Effects

5.1.2 District Plan Vegetation
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Assessment of Ecological Effects

5.1.3 Freshwater Streams and Wetland Habitat
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Assessment of Ecological Effects

5.2 NoR S2: SH16 Main Road Upgrade

5.2.1 Terrestrial Vegetation

Te Tupu Ngatahi Supporting Growth 16/December/2022 | 254

29



30



31



32



33



Assessment of Ecological Effects

5.2.2 District Plan Vegetation
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Assessment of Ecological Effects

5.2.3 Freshwater Streams and Wetland Habitat
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Assessment of Ecological Effects

5.3 NoR S3: Rapid Transit Corridor and Regional Active Mode Corridor

5.3.1 Terrestrial Vegetation
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Assessment of Ecological Effects

5.3.2 District Plan Vegetation
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Assessment of Ecological Effects

5.3.3 Freshwater Streams and Wetland Habitat
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Assessment of Ecological Effects

5.4 NoR KS: Kumeu Rapid Transit Station

5.4.1 Terrestrial Vegetation
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Assessment of Ecological Effects

5.4.2 District Plan Vegetation
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Assessment of Ecological Effects

5.4.3 Freshwater Streams and Wetland Habitat
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Assessment of Ecological Effects

5.5 NoR HS: Huapai Rapid Transit Station

5.5.1 Terrestrial Vegetation
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Assessment of Ecological Effects

5.5.2 District Plan Vegetation
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Assessment of Ecological Effects

5.5.3 Freshwater Streams and Wetland Habitat
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Assessment of Ecological Effects

5.6 NoOR S4: Access Road Upgrade

5.6.1 Terrestrial Vegetation
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Assessment of Ecological Effects

5.6.2 District Plan Vegetation
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Assessment of Ecological Effects

5.6.3 Freshwater Streams and Wetland Habitat
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6 Appendix 6 — Terrestrial Value Assessment

Assessment of Ecological Effects

6.1 NoR S1: Alternative State Highway, Including Brigham Creek Interchange

Table 13-9 Assessment of ecological value for terrestrial ecology features for NoR S1 (1 of 2)

Attributes to be

. S1-BF | S1-EF Justification

considered

Representativeness 1 2 3 2 1 2 4 4 2

Typical structure and BF, EG, ES, EF, EF.2, PL.3: Habitats have been significantly

composition 1 1 2 1 1 1 5 9 1 altered by human activities (exotic dominated).
PL.1, PL.2, EF.1: Habitat and species have been affected by
human activities.

Indigenous BF, EG: <10% of the species are indigenous.

. A0.EN0 . -

representation 1 2 3 2 1 2 4 4 2 EF, EF.2, ES, PL.3: 10 5(_)A; of th.e s_pemes are indigenous.
EF.1: 50-90% of the species are indigenous.
PL.1, PL.2: >90% of the species are indigenous.

Rarity/distinctiveness 0 4 4 4 3 3 3 3 3

Species of conservation Long-tailed bat (Threatened — Nationally Critical, value score of

significance 4) present and potentially using ecological features associated
with the Project Area (EF, EF.1, EF.2).
TAR bird species expected to be reliant on ecological features

- 4 4 4 3 3 3 3 3 associated with the Project Area, seasonal use by kaka would

score 3 (EF, EF.1, EF.2, PL.2).
Copper skink (At Risk - Declining, value score 3) likely to utilise
ecological features within the Project Area (EF, EF.1, EF.2, EG,
ES, PL.1, PL.3)

Distinctive ecological 5 5 5 1 1 5 5 1 BF: Habitat not playing an important role in provisional or

values regulatory ecosystem services at any scale

Te Tupu Ngatahi Supporting Growth
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Attributes to be
considered

EG, ES PL.3: Habitat playing an important role in provisional or

Assessment of Ecological Effects

Justification

regulatory ecosystem services typically on local scale

EF, EF.1, EF.2, PL.1, PL.2: Habitat playing an important role in
provisional or regulatory ecosystem services typically on
Catchment scale

Diversity and pattern

Habitat diversity

Increased habitat diversity in areas with indigenous species
present: EF.1, PL.1, PL.2

Increased habitat diversity in areas with late succession: EF,
EF.1, EF.2, PL.2

Species diversity

Increased species diversity in areas with indigenous species
present: EF.1, PL.1, PL.2.

Increased species diversity in areas with late succession: EF,
EF.1, EF.2, PL.2.

Patterns in habitat use

EF, EF.1, EF.2, PL.2 rated high due to potential seasonal
utilisation by long-tailed bat and kaka.

All other habitats are not important for lifecycle completion or
periodic habitat utilisation on any scale.

Ecological context

Size, shape and
buffering

EF, EF.1, EF.2, PL.1 PL.2 are represented by small, patches of
habitat but provide buffering to adjacent areas.

Sensitivity to change

PL.2: Intact habitat and late succession.
All other habitats are generally modified with no residual sensitive
receptors.

Te Tupu Ngatahi Supporting Growth
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Assessment of Ecological Effects

Attributes to be $1- Justification
considered EF.1

Ecological networks Habitat is locally an important breeding and feeding link in terms
(linkages, pathways, of connectivity for the survival of species (e.g. native birds): ES,
migration PL.1, PL.3.

gration) - 3 3 3 - 1 1 3 1

Habitat is regionally an important breeding and feeding link in
terms of connectivity for the survival of species: woody structure
EF, EF.1, EF.2, PL.2.

Combined value N M H M L L M H L

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

Table 13-10 Assessment of ecological value for terrestrial ecology features for NoR S1 (2 of 2)

Attributes to be S1-
considered Lizard
Justification
Representativeness 3 2 4 4 0 0 0
Typical structure and TL.3: Habitat has been affected by human activities (exotic-dominated treeland).
composition 3 1 3 4 - - - TL.2 VS2: Habitat has been insignificantly affected by human activities.
WEF7: Habitat is unchanged from baseline conditions.
Indigenous TL.3: 10-50% of the species are indigenous.
representation 3 2 4 4 - - - TL.2: 50-90% of the species are indigenous.
VS2, WF7: >90% of the species are indigenous.
Rarity/distinctiveness 4 4 4 4 4 2 3
Species of conservation Long-tailed bat (Threatened — Nationally Critical) = value score of 4.
significance (fauna only) - - - - 4 2 3 Kaka (At Risk - Recovering) and copper skink (At Risk - Declining) = value score of 3.
Nationally and locally common native species = value score of 2.
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Assessment of Ecological Effects

Attributes to be S1-
considered Lizard
Justification
Species of conservation Long-tailed bat (Threatened — Nationally Critical, value score of 4) present and
significance potentially using ecological features associated with the Project Area (TL.2, TL.3, VS2,
WF7).
TAR bird species expected to be reliant on ecological features associated with the
4 4 4 4 ) ) ) Project Area, seasonal use by kaka would score 3 (TL.2, TL.3, VS2, WF7).
Not Threatened native birds (value score of 2) likely to utilise ecological features within
the Project Area (TL.2, TL.3, VS2, WF7).
Copper skink (At Risk - Declining, value score 3) likely to utilise ecological features
within the Project Area (TL.2, TL.3, VS2, WF7)
Distinctive ecological TL.3: Habitat playing an important role in provisional or regulatory ecosystem services
values 3 1 3 3 ) ) _ typically on Local scale.
TL.2, VS2, WF7: Habitat playing an important role in provisional or regulatory
ecosystem services typically on Regional scale.
Diversity and pattern 3 3 3 4 0 2 0
Habitat diversity 3 1 3 4 ) ) ) Increased habitat diversity in areas with indigenous species present: TL.2, VS2, WF7.
Increased habitat diversity in areas with late succession: TL.2, TL.3, VS2, WF7.
Species diversity Increased species diversity in areas with indigenous species present: TL.2, VS2, WF7.
3 1 3 3 - 2 - Increased species diversity in areas with late succession: TL.2, TL.3, VS2, WF7.
VS2 and WF7 rated higher due to higher % indigenous species.
Patterns in habitat use All other habitats are not important for lifecycle completion or periodic habitat utilisation
3 3 3 3 - - - on any scale.
(TL.2, TL.3, WF7 rated high due to potential utilisation by long-tailed bat and kaka).
Ecological context 4 3 4 4 0 2 0
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Assessment of Ecological Effects

Attributes to be S1-

considered Lizard

Justification

Size, shape and WF7 is represented by a very small area located along Ahukuramu Stream at 116
buffering Foster Road.
5 ) 2 5 ) 2 ) VS2 is represented by several patches, approximately 300m2 in size, located on both
sides of Puke Road.
TL.2 is represented largely by riparian vegetation, part of wider catchment.
TL.3 located throughout the NoR.
Sensitivity to change VS2, TL.2, WF7: Intact habitat and late succession.
4 - 4 4 - - - WEF7 IUCN Threat Status: Critically Endangered.
TL.3: Habitat generally modified with no residual receptors sensitive to change.
Ecological networks Aged woody structure (TL.2, TL.3, VS2 and WF7) increase steppingstone value
(linkages, pathways, (connecting other areas of ecological value).
migration) TL.2 and TL.3 along Kumeu River (S1-S17) and Pakinui Stream (S1-S18) important
ecological network for long-tailed bats (bats confirmed at ABM2) and along Ahukuramu
3 3 3 3 - - - Stream.
VS2 is represented by several patches on both sides of Puke Road within close
proximity to each other (ranging from approximately 15 - 450 metres).
WEF7 scored lower due to limited extent, but provides linkage between area of natural
wetland, PL.1 and ES/TL.2 along Ahukuramu Stream.
Combined value H M H VH VH L H

Notes: N = Negligible, L = Low, M = Moderate, H = High, VH = Very High
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Table 13-11 Assessment of ecological value for terrestrial ecology features for NoR S1 (TAR birds)

Assessment of Ecological Effects

. S1-TAR ?wd S1-TAR Bird S1-TAR Bll’d S1-TAR Bird S1-TAR Bird S1-TAR Bird
Attributes to be (Terrestrial - . (Terrestrial - (Wetland - (Wetland - e
. (Terrestrial - ! (Wetland - . Justification
considered Moderate High Value) Very High Moderate High Value) Very High
Value) 9 Value) Value) 9 Value)

Representativeness 3* 0 0 3* 0 0

Typical structure and 3 i i 3+ ) ) i

composition

Indigenous ) ) } _ _ _ -

representation

Rarity/distinctiveness 0 3 3 0 3 3

Species of Terrestrial (Moderate): North Island kaka

conservation . . -,
T trial (High): New Zealand t

significance (fauna errestrial (High): New Zealand pipi

only) Terrestrial (Very High): long-tailed cuckoo

- 3 4 - 3 4

Wetland (Moderate): little black shag, pied shag
Wetland (High): banded rail, North Island fernbird,
spotless crake
Wetland (Very High): brown teal, dabchick

Species of

conservation - - - - - - -

significance

Distinctive ecological ) i i i ) ) i

values

Diversity and pattern 3* 0 0 3* 0 0

Habitat diversity 3* - - 3* - - -
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Assessment of Ecological Effects

S1-TAR Bird S1-TAR Bird | S1-TAR Bird S1-TAR Bird
Attributes to be (Terrestrial -

S1-TAR Bird . S1-TAR Bird
(Terrestrial - (Terrestrial - | (Wetland - (Wetland -

: Very High Moderate :
High Value) Value) Value) High Value)

(Wetland -
Very High
Value)

considered Moderate Justification

Value)

Species diversity - - - - - - -

Patterns in habitat use - - - - - - -

Ecological context 3* 0 0 3* 0 0

Size, shape and

buffering 3 ) ) 3 ) )

Sensitivity to change - - - - - - -

Ecological networks
(linkages, pathways, - - - - - - -
migration)

Combined value M H VH M H VH

Notes: N = Negligible, L = Low, M = Moderate, H = High, VH = Very High. * = Scores not representative of corresponding row, scores required to produce ‘Moderate’ combined
value.

Table 13-12 Assessment of ecological value for terrestrial ecology features for NoR S1 (District Plan vegetation)

. . S1-EF (District S1-TL.2 S1-TL.3 e
Attributes to be considered e S Justification
Plan) (District Plan) | (District Plan)
Representativeness 2 3 2
Typical structure and 2 3 2 EF, TL.3: Habitat has been affected by human activities (exotic-dominated treeland).
composition TL.2: Habitat has been insignificantly affected by human activities.
Indigenous representation 2 3 2 EF, TL.3: 10-50% of the species are indigenous.
TL.2: 50-90% of the species are indigenous.
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Assessment of Ecological Effects

. . S1-EF (District S1-TL.2 S1-TL.3 e
Attributes to be considered Plan) (District Plan) | (District Plan) Justification
Rarity/distinctiveness 4 4 4
Species of conservation Some areas of District Plan EF, TL.2, TL.3 are located on the edges of larger habitat areas
significance (EF, TL.2, TL.3) within the vicinity of confirmed bat presence (results of the April 2022
survey).
4 4 4

Other areas of EF, TL.2, TL.3 in NoR S1 are isolated and not connected to any significant
ecological pathways.

Distinctive ecological values - - - -

Diversity and pattern 2 3 2

Habitat diversity Increased habitat diversity in areas with indigenous species present: TL.2

Increased habitat diversity in areas with late succession: EF, TL.2, TL.3

Species diversity Increased species diversity in areas with indigenous species present: TL.2

2 3 2
Increased species diversity in areas with late succession: EF, TL.2, TL.3
Patterns in habitat use EF, TL.2, TL.3: habitat important for lifecycle completion or periodic habitat utilisation by
2 2 2 native animal species on a Local scale (EF rated high due to potential utilisation by long-
tailed bat and kaka).
Ecological context 2 2 2
Size, shape and buffering Some areas of District Plan EF, TL.2, TL.3 are located on the edges of larger habitat areas
2 1 2 (EF, TL.2, TL.3), however the extent of District Plan TL.2 vegetation is small in the context
of the NoR.
Sensitivity to change ) 5 TL.2: Late succession ecosystem.
All other habitats are generally modified with no residual sensitive receptors.
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Assessment of Ecological Effects

. . S1-EF (District S1-TL.2 S1-TL.3 e
Attributes to be considered Plan) (District Plan) (District Plan) Justification
Ecological networks (linkages, 2 2 2 EF, TL.2, and TL.3 are likely utilised by long-tailed bats.
pathways, migration)
Combined value M M M

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

6.2 NoR S2: SH16 Main Road Upgrade

Table 13-13 Assessment of ecological value for terrestrial ecology features for NoR S2

Attributes to be

Justification

considered
Representativeness 1 1 2 4 2 3 2 4
Typical structure and BF, EG, ES, PL.3: Habitats have been significantly altered by human activities
composition (exotic dominated).
1 1 1 2 1 3 2 4 TL.3: Habitat has been affected by human activities (exotic-dominated treeland).
PL.1, TL.2: Habitat has been insignificantly affected by human activities.
WEF8: Habitat is unchanged from baseline conditions.
Indigenous BF, EG: <10% of the species are indigenous.
representation ES, PL.3, TL.3: 10-50% of the species are indigenous.
1 1 2 4 2 3 2 4 TL.2: 50-90% of the species are indigenous.
PL.1: >90% of the species are indigenous
WEF8: >90% of the species are indigenous.
Rarity/distinctiveness 0 3 3 3 3 4 4 4
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Assessment of Ecological Effects

Attributes to be
considered

Justification

Species of Long-tailed bat (Threatened — Nationally Critical, value score of 4) present and
conservation potentially using ecological features associated with the Project Area (TL.2, TL.3,
significance WFS8).

TAR bird species expected to be reliant on ecological features associated with the
- 3 3 3 3 4 4 4 Project Area, seasonal use by kaka would score 3 (TL.2, TL.3, WF8).

Not Threatened native birds (value score of 2) likely to utilise ecological features
within the Project Area (EG, ES, PL.1, PL.3, TL.2, TL.3, WF8).

Copper skink (At Risk - Declining, value score 3) likely to utilise ecological features
within the Project Area (EG, ES, PL.1, PL.3, TL.2, TL.3, WF8).

Distinctive ecological BF: Habitat not playing an important role in provisional or regulatory ecosystem
values services at any scale

EG, ES PL.3: Habitat playing an important role in provisional or regulatory
ecosystem services typically on local scale

- 1 1 2 1 3 1 3
PL.1, TL.2, TL.3: Habitat playing an important role in provisional or regulatory
ecosystem services typically on Catchment scale
TL.2, WF8: Habitat playing an important role in provisional or regulatory ecosystem
services typically on a Regional scale.
Diversity and pattern 1 1 1 2 1 3 3 4
Habitat diversity Increased habitat diversity in areas with indigenous species present: PL.1, TL.2,
- 1 1 1 1 3 1 4 WFS8.
Increased habitat diversity in areas with late succession: TL.2, TL.3, VS2, WF8.
Species diversity Increased species diversity in areas with indigenous species present: PL.1, TL.2,
WF
1 1 1 2 1 3 1 3 8 N . .
Increased species diversity in areas with late succession: TL.2, TL.3, WF8.
WEF8 rated higher due to higher % indigenous species.
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Assessment of Ecological Effects

Attributes to be

Justification

considered
Patterns in habitat use All other habitats are not important for lifecycle completion or periodic habitat
1 1 1 1 1 3 3 3 utilisation on any scale.
TL.2, TL.3, WF8 rated high due to potential utilisation by long-tailed bat and kaka).
Ecological context 0 0 1 1 1 4 3 4
Size, shape and TL.2 is represented by an approximately 450m?2 shelterbelt along southern side of
buffering 1 2 1 2 SH16.
WEF8 is represented by an approximately 700m? area that provides riparian buffering
for stream S2-S4 in a highly urbanised area.
Sensitivity to change WFS8: Very high species diversity and delayed succession.
- - - - - 4 - 4 TL.2: Late succession ecosystem.
All other habitats are generally modified with no residual sensitive receptors.
Ecological networks Woody structure (PL.1 and PL.3) and aged woody structure (TL.2, TL.3, WF8)
(linkages, pathways, - - 1 1 1 3 3 3 increase steppingstone value (connecting other areas of ecological value).
migration)
Combined value N L L M L H M VH

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

Table 13-14 Assessment of ecological value for terrestrial ecology features for NoR S2 (fauna)

Attributes to be S2-Non-TAR
considered Bird

S2-Lizard

Justification

Representativeness 0 2" 0
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Attributes to be
considered

Typical structure and
composition

S2-Non-TAR
Bird

S2-Lizard

Assessment of Ecological Effects

Justification

Indigenous
representation

2*

Rarity/distinctiveness

Species of conservation
significance (fauna
only)

Species of conservation
significance

Long-tailed bat (Threatened — Nationally Critical, value score of 4) present and potentially
using ecological features associated with the Project Area (TL.2, TL.3, WF8).

Not Threatened native birds (value score of 2) likely to utilise ecological features within the
Project Area (EG, ES, PL.1, PL.3, TL.2, TL.3, WF8).

Copper skink (At Risk - Declining, value score 3) likely to utilise ecological features within
the Project Area (EG, ES, PL.1, PL.3, TL.2, TL.3, WF8).

Distinctive ecological
values

Diversity and pattern

Habitat diversity

Species diversity

Patterns in habitat use

Ecological context

2*
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Attributes to be
considered

Size, shape and
buffering

S2-Non-TAR
Bird

2*

S2-Lizard

Justification

Assessment of Ecological Effects

Sensitivity to change

Ecological networks
(linkages, pathways,
migration)

Combined value

VH

L

H

Notes: N = Negligible, L = Low, M = Moderate, H = High, VH = Very High. * = Scores not representative of corresponding row, scores required to produce ‘Moderate’ combined

value.

Table 13-15 Assessment of ecological value for terrestrial ecology features for NoR S2 (TAR birds)

. S2-TAR I'?’nrd S2-TAR Bird S2-TAR I?lrd S2-TAR Bird S2-TAR Bird S2-TAR Bird
Attributes to be (Terrestrial - . (Terrestrial - (Wetland - (Wetland - e
. (Terrestrial - ! (Wetland - . Justification
considered Moderate High Value) Very High Moderate High Value) Very High
Value) 9 Value) Value) 9 Value)
Representativeness 3* 0 3* 1] 0
Typical structure and 3 i 3+ ) ) i
composition
Indigenous ) } _ _ _ -
representation
Rarity/distinctiveness 0 3 0 3 3
Species of 3 5 4 Terrestrial (Moderate): North Island kaka
conservation Terrestrial (High): New Zealand pipit
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Attributes to be
considered

significance (fauna
only)

S2-TAR Bird
(Terrestrial -
Moderate
Value)

S2-TAR Bird
(Terrestrial -

High Value)

S2-TAR Bird | S2-TAR Bird

(Wetland -

Moderate
Value)

(Terrestrial -
Very High

Value)

S2-TAR Bird
(Wetland -
Very High

S2-TAR Bird
(Wetland -
High Value)

Value)

Assessment of Ecological Effects

Justification

Terrestrial (Very High): long-tailed cuckoo

Wetland (Moderate): little black shag, pied shag

Wetland (High): banded rail, North Island fernbird,
spotless crake

Wetland (Very High): brown teal, dabchick

Species of
conservation
significance

Distinctive ecological
values

buffering

Diversity and pattern 3* 0 0 3* 0 0
Habitat diversity 3* - - 3* - - _
Species diversity - - - - - - -
Patterns in habitat use - - - - - - -
Ecological context 3* 0 0 3* 0 0
Size, shape and 3 i i 3 i i

Sensitivity to change

Ecological networks
(linkages, pathways,
migration)
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Assessment of Ecological Effects

S2-TAR Bird S2-TAR Bird | S2-TAR Bird S2-TAR Bird
Attributes to be (Terrestrial -

S2-TAR Bird . S2-TAR Bird
(Terrestrial - (Terrestrial - | (Wetland - (Wetland -

: Very High Moderate :
High Value) Value) Value) High Value)

(Wetland -
Very High
Value)

considered Moderate Justification

Value)

Combined value M H VH M H VH

Notes: N = Negligible, L = Low, M = Moderate, H = High, VH = Very High. * = Scores not representative of corresponding row, scores required to produce ‘Moderate’ combined
value.

Table 13-16 Assessment of ecological value for terrestrial ecology features for NoR S2 (District Plan vegetation)

Attributes to be considered $2-TL.3 (District Plan) S2-WF8 (District Plan) S2-Notable Tree Justification

Representativeness 2 3 1

Typical structure and ) ) 1 -

composition

Indigenous representation 1 3 1 -

Rarity/distinctiveness 1 2 0

Species of conservation Areas of TL.3 are small, isolated

significance and in suburban areas. One patch
of TL.3 is riparian vegetation along
a stream (S2-S6) on Riverhead
Road, located adjacent to a main

1 2 ) road (SH16) and an urban area,
therefore unlikely to be utilised by
bats.
Area of WF8 loss is very small in
extent, however it is associated with
permanent stream S2-S4 (high
ecological value stream). Located
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Assessment of Ecological Effects

Attributes to be considered $2-TL.3 (District Plan) S2-WES8 (District Plan) S2-Notable Tree Justification

adjacent to a main road (SH16) and
an urban area, therefore unlikely to
be utilised by bats. The current
conservation status of kahikatea is

‘Not Threatened’.

Distinctive ecological values 1 1 - -
Diversity and pattern 1 2 0

Habitat diversity 1 1 - -
Species diversity 1 2 - -
Patterns in habitat use 1 2 - -
Ecological context 1 1 0

Size, shape and buffering 1 - -
Sensitivity to change - 1 - -
Ecological networks (linkages, 1 1 -
pathways, migration)

Combined value L L N

Notes: N = Negligible, L = Low, M = Moderate, H = High, VH = Very High
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Assessment of Ecological Effects

6.3 NoR S3: Rapid Transit Corridor and Regional Active Mode Corridor

Table 13-17 Assessment of ecological value for terrestrial ecology features for NoR S3

Attributes to be

Justification

considered

Representativeness 1 3 2 1 2 4 2 3 2 4

Typical structure and BF, EF.2, EG, ES, PL.3: Habitats have been significantly altered by

composition human activities (exotic dominated).
EF.1, TL.3: Habitat has been affected by human activities (exotic-

1 2 1 1 1 2 1 3 2 4 dominated treeland).

PL.1, TL.2: Habitat has been insignificantly affected by human
activities.
WF8: Habitat is unchanged from baseline conditions.

Indigenous BF, EG: <10% of the species are indigenous.

. 0.0 . -

representation 1 3 2 1 2 4 2 3 2 4 EF.2, ES, PL.3, TL.3: 10-50% o_f the sp_eu_es are indigenous.
EF.1, TL.2: 50-90% of the species are indigenous.
PL.1, WF8: >90% of the species are indigenous.

Rarity/distinctiveness 0 4 4 3 3 3 3 4 4 4

Species of conservation Long-tailed bat (Threatened — Nationally Critical, value score of 4)

significance present and potentially using ecological features associated with
the Project Area (EF.1, EF.2, TL.2, TL.3, WF8).
Pied shag (At Risk - Recovering) observed at 14 Brigham Creek

) 4 4 3 3 3 3 4 4 4 Road, adje?cent to Totara Creek (W3-S1), I|ke!y relllant o.n mangrove
system adjacent to Totara Creek (W3-S1) which is outside of
designation boundary, rather than reliant on ES.
Not Threatened native birds (value score of 2) likely to utilise
ecological features within the Project Area (EF.1, EF.2, EG, ES,
PL.1, PL.3, TL.2, TL.3, WF8).
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Assessment of Ecological Effects

Attributes to be
considered

Justification

Copper skink (At Risk - Declining, value score 3) likely to utilise
ecological features within the Project Area (EF1, EF.2, EG, ES,
PL.1, PL.3, TL.2, TL.3, WF8)

Distinctive ecological Scoring reflects value for native animal species (excluding TAR
values species).

Diversity and pattern 1 3 3 1 1 2 1 3 3 4

Habitat diversity Increased habitat diversity in areas with indigenous species
present: EF.1, PL.1, TL.2, WF8.

Increased habitat diversity in areas with late succession: EF.1,
EF.2, TL.2, TL.3, WF8.

Species diversity Increased species diversity in areas with indigenous species
present: EF.1, PL.1, TL.2, WF8.

1 2 1 1 1 2 1 3 1 3 Increased species diversity in areas with late succession: EF .1,
EF.2, TL.2, TL.3, WF8.

WF8 rated higher due to higher % indigenous species.

Patterns in habitat use TL.2, TL.3, WF8: habitat important for lifecycle completion or
periodic habitat utilisation by native animal species on a Local scale
(EF.1 and EF .2 rated high due to potential utilisation by long-tailed
bat and kaka).

All other habitats are not important for lifecycle completion or
periodic habitat utilisation on any scale.

Ecological context 0 3 3 0 1 1 1 4 3 4

Size, shape and buffering TL.2 is represented by an approximately 450m? shelterbelt along
southern side of SH16.

WEF8 is represented by an approximately 700m? area that provides
riparian buffering for stream S2-S4 in a highly urbanised area.
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Assessment of Ecological Effects

Attributes to be S3- Justification
considered EF.1 | EF.2
Sensitivity to change WF8: Very high species diversity and delayed succession.
) ) ) } ) ) ) 4 ) 4 TL.2: Late succession ecosystem.
All other habitats are generally modified with no residual sensitive
receptors.
Ecological networks Woody structure (PL.1 and PL.3) and aged woody structure (EF.1,
(linkages, pathways, EF.2, TL.2, TL.3, WF8) increase stepping stone value (connecting
migration) other areas of ecological value).
- 3 3 - 1 1 1 3 3 3
TL.2 and TL.3 along Kumeu River (S1-S17) and Pakinui Stream
(S1-S18) important ecological network for long-tailed bats (bats
confirmed at ABM2).
Combined value N H M L L M L H M VH

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

Table 13-18 Assessment of ecological value for terrestrial ecology features for NoR S3 (fauna)

Attributes to be S3-Non-TAR

considered Bird S3-Lizard Justification

Representativeness 0 2* 0

Typical structure and i i i -

composition

Indigenous . -
. - 2 -

representation

Rarity/distinctiveness 4 2 3
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Attributes to be
considered

Species of conservation
significance (fauna
only)

S3-Non-TAR
Bird

Assessment of Ecological Effects

S3-Lizard Justification

Species of conservation
significance

Long-tailed bat (Threatened — Nationally Critical, value score of 4) present and potentially
using ecological features associated with the Project Area (EF.1, EF.2, TL.2, TL.3, WF8).

Not Threatened native birds (value score of 2) likely to utilise ecological features within the
Project Area (EF.1, EF.2, EG, ES, PL.1, PL.3, TL.2, TL.3, WF8).

Copper skink (At Risk - Declining, value score 3) likely to utilise ecological features within
the Project Area (EF.1, EF.2, EG, ES, PL.1, PL.3, TL.2, TL.3, WF8)

Distinctive ecological
values

Diversity and pattern

Habitat diversity

Species diversity

Patterns in habitat use

Ecological context

2*

Size, shape and
buffering

2*

Sensitivity to change

Ecological networks
(linkages, pathways,
migration)
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Assessment of Ecological Effects

Attributes to be S3-Non-TAR

considered Bird S3-Lizard Justification

Combined value VH L H

Notes: N = Negligible, L = Low, M = Moderate, H = High, VH = Very High. * = Scores not representative of corresponding row, scores required to produce ‘Moderate’ combined
value.

Table 13-19 Assessment of ecological value for terrestrial ecology features for NoR S3 (TAR birds)

. S3-TAR ?Ird S3-TAR Bird S3-TAR Blrd S3-TAR Bird S3-TAR Bird S3-TAR Bird
Attributes to be (Terrestrial - . (Terrestrial - (Wetland - (Wetland - e
. (Terrestrial - ! (Wetland - . Justification
considered Moderate High Value) Very High Moderate High Value) Very High
Value) 9 Value) Value) 9 Value)

Representativeness 3* 0 0 3* 0 0

Typical structure and 3 i i 3+ ) ) i

composition

Indigenous ) ) ) _ _ - -

representation

Rarity/distinctiveness 0 3 3 0 3 3

Species of Terrestrial (Moderate): North Island kaka

conservation . . -,
T trial (High): New Zealand t

significance (fauna errestrial (High): New Zealand pipi

only) Terrestrial (Very High): long-tailed cuckoo

- 3 4 - 3 4
Wetland (Moderate): little black shag, pied shag
Wetland (High): banded rail, North Island fernbird,
spotless crake
Wetland (Very High): brown teal, dabchick
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Attributes to be
considered

Species of
conservation
significance

S3-TAR Bird
(Terrestrial -
Moderate
Value)

S3-TAR Bird
(Terrestrial -
High Value)

S3-TAR Bird | S3-TAR Bird

(Terrestrial -
Very High
Value)

(Wetland -
Moderate
Value)

S3-TAR Bird
(Wetland -
High Value)

S3-TAR Bird
(Wetland -
Very High

Value)

Justification

Assessment of Ecological Effects

Distinctive ecological
values

Diversity and pattern

3*

3*

Habitat diversity

3*

3*

Species diversity

Patterns in habitat use

Ecological context

3*

3*

Size, shape and
buffering

3*

3*

Sensitivity to change

Ecological networks
(linkages, pathways,
migration)

Combined value

H

VH

H

VH

Notes: N = Negligible, L = Low, M = Moderate, H = High, VH = Very High. * = Scores not representative of corresponding row, scores required to produce ‘Moderate’ combined

value.
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Assessment of Ecological Effects

Table 13-20 Assessment of ecological value for terrestrial ecology features for NoR S3 (District Plan vegetation)

S3-Huapai
. S3-TL.3 S3-WF8 S3-Notable Domain
Attributes to be s S e e
considered (District (District Tree (District Trees Justification
Plan) Plan) Plan) (District
Plan)

Representativeness 2 3 1 1

Typical structure and 2 2 1 1 TL.3: Habitat has been affected by human activities (exotic-dominated treeland).

composition

Indigenous representation 2 3 1 1 TL.3: 10-50% of the species are indigenous.

Rarity/distinctiveness 3 2 0 3

Species of conservation TL.3 (District Plan), area of TL.3 located at the southern end of Meryl Avenue part

significance of larger area of TL.3 surrounding an exotic wetland/stream complex (S2-S1).
Also located approximately 250 metres west of S2-S2 and associated TL.2
habitat. Long-tailed bats were not detected in this area during ABM survey. Non-
TAR birds expected to utilise this area, TAR birds are expected to utilise this area
but not be reliant. Other areas of TL.3 are small, isolated and located near roads
or pasture.
Area of WF8 loss is very small in extent, however it is associated with permanent

3 2 _ 3 stream S2-S4 (high ecological value stream). Located adjacent to a main road

(SH16) and an urban area, therefore unlikely to be utilised by bats. The current
conservation status of kahikatea is ‘Not Threatened’.
Notable tree is one mature exotic tree (eucalyptus) that is isolated and located on
a main road.
Huapai Domain trees are TL.3, isolated and along the northern side of the railway.
Non-TAR birds are expected to utilise this area.

Distinctive ecological values - 1 - - -

Diversity and pattern 2 2 1 1
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Assessment of Ecological Effects

S$3-Huapai
Attributes to be S3-TL.3 S3-WF8 S3-Notable Domain
considered (District (District Tree (District Trees Justification
Plan) Plan) Plan) (District
Plan)
Habitat diversity 5 1 1 ] TL.3: Increased habitat diversity in areas with late succession.
Species diversity 5 5 ] ] TL3: Increased species diversity in areas with late succession.
Patterns in habitat use TL.3: Habitat important for lifecycle completion or periodic habitat utilisation by
2 2 1 1 native animal species on a Local scale.
Ecological context 1 1 0 0
Size, shape and buffering 1 1 - - -
Sensitivity to change Habitats are generally modified with no residual sensitive receptors.
- 1 - -
Ecological networks TL.3 likely utilised by TAR and Non-TAR bird species.
(linkages, pathways, 1 1 - -
migration)
Combined value L L N L

Notes: N = Negligible, L = Low, M = Moderate, H = High, VH = Very High
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Assessment of Ecological Effects

6.4 NoR KS: Kumeu Rapid Transit Station

Table 13-21 Assessment of ecological value for terrestrial ecology features for NoR KS

Attributes to be

Justification

considered

Representativeness 1 1 2 4 3 2

Typical structure and BF, EG, ES: Habitats have been significantly altered by human activities

composition (exotic dominated).

1 1 1 2 2 2 TL.3: Habitat has been affected by human activities (exotic-dominated

treeland).
PL.1, TL.2: Habitat has been insignificantly affected by human activities.

Indigenous BF, EG: <10% of the species are indigenous.

representation 1 1 2 4 3 2 ES, TL.3: 10-50% of the species are indigenous.
TL.2: 50-90% of the species are indigenous.
PL.1: >90% of the species are indigenous.

Rarity/distinctiveness 0 3 3 3 4 2

Species of conservation Long-tailed bat (Threatened — Nationally Critical, value score of 4) present and

significance potentially using ecological features associated with the Project Area (TL.2).
Long-tailed bats unlikely to use TL.3 in the context of NoR KS.

- 3 3 3 4 2 Not Threatened native birds (value score of 2) likely to utilise ecological

features within the Project Area (EG, ES, PL.1, TL.2, TL.3).
Copper skink (At Risk - Declining, value score 3) likely to utilise ecological
features within the Project Area (EG, ES, PL.1, TL.2, TL.3).

Distinctive ecological 1 1 5 3 1 Scoring reflects value for native species (excluding TAR species).

values

Diversity and pattern 1 1 1 2 3 2
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Attributes to be

Assessment of Ecological Effects

. KS-PL.1 | KS-TL.2 | KS-TL.3 | Justification

considered

Habitat diversity ) 1 1 1 2 2 Increased habitat diversity in areas with indigenous species present: PL.1
Increased habitat diversity in areas with late succession: TL.2, TL.3

Species diversity Increased species diversity in areas with indigenous species present: PL.1,

1 1 1 2 2 1 TL.2

Increased species diversity in areas with late succession: TL.3

Patterns in habitat use TL.2, TL.3: habitat important for lifecycle completion or periodic habitat
utilisation by native animal species on a Local scale. TL.3 in the context of

1 1 1 1 3 2 NoR KS is small and isolated.

All other habitats are not important for lifecycle completion or periodic habitat
utilisation on any scale.

Ecological context 0 0 0 1 4 0

Size, shape and buffering - - - - - - Habitat areas small in size within NoR boundary.

Sensitivity to change ) ) _ ) 4 ) TL.2: Late succession ecosystem.
All other habitats are generally modified with no residual sensitive receptors.

Ecological networks Woody structure (PL.1) and aged woody structure (TL.2, TL.3) increase

(linkages, pathways, 1 2 steppingstone value (connecting other areas of ecological value). TL.3 in the

migration) context of NoR KS is small and isolated from ecological networks. TL.2 serves
as riparian vegetation around S2-S4.

Combined value N L L M H L

Notes: N = Negligible, L = Low, M = Moderate, H = High, VH = Very High
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Table 13-22 Assessment of ecological value for terrestrial ecology features for NoR KS (fauna)

Attributes to be
considered

Representativene
ss

KS-TAR
Bird
(Terrestrial

KS-TAR KS-TAR
Bird Bird
(Terrestrial | (Terrestrial
- High - Moderate

Value) Value)

KS-Non-

TAR Bird | KS-Lizard —Very

High
Value)

2* 0 0 0 3*

Assessment of Ecological Effects

KS-TAR KS-TAR KS-TAR
Bird Bird Bird
(Wetland — | (Wetland - | (Wetland -
Very High High Moderate
Value) Value) Value)

Justification

Typical structure
and composition

Indigenous
representation

2 - - - -

Rarity/

distinctiveness

Species of
conservation
significance (fauna
only)

Species of
conservation
significance

Distinctive
ecological values

Diversity and
pattern

2 0 0 0 3*

Habitat diversity

2 - - - 3

Species diversity
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KS-TAR

Assessment of Ecological Effects

Bird KS-TAR KS-TAR KS-TAR KS-TAR KS-TAR
. . Bird Bird Bird Bird Bird

Attrll?utes tobe KS-No'n- KS-Lizard (Terrestrial (Terrestrial | (Terrestrial | (Wetland — | (Wetland - | (Wetland - | Justification
considered TAR Bird — Very . : .

High - High - Moderate | Very High High Moderate

Value) Value) Value) Value) Value) Value)

Patterns in habitat ) ) ) ) ) ) ) ) i -
use
Ecological 0 0 0 0 0 3* 0 0 3
context
Size, shape and ) ) ) ) ) 3 ) ) 3+ -
buffering
Sensitivity to ) ) ) ) ) ) ) ) i -
change
Ecological -
networks (linkages, ) ) ) ) ) ) ) ) i
pathways,
migration)
Combined value VH L H VH H M VH H M

Notes: N = Negligible, L = Low, M = Moderate, H = High, VH = Very High. * = Scores not representative of corresponding row, scores required to produce ‘Low’ or ‘Moderate’

combined value.

Te Tupu Ngatahi Supporting Growth

16/December/2022 | 296

108



Assessment of Ecological Effects

6.5 NoR HS: Huapai Rapid Transit Station

Table 13-23 Assessment of ecological value for terrestrial ecology features for NoR HS

Attributes to be

considered

Representativeness

Justification

Typical structure and

BF, EG, ES, PL.3: Habitats have been significantly altered by human activities

composition (exotic dominated).
TL.3: Habitat has been affected by human activities (exotic-dominated
treeland).
PL.1, TL.2: Habitat has been insignificantly affected by human activities.
Indigenous BF, EG: <10% of the species are indigenous.
representation ES, PL.3, TL.3: 10-50% of the species are indigenous.

TL.2: 50-90% of the species are indigenous.
PL.1: >90% of the species are indigenous.

Rarity/distinctiveness

Species of conservation
significance

Long-tailed bat (Threatened — Nationally Critical, value score of 4) present and
potentially using ecological features associated with the Project Area (TL.2,
TL.3).

Not Threatened native birds (value score of 2) likely to utilise ecological
features within the Project Area (EG, ES, PL.1, PL.3, TL.2, TL.3).

Copper skink (At Risk - Declining, value score 3) likely to utilise ecological
features within the Project Area (EG, ES, PL.1, PL.3, TL.2, TL.3).

Distinctive ecological
values

Scoring reflects value for native species (excluding TAR species).

Diversity and pattern
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Attributes to be

Assessment of Ecological Effects

Justification

considered
Habitat diversity ) 1 1 5 Increased habitat diversity in areas with indigenous species present: PL.1
Increased habitat diversity in areas with late succession: TL.2, TL.3
Species diversity Increased species diversity in areas with indigenous species present: PL.1,
1 1 1 2 1 1 TL.2
Increased species diversity in areas with late succession: TL.3
Patterns in habitat use TL.2, TL.3: habitat important for lifecycle completion or periodic habitat
1 1 1 1 1 3 utilisation by native animal species on a Local scale.
All other habitats are not important for lifecycle completion or periodic habitat
utilisation on any scale.
Ecological context 0 0 0 1 1 2
Size, shape and i ) ) i ) i Habitat areas small in size within NoR boundary.
buffering
Sensitivity to change ) _ ) ) ) i TL.2: Late succession ecosystem.
All other habitats are generally modified with no residual sensitive receptors.
Ecological networks Woody structure (PL.1 and PL.3) and aged woody structure (TL.2, TL.3)
(linkages, pathways, - - - 1 1 2 increase steppingstone value (connecting other areas of ecological value).
migration)
Combined value N L L M L M

Notes: N = Negligible, L = Low, M = Moderate, H = High, VH = Very High
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Assessment of Ecological Effects

Table 13-24 Assessment of ecological value for terrestrial ecology features for NoR HS (fauna)

HS-TAR

Bird HS-TAR HS-TAR HS-TAR HS-TAR HS-TAR

: . Bird Bird Bird Bird Bird
Attributes tobe HS-Non- | o izara | (TEMeStal | r o estrial | (Terrestrial | (Wetland — | (Wetland - | (Wetland - | Justification
considered TAR Bird — Very . : .
Hiah - High - Moderate | Very High High Moderate
9 Value) Value) Value)
Representativeness 2* 0 3* 3*
Typical structure and ) 3+ 3+ -
composition
Indigenous * i
. 2 - -

representation
Rarity/distinctiveness 2 3 0 0
Species of -
conservation

N 2 3 - -
significance (fauna
only)
Species of -
conservation - - -
significance
Distinctive ecological ) ) i -
values
Diversity and pattern 2 0 3* 3*
Habitat diversity 2* 3* 3* -
Species diversity - - - -
Patterns in habitat use - - - -
Ecological context 0 0 3* 3*
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HS-TAR

Assessment of Ecological Effects

Bird HS-TAR HS-TAR HS-TAR HS-TAR HS-TAR
. : Bird Bird Bird Bird Bird

Attrll?utes tobe HS-No.n- HS-Lizard (Terrestrial (Terrestrial | (Terrestrial | (Wetland — | (Wetland - | (Wetland - | Justification
considered TAR Bird — Very . . o

High - High - Moderate | Very High High Moderate

Value) Value) Value) Value) Value) Value)

Size, shape and ) ) ) ) i 3+ ) ) 3 -
buffering
Sensitivity to change - - - - - - - - - -
Ecological networks -
(linkages, pathways, - - - - - - - - -
migration)
Combined value VH L H VH H M VH H M

Notes: N = Negligible, L = Low, M = Moderate, H = High, VH = Very High. * = Scores not representative of corresponding row, scores required to produce ‘Low’ or ‘Moderate’

combined value.

Table 13-25 Assessment of ecological value for terrestrial ecology features for NoR HS (District Plan vegetation)

Attributes to be
considered

Representativeness

HS-TL.3 (District Plan)

Justification

Typical structure and
composition

TL.3: Habitat has been affected by human activities (exotic-dominated treeland).

Indigenous
representation

TL.3: 10-50% of the species are indigenous.

Rarity/distinctiveness
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Assessment of Ecological Effects

Attributes to be

HS-TL.3 (District Plan) Justification

considered
Species of
conservation
significance
Species of TL.3 (District Plan), area of TL.3 located at the southern end of Meryl Avenue part of larger area of TL.3 surrounding an exotic
conservation 2 wetland/stream complex (S2-S1). Also located approximately 250 metres west of S2-S2 and associated TL.2 habitat. Long-
significance tailed bats were not detected in this area during ABM survey. Non-TAR birds expected to utilise this area. Potential for TAR
birds to visit the area, but not frequently.
Distinctive ecological
values
Diversity and pattern 2
Habitat diversity 2 TL.3: Increased habitat diversity in areas with late succession.
Species diversity 2 TL3: Increased species diversity in areas with late succession.
Patterns in habitat use 2 TL.3: Habitat important for lifecycle completion or periodic habitat utilisation by native animal species on a Local scale.
Ecological context 1
Size, shape and
. 1
buffering
Sensitivity to change 1 Habitats are generally modified with no residual sensitive receptors.
Ecological networks TL.3 likely utilised by TAR and Non-TAR bird species.
(linkages, pathways, 1
migration)
Combined value L

Notes: N = Negligible, L = Low, M = Moderate, H = High, VH = Very High
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6.6 NoOR S4: Access Road Upgrade

Table 13-26 Assessment of ecological value for terrestrial ecology features for NoR S$4

Assessment of Ecological Effects

Attributes to be S4- e
; : Justification

considered Lizard

Representativeness 1 1 2 4 4 2 2 0 2 0

Typical structure and BF, EG, ES, PL.3, TL3: Habitats have been significantly

composition 1 1 1 2 2 1 1 ) 2 ) altered by human activities (exotic dominated).
PL.1, PL.2: Habitat and species have been affected by
human activities

Indigenous BF, EG: <10% of the species are indigenous.

representation 1 1 2 4 4 2 2 - - - ES, PL.3, TL.3: 10-50% of the species are indigenous.
PL.1, PL.2: >90% of the species are indigenous.

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

Species of conservation -

significance (fauna - - - - - - - 4 2 3

only)

Species of conservation Long-tailed bat (Threatened — Nationally Critical, value

significance score of 4) present and potentially using ecological
features associated with the Project Area (TL.3).
TAR bird species expected to be reliant on ecological
features associated with the Project Area, seasonal use

- 3 3 3 3 3 4 - - - by kaka would score 3 (PL.2 and TL.3).
Not Threatened native birds (value score of 2) likely to
utilise ecological features within the Project Area (EG,
ES, PL.1, PL.2, PL.3, TL.3).
Copper skink (At Risk - Declining, value score 3) likely to
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Attributes to be
considered

Assessment of Ecological Effects

Justification

utilise ecological features within the Project Area (EG,
ES, PL.1, PL.2, PL.3, TL.3).

Distinctive ecological
values

BF: Habitat not playing an important role in provisional or
regulatory ecosystem services at any scale

EG, ES PL.3: Habitat playing an important role in
provisional or regulatory ecosystem services typically on
local scale

TL.3, PL.1, PL.2: Habitat playing an important role in
provisional or regulatory ecosystem services typically on
Catchment scale

Diversity and pattern

Habitat diversity

Increased habitat diversity in areas with indigenous
species present: PL.1, PL.2.

Increased habitat diversity in areas with late succession:
PL.2, TL.3.

Species diversity

Increased species diversity in areas with indigenous
species present: PL.1, PL.2.

Increased species diversity in areas with late succession:
PL.2, TL.3.

Patterns in habitat use

PL.2, TL.3: habitat important for lifecycle completion or
periodic habitat utilisation by native animal species on a
Local scale.

All other habitats are not important for lifecycle
completion or periodic habitat utilisation on any scale.

Ecological context

Size, shape and
buffering

0 0
0 2
- 2

PL.2 is represented by a small shelterbelt located at 116
Access Road, approximately 350m?2.
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Assessment of Ecological Effects

Attributes to be S4-

considered Lizard Justification

Large area of TL.3 located at 116 Access Road which
also provides riparian buffering for stream S4-S1.

Sensitivity to change PL.2: High species diversity and late succession.
- - - - 4 - - - - - All other habitats are generally modified with no residual
sensitive receptors.

Ecological networks Habitat is locally an important breeding and feeding link in
(linkages, pathways, terms of connectivity for the survival of species (e.g.
migration) native birds) ES, PL.1, PL.3

Habitat is regionally an important breeding and feeding
link in terms of connectivity for the survival of species

i ) ! ! 8 ! 3 ) ) ) (woody structure (EF, EF.1, EF.2, PL.2) increase
stepping stone value (connecting other areas of
ecological value)

Large area of TL.3 located at 116 Access Road and
provides riparian buffering for stream S4-S1.
Combined value N L L M H L M VH L H

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

Table 13-27 Assessment of ecological value for terrestrial ecology features for NoR S4 (TAR birds)

Attributes to be S4-TAR Bird S4-TAR Bird S4-TAR Bird
. (Terrestrial - Moderate (Terrestrial - High (Terrestrial - Very High | Justification
considered
Value) Value) Value)
Representativeness 3* 0 0
Typical structure and 3¢ ) ) )
composition
Te Tupu Ngatahi Supporting Growth 16/December/2022 | 304

116



Assessment of Ecological Effects

Attributes to be S4-TAR Bird S4-TAR Bird S4-TAR Bird

considered

(Terrestrial - Moderate (Terrestrial - High (Terrestrial - Very High | Justification
Value) Value) Value)

Indigenous
representation

Rarity/distinctiveness 0 3 3

Species of Terrestrial (Moderate): North Island kaka
conservation

significance (fauna
only) Terrestrial (Very High): long-tailed cuckoo

Terrestrial (High): New Zealand pipit

Wetland (Moderate): little black shag, pied shag
Wetland (High): banded rail, North Island fernbird, spotless crake
Wetland (Very High): brown teal, dabchick

Species of
conservation - - - -
significance

Distinctive ecological
values

Diversity and pattern 3* 0 0

Habitat diversity 3* - - -

Species diversity - - - -

Patterns in habitat use - - - -

Ecological context 3* 0 0

Size, shape and

buffering 3 ) )
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Attributes to be

considered

S4-TAR Bird
(Terrestrial - Moderate
Value)

S4-TAR Bird
(Terrestrial - High
Value)

S4-TAR Bird

Assessment of Ecological Effects

(Terrestrial - Very High | Justification

Value)

Sensitivity to change - - - -

Ecological networks
(linkages, pathways, - - - -
migration)

Combined value M H VH

Notes: N = Negligible, L = Low, M = Moderate, H = High, VH = Very High. * = Scores not representative of corresponding row, scores required to produce ‘Moderate’ combined
value.

Table 13-28 Assessment of ecological value for terrestrial ecology features for NoR S4 (District Plan vegetation)

Attributes to be considered

S4-TL.3 (District Plan)

Justification

Representativeness 1
Typical structure and composition 1 -
Indigenous representation 1 -
Rarity/distinctiveness 2

Species of conservation significance TL.3 to be removed from edges of approximately 0.15km2
area of treelands that is known to be utilised by long-tailed

2 bat (calls recorded at this location during the April 2022 ABM
survey) and also provides hopover connection to S4-S1.
However, large amount of trees have recently already been

cleared in this area by private landowners (refer image on
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Assessment of Ecological Effects

Attributes to be considered S4-TL.3 (District Plan) Justification

right), therefore unlikely that bats will be directly killed or
injured by tree removal.

Other areas of TL.3 in NoR S4 are isolated and not
connected to any significant ecological pathways.

Distinctive ecological values 1 -
Diversity and pattern 1
Habitat diversity 1 -
Species diversity 1 -
Patterns in habitat use 1 -
Ecological context 1

Size, shape and buffering - -

Sensitivity to change - -

Ecological networks (linkages, pathways, migration) 1 -

Combined value L

Notes: N = Negligible, L = Low, M = Moderate, H = High, VH = Very High
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Assessment of Ecological Effects

7 Appendix 7 — Aquatic Value Assessment

Table 13-29 Assessment of ecological value for aquatic ecology features (S1-S1 to S1-S8)

Attributes to be e
. Justification
considered
2 2 2 1 1 1 2 1

Representativeness 1 1
Riparian habitat S1-S1 (Ahukuramu Stream) RHA total score is 40-70% relative
modification to reference.

S1-S2 and S1-S3 RHA total scores are <40%.

2 2 2 1 1 1 2 1 1 1 $1-$4, S1-S6, S1-S7 and .S1-88 rlparl..a\n features_h_a.ve been
significantly altered by agricultural/horticultural activities
(desktop assessment).

S1-S5 riparian features have been affected by
agricultural/horticultural activities (desktop assessment).
Rarity/distinctiveness 3 3 3 3 1 1 3 1 1 1
Species of conservation Torrentfish (At Risk - Declining) (via desktop) and Tnanga (At
significance Risk - Declining) and unidentified eels (onsite observations)
identified in S1-S1 (Ahukuramu Stream).

3 3 3 3 1 1 3 1 1 1 Londfin eel (At Risk - Declining) were identified via desktop in
wider catchment and there is a high likelihood that this species
utilises permanent streams (S1-S2 and S1-S5) in the area.
Common native species were identified via desktop in wider
catchment.

Diversity and pattern 2 2 2 1 1 1 2 1 1 2
Level of natural diversity S1-S1a instream RHA score =23

2 2 2 1 1 1 2 1 1 2 S$1-S1b instream RHA score = 22

S1-S1c instream RHA score = 17
Te Tupu Ngatahi Supporting Growth 16/December/2022 | 308

120



Assessment of Ecological Effects

Attributes to be e
. Justification
considered

S1-S5 instream desktop proxy = SS, P, LO1, LG, perm
S1-S8 instream desktop proxy = SS, P, LO1, MG, intermit
Zero Order streams have low natural diversity.
Ecological context 4 4 4 4 3 3 4 3 3 3
Stream order S1-S1 (Ahukuramu Stream) is an Order 3 stream. S1-S5 & S1-
3 3 3 1 1 1 2 1 1 2 S8 are Order 1 streams, all others are Zero Order streams.
Hydroperiod S1-S1 (Ahukuramu Stream), S1-S2 and S1-S5 are permanent
4 4 4 4 3 3 4 3 3 3 streams, all others are intermittent streams.
Combined value M (m) M M L L M L L L

Notes: N = Negligible, L = Low, M = Moderate, H = High, VH = Very High. * = Combined ecological value has been increased irrespective of initial value scores due to the
ecological context in relation to buffer function, connectivity to SEAs, and are considered to be important ecological corridors.

Table 13-30 Assessment of ecological value for aquatic ecology features (S1-S9 to S1-S18)

Attributes to be

Justification

considered
Representativeness 1 1 2 1 1 2 1 2 2
Riparian habitat S$1-S11 and S1-S17 (Kumeu River) RHA total scores are 40-70%
modification 1 1 2 1 1 2 1 2 2 relative to reference.
S1-S9, S1-810, S1-S12 and S1-S14 RHA total scores are <40% relative
to reference.
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Attributes to be
considered

Justification

S1-S13 and S1-S16 riparian features have been significantly altered by
agricultural/horticultural activities (desktop assessment).
S1-S15 and S1-S18 (Pakinui Stream) riparian features have been
affected by agricultural/horticultural activities (including culverting at S1-
S15) (desktop assessment).

Rarity/distinctiveness 1 1 3 1 1 3 1 3 3

Species of conservation Tnanga (At Risk - Declining), Longfin eel (At Risk - Declining) (via

significance desktop), Echyridella menziesii (At Risk - Declining) (onsite observation)
identified at S1-S17 (Kumeu River).

1 1 3 1 1 3 1 3 3 Londfin eel (At Risk - Declining) were identified via desktop in wider
catchment and there is a high likelihood that this species utilises
permanent streams in the area - S1-S11, S1-S15, S1-S17 (Kumeu
River) and S1-S18 (Pakinui Stream).

Common native species were identified via desktop in wider catchment.
Diversity and pattern 1 1 3 1 1 2 1 3 2
Level of natural diversity S$1-811 instream RHA score = 26

S1-S15 instream desktop proxy = SS, P, MO2, LG, permanent

1 1 3 1 1 9 1 3 > S1-17 (Kumeu River) instream RHA score = 33
S1-S18 (Pakinui Stream) instream desktop proxy = SS, P, M02, LG,
permanent
Zero Order streams have low natural diversity.

Ecological context 3 3 4 3 3 4 3 4 4
Stream order S$1-S17 (Kumeu River) is an Order 4 stream.

1 1 2 1 1 3 1 4 3 S1-S18 (Pakinui Stream) is an Order 3 stream.

S1-S15 is an Order 2 stream.
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Attributes to be e
. Justification
considered

S1-S11 is an Order 1 stream.
All others are Zero Order streams.

Hydroperiod S$1-S11, S1-S15, S1-S17 (Kumeu River) and S1-S18 (Pakinui Stream)
3 3 4 3 3 4 3 4 4 are permanent streams, all others are intermittent streams.
Combined value (M)
L L M L L M L . M

Notes: N = Negligible, L = Low, M = Moderate, H = High, VH = Very High. * = Combined ecological value has been increased irrespective of initial value scores due to the
ecological context in relation to buffer function, connectivity to SEAs, and are considered to be important ecological corridors.

Table 13-31 Assessment of ecological value for aquatic ecology features (S1-S19 to $1-S24)

Attributes to be

Justification

considered

Representativeness 1 2 2 2 2 2 1 1

Riparian habitat S$1-S20a, S1-S20d, S1-S20e, S1-S21 and S1-S22 (Karure Stream) RHA scores

modification 1 2 9 2 2 9 1 1 are 40-70% relative to reference.
S$1-819, S1-S23 and S1-S24 (Ngongetepara Stream) RHA total scores are <40%
relative to reference.

Rarity/distinctiveness 1 3 1 1 3 3 1 3
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Attributes to be
considered

Justification

Species of conservation Longfin eel (At Risk - Declining) (via desktop) identified at S1-S24 (Ngongetepara
significance Stream).

Longfin eel (At Risk - Declining) were identified via desktop in wider catchment

1 3 1 1 3 3 1 3 and there is a high likelihood that this species utilises permanent streams in the
area - S1-S20a, S1-S21, S1-S22 (Karure Stream) and S1-S24 (Ngongetepara
Stream).

Common native species were identified via desktop in wider catchment.

Diversity and pattern 1 1 1 1 2 4 1 2
Level of natural diversity S$1-820d instream RHA score = 12
S1-S21 instream RHA score = 15
1 1 1 1 2 4 1 2 S$1-S22 (Karure Stream) instream RHA score = 38
S1-S24 (Ngongetepara Stream) instream RHA score = 16
Zero Order streams have low natural diversity.
Ecological context 3 4 3 3 4 4 3 4

Stream order S1-S24 (Ngongetepara Stream is an Order 3 stream.

1 1 2 1 2 2 1 3 $1-S20d, S1-S21 and $1-S22 (Karure Stream) are Order 1 streams.
All other streams are Zero Order.

Hydroperiod S$1-S20a, S1-S21, S1-S22 (Karure Stream) and S1-S24 (Ngongetepara Stream)
3 4 3 3 4 4 3 4 are permanent streams, all others are intermittent streams.

Combined value (M)
L M L L M H L e

Notes: N = Negligible, L = Low, M = Moderate, H = High, VH = Very High. * = Combined ecological value has been increased irrespective of initial value scores due to the
ecological context in relation to buffer function, connectivity to SEAs, and are considered to be important ecological corridors.
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Table 13-32 Assessment of ecological value for aquatic ecology features (S1-S25 to S2-S6)

Attributes to be

considered

Representativeness

Assessment of Ecological Effects

Justification

Riparian habitat
modification

S2-S2, S2-S5 (Kumeu River) and S2-S6 RHA scores are
40-70% relative to reference.

S1-S26, S1-S28, S2-S1, S2-S3 and S2-S4 RHA total scores
<40% relative to reference.

S$1-S25 and S1-S27 riparian features have been significantly
altered by agricultural/horticultural activities (desktop
assessment).

S1-S29: riparian features have been altered by human
activities (desktop assessment).

Rarity/distinctiveness

Species of conservation
significance

Tnanga (At Risk - Declining) and Longfin eel (At Risk -
Declining) identified at S2-S5 (Kumeu River).

Londfin eel (At Risk - Declining) were identified via desktop
in wider catchment and there is a high likelihood that this
species utilises permanent streams in the area - S2-S2 to
S2-S6.

$1-S29: Inanga (At Risk - Declining) and Longfin eel (At
Risk - Declining) (via desktop) identified upstream (Totara
Creek).

Common native species were identified via desktop in wider
catchment.

Diversity and pattern

2 1 1 2
2 1 1 2
3 3 3 3
3 3 3 3
3 1 2 2
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Attributes to be
considered

Justification

Level of natural diversity S$1-825 instream desktop proxy = SS, P, LO1, LG,
intermittent

S1-S29 instream desktop proxy = SS, P, LO1, LG,
intermittent.

S2-S1 instream RHA score =9

S2-S2 instream RHA score = 28

S2-S4 instream RHA score = 14

S2-S5 (Kumeu River) instream RHA score = 19
S2-S6 instream RHA score = 14

Zero Order streams have low natural diversity.

Ecological context 3 3 3 3 3 3 4 4 4 4 4

Stream order S2-S5 (Kumeu River) is an Order 4 stream.
S2-S4 is an Order 3 stream.

2 1 1 1 2 2 3 1 3 4 3 S$2-S2 and S2-S6 are Order 2 streams.

S1-S25, S1-S29, and S2-S1 are Order 1 streams.
All other streams are Zero Order streams.

Hydroperiod S2-S2 to S2-S6 are permanent streams, all others are
3 3 3 3 3 3 4 4 4 4 4 intermittent streams.

Combined value L L L L M L M M H* H* M

Notes: N = Negligible, L = Low, M = Moderate, H = High, VH = Very High. * = Combined ecological value has been increased irrespective of initial value scores due to the
ecological context in relation to buffer function, connectivity to SEAs, and are considered to be important ecological corridors. Additionally, S2-S4 is considered to be of high
cultural value.
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Table 13-33 Assessment of ecological value for aquatic ecology features for (S4-S1, W3-S1, and W4-S1)

Attributes to be

Justification

considered

Representativeness 2 2 3

Riparian habitat S4-S1 RHA score is 40-70% relative

modification to reference.
W3-S1 RHA score is 40-70% relative

2 2 3 to reference.

Riparian features of streams W4-S1
have been insignificantly affected by
human activities.

Rarity/distinctiveness 3 3 3

Species of conservation Longfin eel (At Risk - Declining) was

significance identified via desktop in wider
catchment and there is a high
likelihood that this species utilises S4-
S1in the area.

3 3 3 Tnanga (At Risk - Declining) and

Longfin eel (At Risk - Declining) (via
desktop) identified at W3-S1 and W4-
S1.
Common native species were
identified via desktop in wider
catchment.

Diversity and pattern 2 2 2

Level of natural diversity 5 ) 5 S4-S1 instream RHA score = 21
W3-S1 instream RHA score = 24
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Attributes to be
considered

Assessment of Ecological Effects

Justification

W4-S1 is an Order 3 stream.
Ecological context 4 4 4
Stream order S4-S1 is an Order 3 stream.
3 3 3 W3-S1 (Totara Creek) is an Order 3
stream.
W4-S1 is an Order 3 stream.
Hydroperiod S4-S1 is a permanent stream.
4 4 4 W3-S1 (Totara Creek) and W4-S1 are
permanent streams.
Combined value M (M) H* (M) H*

Notes: N = Negligible, L = Low, M = Moderate, H = High, VH = Very High. * = Combined ecological value has been increased irrespective of initial value scores due to the

ecological context in relation to buffer function, connectivity to SEAs, and are considered to be important ecological corridors.
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8 Appendix 8 — Wetland Value Assessment

Table 13-34 Assessment of ecological value for wetland ecology features (S1-W1 to S1-W10)

Attributes to be S1-W7 Justification
considered
1 1 1 1 4 4 4 1 1 4

Representativeness
Hydrological -
modification 1 1 1 1 4 4 4 1 1 4
Rarity/distinctiveness 1 1 1 1 2 2 4 1 1 4
Species of S1-W5, S1-W6, S1-W7: potential
conservation 1 1 1 1 2 2 2 1 1 2 spotless crake habitat.
significance
Vegetation type of S1-W5, S1-W6: planted natives.
C_"ns_fe_rvat'on - - - - 1 1 4 - - 4 S1-W7, S1-W10: WL11 (critically
signiticance endangered machaerina sedgeland).
Diversity and pattern 1 2 1 4 4 4 2 1 2 4
Diversity of habitat 1 2 1 4 4 4 9 1 2 4 -
types
Ecological context 2 2 2 3 3 3 2 2 2 4
Flood attenuation 1 2 1 2 2 2 1 1 1 2 -
Streamflow 1 2 1 2 2 2 2 1 1 4 -
augmentation
Sediment trapping 1 2 1 2 2 2 1 1 1 2 -
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Assessment of Ecological Effects

Attributes to be S1-W7 Justification
considered
2 2 2 3 3 3 1 2 2 3

Water purification

Combined value L L L M H H M L L VH

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

Table 13-35 Assessment of ecological value for wetland ecology features (S1-W11 to S1-W20)

Attributes to be

S$1-W11 | S1-W12 | S1-W13 | S1-W14 | S1-W15 | S1-W16 | S1-W17 | S1-W18 | S1-W19 | S1-W20 | Justification

considered
Representativeness 4 1 1 1 4 1 1 1 4 1
Hydrological -
modification 4 1 1 1 4 1 1 1 4 1
Rarity/distinctiveness 4 1 1 1 4 2 1 1 4 1
Species of -
conservation 2 1 1 1 2 2 1 1 2 1
significance
Vegetation type of S1-W11, S1-W15, S1-W19: WL11
conservation 4 - - - 4 - - - 4 - (critically endangered machaerina
significance sedgeland).
Diversity and pattern 4 2 3 3 4 4 2 4 4 4
Diversity of habitat 4 2 3 3 4 4 9 4 4 4 -
types
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Assessment of Ecological Effects

Attributes to be S1-W17 Justification
considered
3 3 3 3 3 4 2

Ecological context 3 3 4
Flood attenuation 2 1 1 1 2 3 1 2 3 3 -
S:r::j'::t‘;‘gon 3 3 2 2 3 4 2 3 3 3 -
Sediment trapping 2 1 3 3 2 2 2 2 3 3 -
Water purification 3 2 2 2 3 2 2 3 3 4 -
Combined value H L L L H M L M H M

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

Table 13-36 Assessment of ecological value for wetland ecology features (S1-W31 to S1-W40)

Attributes to be

Justification

considered

Representativeness 1 1 1 1 1 1 1 1 4

Hydrological -
modification 1 1 1 1 1 1 1 1 4

Rarity/distinctiveness 1 1 1 1 1 1 1 1 4

Species of -
conservation 1 1 1 1 1 1 1 1 2

significance
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Attributes to be

S1- S1- S1- S1- S1- S1- S1- S1- S1-
w31 W32 w33 w34 W36 W37 W38 w39 W40

considered

Assessment of Ecological Effects

Justification

Vegetation type of S1-W40: WL11 (critically endangered
conservation - - - - - - - 4 machaerina sedgeland).
significance

Diversity and pattern 1 4 2 2 1 3 3 3

Diversity of habitat 1 4 2 2 1 3 3 3 -
types

Ecological context 2 3 2 2 2 3 2 2

Flood attenuation 1 3 1 1 1 2 2 2 -
Streamflow 2 3 2 1 2 1 2 2 -
augmentation

Sediment trapping 1 1 2 2 1 3 2 2 -
Water purification 2 3 2 2 2 2 2 2 -
Combined value L M L L L L L H

Notes: N = Negligible, L = Low, M = Moderate, H = High, VH = Very High
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Assessment of Ecological Effects

Table 13-37 Assessment of ecological value for wetland ecology features (S1-W41 to S1-W50)

Attributes to be

Justification

considered
Representativeness 1 1 1 4 1 1 1 1 1 1
Hydrological -
modification 1 1 1 4 1 1 1 1 1 1
Rarity/distinctiveness 1 1 2 4 2 2 1 1 1 1
Species of S1-W43, S1-W45, S1-W46:
conservation 1 1 2 1 2 2 1 1 1 1 Potential for spotless crake and
significance dabchick.
Vegetation type of S1-W44: WL11 (critically
conservation - - - 4 - - - - - - endangered machaerina
significance sedgeland).
Diversity and pattern 4 3 2 2 1 4 3 1 1 3
Diversity of habitat 4 3 2 2 1 4 3 1 1 3 -
types
Ecological context 3 2 2 2 2 4 3 1 1 2
Flood attenuation 2 2 1 1 1 4 2 1 1 2 -
Streamflow 3 1 2 2 2 4 3 1 1 2 y
augmentation
Sediment trapping 3 2 2 2 2 3 3 1 1 2 -
Water purification 3 2 2 2 2 3 2 1 1 2 -
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Attributes to be
considered

S1-
W41
M

S1- S1-
wa3 w44
L M

S1-
W46
M

S1- S1-
w48 w49
N N

Assessment of Ecological Effects

Justification

Combined value L L L L

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

Table 13-38 Assessment of ecological value for wetland ecology features (S1-W51 to S1-W60)

S1- S1- S1- S1- S1- S1- S1- S1-
W53 W54 W55 W56 W57 W58 W59 W60
4 4 4 1 2 2 2 2

Attributes to be
considered

Representativeness

Justification

Hydrological
modification

Rarity/distinctivenes
s

Species of
conservation
significance

S1-W57: likely dabchick and spotless crake.

Vegetation type of
conservation
significance

S1-W51 to S1-W55: planted natives.

Diversity and
pattern

Diversity of habitat
types
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Assessment of Ecological Effects

Attributes to be S1- S1- S1- s1- S1- S1- S1- S1- Justification
considered W53 W54 W55 W56 W57 W58 W59 W60
3 2 2 2 3 2 2 2

Ecological context 3

Flood attenuation 2 3 2 2 1 3 2 2 2 -
:H:;::t‘;‘;’on 3 3 2 2 2 3 2 2 2 -
Sediment trapping 2 2 2 2 1 2 2 2 2 -
Water purification 2 2 2 2 1 2 2 2 2 -
Combined value M H M M L M L L L

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

Table 13-39 Assessment of ecological value for wetland ecology features (S1-W61 to S1-W69)

Attributes to be

Justification

considered
Representativeness 2 2 2 2 2 1 1 1 4
Hydrological -
modification 2 2 2 2 2 1 1 1 4
Rarity/distinctiveness 3 3 3 3 1 3 1 1 1
Species of S1-W67: likely to support dabchick.
conservation 3 3 3 3 1 3 1 1 1
significance
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Assessment of Ecological Effects

Attributes to be

Justification

considered

Vegetation type of -
conservation 1 1 1 1 1 1 - - 1

significance

Diversity and pattern 1 1 1 1 1 1 1 1 2

Diversity of habitat 1 1 1 1 1 1 1 1 2 -
types

Ecological context 2 2 2 2 2 2 2 2 2

Flood attenuation 2 2 2 2 2 2 1 1 2 -
Streamflow 2 2 2 2 2 2 2 2 2 -
augmentation

Sediment trapping 2 2 2 2 2 2 2 2 2 -
Water purification 2 2 2 2 2 2 2 2 2 -
Combined value L L L L L L L L M

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

Table 13-40 Assessment of ecological value for wetland ecology features (S1-W70 to S1-W72)

Attributes to be Justification

considered

Representativeness 1 1 1
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Assessment of Ecological Effects

Attributes to be

. S1-W70 Justification

considered
Hydrological -
modification 1 1 1
Rarity/distinctiveness 1 1 0
Species of S1-W70 may support TAR birds.
conservation 2 1 -
significance
Vegetation type of -
conservation - - -
significance
Diversity and pattern 2 1 1
Diversity of habitat 2 1 1 -
types
Ecological context 1 1 1
Flood attenuation 1 1 1 -
Streamflow -

. 1 1 1
augmentation
Sediment trapping 1 1 1 -
Water purification 1 1 1 -
Combined value N N N

Notes: N = Negligible, L = Low, M = Moderate, H = High, VH = Very High
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Assessment of Ecological Effects

Table 13-41 Assessment of ecological value for wetland ecology features (S2-W1 to S2-W10)

Attributes to be

S2-W10 | Justification

considered
Representativeness 1 4 3 1 1 1 2 2 4 2
Hydrological -
modification 1 4 3 1 1 1 2 2 4 2
Rarity/distinctiveness 1 2 1 1 2 1 1 2 4 1
Species of S2-W2, S2-W5, S2-W8, S2-W9:
conservation 1 2 1 1 2 1 1 2 2 1 potential for TAR birds.
significance
Vegetation type of S2-W2, S2-W3, S2-W10: planted
conservation ] 1 4 natives.
significance ) ’ ) ) ) ) ) S2-W9: WL19 - Raups reedland
(endangered).
Diversity and pattern 2 4 3 1 3 1 2 3 3 1
Diversity of habitat 2 4 3 1 3 1 2 3 3 1 -
types
Ecological context 2 3 3 2 2 2 3 3 2 2
Flood attenuation 1 3 3 1 2 1 2 3 2 2 -
Streamflow 2 2 2 1 2 1 3 2 2 1 )
augmentation
Sediment trapping 1 2 2 1 2 1 2 2 2 2 -
Water purification 2 3 2 2 2 2 2 2 2 2 -
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Assessment of Ecological Effects

Attributes to be S2-W7 Justification
considered
L H M L L L L M H L

Combined value

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

Table 13-42 Assessment of ecological value for wetland ecology features (S2-W11 to S2-W16)

Attributes to be

$2-W13 | S2-W14 | S2-W15 | S2-W16 | S2-W16a | Justification

considered
Representativeness 1 2 2 2 1 2 2 1 =
Hydrological -
modification 1 2 2 2 1 2 2 1
Rarity/distinctiveness 1 2 2 4 1 2 2 0 S
Species of S2-W12, S2-W12a, S2-W13, S2-W16: potential
conservation 1 5 ) 5 1 1 5 for TAR wetland birds.
significance i S2-16a: artificial pond surrounded by urban
area.
Vegetation type of S2-W15: planted natives.
conservation - - - 4 - 2 - - $2-W13: WL19 - Raupd reedland
significance (endangered).
Diversity and pattern 2 3 1 2 1 2 1 1 =
Diversity of habitat 2 3 1 2 1 2 1 1 -
types
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Assessment of Ecological Effects

Attributes to be S2- o
considered S2-W11 M S2-W13 | S2-W14 Justification
2 3 4 2 1

Ecological context 2 2 1 =
Flood attenuation 2 3 4 2 1 2 2 1 -
augmentaton ’ ! : ! ! 2 ! ! '
Sediment trapping 2 2 2 2 1 2 2 1 -
Water purification 2 2 2 2 1 2 2 1 -
Combined value L M M M N L L N o

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

Table 13-43 Assessment of ecological value for wetland ecology features (S4-W1)

Attributes to be considered Justification

Representativeness 1
Hydrological modification 1 -
Rarity/distinctiveness 1
Species of conservation significance 1 -

Vegetation type of conservation significance - -

Diversity and pattern 1
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Assessment of Ecological Effects

Attributes to be considered Justification

Diversity of habitat types 1 -
Ecological context 2

Flood attenuation 1 -
Streamflow augmentation 1 -
Sediment trapping 1 -
Water purification 2 -
Combined value L

Notes: N = Negligible, L = Low, M = Moderate, H = High, VH = Very High
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Assessment of Ecological Effects

9 Appendix 9 — Impact Assessment
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Magnitude Level of
Project Activity Resource Main Effect Description Detailed Effect Description Extent (ZOl) Duration Frequency Likelihood (pre- Effect (pre-
mitigation) mitigation)
Construction Lighting and noise S1-Bat Very High Construction- Bats Disturbance and displacement of (new and existing) roosts and individuals due to lighting and noise/vibration Indirect Local Short-term (<5 years) Frequently Highly Likely | Totally Low Moderate
Operation Presence of the road |S1-Bat 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 Regional Permanent (>25 years) |Continuously |Highly Likely |lrreversible High Very High
Operation Lighting and noise S1-Bat Very High Operation- Bats Disturbance and displacement of (new and existing) roosts and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) |Continuously |Highly Likely |Irreversible Moderate High
Construction Lighting and noise S1-Non-TAR Bird Low Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Frequently Definite Totally Moderate Low
Operation Presence of the road | S1-Non-TAR Bird Low Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) |Continuously | Definite Irreversible High Low
Operation Lighting and noise S1-Non-TAR Bird Low Operation- Birds 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 |Definite Irreversible High Low
Construction Lighting and noise S1-Lizard High Construction- Herpetofauna Disturbance and displacement of individuals (existing) due to construction activities (noise, dust etc.) Indirect Local Short-term (<5 years) Frequently Highly Likely | Totally Low Low
Operation Presence of the road  |S1-Lizard High Operation- Herpetofauna 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) |Continuously |Likely Irreversible Low Low
Operation Lighting and noise S1-Lizard High Operation- Herpetofauna Disturbance of nocturnal lizard behaviour due to lighting associated with the infrastructure use Indirect Local Permanent (>25 years) |Continuously |Likely Irreversible Low Low
Construction Lighting and noise S1-TAR Bird (Terrestrial - Moderate Value) |Moderate Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Frequently Unlikely Negligible Very Low
Construction Lighting and noise S$1-TAR Bird (Terrestrial - High Value) High Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Frequently Unlikely Negligible Very Low
Construction Lighting and noise S1-TAR Bird (Terrestrial - Very High Value) |Very High Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Frequently Unlikely Negligible Low
Construction Lighting and noise S1-TAR Bird (Wetland - Moderate Value) |Moderate Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Unlikely Negligible Very Low
Construction Lighting and noise S1-TAR Bird (Wetland - High Value) High Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Likely Low Low
Construction Lighting and noise S1-TAR Bird (Wetland - Very High Value) |Very High Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Frequently Likely Low Moderate
Operation Presence of the road  |S1-TAR Bird (Terrestrial - Moderate Value) |Moderate Operation- Birds 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 Regional Permanent (>25 years) Unlikely Low Low
Operation Presence of the road |S1-TAR Bird (Terrestrial - High Value) High Operation- Birds 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 Regional Permanent (>25 years) Unlikely Low Low
Operation Presence of the road  |S1-TAR Bird (Terrestrial - Very High Value) |Very High Operation- Birds 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 Regional Permanent (>25 years) Unlikely Low Moderate
Operation Presence of the road |S1-TAR Bird (Wetland - Moderate Value) |Moderate Operation- Birds 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) Likely Low Low
Operation Presence of the road  |S1-TAR Bird (Wetland - High Value) High Operation- Birds 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) Likely Low Low
Operation Presence of the road |S1-TAR Bird (Wetland - Very High Value) |Very High Operation- Birds 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) Likely Low Moderate
Operation Presence of the road  |S1-TAR Bird (Terrestrial - Moderate Value) |Moderate Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) Unlikely Negligible Very Low
Operation Presence of the road  |S1-TAR Bird (Terrestrial - High Value) High Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) Unlikely Negligible Very Low
Operation Presence of the road  |S1-TAR Bird (Terrestrial - Very High Value) |Very High Operation- Birds 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 Presence of the road |S1-TAR Bird (Wetland - Moderate Value) |Moderate Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) Unlikely Negligible Very Low
Operation Presence of the road  |S1-TAR Bird (Wetland - High Value) High Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) Likely Low Low
Operation Presence of the road  |S1-TAR Bird (Wetland - Very High Value) |Very High Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) Likely Low Moderate
Construction Vegetation removal S1-EF (District Plan) Moderate Construction- Terrestrial habitat Permanent loss of habitat/ecosystem, fragmentation and edge effects due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S$1-TL.2 (District Plan) Moderate Construction- Terrestrial habitat Permanent loss of habitat/ecosystem, fragmentation and edge effects due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Likely Low Low
Construction Vegetation removal S1-TL.3 (District Plan) Moderate Construction- Terrestrial habitat Permanent loss of habitat/ecosystem, fragmentation and edge effects due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Likely Low Low
Construction Vegetation removal S1-Bat Very High Construction- Bats Kill or injure individual bats due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Likely Low Moderate
Construction Vegetation removal S1-TAR Bird (Terrestrial - High Value) High Construction- Birds Kill or injure individual due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S1-TAR Bird (Terrestrial - Moderate Value) |Moderate Construction- Birds Kill or injure individual due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S1-Non-TAR Bird Low Construction- Birds Kill or injure individual due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Highly Likely Moderate Low
Construction Vegetation removal S1-Bat Very High Construction- Bats Roost loss through vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Low
Construction Vegetation removal S1-TAR Bird (Terrestrial - High Value) High Construction- Birds Nest loss due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S1-TAR Bird (Terrestrial - Moderate Value) |Moderate Construction- Birds Nest loss due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S1-Non-TAR Bird Low Construction- Birds Nest loss due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Highly Likely Moderate Low
Construction Vegetation removal S1-Bat Very High Construction- Bats Roost loss through vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Low
Construction Vegetation removal S1-TAR Bird (Terrestrial - High Value) High Construction- Birds Nest loss due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S1-TAR Bird (Terrestrial - Moderate Value) |Moderate Construction- Birds Nest loss due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S1-Non-TAR Bird Low Construction- Birds Nest loss due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Highly Likely Moderate Low
Construction Vegetation removal S1-Bat Very High Construction- Bats Loss of foraging habitat due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Low
Construction Vegetation removal S1-TAR Bird (Terrestrial - High Value) High Construction- Birds Loss of foraging habitat due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S1-TAR Bird (Terrestrial - Moderate Value) |Moderate Construction- Birds Loss of foraging habitat due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S1-Non-TAR Bird Low Construction- Birds Loss of foraging habitat due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Highly Likely Moderate Low
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Magnitude Level of
Project Activity Resource Main Effect Description Detailed Effect Description Extent (ZOl) Duration Frequency Likelihood (pre- Effect (pre-
mitigation) mitigation)
Construction Lighting and noise S2-Bat Very High Construction- Bats Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Unlikely Totally Negligible Low
Operation Presence of the road  |S2-Bat 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 Regional Permanent (>25 years) |Continuously |Unlikely Irreversible Low Moderate
Operation Lighting and noise S2-Bat Very High Operation- Bats Disturbance and displacement of (new and existing) roosts and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) |Infrequently Unlikely Totally Negligible Low
Construction Lighting and noise S2-Non-TAR Bird Low Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously |Highly Likely | Totally Moderate Low
Operation Presence of the road | S2-Non-TAR Bird Low Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) |Continuously | Likely Totally Low Very Low
Operation Lighting and noise S2-Non-TAR Bird Low Operation- Birds 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 Irreversible Low Very Low
Construction Lighting and noise S2-Lizard High Construction- Herpetofauna Disturbance and displacement of individuals (existing) due to construction activities (noise, dust etc.) Indirect Local Short-term (<5 years) Continuously | Unlikely Totally Negligible Very Low
Operation Presence of the road  |S2-Lizard High Operation- Herpetofauna 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) |Continuously |Unlikely Irreversible Low Low
Operation Lighting and noise S2-Lizard High Operation- Herpetofauna Disturbance of nocturnal lizard behaviour due to lighting associated with the infrastructure use Indirect Local Permanent (>25 years) |Continuously |Likely Totally Low Low
Construction Lighting and noise S2-TAR Bird (Terrestrial - Moderate Value) |Moderate Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Unlikely Negligible Very Low
Construction Lighting and noise S2-TAR Bird (Terrestrial - High Value) High Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Unlikely Negligible Very Low
Construction Lighting and noise S2-TAR Bird (Terrestrial - Very High Value) |Very High Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Unlikely Negligible Low
Construction Lighting and noise S2-TAR Bird (Wetland - Moderate Value) |Moderate Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Unlikely Negligible Very Low
Construction Lighting and noise S2-TAR Bird (Wetland - High Value) High Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Likely Low Low
Construction Lighting and noise S$2-TAR Bird (Wetland - Very High Value) |Very High Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Likely Low Moderate
Operation Presence of the road  |S2-TAR Bird (Terrestrial - Moderate Value) |Moderate Operation- Birds 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 Presence of the road | S2-TAR Bird (Terrestrial - High Value) High Operation- Birds 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 Presence of the road  |S2-TAR Bird (Terrestrial - Very High Value) |Very High Operation- Birds 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
Operation Presence of the road |S2-TAR Bird (Wetland - Moderate Value) |Moderate Operation- Birds 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 Presence of the road  |S2-TAR Bird (Wetland - High Value) High Operation- Birds 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 Presence of the road  |S2-TAR Bird (Wetland - Very High Value) |Very High Operation- Birds 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
Operation Presence of the road  |S2-TAR Bird (Terrestrial - Moderate Value) |Moderate Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) Unlikely Negligible Very Low
Operation Presence of the road  |S2-TAR Bird (Terrestrial - High Value) High Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) Unlikely Negligible Very Low
Operation Presence of the road  |S2-TAR Bird (Terrestrial - Very High Value) |Very High Operation- Birds 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 Presence of the road | S2-TAR Bird (Wetland - Moderate Value) |Moderate Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) Unlikely Negligible Very Low
Operation Presence of the road  |S2-TAR Bird (Wetland - High Value) High Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) Unlikely Negligible Very Low
Operation Presence of the road  |S2-TAR Bird (Wetland - Very High Value) |Very High Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) Unlikely Negligible Low
Construction Vegetation removal S2-TL.3 (District Plan) Low Construction- Terrestrial habitat Permanent loss of habitat/ecosystem, fragmentation and edge effects due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S2-WF8 (District Plan) Low Construction- Terrestrial habitat Permanent loss of habitat/ecosystem, fragmentation and edge effects due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S2-Bat Very High Construction- Bats Loss of foraging habitat due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Low
Construction Vegetation removal S2-Bat Very High Construction- Bats Kill or injure individual bats due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Low
Construction Vegetation removal S2-Non-TAR Bird Low Construction- Birds Loss of foraging habitat due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Likely Low Very Low
Construction Vegetation removal S2-Non-TAR Bird Low Construction- Birds Nest loss due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Highly Likely Moderate Low
Construction Vegetation removal S2-Non-TAR Bird Low Construction- Birds Kill or injure individual due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Highly Likely Moderate Low
Construction Vegetation removal S2-TAR Bird (Terrestrial - Moderate Value) |Moderate Construction- Birds Loss of foraging habitat due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S2-TAR Bird (Terrestrial - Moderate Value) |Moderate Construction- Birds Nest loss due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S2-TAR Bird (Terrestrial - Moderate Value) |Moderate Construction- Birds Kill or injure individual due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S2-TAR Bird (Terrestrial - High Value) High Construction- Birds Loss of foraging habitat due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S2-TAR Bird (Terrestrial - High Value) High Construction- Birds Nest loss due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S2-TAR Bird (Terrestrial - High Value) High Construction- Birds Kill or injure individual due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S2-Notable Tree Negligible Construction- Terrestrial habitat Permanent loss of habitat/ecosystem, fragmentation and edge effects due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S2-TAR Bird (Terrestrial - Very High Value) |Very High Construction- Birds Loss of foraging habitat due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Low
Construction Vegetation removal S2-TAR Bird (Terrestrial - Very High Value) |Very High Construction- Birds Nest loss due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Low
Construction Vegetation removal S2-TAR Bird (Terrestrial - Very High Value) |Very High Construction- Birds Kill or injure individual due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Low
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Construction Lighting and noise S3-Bat Very High Construction- Bats Disturbance and displacement of (new and existing) roosts and individuals due to lighting and noise/vibration Indirect Local Short-term (<5 years) Frequently Highly Likely | Totally Low Moderate
Operation Presence of the road |S3-Bat 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 |Highly Likely |lrreversible Moderate High
Operation Lighting and noise S3-Bat Very High Operation- Bats Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Permanent (>25 years) |Continuously |Highly Likely |Irreversible Moderate High
Construction Lighting and noise S$3-Non-TAR Bird Low Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously |Highly Likely | Totally Moderate Low
Operation Presence of the road | S3-Non-TAR Bird Low Operation- Birds 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 Irreversible Low Very Low
Operation Lighting and noise S3-Non-TAR Bird Low Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) |Continuously |Likely Irreversible Low Very Low
Construction Lighting and noise S3-Lizard High Construction- Herpetofauna Disturbance and displacement of (new and existing) roosts and individuals due to lighting and noise/vibration Indirect Local Short-term (<5 years) Continuously | Unlikely Totally Negligible Very Low
Operation Presence of the road  |S3-Lizard High Operation- Herpetofauna 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) |Continuously |Unlikely Irreversible Low Low
Operation Lighting and noise S3-Lizard High Operation- Herpetofauna Disturbance of nocturnal lizard behaviour due to lighting associated with the infrastructure use Indirect Local Permanent (>25 years) |Continuously |Unlikely Irreversible Low Low
Construction Lighting and noise S3-TAR Bird (Terrestrial - Moderate Value) |Moderate Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Unlikely Negligible Very Low
Construction Lighting and noise S3-TAR Bird (Terrestrial - High Value) High Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Unlikely Negligible Very Low
Construction Lighting and noise S3-TAR Bird (Terrestrial - Very High Value) |Very High Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Unlikely Negligible Low
Construction Lighting and noise S3-TAR Bird (Wetland - Moderate Value) |Moderate Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Unlikely Negligible Very Low
Construction Lighting and noise S3-TAR Bird (Wetland - High Value) High Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Likely Low Low
Construction Lighting and noise S3-TAR Bird (Wetland - Very High Value) |Very High Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Likely Low Moderate
Operation Presence of the road  |S3-TAR Bird (Terrestrial - Moderate Value) |Moderate Operation- Birds 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 Regional Permanent (>25 years) Unlikely Low Low
Operation Presence of the road | S3-TAR Bird (Terrestrial - High Value) High Operation- Birds 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 Regional Permanent (>25 years) Unlikely Low Low
Operation Presence of the road  |S3-TAR Bird (Terrestrial - Very High Value) |Very High Operation- Birds 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 Regional Permanent (>25 years) Unlikely Low Moderate
Operation Presence of the road |S3-TAR Bird (Wetland - Moderate Value) |Moderate Operation- Birds 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) Likely Low Low
Operation Presence of the road  |S3-TAR Bird (Wetland - High Value) High Operation- Birds 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) Likely Low Low
Operation Presence of the road |S3-TAR Bird (Wetland - Very High Value) |Very High Operation- Birds 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) Likely Low Moderate
Operation Presence of the road  |S3-TAR Bird (Terrestrial - Moderate Value) |Moderate Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) Unlikely Negligible Very Low
Operation Presence of the road  |S3-TAR Bird (Terrestrial - High Value) High Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) Unlikely Negligible Very Low
Operation Presence of the road  |S3-TAR Bird (Terrestrial - Very High Value) |Very High Operation- Birds 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 Presence of the road | S3-TAR Bird (Wetland - Moderate Value) ~|Moderate Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) Unlikely Negligible Very Low
Operation Presence of the road  |S3-TAR Bird (Wetland - High Value) High Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) Likely Low Low
Operation Presence of the road |S3-TAR Bird (Wetland - Very High Value) |Very High Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) Likely Low Moderate
Construction Vegetation removal S3-TL.3 (District Plan) Low Construction- Terrestrial habitat Permanent loss of habitat/ecosystem, fragmentation and edge effects due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S3-WF8 (District Plan) Low Construction- Terrestrial habitat Permanent loss of habitat/ecosystem, fragmentation and edge effects due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S3-Notable Tree (District Plan) Negligible Construction- Terrestrial habitat Permanent loss of habitat/ecosystem, fragmentation and edge effects due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal $3-Huapai Domain Trees (District Plan) Low Construction- Terrestrial habitat Permanent loss of habitat/ecosystem, fragmentation and edge effects due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S3-Bat Very High Construction- Bats Loss of foraging habitat due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Low
Construction Vegetation removal S3-Bat Very High Construction- Bats Kill or injure individual bats due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Low
Construction Vegetation removal S3-Non-TAR Bird Low Construction- Birds Loss of foraging habitat due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Likely Low Very Low
Construction Vegetation removal S3-Non-TAR Bird Low Construction- Birds Nest loss due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Highly Likely Moderate Low
Construction Vegetation removal S3-Non-TAR Bird Low Construction- Birds Kill or injure individual due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Highly Likely Moderate Low
Construction Vegetation removal S3-TAR Bird (Terrestrial - Moderate Value) |Moderate Construction- Birds Loss of foraging habitat due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S3-TAR Bird (Terrestrial - Moderate Value) |Moderate Construction- Birds Nest loss due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S3-TAR Bird (Terrestrial - Moderate Value) |Moderate Construction- Birds Kill or injure individual due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S3-TAR Bird (Terrestrial - High Value) High Construction- Birds Loss of foraging habitat due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S3-TAR Bird (Terrestrial - High Value) High Construction- Birds Nest loss due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S3-TAR Bird (Terrestrial - High Value) High Construction- Birds Kill or injure individual due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S3-TAR Bird (Terrestrial - Very High Value) |Very High Construction- Birds Loss of foraging habitat due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Low
Construction Vegetation removal S3-TAR Bird (Terrestrial - Very High Value) |Very High Construction- Birds Nest loss due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Low
Construction Vegetation removal S3-TAR Bird (Terrestrial - Very High Value) |Very High Construction- Birds Kill or injure individual due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Low
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Construction Lighting and noise HS-Bat Very High Construction- Bats Disturbance and displacement of (new and existing) roosts and individuals due to lighting and noise/vibration Indirect Local Short-term (<5 years) Continuously | Likely Totally Low Moderate
Operation Presence of the road |HS-Bat 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 Regional Permanent (>25 years) Unlikely Irreversible Low Moderate
Operation Lighting and noise HS-Bat Very High Operation- Bats Disturbance and displacement of (new and existing) roosts and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) |Continuously | Unlikely Irreversible Low Moderate
Construction Lighting and noise HS-Non-TAR Bird Low Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Definite Totally Moderate Low
Operation Presence of the road |HS-Non-TAR Bird Low Operation- Birds 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 |Highly Likely |Irreversible Moderate Low
Operation Lighting and noise HS-Non-TAR Bird Low Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) |Continuously |Highly Likely |lrreversible Moderate Low
Construction Lighting and noise HS-Lizard High Construction- Herpetofauna Disturbance and displacement of (new and existing) roosts and individuals due to lighting and noise/vibration Indirect Local Short-term (<5 years) Frequently Unlikely Totally Negligible Very Low
Operation Presence of the road  |HS-Lizard High Operation- Herpetofauna 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) |Continuously |Unlikely Irreversible Low Low
Operation Lighting and noise HS-Lizard High Operation- Herpetofauna Disturbance of nocturnal lizard behaviour due to lighting associated with the infrastructure use Indirect Local Permanent (>25 years) |Continuously |Unlikely Irreversible Low Low
Construction Lighting and noise HS-TAR Bird (Terrestrial - High Value) High Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Unlikely Negligible Very Low
Operation Presence of the road |HS-TAR Bird (Terrestrial - High Value) High Operation- Birds 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 Regional Permanent (>25 years) |Continuously | Unlikely Low Low
Operation Presence of the road |HS-TAR Bird (Terrestrial - High Value) High Operation- Birds 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
Construction Lighting and noise HS-TAR Bird (Terrestrial - Moderate Value) |Moderate Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Unlikely Negligible Very Low
Operation Presence of the road |HS-TAR Bird (Terrestrial - Moderate Value) |Moderate Operation- Birds 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 Regional Permanent (>25 years) |Continuously |Unlikely Low Low
Operation Presence of the road |HS-TAR Bird (Terrestrial - Moderate Value) |Moderate Operation- Birds 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
Construction Lighting and noise HS-TAR Bird (Wetland - High Value) High Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Likely Low Low
Operation Presence of the road |HS-TAR Bird (Wetland - High Value) High Operation- Birds 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 Low
Operation Presence of the road |HS-TAR Bird (Wetland - High Value) High Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) |Continuously |Likely Low Low
Construction Lighting and noise HS-TAR Bird (Wetland - Moderate Value) |Moderate Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Likely Low Low
Operation Presence of the road |HS-TAR Bird (Wetland - Moderate Value) |Moderate Operation- Birds 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 Low
Operation Presence of the road |HS-TAR Bird (Wetland - Value) [e] tion- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) |Continuously |Likely Low Low
Operation Presence of the road |HS-TAR Bird (Terrestrial - High Value) High Operation- Birds 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) | Infrequently Unlikely Negligible Very Low
Operation Presence of the road |HS-TAR Bird (Terrestrial - Moderate Value) |Moderate Operation- Birds 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) |Infrequently Unlikely Negligible Very Low
Operation Presence of the road |HS-TAR Bird (Wetland - High Value) High Operation- Birds 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) | Infrequently Unlikely Negligible Very Low
Operation Presence of the road |HS-TAR Bird (Wetland - Value) Operation- Birds 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) |Infrequently Unlikely Negligible Very Low
Construction Lighting and noise HS-TAR Bird (Terrestrial - Very High Value) | Very High Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Infrequently Likely Negligible Low
Construction Lighting and noise HS-TAR Bird (Wetland - Very High Value) |Very High Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Frequently Likely Low Moderate
Operation Presence of the road |HS-TAR Bird (Terrestrial - Very High Value) |Very High Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) | Infrequently Unlikely Negligible Low
Operation Presence of the road |HS-TAR Bird (Terrestrial - Very High Value) | Very High Operation- Birds 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
Operation Presence of the road |HS-TAR Bird (Wetland - Very High Value) |Very High Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) Likely Low Moderate
Operation Presence of the road |HS-TAR Bird (Wetland - Very High Value) |Very High Operation- Birds 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 HS-TL.3 (District Plan) Low Construction- Terrestrial habitat Permanent loss of habitat/ecosystem, fragmentation and edge effects due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal HS-Bat Very High Construction- Bats Loss of foraging habitat due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Low
Construction Vegetation removal HS-Bat Very High Construction- Bats Kill or injure individual bats due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Low
Construction Vegetation removal HS -Non-TAR Bird Low Construction- Birds Loss of foraging habitat due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Likely Low Very Low
Construction Vegetation removal HS -Non-TAR Bird Low Construction- Birds Nest loss due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Highly Likely Moderate Low
Construction Vegetation removal HS -Non-TAR Bird Low Construction- Birds Kill or injure individual due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Highly Likely Moderate Low
Construction Vegetation removal HS -TAR Bird (Terrestrial - Moderate Value) | Moderate Construction- Birds Loss of foraging habitat due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal HS -TAR Bird (Terrestrial - Moderate Value) | Moderate Construction- Birds Nest loss due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal HS -TAR Bird (Terrestrial - Moderate Value) | Moderate Construction- Birds Kill or injure individual due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal HS -TAR Bird (Terrestrial - High Value) High Construction- Birds Loss of foraging habitat due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal HS -TAR Bird (Terrestrial - High Value) High Construction- Birds Nest loss due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal HS -TAR Bird (Terrestrial - High Value) High Construction- Birds Kill or injure individual due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal C:;er;\ R Bird (Terresirial - Very High Very High Construction- Birds Loss of foraging habitat due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Low
Construction Vegetation removal C:J;‘\R Bird (Terresrial - Very High Very High Construction- Birds Nest loss due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Low
Construction Vegetation removal C:;er;\ R Bird (Terresirial - Very High Very High Construction- Birds Kill or injure individual due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Low
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Construction Lighting and noise KS-Bat Very High Construction- Bats Disturbance and displacement of (new and existing) roosts and individuals due to lighting and noise/vibration Indirect Local Short-term (<5 years) Frequently Likely Totally Low Moderate
Operation Presence of the road  |KS-Bat 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 Regional Permanent (>25 years) Unlikely Irreversible Low Moderate
Operation Lighting and noise KS-Bat Very High Operation- Bats Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Permanent (>25 years) |Continuously |Unlikely Irreversible Low Moderate
Construction Lighting and noise KS-Non-TAR Bird Low Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously |Highly Likely | Totally Moderate Low
Operation Presence of the road |KS-Non-TAR Bird Low Operation- Birds 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 |Highly Likely |Irreversible Moderate Low
Operation Lighting and noise KS-Non-TAR Bird Low Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) |Continuously |Highly Likely |lrreversible Moderate Low
Construction Lighting and noise KS-Lizard High Construction- Herpetofauna Disturbance and displacement of (new and existing) roosts and individuals due to lighting and noise/vibration Indirect Local Short-term (<5 years) Continuously | Unlikely Totally Negligible Very Low
Operation Presence of the road  |KS-Lizard High Operation- Herpetofauna 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) |Continuously |Unlikely Irreversible Low Low
Operation Lighting and noise KS-Lizard High Operation- Herpetofauna Disturbance of nocturnal lizard behaviour due to lighting associated with the infrastructure use Indirect Local Permanent (>25 years) |Continuously |Unlikely Irreversible Low Low
Construction Lighting and noise KS-TAR Bird (Terrestrial - High Value) High Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Unlikely Negligible Very Low
Operation Presence of the road |KS-TAR Bird (Terrestrial - High Value) High Operation- Birds 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 Regional Permanent (>25 years) |Continuously | Unlikely Low Low
Operation Presence of the road |KS-TAR Bird (Terrestrial - High Value) High Operation- Birds 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
Construction Lighting and noise KS-TAR Bird (Terrestrial - Moderate Value) |Moderate Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Unlikely Negligible Very Low
Operation Presence of the road |KS-TAR Bird (Terrestrial - Moderate Value) |Moderate Operation- Birds 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 Regional Permanent (>25 years) |Continuously |Unlikely Low Low
Operation Presence of the road |KS-TAR Bird (Terrestrial - Moderate Value) |Moderate Operation- Birds 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
Construction Lighting and noise KS-TAR Bird (Wetland - High Value) High Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Likely Low Low
Operation Presence of the road |KS-TAR Bird (Wetland - High Value) High Operation- Birds 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 Low
Operation Presence of the road  |KS-TAR Bird (Wetland - High Value) High Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) |Continuously |Likely Low Low
Construction Lighting and noise KS-TAR Bird (Wetland - Moderate Value) |Moderate Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Likely Low Low
Operation Presence of the road |KS-TAR Bird (Wetland - Moderate Value) |Moderate Operation- Birds 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 Low
Operation Presence of the road |KS-TAR Bird (Wetland - Value) [e] tion- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) |Continuously |Likely Low Low
Operation Presence of the road  |KS-Non-TAR Bird Low Operation- Birds 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) | Infrequently Unlikely Negligible Very Low
Operation Presence of the road |KS-TAR Bird (Terrestrial - High Value) High Operation- Birds 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) | Infrequently Unlikely Negligible Very Low
Operation Presence of the road |KS-TAR Bird (Terrestrial - Moderate Value) |Moderate Operation- Birds 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) | Infrequently Unlikely Negligible Very Low
Operation Presence of the road |KS-TAR Bird (Wetland - High Value) High Operation- Birds 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) | Infrequently Likely Low Low
Operation Presence of the road |KS-TAR Bird (Wetland - Moderate Value) |Moderate Operation- Birds 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) | Infrequently Likely Low Low
Construction Lighting and noise KS-TAR Bird (Terrestrial - Very High Value) |Very High Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Unlikely Negligible Low
Construction Lighting and noise KS-TAR Bird (Wetland - Very High Value) |Very High Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Frequently Likely Low Moderate
Operation Presence of the road |KS-TAR Bird (Terrestrial - Very High Value) |Very High Operation- Birds 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 Presence of the road |KS-TAR Bird (Terrestrial - Very High Value) |Very High Operation- Birds 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
Operation Presence of the road |KS-TAR Bird (Wetland - Very High Value) |Very High Operation- Birds 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 Presence of the road  |KS-TAR Bird (Wetland - Very High Value) |Very High Operation- Birds 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
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Magnitude Level of
Project Activity Resource Main Effect Description Detailed Effect Description Extent (ZOl) Duration Frequency Likelihood (pre- Effect (pre-
mitigation) mitigation)

Construction Lighting and noise S4-Bat Very High Construction- Bats Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Unlikely Totally Negligible Low
Operation Presence of the road  |S4-Bat 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 Regional Permanent (>25 years) |Continuously |Unlikely Irreversible Low Moderate
Operation Lighting and noise S4-Bat Very High Operation- Bats Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) |Continuously |Unlikely Irreversible Low Moderate
Construction Lighting and noise S4-Lizard High Construction- Herpetofauna Disturbance and displacement of individuals (existing) due to construction activities (noise, dust etc.) Indirect Local Short-term (<5 years) Continuously | Unlikely Totally Negligible Very Low
Operation Presence of the road |S4-Lizard High Operation- Herpetofauna 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) |Continuously | Unlikely Irreversible Low Low
Operation Lighting and noise S4-Lizard High Operation- Herpetofauna Disturbance of nocturnal lizard behaviour due to lighting associated with the infrastructure use Indirect Local Permanent (>25 years) |Continuously |Unlikely Totally Low Low
Construction Lighting and noise S4-TAR Bird (Terrestrial - Moderate Value) |Moderate Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Unlikely #REF!

Construction Lighting and noise S4-TAR Bird (Terrestrial - High Value) High Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Unlikely #REF!

Construction Lighting and noise S4-TAR Bird (Terrestrial - Very High Value) |Very High Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously | Unlikely #REF!

Construction Lighting and noise S4-Non-TAR Bird Low Construction- Birds Disturbance and displacement to roosts and individuals (existing) due to construction activities (noise, light, dust etc.) Indirect Local Short-term (<5 years) Continuously |Highly Likely #REF!

Operation Presence of the road | S4-TAR Bird (Terrestrial - Value) Operation- Birds 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 Regional Permanent (>25 years) Unlikely #REF!

Operation Presence of the road  |S4-TAR Bird (Terrestrial - High Value) High Operation- Birds 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 Regional Permanent (>25 years) Unlikely #REF!

Operation Presence of the road | S4-TAR Bird (Terrestrial - Very High Value) |Very High Operation- Birds 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 #REF!

Operation Presence of the road  |S4-Non-TAR Bird Low Operation- Birds 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) Likely #REF!

Operation Presence of the road | S4-TAR Bird (Terrestrial - Value) Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) Unlikely #REF!

Operation Presence of the road | S4-TAR Bird (Terrestrial - High Value) High Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) Unlikely #REF!

Operation Presence of the road | S4-TAR Bird (Terrestrial - Very High Value) |Very High Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) Unlikely #REF!

Operation Presence of the road  |S4-Non-TAR Bird Low Operation- Birds Disturbance and displacement of (new and existing) nests and individuals due to lighting and noise/vibration Indirect Local Permanent (>25 years) Likely #REF!

Construction Vegetation removal S4-TL.3 (District Plan) Low Construction- Terrestrial habitat Permanent loss of habitat/ecosystem, fragmentation and edge effects due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Highly Likely Moderate Low
Construction Vegetation removal S4-Bat Very High Construction- Bats Loss of foraging habitat due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Low
Construction Vegetation removal S4-Bat Very High Construction- Bats Kill or injure individual bats due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Low
Construction Vegetation removal S4-Non-TAR Bird Low Construction- Birds Loss of foraging habitat due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Likely Low Very Low
Construction Vegetation removal $4-Non-TAR Bird Low Construction- Birds Nest loss due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Highly Likely Moderate Low
Construction Vegetation removal S4-Non-TAR Bird Low Construction- Birds Kill or injure individual due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Highly Likely Moderate Low
Construction Vegetation removal S4-TAR Bird (Terrestrial - Moderate Value) |Moderate Construction- Birds Loss of foraging habitat due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S4-TAR Bird (Terrestrial - Moderate Value) |Moderate Construction- Birds Nest loss due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S4-TAR Bird (Terrestrial - Moderate Value) |Moderate Construction- Birds Kill or injure individual due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S4-TAR Bird (Terrestrial - High Value) High Construction- Birds Loss of foraging habitat due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S4-TAR Bird (Terrestrial - High Value) High Construction- Birds Nest loss due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S4-TAR Bird (Terrestrial - High Value) High Construction- Birds Kill or injure individual due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Very Low
Construction Vegetation removal S4-TAR Bird (Terrestrial - Very High Value) |Very High Construction- Birds Loss of foraging habitat due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Low
Construction Vegetation removal S4-TAR Bird (Terrestrial - Very High Value) |Very High Construction- Birds Nest loss due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Low
Construction Vegetation removal S4-TAR Bird (Terrestrial - Very High Value) |Very High Construction- Birds Kill or injure individual due to vegetation removal. District Plan vegetation only. Direct Local Permanent (>25 years) Unlikely Negligible Low
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Assessment of Ecological Effects

10 Appendix 10 - Rapid Habitat Assessment Results

Table 13-44 Summary of RHA values

RHA Habitat Quality Score

Riparian shade

Invertebrate habitat abundance
Riparian width

Invertebrate habitat diversity
Fish cover diversity

Fish cover abundance
Hydraulic heterogeneity
Corresponding Habitat Value*
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Bank erosion
Bank vegetation

S$1-83 1 2 1 2 3 1 4 3 3 2 22 P

S$1-54

S1-S6
S1-S7
S1-S8
S$1-S9 1 2 1 1 2 1 1 1 1 1 12 P
$1-S10 1 3 1 2 3 4 1 2 1 3 21 P
ERI RN R R R R R
S$1-S13
S1-S14 1 2 1 2 3 3 1 6 8 10 37 P

S$1-S16
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S$1-825

S1-S26 1 2 2 2 4 2 4 5 4 8 34 P

S$1-827

S1-S28 1 3 1 3 4 4 4 6 6 7 39 P
S2-S1 1 1 1 2 4 1 1 3 2 9 25 P

Notes:

* = Corresponding habitat values for each habitat quality score
P = Poor (Score 10-40)
M = Moderate (Score 41-60)
G = Good (Score 61-80)
E = Excellent (Score 81+)

Light blue shading = Permanent stream

No shading = Intermittent stream
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11  Appendix 11 — Long-Tailed Bat Acoustic Monitoring
Report (2021-2022)
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Figure 4-4 Sites with confirmed long-tailed bat presence (April 2022 survey). Proportional symbology
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1 Executive Summary

As part of the Supporting Growth Programme, Te Tupu Ngatahi Supporting Growth (SG) is preparing
Notices of Requirement (NoRs), on behalf of Waka Kotahi NZ Transport Agency (Waka Kotahi) and
Auckland Transport (AT), to designate land, under the Resource Management Act 1991 (RMA), for
the purpose of constructing, operating and maintaining a proposed strategic and local arterial
transport network in the North West (NW) of Auckland, hereinafter referred to as the ‘Project’.

Long-tailed bats (pekapeka) (Chalinolobus tuberculatus) are considered ‘Threatened — Nationally
Critical’ (O’Donnell et al., 2018) and are known to be present within the Northwest of Auckland.
Although desktop records confirm their presence within a 10 km radius of the Project area, the
understanding of how bats use the wider landscape is limited. To gain an understanding of the habitat
features that are of value to long-tailed bats it is necessary to monitor the landscape in a manner that
reflects how they use it. Therefore, to establish an ecological baseline and identify if there are
vegetated corridors that bats are using frequently to move through the landscape, acoustic monitoring
for bats was undertaken at an areawide level.

Automatic Bat Monitors (ABM)s were deployed across the Project area in two separate survey
sessions. The first (December 2021) was completed within the bat maternity period (December -
February) and the second (April 2022) within the bat mating season (March - May). ABMs were
placed in a network within habitats that would be affected by the Project and would provide suitable
habitat for bat roosting, foraging, and commuting. Specifically, pre-determined survey locations were
selected based on the current understanding of habitats that are favoured by bats.

During the December 2021 survey, seven of the 32 ABM sites (December sites #2, #11, #17, #21,
#23, #25, and #27) detected bat activity. The site with the greatest number of bat passes was
December site #27. No foraging calls or social calls were recorded, and no bat passes were recorded
within 30 minutes of sunset or sunrise.

During the April 2022 survey, 16 of the 21 ABM sites (April sites #1, #2, #4, #5, #6, #7, #8, #9, #10,
#11, #13, #14, #15, #16, #17, and #20) detected bat activity. The site with the greatest number of bat
passes was April site #17 with 1370 bat passes recorded during the survey. Foraging calls were
recorded at 10 of the ABM sites, with the greatest number recorded at April site #17. No social calls
were recorded, and no bat passes were recorded within 30 minutes of sunset or sunrise.

The results suggest that bats are active in the North West Project area. Specifically, the results
suggests that bats are active in both the Local Arterials Package area (Whenuapai Arterials, Redhills
Arterials, and Riverhead Arterials), and the Strategic Projects and Kumet Huapai Local Arterials
Package area, with the highest bat activity recorded in the Alternative State Highway (ASH) NoR.
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2 Introduction

2.1 Background

As part of the Supporting Growth Programme, Te Tupu Ngatahi Supporting Growth (SG) is preparing
Notices of Requirement (NoRs), on behalf of Waka Kotahi NZ Transport Agency (Waka Kotahi) and
Auckland Transport (AT), to designate land, under the Resource Management Act 1991 (RMA), for
the purpose of constructing, operating and maintaining a proposed strategic and local arterial
transport network in the North West (NW) of Auckland, hereinafter referred to as the ‘Project’.

SG is preparing the NoRs for the individual projects within the NW and the projects have been split
into two lodgement packages:

* Lodgement Package 1 is the Local Arterial Package and consists of three area-based
assessment volumes (Whenuapai, Redhills and Riverhead) (Table 2-1).

e Lodgement Package 2 is the Strategic and Kumeii-Huapai Package. The assessments have
been grouped based upon their strategic role, or in the case of Access and Station Road the
relationship with the strategic projects (Table 2-2).

Figure 2-1 North West Growth Area Local and Strategic Network

Table 2-1 Local Arterial Package

Package Assessment Volume | Proposed NoRs

Local Whenuapai Arterials Proposed NoRs:
Arterial e Brigham Creek Road upgrade
Package e Mamari Road FTN upgrade
Te Tupu Ngatahi Supporting Growth 26/July/2022 | Version 1| 2
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Package Assessment Volume | Proposed NoRs

o Trig Road North upgrade
e Spedding Road East and West

Proposed alternations to existing designations:

e Hobsonville Road FTN upgrade

Redhills Arterials Proposed NoRs:

* Northside Drive East extension
e Don Buck Road FTN upgrade
¢ Royal Road FTN upgrade

Proposed alternations to existing designations:

o Fred Taylor Drive Frequent Transport Network (FTN) upgrade

Riverhead Arterials e Coatesville — Riverhead Highway Upgrade
¢ Riverhead Road Upgrade

Table 2-2 Strategic Package

Package Proposed NoRs

Strategic Projects Proposed NoRs:

and Kumed Huapai |, Rrapig Transit Corridor (RTC), including Regional Active Mode Corridor (RAMC)
Local Arterials * Alternative State Highway (ASH), including Brigham Creek Interchange

* Access Road upgrade

» Station Road upgrade

Proposed alternations to existing designations:
e SH16 Main Road upgrade

2.2 Acoustic Monitoring

Long-tailed bats (pekapeka) (Chalinolobus tuberculatus) are considered ‘Threatened — Nationally
Critical’ (O’Donnell et al., 2018) and are known to be present within the Northwest of Auckland
(Waitakere Ranges, Riverhead Forest etc) (DOC, 2022). Although desktop records confirm their
presence within a 10 km radius of the NoRs, the understanding of how bats use the wider landscape
is limited.

To gain an understanding of the habitat features that are of value to long-tailed bats it is necessary to
monitor the landscape in a manner that reflects how they use it. Therefore, to establish an ecological
baseline and identify if there are vegetated corridors that bats are using frequently to move through
the landscape, acoustic monitoring for bats was undertaken at an areawide level.
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3 Methodology

3.1  Acoustic Monitoring

Automatic Bat Monitors (ABM)s (Song Meter SM4BAT-FS Ultrasonic Bat Detectors with SMM-U2
microphones) were deployed across the Project area. ABMs were deployed in two separate survey
sessions. The first (December 2021) was completed within the bat maternity period (December -
February) and the second (April 2022) within the bat mating season (March - May). The intent of
surveying in two sessions was to cover any potential changes in bat activity patterns between the
maternity and mating seasons.

Once deployed, ABMs were pre-set to start recording 60 minutes before sunset, and cease recording
60 minutes after sunrise (a ‘night’). Each ABM was left in-situ for at-least 14 nights with suitable
weather conditions (O’'Donnell & Sedgeley, 2001). For the purposes of this report suitable weather
conditions have been defined as:

e Air temperatures dropped below 10°C in the first four hours after sunset.

e Mean overnight wind speed was considered ‘strong breeze’ on the Beaufort Scale (39-49 km/h)
(Royal Meteorological Society, 2021).

e Maximum overnight wind gust exceeded 60 km/h; and/or

o Persistent heavy rain in the first two hours after sunset (heavy rain is described as >4 mm/h)
(United States Geological Survey, 2016).

3.1.1 December 2021 Survey

ABMs were placed in a network within habitats that would be affected by the Project and would
provide suitable habitat for bat roosting, foraging, and commuting. Specifically, pre-determined survey
locations were selected based on the current understanding of habitats that are favoured by bats,
drawing information from recent radio tracking that AECOM has completed on the urban fringe of the
Waitakere Ranges, existing bat records (Department of Conservation and Auckland Council), and a
heat map produced by Auckland Council (Crewther, 2016).

32 ABMs were left in-situ at various times during the period 17 November 2021 until 23 December
2021. The locations of the December 2021 survey sites are detailed in Table 3-1 and presented in
Figure 3-1.

Table 3-1 December 2021 ABM survey locations

NZTM Easting (X) NZTM Northing (Y)
#1-Dec 1739214 5926273
#2-Dec 1740072 5926623
#3-Dec 1735355 5928284
#4-Dec 1733209 5929146
#5-Dec 1736714 5929643
#6-Dec 1734977 5929358
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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
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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

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
Te Tupu Ngatahi Supporting Growth 26/July/2022 | Version 1| 7

161



Long-Tailed Bat Acoustic Monitoring Report 2021-2022

?
“

Legend
@  April 2022 - ABM Locations

D NW Designations

Figure 3-2 ABM locations (April 2022 survey)

Te Tupu Ngatahi Supporting Growth 26/July/2022 | Version 1| 8

162



Long-Tailed Bat Acoustic Monitoring Report 2021-2022

3.2 Data Analysis

3.2.1 Long-tailed bat detection and behaviour

The ABM recordings were analysed by an experienced ecologist using Kaleidoscope Pro Analysis'
software. Confirmed bat recordings (several bat echolocation calls recorded in a sound file) were
further classified into:

e Echolocation calls i.e. regularly-spaced calls;
e Echolocation calls with foraging calls (feeding buzzes); and
o Echolocation calls with social calls.

The ABM data was removed from the analysis of trends if there was instrument error or weather
conditions overnight were suboptimal for bat activity. Weather data for the survey period was provided
by the nearest NIWA CliFlo weather station with relevant data available (North Shore Albany Ews,
Agent 37852)? and the weather conditions during this period are included in Appendix 1.

3.2.2 First and Last Bat Pass

A review of the ABM data was undertaken to determine when the first and last bat pass was detected
in comparison with sunset or sunrise time (data collected from the Time and Date website3). The
purpose of this analysis was to gain an understanding as to whether bats could potentially be roosting
in close proximity to an ABM site. Griffiths (2007) found that long-tailed bats emerged on average
30.1 + 1.5 minutes after sunset and between January — February bats returned to their roost just
before sunrise. However, by March bats were observed to be returning earlier to their roosts and by
the end of May they returned as early as 40 minutes after emerging.

The following information was reviewed:

o Percentage of nights at each site where first/last bat pass is recorded within 30 minutes of
sunset/sunrise;

o First and last bat pass recorded at each site during the survey period; and

e Minimum time difference between sunset/sunrise and the first/last bat pass.

1 https://www.wildlifeacoustics.com/download/kaleidoscope-software.
2 https://cliflo.niwa.co.nz/
3 https://www.timeanddate.com
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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

Total Number of Total Number of Total Number of Social
Echolocation Calls Foraging Calls 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)
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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

Total Number of Total Number of Total Number of Social
Echolocation Calls Foraging Calls 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)
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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).

Te Tupu Ngatahi Supporting Growth 26/July/2022 | Version 1| 15

169



Long-Tailed Bat Acoustic Monitoring Report 2021-2022

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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5 Conclusion

Both the December 2021 and April 2022 surveys found evidence of long-tailed bat activity in the
Project area. Bats were observed to be most active during the April 2022 survey (bat mating season)
with the highest mean number of 53 nightly bat passes recorded at April site #17. During the
December 2021 survey, the highest mean number of bat passes was 1 nightly bat pass at December
site #27.

Foraging calls were recorded during the April 2022 survey, with the highest number of foraging calls
recorded at April site #17, with a total of 265 calls (19% of the total calls recorded at this site).
Foraging calls were not recorded during the December 2021 survey, and social calls were not
recorded during either survey.

Analysis of the first and last bat pass suggests that there are no bat roosts within the immediate
vicinity of each ABM location. It is possible that bats may be roosting in the vicinity of April sites #6,
#8, #11, #15, and #17 with first bat passes recorded within an hour of sunset.

Using the information obtained from the surveys, the results suggest that bats are active in the North
West Project area. Specifically, the results suggests that bats are active in both the Local Arterials
Package area (Whenuapai Arterials, Redhills Arterials, and Riverhead Arterials), and the Strategic
Projects and Kumel Huapai Local Arterials Package area, with the highest bat activity recorded in the
Alternative State Highway (ASH) NoR.
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1 Appendix 1 - Weather Conditions

Analysis of the nightly weather against the criteria described in Section 3 led to the exclusion of data
whilst the ABMs were in situ during the 2021-2022 surveys. The dates that met weather criteria and
were selected for data analysis are presented in Table 1 and Table 2.

Table 1 Weather conditions during the December 2021 survey

Minimum

Maximum A\{erage temperature in T'otal rainfaitin Suitable
overnight wind 'nghtly first four HIFSEEWONOUFS Weather
gust (km/h) Windspeed hours after aftersunset Conditions?
(km/h) sunset (°C) (mm)
17 Nov 2021 13.7 2.62 13.0 0.0 v
18 Nov 2021 15.8 2.57 1.1 0.0 v
19 Nov 2021 15.5 3.08 13.2 0.0 v
20 Nov 2021 26.3 10.3 17.4 0.0 v
21 Nov 2021 234 5.92 18.9 0.0 v
22 Nov 2021 21.6 7.01 16.6 0.0 v
23 Nov 2021 284 7.76 17.0 0.0 v
24 Nov 2021 11.9 2.88 15.0 0.0 v
25 Nov 2021 13.0 2.58 14.4 0.0 v
26 Nov 2021 9.4 1.66 13.2 0.0 v
27 Nov 2021 17.3 2.77 17.0 0.0 v
28 Nov 2021 10.8 2.03 17.3 0.0 v
29 Nov 2021 16.6 2.23 15.4 0.0 v
30 Nov 2021 11.2 1.80 16.4 0.0 v
1 Dec 2021 20.2 4.09 18.7 0.3 v
2 Dec 2021 32.8 14.56 18.9 0.0 v
3 Dec 2021 40.0 16.56 19.6 0.0 v
4 Dec 2021 33.1 14.81 19.2 0.3 v
5 Dec 2021 36.4 15.45 19.7 0.0 v
6 Dec 2021 31.7 12.96 20.3 0.0 v
7 Dec 2021 20.2 5.37 19.8 0.0 v
8 Dec 2021 16.2 2.53 18.6 0.0 v
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Minimum . .
. Average . Total rainfall in .
Maximum . temperature in | _ Suitable
. ! Nightly . first two hours
overnight wind . first four Weather
Windspeed after sunset o
gust (km/h) hours after Conditions?
(km/h) (mm)
sunset (°C)
9 Dec 2021 12.2 2.42 191 0.0 v
10 Dec 2021 19.8 5.22 18.8 0.0 v
11 Dec 2021 17.3 4.82 19.8 0.4 v
12 Dec 2021 20.9 5.67 19.3 0.4 v
13 Dec 2021 38.9 16.14 19.2 2 v
14 Dec 2021 65.5 21.11 18.8 4.5 (did not X
exceed
>4mm/hr)
15 Dec 2021 26.3 7.37 17.7 0.0 v
16 Dec 2021 33.8 6.08 17.3 0.2 v
17 Dec 2021 32.0 4.22 14.6 0.0 v
18 Dec 2021 26.3 3.71 15.2 0.0 v
19 Dec 2021 19.4 2.85 13.8 0.0 v
20 Dec 2021 14.8 2.62 17.0 0.0 v
21 Dec 2021 17.3 4.30 19.0 0.0 v
22 Dec 2021 28.1 7.89 18.2 0.0 v
23 Dec 2021 28.1 8.74 19.5 0.0 v

Table 2 Weather conditions during the April 2022 survey

Minimum . .
. Average . Total rainfall in .
Maximum . temperature in . Suitable
. ! Nightly . first two hours

overnight wind . first four Weather

Windspeed after sunset o
gust (km/h) hours after Conditions?
(km/h) (mm)
sunset (°C)
6 Apr 2022 28.4 6.56 19.0 0.0 v
7 Apr 2022 28.1 6.20 15.8 0.0 v
8 Apr 2022 18.4 3.56 13.9 0.0 v
9 Apr 2022 22.0 7.02 18.7 0.0 4
10 Apr 2022 14.8 2.26 15.0 0.0 v
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Minimum . .
. Average . Total rainfall in .
Maximum . temperature in | _ Suitable
. ! Nightly . first two hours
overnight wind . first four Weather
Windspeed after sunset o
gust (km/h) hours after Conditions?
(km/h) (mm)
sunset (°C)
11 Apr 2022 31.7 12.99 191 0.0 v
12 Apr 2022 324 11.85 18.4 0.0 v
13 Apr 2022 31.7 8.29 17.9 0.0 v
14 Apr 2022 28.8 4.02 12.7 0.0 v
15 Apr 2022 14.0 2.48 14.2 0.0 v
16 Apr 2022 16.6 4.69 16.6 0.0 v
17 Apr 2022 54.7 24.78 191 0.0 v
18 Apr 2022 55.1 26.12 17.5 0.8 v
19 Apr 2022 41.8 15.4 19.4 4 (did not v
exceed
>4mm/hr)

20 Apr 2022 36.4 13.86 19.6 0.0 v
21 Apr 2022 31.7 9.81 19.9 0.0 v
22 Apr 2022 43.9 12.42 15.8 0.0 v
23 Apr 2022 27.7 3.71 121 0.0 v
24 Apr 2022 39.6 4.94 14.5 1.5 v
25 Apr 2022 23.0 2.54 12.5 0.0 v
26 Apr 2022 22.7 3.1 15.7 0.0 v
27 Apr 2022 32.8 6.06 14.5 0.0 v
28 Apr 2022 19.1 8.16 17.5 0.0 v
29 Apr 2022 27.4 8.14 16.3 0.0 v
30 Apr 2022 29.2 10.32 15.8 0.0 v
1 May 2022 22.3 4.01 15.7 0.0 v
2 May 2022 19.8 2.36 14.7 0.0 v
3 May 2022 12.6 1.91 15.0 0.0 v
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2 Appendix 2 - Survey Results
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2.1 December 2021

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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#1- #2- #3- #4- #5- #6- #7- #8- #9- #10A | #10B | #11- | #12A | #12B | #13- #14- #15- #16- #17- #18- #19- #20- #21- #22- #23- #24- #25- #26- #27- #28- #29- #30-
Dec Dec Dec Dec Dec Dec Dec Dec Dec -Dec | -Dec Dec -Dec | -Dec Dec Dec Dec Dec Dec Dec Dec Dec Dec Dec Dec Dec Dec Dec Dec Dec Dec 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 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
Passes
# Suitable
Nights 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
Recorded
Mean # 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
Nightly
Bat
Passes

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

2.2 April 2022

#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 0 1 N/A 0 0 0 Error
7-Apr-22 1 1 0 0 0 27 15 1 0 21 0 Error 0 0 44 0 0 0 Error
8-Apr-22 0 0 0 3 1 46 58 1 0 4 4 Error 1 0 56 0 0 0 Error
9-Apr-22 0 0 0 3 3 62 8 3 0 7 1 Error 0 0 44 0 0 0 Error
10-Apr-22 0 0 0 8 0 17 3 4 2 5 7 Error 0 0 41 0 0 0 Error
11-Apr-22 0 0 0 0 0 14 0 0 0 23 26 Error 7 0 190 0 0 0 Error
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#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 & 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 8 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 & 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 1 2 0 29 21 346 103 35 2 231 162 0 37 21 18 5 1370 0 0 1 N/A
Count of
Bat
Passes
# Suitable 26 27 27 26 27 26 26 27 27 27 26 1 27 27 27 27 26 27 27 27 N/A
Nights
Recorded
Mean # 0 0 0 1 1 13 4 1 0 9 6 0 1 1 1 0 53 0 0 0 N/A
Nightly
Bat
Passes

Notes: N/A = ABM not deployed. E = Instrument error. Highlighted blue cells = Number of bat calls.
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Long-Tailed Bat Acoustic Monitoring Report 2021-2022

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)

Sunrise

First bat Minimum Percentage Minimum Percentage
. ] Last bat pass . .
pass time of nights recorded time of nights
recorded difference where first during the difference where last
during the between bat pass is sur\?e between last bat pass is
survey sunset and within 30 erioz bat pass and within 30
period first bat pass minutes of (r?h'mm) sunrise minutes of
(hh:mm) (h:mm) sunset (%) ; (h:mm) 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)

Sunset Sunrise
First bat Minimum Percentage Minimum Percentage
) . Last bat pass . ;
pass time of nights recorded time of nights
recorded difference where first during the difference where last
during the between bat pass is sur\?e between last bat pass is
survey sunset and within 30 erioz bat pass and within 30
period first bat pass minutes of (r?h'mm) sunrise minutes of
(hh:mm) (h:mm) sunset (%) ’ (h:mm) 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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Sunset

Long-Tailed Bat Acoustic Monitoring Report 2021-2022

Sunrise

First bat Minimum Percentage Minimum Percentage
. ] Last bat pass . .
pass time of nights recorded time of nights
recorded difference where first during the difference where last
during the between bat pass is sur\?e between last bat pass is
survey sunset and within 30 erioz bat pass and within 30
period first bat pass minutes of (r?h'mm) sunrise minutes of
(hh:mm) (h:mm) sunset (%) ; (h:mm) 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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Assessment of Ecological Effects

12 Appendix 12 — Incidental Bird Observations

Conservation
Status (Robertson

Common Name Maori Name Scientific Name et al., 2021) Relevant NoR
Barbary dove - Streptopelia risoria | Introduced and S1,S3
Naturalised
Blackbird Manu pango Turdus merula Introduced and S1, 83
Naturalised
Canada goose - Branta canadensis | Introduced and S1,S3
Naturalised
Chaffinch Pahirini Fringilla coelebs Introduced and S1,S3
Naturalised
Common pheasant | Peihana Phasianus Introduced and S1, S3
colchicus Naturalised
Eastern rosella - Platycercus Introduced and S1, S3
eximius Naturalised
Fantail Piwakawaka Rhipidura fuliginosa | Not Threatened S1, S3
placabilis
Goldfinch - Carduelis carduelis | Introduced and S1
Naturalised
Greenfinch - Carduelis chloris Introduced and S1,S3
Naturalised
Grey duck x - Anas platyrhynchos | Not Threatened S1, 82, S3
mallard hybrid x superciliosa
Grey warbler Riroriro Gerygone igata Not Threatened S1, S3
House sparrow Tiu Fringilla coelebs Introduced and S1,S3
Naturalised
Kingfisher Kotare Todiramphus Not Threatened S1, S3
sanctus vagans
Magpie Makipae Gymnorhina tibicen | Introduced and S1, S3
Naturalised
Mallard - Anas platyrhynchos | Introduced and S1, 82, S3
Naturalised
Myna - Acridotheres tristis Introduced and S1, 82, S3
Naturalised
Paradise shelduck Patangitangi Tadorna variegata Not Threatened S1, S3

Te Tupu Ngatahi Supporting Growth

185

16/December/2022 | 334



Conservation
Status (Robertson

Assessment of Ecological Effects

Common Name Maori Name Scientific Name et al., 2021) Relevant NoR

Pied shag Karuhiruhi Phalacrocorax At Risk - S1, 83
varius Recovering

Pdkeko Pokeko Porphyrio Not Threatened S1, 83
melanotus

Shining cuckoo PTptwharauroa Chrysococcyx Not Threatened S1, S3
lucidus

Silvereye Tauhou Zosterops lateralis Not Threatened S1, 82, S3

Skylark Kaireka Alauda arvensis Introduced and S1, 83

Naturalised
Song thrush - Turdus philomelos Introduced and S1, 82, S3
Naturalised

Spotted dove - Streptopelia Introduced and S1
chinensis tigrina Naturalised

Spur winged plover | - Vanellus miles Not Threatened S1, S3
novaehollandiae

Swamp Harrier Kahu Circus Not Threatened S1, 83
approximans

Tan Tan Prosthemadera Not Threatened S1
novaeseelandiae

Welcome swallow Warou Hirundo neoxena Not Threatened S1, 82, S3

White-faced heron Matuku moana Egretta Not Threatened S1, 83
novaehollandiae

Yellowhammer - Emberiza citrinella Introduced and S1, 83

Naturalised

Te Tupu Ngatahi Supporting Growth

186

16/December/2022 | 335




Assessment of Ecological Effects

13 Appendix 13 - External Review of Proposed Long-
Tailed Bat Mitigation

Te Tupu Ngatahi Supporting Growth 16/December/2022 | 336

187



MEMORANDUM

To: Michiel Jonker (AECOM)
From: Dr lan Davidson-Watts (DWEP)

17 August 2022

The North West Future Project - review of effects and proposed
mitigation for long-tailed bats

As part of the Supporting Growth Programme, Te Tupu Ngatahi Supporting Growth (SG) is preparing
Notices of Requirement (NoRs), on behalf of Waka Kotahi NZ Transport Agency (Waka Kotahi) and
Auckland Transport (AT), to designate land, under the Resource Management Act 1991 (RMA), for
the purpose of constructing, operating and maintaining a proposed strategic and local arterial
transport network in the North West (NW) of Auckland, hereinafter referred to as the ‘Project’.

Long-tailed bats (pekapeka) (Chalinolobus tuberculatus) are considered ‘Threatened — Nationally
Critical’ (O’Donnell et al., 2018) and are known to be present within the Northwest of Auckland, and
surveys undertaken by AECOM in December 2021 and April 2022 have confirmed their presence at
various locations within and adjacent to the proposed designation (AECOM 2022).

This memo outlines at a high level, the likely effects of the project on long-tailed bats, and reviews
strategic level mitigation to address those effects.

Interpretation of long-tailed bat data in relation to the project

The bat report (AECOM 2022) identified that bats are active in the North West Project area with the
highest bat activity recorded in the Alternative State Highway (ASH) NoR.

Wider ABM deployment to the south and north of the project’s area also provides useful context in
where bats are likely to be originating. These ABMs show a distribution of bat detections generally
south of the Kumeu area and the project and no bat detections recorded on ABMs north of Kumeu
suggesting bats are originating from the south and west of the project.

Breeding populations of long-tailed bats occur in the northern Waitakere ranges which is less than
10km from the ASH. Commuting ranges, especially after the core breeding period, of over 20km
have been recorded for long-tailed bats, and it is possible that the long-tailed bat detections
associated with the project could originate from these bats or be associated with a meta-population
of the Waitakere long-tailed bat. It is also possible that long-tailed bat populations occur outside of
the Waitakere Ranges and roosts could occur in other bush blocks or similar to long-tailed bat
populations in Hamilton. These bats could make use of modified landscapes nearer the project.
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The mitigation proposed has been based on the presence and absence of bats and their likely
direction of travel based on the presence of suitable habitat, as well as their likely source.

However, the surveys do have a number of limitations, and may not address the information needs
to assess the effects at a more detailed level and stakeholders/interested parties may request
further information. Although two surveys were undertaken to account for the variance of bat
behaviour through the active bat season, the key maternity (post parturition) periods in
January/February were not surveyed. Furthermore, ABM’s are limited in their ability to determine
the presence of roosts and the breeding status of bats if detected.

Notwithstanding these limitations it is possible at this stage of the programme to develop mitigation.
This memo focuses on the ASH areas where the potential effects are the greatest.

Potential effects on long-tailed bats from the Project

1. The primary impact of the project is from the fragmentation of habitats being used by
long-tailed bats for commuting and foraging. The ASH presents the greatest impact in
this respect and the highest levels of long-tailed bat activity were recorded along the
proposed ASH alignment, southwest of Kumeu.

2. Atthe eastern end of the scheme the fragmentation effects of the project would
potentially inhibit bats from commuting from the south towards the estuarine and rural
habitats south east of Riverhead.

3. Although not strictly related to the project designation, the longer term proposals for
residential and commercial development in the area south west of Kumeu would have a
cumulative impact on long-tailed bats.

4. In addition, collision risk for bats crossing roads would form part of the same effect,
which is considered without mitigation to a be a high-level negative effect on long-tailed
bats.

5. Although a Regional consenting matter Direct and indirect foraging habitat loss during
the construction phase is an additional negative effect on long-tailed bats.

6. Although significant levels of roosting have not been considered likely given the
spread/timings of the ABM data, the limitations of the ABM survey method do not rule
out roosting possibilities for these bats locally. Subsequently there could be potential
effects on roosting long-tailed bats from the project.

Proposed mitigation

General - The proposed habitat mitigation developed by AECOM is fundamentally sound and is
applied appropriately in areas where bats have been detected and suitable commuting and foraging
habitat exists. This includes the use of bat hop over in existing vegetated areas and importantly the
retention of existing vegetation. Where bridges are present, it will be important to ensure there is
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sufficient height for long-tailed bats to pass under to reduce collision risk, and 4-5m would be the
minimum with vegetation guiding the bats to these passing points.

Habitat structure is important to long-tailed bats and retaining as much of the mature vegetation,
including exotic trees/tree lines etc, will be crucial to reduce fragmentation effects during
construction. Early-stage planting of natives etc is essential to address impacts of fragmentation in
the medium and long term phases of the project.

Four additional areas are proposed that would extend the mitigation to address the strategic
requirements of bats using the area (see attached KML).

AM1 Additional Mitigation 1 (AM1) is in the centre of the strategic route. The proposed mitigation
already encompasses a high level of existing and proposed vegetation to the south of the
highway including the main water course. The additional mitigation is proposed north of the
project to ensure that long-tailed bats have a larger area of positively managed habitats to
ensure they can disperse appropriately to foraging areas to the north.

AM2 The aim of AM2 is to ensure bats have a substantial corridor to enable commuting bats to
reach the estuarine habitats to the north. This area is already fragmented due to the existing
highway 16 and security of the corridor through this area would seek to apply improved
connectively for the project and existing infrastructure.

AM3  The part of the project likely receives bats originating from the west and there are wider
vegetative linkages that bats could be exploiting. The aim of the additional mitigation is to
increase connectively to the near road mitigation. The other advantage this area has is that
it will also improve foraging habitat west of the scheme. This takes into account the
proposed residential development south west of Kumeu in the future, and effectively this
mitigation seeks to provide alternative foraging habitat in the long term as part of
addressing the fragmentation effects.

AM4  Has a similar approach to AM3 in that the area identified appears to be best connected from
a long-tailed bat commuting perspective also provide opportunities for foraging
enhancements in the long-term.

Conclusion

The ABM data has provided a useful baseline from which reasonable assumptions can be made on
the likely effects of the project on long-tailed bats at the strategic level. This combined with a
widescale approach to mitigation should address the key effects of fragmentation.

However, it will be necessary to obtain further data to refine mitigation and address other potential
effects at more local level.

The additional mitigation proposed takes a precautionary approach to ensure that effects of
fragmentation of the scheme are addressed at the strategic level.
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14 Appendix 14 - Long-Tailed Bat Mitigation
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Acronym / Term

Description

AEE Assessment of Effects on the Environment
ASH Alternative State Highway

AT Auckland Transport

AUP:OP Auckland Unitary Plan Operative in Part
BCI Brigham Creek Interchange

cca2w City Centre to Westgate

CHI Cultural Heritage Inventory

GIC Green Infrastructure Corridor

Kumeu River Park

Open Space - Informal Recreation Zone adjacent to the Kumeu river at 296
Main Road

FTN Frequent Transit Network

FULSS Future Urban Land Supply Strategy

FUz Future Urban Zone

MHS Residential — Mixed Housing Suburban Zone
NAL North Auckland Line

NoR Notice of Requirement (under the Resource Management Act 1991)
NPS-FM National Policy Statement for Freshwater (2020)
RUB Rural Urban Boundary

SG Te Tupu Ngatahi Supporting Growth

SH16 State Highway 16

SHZ Residential — Single House Zone

The Council Auckland Council

TCZ Strategic Transport Corridor Zone

ULDMP Urban and Landscape Design Management Plan
Waka Kotahi Waka Kotahi NZ Transport Agency
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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.

Strategic Assessment
Package

Four Notices of Requirement (for ASH, RTC, Station Road and SH16) and
one alteration to an existing designation (SH16 Main Road) for the Whenuapai
Arterial Transport Network for Auckland Transport.

Change Management

Identification of ways to enhance the landscape and actions to avoid, remedy
or mitigate adverse landscape effects.

Designation Boundary

The extent of the proposed NoRs

Landscape

Is the cumulative expression of natural and cultural features, patterns and
processes in a geographical area, including human perceptions and
associations."

Landscape Character

Is derived from the distinct and recognisable pattern of elements that occur
consistently in a particular landscape. It reflects particular combinations of
geology, landform, soils, vegetation, land use and features of human
settlement. These elements create a unique sense of place defining different
areas of the landscape.

Likely Future Environment

The landscape and visual character as a result of the future development
proposed in the AUP: OP, including specific precinct plans, structure plans
and proposed plan changes relating to the Project area. The likely future
environment includes any existing baseline landscape elements (i.e. ONL’s,
protected vegetation, water ways, landform, sites and / or elements of cultural
significance, and existing land-use scenarios) that are likely to endure
following anticipated future development resulting from future urban zoning,
AUP:OP overlays and land development projects (planned and / or under
construction).

Landscape Effects

Landscape effects derive from changes in the physical landscape, which may
give rise to changes in its character and how this is experienced. This may in
turn affect the perceived value ascribed to the landscape.

Natural Character

The level of natural character (or naturalness) varies within each landscape /
seascape and is the result of the combined levels of indigenous nature and
perceived nature. These are typically defined by the extent to which natural
elements, patterns and processes occur and are legible, and the nature and
extent of human modification to the landscape and ecosystems.

Natural Character Effects

Natural character effects arise from landform modification and subsequent
vegetation clearance within water bodies including wetlands, lakes and rivers
and their margins.2

Permanent Effects

(Operational Effects)

Describes the effects on the landscape of completed works (including
integrated landscape mitigation measures), the significance of physical
landscape change and ultimately the resulting effects of the Projects on

T NZILA Landscape Assessment and Sustainable Management Practice Note 10.1

2 Resource Management Act 1991 and New Zealand Coastal Policy Statement 10.1
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Acronym / Term

Description

landscape character, natural character and visual amenity for both public and
private viewing audiences.

Project area

Refers to the land being developed within the boundary of the NoRs.

Temporary Effects

(Construction Effects)

Describes the anticipated impacts on the bio-physical elements and features
of the landscape resource (landform, vegetation and hydrology) resulting from
the construction of the Project. It also includes visual amenity effects for both
public and private viewing audiences from construction works.

Visual Effects

Visual effects relate to the changes to amenity values of a landscape including
the “natural and physical qualities and characteristics of an area that
contribute to people’s appreciation of its pleasantness, aesthetic coherence,
and cultural and recreational attributes”.3

Visual Catchment

The visual catchment is the area of land from which part or all of the Project
area is visible. This is largely determined by landform, land cover and built
elements, which in combination may obscure or filter views.

3 Resource Management Act 1991.

Te Tupu Ngatahi Supporting Growth

16/December/2022 | Version 1 | viii

227



Assessment of Landscape Effects

1 Executive Summary

Assessment undertaken

This Landscape Effects Assessment (LEA) has been undertaken with reference to Te Tangi a te
Manu, Aotearoa New Zealand Landscape Assessment Guidelines*. It assesses the effects resulting
from the proposed North West Strategic Arterial Network on the physical landscape, landscape
character, natural character and visual amenity. There are no ONLs within the proposed designations
for the Project.

Changes and effects during the construction process and / or activities associated with the
implementation of development are considered separately to those generated by a completed
development.

These assessments cover six separate areas as follows:

NoR S1: Alternative State Highway, including Brigham Creek Interchange

NoR S2 SH16 Main Road Upgrade

NoR S3Rapid Transit Corridor (RTC), including the Regional Active Mode Corridor (RAMC)
NoR KS Kumeu Rapid Transit Station

NoR HS Huapai Rapid Transit Station

NoR S4 Access Road Upgrade

Potential Positive Effects

A number of positive landscape and visual effects are anticipated as a result of the scheme on
completion of proposed mitigation.

Positive effects are likely to include:

A streetscape to support the emerging urban form of the NoR S2 and S4 project corridors;

A net increase in green infrastructure within the urban Project areas, these have the potential to
include new street trees, berm and stormwater plantings and planted stormwater wetland. This is
anticipated to result in improved visual amenity for road users and adjacent audiences; and
Slower speed limits adjacent to existing dwellings and commercial activities improving the
experiential qualities of the corridor for users as well as private properties adjacent to an urban
road corridor.

The likely introduction of a large linear band of predominantly native planting along either side of
the Alternative State Highway. This will provide linear habitat and landscape integration along the
length of the ASH

Construction Effects

Adverse construction effects are expected to be primarily related to construction sites, the presence of
construction plant within existing and new road corridors, lighting of night works, and the construction
of wetlands. The phasing of the Project will increase the intensity of construction traffic moving along
the Project routes throughout the construction period. The phasing of the works along the corridor

4Te Tangi a te Manu: Aotearoa New Zealand Landscape Assessment Guidelines’, [Final Draft subject to final editing, graphic design,
illustrations, approved by Tuia Pito Ora/NZILA 5 May 2021]
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reduces the length of time audiences are expected to experience adverse effects resulting from
construction. Mitigation measures are proposed to reduce the impacts of these construction effects.
The anticipated landscape and visual effects are considered with and without the implementation of
mitigation measures.

Operational Effects

Adverse operational effects are expected to be as a result of a widened or introduced road corridor
resulting in changes in landform and removal of vegetation. It is proposed that during the detailed
design phase the mitigation measures will be confirmed as part of a ULDMP. The anticipated
landscape and visual effects are considered with and without implementing mitigation measures.

Conclusions

Across all NoRs, the adverse landscape and visual effects without the implementation of mitigation
proposals will range from moderate-high adverse to very low adverse during the construction phase.
Landscape and visual effects during the operational phase, without mitigation are anticipated to range
from high adverse to low adverse.

It is anticipated that across all of the NoRs, where mitigation measures are undertaken landscape and
visual effects will be reduced and range from moderate adverse to very low adverse during the
construction phase of works. With the project information currently available, during the operational
phase of works it is anticipated that landscape and visual effects will range from low-moderate
adverse to very low adverse. Across all NoRs the proposed operational effects are assessed
approximately 3-5 years after implementation when proposed planting has become established. After
implementation and establishment, it is expected that landscape effects will continue to diminish over
time while planting matures.

The highest level of anticipated adverse landscape effects with or without mitigation are related to the
landscape and visual effects related to introducing new highway infrastructure into existing rural
landscapes, the removal of trees within the Huapai Domain, Kumeu River Park and Fred Taylor Park
and the removal of scheduled notable trees adjacent to SH16 (NoR S2 and NoR S3). Wetlands,
watercourses and riparian vegetation are also sensitive to the changes proposed in the construction
and operation of the projects - in particular where there are new proposed crossing points, structures
and culverts including within the Totara Inlet, Totara Creek, Ngongetepara Creek, Karure Stream,
Kumei River (and its branches), Pakinui Stream and the Ahukurama Stream. It is recognised
however that there is the potential for positive effects as a result of improvements to degraded
watercourses. Although some landscape elements of the proposal fall under the umbrella of regional
consent matters (in particular the impacts on water bodies, water courses, wetlands and riparian
vegetation) and therefore outside of the scope of the NoRs. Their effects on the landscape have been
considered as part of this assessment which, takes a holistic view of the landscape and have formed
part of the overall consideration of the designation. These elements will also be considered within the
future regional consent assessment.

The highest level of anticipated adverse visual landscape effects across all NoRs is related to
retained residential properties where existing screening and filtering vegetation is removed and / or
the road corridor moves closer or is introduced to the resident audience. For all of the NoRs it is
anticipated that adverse effects can mitigated and will become amalgamated into the emerging urban
development.
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2 Introduction

This Landscape Assessment has been prepared for the North West Strategic projects and Kumet
Huapai Local Arterials Notices of Requirement (NoRs) for Waka Kotahi NZ Transport Agency (Waka
Kotahi) and Auckland Transport (AT) (the “Strategic Assessment Package”).

The NoRs are to designate land for future strategic and local arterial transport corridors as part of Te
Tupu Ngatahi Supporting Growth Programme (Te Tupu Ngatahi) to enable the construction,
operation and maintenance of transport infrastructure in the North West area of Auckland.

The Strategic Assessment Package will provide route protection for the strategic routes, which
include:

Alternative State Highway (ASH), including Brigham Creek Interchange (BCI)
Rapid Transit Corridor (RTC), including the Regional Active Mode Corridor (RAMC)
Kumeu Rapid Transit Station

Huapai Rapid Transit Station

State Highway 16 (SH16) Main Road Upgrade

© O © © ©

It also includes the upgrade of Access Road, an existing local arterial corridor within Kume-Huapai.

This report assesses the landscape effects of the North West Strategic Assessment Package
identified in Figure 4-1 and Table 2-1 below. Refer to the main AEE for a more detailed project
description.

Table 2-1: North West Strategic Assessment Package — Notices of Requirements

Notice Project

NoR S1 Alternative State Highway (ASH), including Brigham Creek Interchange (BCl)

NoR S2 SH16 Main Road Upgrade

NoR S3 Rapid Transit Corridor (RTC), including the Regional Active Mode Corridor (RAMC)
NoR KS Kumeu Rapid Transit Station

NoR HS Huapai Rapid Transit Station

NoR S4 Access Road Upgrade

2.1 Purpose and Scope of this Report

This assessment forms part of a suite of technical reports prepared to support the assessment of
effects within the Strategic Assessment Package. Its purpose is to inform the AEE that accompanies
the Strategic Assessment Package sought by Waka Kotahi and AT.

This report considers the actual and potential effects associated with the construction, operation and
maintenance of the Strategic Assessment Package on the existing and likely future environment as it
relates to landscape effects and recommends measures that may be implemented to avoid, remedy

and / or mitigate these effects.

The key matters addressed in this report are as follows:

Te Tupu Ngatahi Supporting Growth 16/December/2022 | Version 1 | 3

230



Assessment of Landscape Effects

a) ldentify and describe the landscape context of the Strategic Assessment Package area;

b) Identify and describe the actual and potential landscape effects of each NoR corridor within the
Strategic Assessment Package;

c) Recommend measures as appropriate to avoid, remedy or mitigate actual and potential landscape
effects (including any conditions / management plan required) for each corridor within the Strategic
Assessment Package; and

d) Present an overall conclusion of the level of actual and potential landscape effects for each
corridor within the Strategic 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 NoR corridor and project features within the Strategic Assessment Package as
it relates to landscape;

c) ldentification and description of the existing and likely future landscape;

d) Description of the actual and potential positive effects of the Project;

e) Description of the actual and potential adverse landscape effects of construction of the Project;

f) Description of the actual and potential adverse landscape effects of operation of the Project;

g) Recommended measures to avoid, remedy or mitigate potential adverse landscape effects; and

h) Overall conclusion of the level of potential adverse landscape effects of the Project 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 landscape 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.

2.3 Preparation for this Report

The assessment is derived from the following data collection and field work:

¢ Online data collection of aerial maps and AUP:OP / GIS overlays, including, but not limited to:
o Significant Ecological Areas (SEAS)
e Outstanding Natural Features (ONF) and Outstanding Natural Landscapes (ONL)
e OQutstanding Natural Character (ONC)
e High Natural Character (HNC)
e Land Cover Data Base (LCDB)
e AUP:OP zones; and
e Catchments and hydrology
e Desktop analysis of the roads, urban areas / future urban areas with Google Maps and Google
Streetview.
o Site Visits to each of the NoR areas, was undertaken in July 2020 and February / September 2022
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e The purpose of these site visits was to understand and evaluate the existing baseline as part of
determining the physical and sensory impacts the schemes would have on the site and the
broader landscape, in addition to the identification of the viewing audiences.

o A study of aerial photography including land use, landform and vegetation patterns was
undertaken, in addition to the site visit, to determine the visual catchment and viewing audience of
the proposal.

e Private properties which are likely to be affected have been visually surveyed from nearby publicly
accessible locations where possible, with further reference to aerial imagery to understand the
nature of these potential viewing audiences.

¢ Review of related specialist reports including Ecology, Arboriculture and Urban Design.

Te Tupu Ngatahi Supporting Growth 16/December/2022 | Version 1 | 5

232



Assessment of Landscape Effects

3 Assessment Methodology

3.1 Overview

This Landscape Effects Assessment (LEA) has been undertaken with reference to Te Tangi a te
Manu, Aotearoa New Zealand Landscape Assessment Guidelines®. The same methodology applies to
the construction and operational stages of the works and for NoRs (S1, S2, S3, KS, HS and S4).

While natural character, landscape and visual amenity effects assessments are closely related, they
form separate procedures. An assessment of the effects on natural character of an activity involves
consideration of the proposed changes to the current condition compared to the existing. The
assessment of the potential effects on landscape considers effects on physical attributes, landscape
character and values. The assessment of visual effects considers how changes to the physical
landscape affect the viewing audience.

A detailed description of the methodology is available in Appendix 1 of this assessment.

3.2 Scale of Effects

In determining the magnitude of potential and actual landscape and visual effects of each project, a
consistent 7-point rating scale has been used that is based on the recommendations in the Te Tangi a
te Manu, Aotearoa New Zealand Landscape Assessment Guidelines. The effects ratings referred to in
this assessment are based upon a seven-point scale which ranges from ‘very low’ to ‘very high’ (a
detailed description of these scales is available in Appendix 1 of this assessment).

3.3 Landscape Values, Landscape Sensitivity

Landscape values consider any scheduled high value landscape areas (ONLs, ONFs. HNCs or
ONCs) at a national, regional or district level within or directly adjacent to the NoR areas.

The sensitivity of landscape is influenced by the existing land use, future landscape direction
(AUP:OP and also the Whenuapai Structure Plan). The interfaces between lands and water (riparian
margins) are particularly sensitive to landscape change. Other landscape attributes may also be
sensitive to the effects of landscape change such as topographical and landform features, vegetation,
landmarks and landscape features in the contextual landscape.

3.4 Landscape and Natural Character Effects

Landscape effects derive from changes in the physical landscape, which may give rise to changes in
its character and how this is experienced over time. This may in turn affect the perceived value
ascribed to the landscape.

Effects will be assessed in terms of:

e Temporary / construction effects, which relate to the construction activities required to implement
the scheme.

5Te Tangi a te Manu: Aotearoa New Zealand Landscape Assessment Guidelines’, [Final Draft subject to final editing, graphic design,
illustrations, approved by Tuia Pito Ora/NZILA 5 May 2021]
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o Permanent / operational effects, the effects on the landscape of completed works (including
integrated landscape mitigation measures).

Natural character effects pertain to changes to the coastal environment (including the coastal marine
area), wetlands, and lakes and rivers® and their margins. Effects are primarily concerned with the
degree to which natural processes, natural patterns and natural elements have undergone human
modification. Alterations to watercourses, water bodies, wetlands, riparian vegetation all are the
subject of a separate regional consent process, this will also consider the natural character effects.

The natural character assessment for this Project applies to the existing water bodies and wetlands
associated with Totara Creek, Totara Inlet, Ngongetepara Creek, Karure Stream, Kumed River (and
its branches), Pakinui Stream and the Ahukurama Stream.

Figure 3-1: Kumeu River tributary and pond located to the south of the SH16 Main Road adjacent to the
Kumeu Garden Hub.

3.5 Visual Effects

Visual effects relate to the changes that arise in the composition of available views as a result of
changes to the landscape. Visual effects are considered for both temporary (construction effects) and
permanent (operational effects) of the NORs.

Assessment photography was obtained during the Project site visit in November 2021 and September
2022. The outlook from viewpoints that were captured onsite were photographed and assessed in
variable weather conditions and at standing eye level.

6 A 'river is defined in the RMA as a continually or intermittently flowing body of fresh water; and includes a stream and modified watercourse.
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3.6 Limitations and Project Assumptions

This landscape assessment does not specifically address and respond to Mana whenua values from
a landscape planning perspective. This report references the latest data available in respect of these
matters at the time of issue.

All site assessments have been undertaken from public land and supported through detailed desktop
GIS mapping and aerial photograph information.

A range of assumptions have been made in order to establish a consistent approach across the
Project and to clearly define the parameters of the context of the construction and operational phases.
Detailed list of the Project Assumptions is available in Appendix 1 of this assessment.

The findings of this landscape effects assessment are underpinned by the Project assumptions:

3.7 Statutory Guidance
3.7.1 Notice of Requirement

This assessment has been prepared to support the NoRs for the Project. The process for
consideration of a NOR is set out in section 168 of the RMA. This includes consideration of the actual
or potential effects (including positive effects) on the environment of allowing the requirement under
the Resource Management Act (RMA).

3.7.1.1 Precincts and Subdivisions

A number of Precinct overlays exist that are relevant to the Strategic Package, largely within the
Kumed-Huapai area. These are outlined below and shown in Figure 3-2 below:

¢ 1516 Kumei Precinct: the purpose of the Precinct is to enable the establishment of a town
centre to serve the Kumeu and Huapai area with a strong commercial core and associated
residential and recreational areas.

¢ 1517 Kumeii Showgrounds Precinct: Provides specifically for the activities undertaken by the
Kumed District Agricultural and Horticultural Society at the showgrounds.

o Special Housing Area - Huapai:2 Precinct: Provides for the comprehensive and integrated
development for residential purposes.

o Special Housing Area - Huapai Triangle Precinct: which allows for urban expansion to
support Huapai and Kumed’s role as a compact centre.
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Ifigure 3-2: Kumei-Huapai - AUP:OP Precinct overlays

3.8 Non-Statutory Guidance

The Kumet-Huapai / Riverhead area has not been structure planned. Land release for the Kume-
Huapai / Riverhead area is identified in the FULSS to occur between 2028 and 2032. Council’s
current view is that structure planning must occur prior to the release of land currently zoned FUZ.
This is indicatively programmed for Kumed-Huapai / Riverhead in 2025.

The project team has working closely with Auckland Council to support land use integration for the
Kumeut-Huapai / Riverhead area.
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Figure 3-3: Spatial Land Use Strategy - Kumeii-Huapai, Riverhead, and Redhills North.

Note: The Spatial Land Use Strategy is not a detailed structure plan and is only intended to be a high-
level outline of the future land uses in the Future Urban zone.

3.8.1 Whenuapai Structure Plan September 2016

Only the NoR S1 Alternative State Highway (ASH), including Brigham Creek Interchange (BCI)
Project will be within the Whenuapai Structure Plan area.

Detailed analysis of the Whenuapai Structure Plan is available in Appendix 1 of this assessment.
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Figure 3-4: Whenuapai Structure Plan Map

3.8.2 National Policy Statement on Urban Development — NPS UD

The National Policy Statement-Urban Development (NPS-UD) came into effect on 20 August 2020
and sets out a list of things that local authorities must do to give effect to the objectives and policies
defined within the policy statement.

Detailed analysis of the NPS UD is available in Appendix 1 of this assessment
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4 Strategic Assessment Package Overview

An overview of the Strategic Assessment Package is provided in Figure 4-1, with a brief summary of
the Strategic Assessment Package projects provided in Table 4-1.

| =mmm  Strategic routes

5 “@- State Highway (SH)
¢ Y
-‘ﬂm.imm" L

Figure 4-1: North West Strategic Assessment Package — Overview of NoRs for Assessment

Table 4-1: Strategic Assessment Package Project Summary

Corridor NOR | Description Requiring Authority

Alternative State Highway S1 A new four-laned dual carriageway Waka Kotahi
motorway and the upgrade of Brigham
Creek Interchange.

State Highway 16 Main Road S2 Upgrade to urban corridor including Waka Kotahi
Upgrade (alteration to existing active modes and realignment of Station

designation 6766) Road intersection with SH16.

Rapid Transit Corridor S3 New Rapid Transit Corridor and active Waka Kotahi

mode corridor in one co-located corridor.

Kumeu RTC Station KS New rapid transit station, including Waka Kotahi
transport interchange facilities and
accessway.

Huapai RTC Station HS New rapid transit station, including Waka Kotahi

transport interchange facilities, park and
ride and accessway.

Access Road Upgrade S4 Upgrade of Access Road to a four-lane Auckland Transport
cross-section with separated cycle lanes
and footpaths on both sides of the
corridor.
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The purpose of the NoRs within the Strategic Assessment Package is to protect the transport
corridors that will support the future urbanisation of Whenuapai, Redhill’'s North, Kumed and Huapai.
Construction and operation of the new and upgraded corridors will likely not occur until urbanisation
has at least been confirmed by way of a plan change or is under development. The AUP:OP permits
activities for infrastructure, which will also change the likely future environment. These activities
include vegetation clearance and the removal of trees, excluding notable trees and street trees, in
urban, FUZ and rural zones. The AUP:OP activities related to infrastructure and relevant to landscape
impacts are set out in Appendix 3 of this assessment, Appendix 4 outlines which landscape impacts
are relevant to the AUP:OP Regional and District Plans.

Please refer to the AEE for further information on these NOR, including a route description, key
features and the planning context.
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5 Potential Positive Effects

Positive effects in relation to landscape and visual elements are primarily associated with the
provision or improvement of urban design and landscape amenity. Although infrastructure projects
often introduce or expand a transportation corridor, there are opportunities to improve the visual
amenity, landscape legibility and improve landscape character features. Positive landscape effects
may result from general landscape improvements associated with the project and / or specific
mitigation measures designed to improve anticipated landscape and / or visual effects.

A number of positive landscape effects are anticipated as a result of the operation of the
Projects (including proposed mitigation).

Positive effects are likely to include:

e A streetscape to support the emerging urban form of the NoR S2 and S4 project corridors;

e The potential for a net increase in green infrastructure within the urban Project areas, these have
the potential to include new street trees, berm and stormwater plantings and planted stormwater
wetlands, resulting in improved visual amenity for road users and adjacent audiences;

o Slower speed limits adjacent to existing dwellings and commercial activities improving the
experiential qualities of the corridor for users as well as private properties adjacent to urban road
corridor.

The potential to introduce a large linear band of predominantly native planting along either side of the
ASH. This would provide a linear habitat and landscape integration along the length of the ASH,
which would have ecological and landscape character benefits.
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6 Construction and Operational Mitigation Measures

6.1 Site Enabling Works

Construction Areas

Construction compounds, laydowns, construction machinery, earthworks, material storage will be
present across all Projects in this Package. Night works, where required, will in places introduce

artificial light into an existing unlit environment. Landscape effects related to activities across this
package of work will be;

e the construction of a new carriage way and permanent development through undeveloped land
(NoR S1, NoR S3, NoR KS and NoR HS);

¢ the widening of an existing road corridor (All NoRs);

e bridge construction (NoR S1, NoR S2 and NoR S3, NoR S4);

e wetland / dry pond construction (All NoRs); and;

e removal of existing buildings and development (NoR S1, NoR S2, NoR S3 and NoR S4).

A more detailed indicative construction methodology is available in the AEE, this details the
sequencing, typical construction impacts and approximate construction timings.

Vegetation Clearance

Broad areas of street-side vegetation are proposed to be removed to accommodate the wider road
corridors and batter slopes (all NoRs). This consists of trees and shrubs (including some large mature
specimen trees) located within the road-side boundaries of private properties, within the Project area.
Exotic pasture, trees, shelterbelt plantings, private gardens, exotic forest patches and cropland make
up the majority of vegetation to be removed.

Vegetation clearance within the existing designation within urban routes and within rural zoned land to
be removed to facilitate the construction of highway are permitted activities.

6.1.1 Urban and Landscape Design Management Plan (ULDMP)
Recommended Measures to to Avoid, Remedy or Mitigate
Construction and Operational Effects

As a condition of each NoR it is proposed that a ULDMP with the following recommendations and
objectives is submitted. These are proposed measures to remedy and mitigate the adverse
operational effects of the Project on the natural and urban landscape and lay out the main design
themes, principles and outcomes of the Strategic Assessment Package.

(a) A ULDMP shall be prepared prior to the Start of Construction for a Stage of Work.

(b) Mana Whenua shall be invited to participate in the development of the ULDMP(s) to provide
input into relevant cultural landscape and design matters including how desired outcomes
for management of potential effects on cultural sites, landscapes and values identified and
discussed in accordance with Condition [xx] may be reflected in the ULDMP. The objective
of the ULDMP(s) is to:
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0] Enable integration of the Project's permanent works into the surrounding landscape and
urban context; and

(i) Ensure that the Project manages potential adverse landscape and visual effects as far as
practicable and contributes to a quality urban environment.

(c) The ULDMP shall be prepared in general accordance with:

(i) Waka Kotahi Urban Design Guidelines: Bridging the Gap (2013) or any subsequent updated
version;

(i) Waka Kotahi Landscape Guidelines (2013) or any subsequent updated version;

(iii) Waka Kotahi P39 Standard Specification for Highway Landscape Treatments (2013) or any
subsequent updated version; and

(d) To achieve the objective, the ULDMP(s) shall provide details of how the project:

(i) Is designed to integrate with the adjacent urban (or proposed urban) and landscape context,

including the surrounding existing or proposed topography, urban environment (i.e. centres
and density of built form), natural environment, landscape character and open space zones;

(i) Provides appropriate walking and cycling connectivity to, and interfaces with, existing or
proposed adjacent land uses, public transport infrastructure and walking and cycling
connections;

(iii) Promotes inclusive access (where appropriate); and

(iv) Promotes a sense of personal safety by aligning with best practice guidelines, such as:

a.  Crime Prevention Through Environmental Design (CPTED) principles;

b. Safety in Design (SID) requirements; and

C. Maintenance in Design (MID) requirements and anti-vandalism/anti-graffiti measures.
(e) The ULDMP(s) shall include:

(i) A concept plan — which depicts the overall landscape and urban design concept, and
explain the rationale for the landscape and urban design proposals;

(i) Developed design concepts, including principles for walking and cycling facilities and public
transport; and

(iii) Landscape and urban design details — that cover the following:

a. Road design — elements such as intersection form, carriageway gradient and
associated earthworks contouring including cut and fill batters and the interface with
adjacent land uses, benching, spoil disposal sites, median width and treatment,
roadside width and treatment;

b. Roadside elements — such as lighting, fencing, wayfinding and signage;
Architectural and landscape treatment of all major structures, including bridges and
retaining walls;

d.  Architectural and landscape treatment of noise barriers;
e. Landscape treatment of permanent stormwater control wetlands and swales;
f. Integration of passenger transport;
g. Pedestrian and cycle facilities including paths, road crossings and dedicated
pedestrian/ cycle bridges or underpasses;
h. Historic heritage places with reference to the HHMP; and
i Re-instatement of construction and site compound areas, driveways, accessways
and fences.
(f) The ULDMP shall also include the following planting details and maintenance requirements:
(i) planting design details including:
a. Identification of existing trees and vegetation that will be retained with reference to

the Tree Management Plan. Where practicable, mature trees and native vegetation
should be retained;
b. Street trees, shrubs and ground cover suitable for berms;
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C. treatment of fill slopes to integrate with adjacent land use, streams, Riparian margins
and open space zones;

d. planting of stormwater wetlands;

e. Identification of vegetation to be retained and any planting requirements ;

f. Integration of any planting requirements required by conditions of any resource
consents for the project; and

g. Re-instatement planting of construction and site compound areas as appropriate.

(i) A planting programme including the staging of planting in relation to the construction

programme which shall, as far as practicable, include provision for planting within each
planting season following completion of works in each Stage of Work; and
(iii) Detailed specifications relating to the following:

a.

© Q00

Weed control and clearance;

Pest animal management (to support plant establishment);
Ground preparation (top soiling and decompaction);
Mulching; and

Plant sourcing and planting, including hydroseeding and grassing, and use of eco-
sourced species.

6.1.2 Recommended Measures to Avoid, Remedy or Mitigate Construction
Effects

In addition to the ULDMP mitigation measures for all activities and built elements, the following
recommended measures during the construction period are proposed for all NoRs are outlined below:

¢ Provide hoarding around the boundaries of site compounds that face on to adjacent residential
properties and outdoor space that overlook the works.

o Interpretation - Where practicable, during construction, install construction hoardings with
interpretive panels in selected areas which are in close proximity and visible to the public, to
provide information about the Project and its progress.

e Wherever possible, stockpile and re-use topsoil from existing pastoral land (within the Project

area),

¢ Mitigate effects related to lighting during night time works by using directional lighting to prevent
sky glow and glare / spill light falling on residential properties.

6.1.3 Recommended Measures to Avoid, Remedy or Mitigate Operational
Effects

In addition to the ULDMP mitigation measures for all activities and built elements, the following
recommended measures during the construction period are proposed for all NoRs are outlined below:

e Provide robust integration and mitigation vegetation coordinated with the ecological mitigation
proposals across the whole Strategic area identified in the NW Strategic Package Assessment of
Ecological Effects.
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7 NoR S1: Alternative State Highway, including
Brigham Creek Interchange

7.1 Project Corridor Features

The proposed Brigham Creek Interchange connects with the existing Brigham Creek Road arterial
road at the Totara Inlet bridge to the west of Whenuapai township. The proposed Alternate State
Highway connects with the Brigham Creek Road interchange and crosses the undulating rural
landscape to the south of Kumel and Huapai, connecting to SH16 to the west of Huapai.

The key landscape matters addressed for the Alternative State Highway and Brigham Creek
Interchange are:

e The nature and extent of impacts on the landscape as a physical resource during the construction
period of the scheme. A specific focus on the location of the construction compound, extent of
vegetation clearance, the scale and location of proposed cut and fill slopes and the likely impacts
of bridge construction.

¢ Consideration of landscape character effects and urban amenity issues in relation to the
permanent landscape change, including specific assessment of how this corridor will integrate into
the future urban environment;

o Potential removal of valued trees and consideration of future opportunities to integrate existing
trees.

e Culverting, bridging and earthworks within proximity of existing wetlands and watercourses, as far
as these relate to designation / district plan matters.

¢ Anunderpass at Taupaki Road and bridges over the NAL with further grade separations at
Waitakere Road, Pomona Road, Tawa Road, Puke Road and Foster Road. Tawa Road is
designed to future proof for a full diamond interchange.

e The construction of a new four-lane motorway corridor into a ‘greenfield’ landscape with a cross-
section of approximately 50m to accommodate a four-lane dual carriageway and separated cycle
lanes and footpaths. The typical cross section includes an active mode corridor with central and
side barriers (See Figure 7-1 below).
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Figure 7-1: Alternative State Highway Typical Cross Sections

7.2 Existing and Likely Future Environment

7.2.1 Planning context

The Alternative State Highway (ASH) corridor, including the Brigham Creek Interchange (BCI), is
largely rural and is proposed to traverse land zoned under the AUP:OP as Rural — Countryside Living
Zone, Rural — Mixed Rural Zone and Rural — Rural Production Zones.

The ASH corridor will also traverse two separate areas of FUZ in Redhills North and Kumei-Huapai
with the BCI also currently sitting within FUZ land.

Table 7-1 below provides a summary of the existing and likely future environment as it relates to the
ASH and BCI.

Table 7-1: Alternative State Highway and Brigham Creek Interchange Existing and Likely Future
Environment

Environment | Zoning Likelihood of Change | Likely Future
today for the environment’ Environment®
Rural Rural - Mixed Rural Zone, Low Rural

Rural - Countryside Living
Zone

Rural - Production Zone

Undeveloped | Future Urban High Urban
greenfield
areas

Please refer to the AEE for further information on the planning context.
7.2.2 Baseline / Existing Landscape

7.2.2.1 Baseline Landscape

The route of this scheme traverses west from the existing SH16 / Fred Taylor Drive / Brigham Creek
Road Roundabout across the undulating rural landscape characterised to the south of Kumed and
Huapai.

7 Based on AUP:OP zoning/policy direction
8 Based on AUP:OP zoning/policy direction
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The local landscape character within the scheme corridor is summarised below;

Vegetation cover comprising stand-alone elements of indigenous vegetation, hedgerows,
shelterbelts, trees and shrubs along field boundaries, exotic pastoral grassland, non-native stand-
alone trees, agricultural production including viticulture.

The landscape is characterised by land modification associated with the surrounding rural
productive land use and rural countryside living.

The landscape character values are the existing watercourses, stands of native vegetation and
characteristic natural landforms.

There is the potential to enhance and integrate the road corridor within the FUZ to reduce adverse
effects on the emerging or changing urban landscape.

Landform and Hydrology

The scheme corridor traverses an undulating topography that is elevated to the west. High points
along the corridor are present at the approaches and intersections with Tawa Road and Puke Road.
The lower lying land areas of the route are where the route crosses wetlands, flood plains and
watercourses, specifically the Totara Inlet, Totara Creek, Ngongetepara Creek, Karure Stream,
Kumed River (and its branches), Pakinui Stream and the Ahukurama Stream.

Landcover

The landcover across the corridor is characterised as a distinctly modified pastoral landscape. The
land has been divided into irregular geometric fields bound in parts by structured hedgerows, shelter
belts and small areas of native vegetation. Fields predominantly contain exotic grassland with small
pockets of agricultural crops and rural industry and amenity planting in proximity to dwellings. Areas of
open pasture are located directly adjacent to the road corridor intermittently along the length of the
designation on both sides.

Areas of mature native trees are located in patches throughout the landscape and in proximity to
stretches of riparian vegetation along waterways. Although much of the stream and wetland features
across the scheme area are bordered with exotic grassland species and managed like farm drains,
native riparian vegetation is present within intermittent stretches, particularly within the Kumea,
Ahukamara, and Ngongetepara streams (Figure 7-2 below).

No scheduled notable trees are present within proximity of the designation.
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Figure 7-2. Ahukamara Stream located to the rear of a property at 80 Foster Road

Land Use

The scheme corridor traverses four main AUP:OP zones; Rural - Mixed Rural Zone, Rural -
Countryside Living Zone, Rural - Production Zone and Future Urban zone.

Land use either side of the scheme corridor is predominantly pastoral farming with associated
dwellings, between the RUB and Pomona Road the route is in surrounded by Rural — Countryside
Living Zone, which has more of a rural residential focus. The existing road reserve is within a rural
context and is predominantly pastoral in nature with associated dwellings. Commercial activities are
concentrated to the southern portion of the corridor near to SH18 and Northside Drive. At the eastern
extent of the designation within proximity to Fred Taylor Drive the scheme corridor is surrounded by
FUZ.

Scheduled Landscape and Ecological Features
There are no scheduled landscape or ecological features within or proximate to the designation area.
Historical and Cultural Associations

There are no scheduled historical and cultural features within or proximate to the designation. There
are however 11 Cultural Heritage Inventory (CHI) sites are within or in proximity to the designation
(eight historic structures, one archaeological site, one historic botanical site and one reported
historical site).
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7.2.2.2 Likely Future Environment
Overview

The land surrounding the designation — within the AUP:OP Rural Urban Boundary - will witness a
significant change from rural to urban land use character over the next 10 years within the section of
the corridor located in the Redhills North (including the Fred Taylor Park sports park) and Kumeu
Huapai FUZ land. It is anticipated that the abiotic features of the landscape will be altered over time
as the surrounding landscape is urbanised.

It is anticipated that some of the defining biotic (land cover) features of the landscape will undergo
substantial change alongside future development, due to the removal of large areas of vegetation to
accommodate the future urban areas adjacent to the scheme. This will likely involve the
implementation of street tree plantings, public open space areas and general landscaping within the
private yards of future housing development for public amenity.

The balance of the scheme area within rural zoned areas will continue to have a rural function by the
completion of the project. It is anticipated that the abiotic and biotic features of the landscape outside
of the designation will endure.

7.2.2.3 Whenuapai Structure Plan and Spatial Land Use Strategy - Kumeu-Huapai,
Riverhead, and Redhills North

The Whenuapai Structure Plan provides general guidance for how the FUZ land adjacent to the
designation should be developed over time. The structure plan is illustrated in Appendix 1. The
Spatial Land Use Strategy - Kumeu-Huapai, Riverhead, and Redhills North provides a high level
overview of the expected future development of Kumeu and Huapai.

Land Use

The Whenuapai Structure Plan indicates that at the eastern extent of the designation around the
Brigham Creek Interchange will be urbanised to be High / Medium density residential and for a
“Business” land use. The plan envisages this Business use to comprise Industrial, Retail and
Services. Industrial activities such as manufacturing, transport and storage, logistics, construction and
wholesale trade are expected. Retail and services are expected to be required to support the
increased amount of housing within the Structure Plan.

The Spatial Land Use Strategy - Kumet-Huapai, Riverhead, and Redhills North indicates that the
area surrounding scheme will be with “future residential and other uses”.

7.3  Extent of Visibility and Viewing Audience

The extent of visibility of the proposed road corridor is contained by the surrounding vegetation and
the changes in topography. Notwithstanding the above, some vantage points within the scheme area
are likely to witness heightened adverse visual effects. In summary the viewing audience for the
scheme includes:

e Public Views: Transient public audience (vehicle users). Key roads where views can be obtained
from include: Waitakere Road, Tawa Road, Dysart Lane, Pomona Road, Boord Crescent, Taupaki
Road, Nixon Road, Fred Taylor Drive, Brigham Creek Road, Hanham Road, Puke Road, Foster
Road, Trigg Road and SH16:
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Travelers (cars, pedestrians and cyclists) along Puke Road , Foster Road, Waitakere Road,
Hanham Road, Tawa Road and Taupaki Road which bisect the site (Refer Appendix Site Photo
SP12, SP11, SP7, SP4, SP6);

Private Views: A private viewing audience, comprising views from rural residential and lifestyle

dwellings as well as from the commercial and agricultural businesses located either side of the

scheme corridor. Specifically:
Views from the residential properties within the designation that immediately border the scheme
corridor (131 Foster Road, 22, 36, 37A, 35 Awa Road, Puke Road, 79, 83A, 122 Tawa Road,
164 Motu Road, 48, 66, 70, 95, 121, 130 Pomona Road, 660, 646, 682, 703, \Waitakere Road,
23, 37,42, 62, 68A, 82, 88, 96, 108, 130, 190 Boord Crescent; 374 Taupaki Road, 212 SH16;
139, 141 and 180 Fred Taylor Drive, and; 8, 12, 14, 75 Joseph Dunstan Drive and 15 Brigham
Creek Road (Refer Appendix Site Photo SP9,SP8, SP10, SP11, SP3, SP5 and SP2);
Occupants of nearby commercial buildings and open space adjacent to the proposed corridor.
(Refer Appendix 2: Site Photo SP1);

Views are well contained within the immediate surrounding area of the scheme corridor to the east of
Waitakere Road, where the landscape is relatively flat and intervening vegetation is present. To the
west of Waitakere Road the topography is more undulating which results in the corridor being more
visible in elevated areas and less visible in lower lying areas.

Within the Redhills North and Kumeud Huapai FUZ areas the scheme corridor audiences are likely to
grow over time to include residents of future urban developments. Rural zoned areas within the
corridor are expected to continue to be characterised as they are currently.

There are no regionally or nationally significant landscapes (ONLs, ONFs or ONCs) within or
proximate to the proposed designation boundary. The nearest ONL is Area 3, Taylor Road, south of
Helensville, located approximately 840m to the north of the scheme corridor.

The gently sloping topography and the mature stands of vegetation and braided stream and wetland
network, in particular along the Kumeru River and Ahukuramu Stream contribute to the visual amenity
across the whole landscape. The value of the landscape is particularly heightened in proximity to the
existing stream networks. Within the more modified areas of the landscape, including geometric field
division, exotic shelterbelts, managed hedgerows and highly managed pastoral fields. These pastoral
fields have limited natural features, with these restricted to individual stands of native vegetation. The
rolling topography and steep gullies lined with are a recognisable and distinct feature within the rural
landscape. These features are most prominent between Waitakere Road and Foster Road within the
scheme area.

At the eastern extent of the scheme corridor the designation around the proposed Brigham Creek
Interchange will require the acquisition of 1.62ha of the open space — sports and recreation zoned
land within Fred Taylor Park. This parkland open space that it primarily used for sporting activity and
is surrounded on two sides by mature shelter belt vegetation along the western and south western
boundaries. Three open space — conservation zone areas (Lot 3 DP 109762, 146 Boord Crescent, a
portion of Lot 1 and Lot 2 DP 194257, 156 and 162 Boord Crescent and Lot 3 DP 129560, to the rear
of 178 and 182 Boord Crescent) along the Kumeu River will be within the proposed designation. Only
one of these areas (Lot 3 DP 129560, to the rear of 178 and 182 Boord Crescent) will be directly
impacted by the footprint of the Proposed corridor.
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7.5 Landscape Sensitivity

This corridor is situated within a broader landscape that is a rural landscape and FUZ areas within the
AUP:OP as being suitable for urbanisation. The rural landscape is predominantly a countryside living
zone, which anticipates rural residential land use, including countryside living developments. The
proposed FUZ area to the east is indicated by the Whenuapai Structure Plan will primarily be high and
medium density residential. Rural zoned land which will be retained as rural has medium sensitivity to
the type of change proposed. The scheme area within the FUZ is assessed as having a low sensitivity
to landscape change.

7.6 Assessment of Landscape Effects

7.6.1 Positive Effects

Generalised positive effects related to the NoR are covered in Section 5 of this report. Additional
positive effect specific to this scheme include:

e Improved and / or new opportunities for active modes of transport and the ability to provide
improved connectivity between Kumeud- Huapai and Whenuapai.

e The potential for an increased net area of native planting along the length of the footprint of the
NoR, replacing pastoral land with structured and diverse native planting.

7.6.2 Assessment of Construction Effects

Construction Areas

Site compound and construction areas are to be established at eight locations within the scheme
area. Construction traffic will be heightened at these locations through the construction period of the
scheme.

e Site compound, stockpile, sediment retention pond and lay-down area for bridge or underpass
construction are indicatively located at:
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e 149 Fred Taylor Drive

e 260 State Highway 16
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e 154 Boord Crescent (Bridge Laydown Area)

Site compound location

o 660 Waitakere Road

-

Site compound location ./
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e 9 Pomona Road

»
\

e 54 Puke Road
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e 40 Foster Road

e 727 State Highway 16

!l Site compound location

The indicative site compounds and construction areas are primarily located within pastoral land that is
already somewhat modified by existing rural land use. It is recommended that all grassed areas are
reinstated at the completion of the construction period or alternate arrangements are made in
accordance with the wishes of the landowner.

Without any mitigation it is anticipated that the effects on the landscape would be high to moderate-
high adverse. Assuming that mitigation measures are undertaken, the adverse physical landscape
effects resulting from establishment and use of the construction work areas within the NoR area are
assessed to be low-moderate adverse.
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Vegetation Clearance

Linear stretches of vegetation typically within field boundaries and rural residential lots will be
removed to accommodate the construction and operation of the scheme corridor. This will consist
primarily of non-native vegetation including shelterbelts that are archetypal within the wider modified
rural landscape. Exotic pasture, trees, shelterbelt plantings, private gardens, exotic stands of trees
patches and cropland make up the majority of vegetation to be removed. Riparian vegetation within
watercourses and wetlands will be removed to accommodate the bridges and culverts along the
corridor. These works are subject to a separate regional consent process, however their potential
effects on the landscape and natural character have been included within this assessment and the
selection of the designation.

The riparian vegetation is a mixture of native and non-native vegetation within watercourses (Totara
Inlet, Totara Creek, Ngongetepara Creek, Karure Stream, Kumei River (and its tributaries), Pakinui
Stream and the Ahukurama Stream). Vegetation at the edge of the SEA along Totara Creek
(SEA_T_2034, Terrestrial) will be impacted during the construction of the Brigham Creek Interchange
of the scheme corridor.

Without the implementation of mitigation measures to limit the amount of vegetation removed, it is
anticipated that effects will be between moderate high adverse and moderate adverse. With the
information available and assuming that the proposed mitigation is undertaken the physical landscape
effects likely to arise from vegetation clearance within the designation is assessed as low-moderate
adverse.

Structures and Earthworks

The scheme corridor design includes eight bridges, these are required to allow the crossing of
existing road / rail infrastructure, proposed roads / RTC, to cross wetlands and watercourses or a
combination of the two. These will be particularly concentrated at the eastern of the scheme at the
BCI, where the connections towards Brigham Creek Road, Fred Taylor Drive, SH16 and the ASH
Cross.

The bridges will require additional earthworks at the approaches to these crossing points and will
appear as new structures within the landscape with the exception of the Totara Creek inlet crossing,
which will be an upgrade of the existing bridge.

It is anticipated that across the entirety of the scheme a greater amount of fill earthworks are required.
This will require the importation of structural fill and material and some of these earthworks will occur
on land with slopes greater than 10 degrees. Overall, the proposed design requires a large amount of
fill to accommodate the long sections of raised scheme corridor and bridges.

The impacts and potential landscape effects of the proposed earthworks include the modification of
and permanent changes to the underlying landform to create an elevated corridor, overpasses and
underpasses, surface level changes in close proximity to private properties and earthworks in
proximity to the wetlands and watercourses. The proposed cut and fill slopes range in scale from 1m
to 100m wide and will alter the form of the existing marginal pastoral landform.

As a form of mitigation, it is recommended that topsoil from pastoral land impacted by the proposed
earthworks?® is re-used and proposed slopes are integrated into the surrounding landscape.

9 Refer to NZTA Landscape Guidelines (September 2014), Section 4.12 Topsoil for additional information regarding
best practice guidelines for topsoil management and soil stripping.
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Overall, the earthworks are considered to be of a quantity that is reasonably anticipated with a
development of this scope and scale, particularly a landscape with the existing underlying undulating
topography. The upgrade to the BCI will be upgraded to a substantial degree that will add an
increased verticality compared to the existing interchange. Although bridges and earthworks are
largely matters for regional consents, these will be addressed in future regional consenting process.

Without mitigation it is anticipated that adverse effects related to earthworks and structures would be
moderate-high adverse. With the information at hand and with the implementation of mitigation
measures, including all cut and fill slopes being integrated within the existing landform, the proposed
works are anticipated to be moderate to low moderate adverse.

Wetlands, Dry Ponds and Features

Across the scheme corridor 29 wetland ponds are proposed.

e« Wetland 1 is located in an eastern portion of the Brigham Creek Interchange;

Wetland 1
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e Wetland 2 is located to the north of the corridor within the boundary of 210 Fred Taylor Drive and
approximately 40m of the Ngongetepara;

Wetland 2

o Wetland 3 is located to the north of the corridor at between the road corridor and the RTC, within
the boundary or 280 SH16;

Wetland 3
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Wetland 4 is north of the corridor within the boundary of 388 Taupaki approximately 30m of the
Kumeda River;
Wetland 4 .

1,

Taupaki Road
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e Wetland 5 is located to the south of the corridor located within the boundary of 176 Boord Crescent
approximately 30m of the Kumeu River and Wetland 8 is located to the north of the corridor within

the boundary of 178 Boord Crescent within 180m of the Kumeu River;
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e Wetland 6 is located to the south of the corridor and is located within the boundary of the 152
Boord Crescent approximately 58m of the Kumed River;
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e Wetland 9 is located to the south of the corridor within the boundary of 191 and 219 Pomona Road
and is within 100m of a branch of the Kumei River;

7 &

e Wetland 10 is located to the north of the corridor and south of the realigned Pomona Road. It is
located within the boundary of 55 and 37 Pomona Road the wetland is within 70m of a branch of
the Kumed River;

Te Tupu Ngatahi Supporting Growth 16/December/2022 | Version 1 | 17

261



Assessment of Landscape Effects

e Wetland 11 is located within a quadrant of the Tawa Road Interchange located within the boundary
of 122 Tawa Road;

Wetland 11

e Wetland 12 is located to the north the corridor within the boundary of 151 and 157 Puke Road and

is within 50m of an intermittent branch of the Kumed River;
./

Wetland 12
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e Wetland 13 is located to the south of the corridor within the boundary of 22 Puke Road and is
within 80m of the Ahukuramu Stream and Wetland 16 is located to the east of the main corridor
close to the realigned Puke Road within the boundary of 41 and 47 Puke Road;

Wetland 13

e Dry Pond 14 is located to the east of the corridor next to Foster Road and is located within 40
Foster Road approximately 55m of the Ahukuramu Stream;
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e Dry Pond 15 is located to the east of the corridor adjacent to Foster Road and is located within 23
Foster Road, this pond is approximately 20m of the Ahukuramu Stream;

o Wetland 18 is located to the north of the main corridor and the south of the realigned intersection
of Pomona Road and Tawa Road, within the boundary of 87 and 97 Tawa Road;
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e Wetland 19 is located to the south of the corridor to the north of the realigned Pomona Road and is
located within the boundary of 73 Pomona Road;

Wetland 19A is located to the east of the corridor and to the west of the realigned Pomona Road and
is located within the boundary of 9 Pomona Road.

B Wetiand 19A [N
X 8
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e Wetland 20 is located to the north of the corridor located within the boundary of 144 Pomona
Road,;

-t

e Wetland 21 is located to the south of the adjacent to the Active Mode Corridor connection to
Waitakere Road, located within the boundary of 637 Waitakere Road.
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e Wetland 23 is located to the south of the Waitakere Road / Boord Crescent Link Road Bridge
located within the boundary of 903 Waitakere Road;

.
N

e Wetland 24 is located to the east of the Waitakere Road / Boord Crescent Link Road Bridge
located within the boundary of 37 Boord Crescent;
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Wetland 24
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Wetland 25 is located to the west of the SH16 / Brigham Creek Road Interchange Eastbound off-
ramp and is located within the boundary of 216 State Highway 16 and is approximately 215m from
the Ngongetepara Creek and Wetland 26 is located to the north of the Brigham Creek Road
opposite properties at 2 and 6 Brigham Creek Road and is located within the boundary of 5
Brigham Creek Road;

e
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Wetland 27 is located to the west of the SH16 Brigham Creek Intersection Westbound off-ramp
and is located approximately 40m from an existing drainage ditch;
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e Wetland 30 is located to the east of the Fred Taylor Drive Bridge over motorway / RT Corridor and
is located within the boundary of 149 Fred Taylor Drive.
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e Wetland 32 is located to the west of SH16 adjacent to the proposed Spedding Road and Fred
Taylor Drive corridors and is located within the boundary of 125 and 125A Fred Taylor Drive and
Wetland 33 is located to the east of SH16 at the approach to the Brigham Creek Interchange
within the existing road designation, approximately 40m from the Totara Creek

\\\ |

Wetland 33
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J Wetland 32

The wetlands and dry ponds will require earthworks to re-shape the land and achieve optimal depths
and edge profiles, which will be determined as part of the resource consent phase. With the exception
of Wetland 25 which is within a brown field site that is currently used for light industry, all other
wetlands and dry ponds will be within rural pastoral or residential land.
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It is anticipated that mitigation will reduce adverse effects. However, due to the expected modification
of the landscape and relative scale of the water features we consider adverse effects on the physical
landscape to implement the proposed dry ponds to be low to very low with or without mitigation.

Private Properties

Residential properties within and adjacent to the scheme area (either partially or fully designated) will
be impacted by the scheme in the following ways:
Surface level changes between private property boundaries and the upgraded road corridor,
requiring existing driveways and private accessways to be regraded;
Encroachment into private yard areas and the removal of private garden plantings and trees,
ancillary buildings and boundary fences;
Potential impacts related to the construction of noise mitigation measures;
Visual effects related to night works including light spill and sky glow; and;
Demolition of existing dwellings and ancillary buildings (required properties)

Approximately 34 partially designated dwellings are anticipated to be directly impacted by the works.
Landscape mitigation measures are proposed under 7.6.3 Recommended Measures to Avoid,
Remedy or Mitigate Construction Effects below.

Overall, it is assessed that the adverse effects on the physical landscape on private properties will be
predominantly moderate but moderate-high for a small number of properties for part of the
construction period. Without mitigation effects for some properties are anticipated be moderate -high
and up to high adverse for some properties or for a limited time during the construction period.

Finishing works are expected to include grassing of exposed earth, lighting, signage, line markings,
footpath / cycleway details and reinstatement of private property fences and gardens. Streetscape
elements and landscaping, including that required as mitigation will also be implemented. These
activities are to be determined by detailed design and will occur within the already modified areas of
the designation.

Without the implementation of mitigation measures it is anticipated that landscape effects have the
potential to be low-moderate adverse. With consideration of the information available and providing
that mitigation measures are implemented, landscape effects are anticipated to be low to very low
adverse through this final phase of the construction process.

The construction of the scheme is currently anticipated to be in a number of stages along the
proposed corridor over a period of approximately 4-5 years. Visual effects are anticipated to occur
progressively through the scheme area and transient viewing audiences may concurrently experience
adverse visual effects from multiple stages through the construction period.

The consideration of visual effects through the construction phase acknowledges the full range of
activities (and their resultant visual impact), required to construct the Alternative State Highway.

It is anticipated that construction activities required to implement the proposal will introduce a
concentrated area of construction activity into the existing rural landscape. Within the FUZ the
proposed construction phase will be consistent with the construction activities expected to be
associated with the urbanisation of the FUZ. However, these are anticipated to be particularly
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intensified where the BCI will be built. Another important consideration is that landscape change by
way of vegetation removal and land modification (on private rural property), albeit at a lesser scale,
forms part of the expected backdrop of the existing environment. Although the removal of vegetation
for the implementation of a highway is permitted under the AUP, this does not diminish the level of
change in the landscape or experienced by audiences.

Notwithstanding the above, some vantage points within the scheme area are likely to witness
heightened adverse visual effects through the construction phase due to the magnitude of vegetation
removal and / or earthworks proposed. These areas are outlined below:

Private properties where physical landscape effects will occur within their lots.

Effects on the private properties at 208 and 210 Fred Taylor Drive in proximity to Wetland 2 and
the nearby site compound;

Private property at 284 State Highway 16 in relation to effects during the construction of Wetland
3;

Properties at 178 and 182 in proximity to the nearby site compound and Wetland 8;

Private property a 703 Waitakere Road in relation to effects during the construction of Wetland 7,
Wetland 22 and the nearby construction compound;

Private properties at 646 Waitakere Road; 2 and 8 Hanham Road; and; 194 and 214 Pomona
Road, in relation to the construction of Wetland 9 and the nearby construction compound;
Private property at 4 Dysart Lane in relation to effects during the construction of Wetland 2;
Retained private property at 130 Pomona Road, in relation to effects associated with the nearby
construction compound,;

Private properties at 48, 75 and 95 Pomona Road in relation to the construction of Wetland 10,
Wetland 19A and the nearby site compound;

Private properties at 164 Motu Road, 79 and 83 Tawa Road in relation to effects during the
construction of Wetland 18;

Private property at 80 Puke Road in relation to the nearby construction compound ;

Private properties at 36 and 37 Puke Road in relation to the construction of Wetland 16;

Private properties at 116, 130 and 131 Foster Road in relation to the nearby construction
compound;

Private properties at 69, 80 and 81 Foster Road in relation to the nearby construction compound;
Private property at 59 Foster Road in relation to effects associated with the construction of Dry
Pond 14;

Private properties at 23 Foster Road and 695 SH16 in relation to effects associated with the
construction of Wetland 15 and the nearby construction compound; and;

Private properties at 218-220 SH16 in relation to effects associated with the construction of
Wetland 25

Private properties at 2 and 4 Brigham Creek Road in relation to effects associated with the
construction of Wetland 26.

The nature and significance of the potential adverse visual effects is considered to be reduced
through aspects of the scheme area by the following aspects:

The existing Brigham Creek / Fred Taylor Drive and SH16 Interchange is already a central element
within the visual composition of the surrounding area;

The existing local road corridor landscape has already been modified by previous works required
to shape the existing road connections.
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e The Main Works are expected to last approximately 4-5 years and are currently proposed to be
implemented in six phases which are expected to allow efficient access to the construction zones
while maintaining continued access for the intersecting roads and existing private and commercial
driveways.

Within the context of the surrounding area it is anticipated that audiences within a rural context are
anticipated to have a greater sensitivity to the changes proposed , compared to urban audiences.
Overall, with the implementation of mitigation measures adverse visual effects for the transient public
viewing audience are anticipated to range from moderate to low through the construction phase,
taking into account those vantage points listed above where adverse effects are likely to be
heightened during the temporary construction period. Without the inclusion of mitigation measures the
level of effects experienced by transient audiences are anticipated to range between moderate to
low-moderate adverse.

Adverse visual effects during the construction phase are likely to be heightened for private viewing
audiences directly adjacent to the scheme area on the basis of more direct and prolonged
engagement with the proposed construction activities . This will include the presence of heavy
machinery and the visible disturbance of both the road corridor and also individual private interfaces
with the road.

Therefore, with the inclusion of mitigation measures it is anticipated that adverse visual effects will
range between moderate high to low during the construction phase for private viewing audiences,
depending on their location, proximity to the works and outlook. Without the inclusion of mitigation
measures to it is anticipated that visual effects will range between high to low-moderate adverse.

7.6.3 Recommended Measures to Avoid, Remedy or Mitigate Construction
Effects

Recommendations are in line with the recommendations in Section 6.1.2. In addition to those
measures the following specific interventions are recommended:

e Ensure that measures are taken to prevent techniques to manage or avoid the effects of
construction activities on ground water and wetlands within proximity to site compounds.

7.6.4 Assessment of Operational Effects
7.6.4.1 Natural Character Effects

Natural character forming elements, features and processes within the scheme area are spread
across the length of the schemecorridor, these include: wetlands, rivers and perennial streams. These
are set within a predominantly existing modified rural landscape that has been cleared for pastoral
land use. Indigenous riparian vegetation within wetlands and waterways are varied and intermittent
across the designation. The sections of the Totara Creek, Kumei River and Pakinui Stream within the
scheme corridor designation contain the most concentrated and contiguous native riparian habitats
and are largely unmodified within the rural locations of these streams. We consider that the natural
character rating of these element, features and processes is moderate in nature.

Clearance of indigenous riparian vegetation and habitat will be necessary to facilitate the crossing of
the wetlands and watercourse environments in particular at the crossing of the Totara Creek, Kumei
River and Pakinui Stream. The proposed route design have been aligned to limit the amount of works
in proximity to the Kumed River to the south of Boord Crescent. The interim design proposes bridges
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across these watercourses to minimise the impact on the natural flow of water and to enable the
riparian habitat to continue underneath the bridge. Although the primary streams are bridged in the
interim design subsequent branches of the stream are proposed to be culverted. Adverse effects of
natural character will be heightened where watercourses are culverted as a result in the change to the
natural watercourse, removal of vegetation and the disconnection of contiguous native riparian
vegetation. Any required works within the river bed will be assessed as part of the future regional
consents.

It is recommended that during detailed design process the extent of impacts on watercourses are
reviewed to limit to the disturbance of existing wetland and watercourse features. A planting plan and
vegetation protection plan is recommended as part of the ULDMP which will be developed as part of
the detailed design process. It is recommended that any planting proposed as mitigation through the
regional consents process is integrated with the planting plan as recommended through this
assessment under the ULDMP. This will ensure that natural character values of the watercourses and
wetlands are enhanced or protected where possible as an outcome of the proposal.

On the basis of the above (allowing for future landscape mitigation), adverse natural character effects
are likely to be low, where bridges are used to cross water courses and retain natural character
value. Where culverts are required we consider natural character effects to range from low-moderate
to moderate, these effects will be considered further as part of a future regional resource consent.

Overall, there are likely to be a range of visual amenity effects on public and private viewing
audiences relative to proximity to the corridor. For existing properties set back from the designation
area around the Brigham Creek Interchange, the visual amenity effects are considered to be lower
due to the existing context of the interchange. However, it is anticipated that there will be an
incremental increase in existing effects with the introduction of the state highway and arterial road
interchange over a larger footprint.

Retained private properties that interface with the scheme corridor will predominantly be within the
rural landscape and will experience a change in the view as a result of the introduction of the new
elevated state highway. Private properties which have filtered, screened or distant views towards the
works are expected to experience a reduced level of change in visual amenity as a result of the
works. Properties which front on to the Fred Taylor Drive and SH16 and have existing short distance
views will experience very little difference between baseline views and views during operation.

For some properties directly adjacent to the scheme area (which are partially designated), adverse
visual amenity and residential character effects will be heightened as a result of the construction
impacts including driveway regrading, potential loss of yard space and / or by the introduction of an
urban style carriageway and footpaths / cycleways proximate to private dwellings. It is recommended
that boundary fences and garden plantings (removed through the scheme works) be reinstated on
completion of the works affecting the property. These mitigation measures included within the
proposed ULDMP under the lens of neighbourhood character and as such are discussed further in the
following section.

Very few rural public viewing audiences in the existing environment have a direct view of the
Alternative State Highway due to the lack of connectivity to rural land. FUZ land to at the eastern and
western extents of the scheme corridor is developed over time as visual effects are anticipated to be
reduced for the public viewing audience, based on improved visual amenity for users associated with
streetscape improvements, maturing street trees, berm planting and accessibility to active modes of
transport.
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Public viewing audiences within proximity to the proposal are primarily active mode users along
Brigham Creek Road; Fred Taylor Drive; SH16; Puke Road; Tawa Road; and Fred Taylor Park open
space; which are in or on the edge of the FUZ; and; Taupaki Road, Nixon Road, Boord Crescent,
Waitakere Road, Hanham Road, Pomona, Awa Road, Foster Road and Trigg Road which have rural
zoning.

Overall, some visual effects are anticipated to be mitigated by measures implemented during the
finishing phase of the construction period (within the road corridor and private property boundaries),
proposed planting will mature through the operational phase of the scheme. Intervening vegetation
will reduce some of the long-term residual visual effects of the proposal. However, the approximately
50m wide state highway, which is raised in part, will be a noticeable new feature within the landscape
particularly within rural zoned land. The road corridor will be less apparent as the FUZ is urbanised
over time and in rural areas where the corridor is in cut and when integration / mitigation planting has
matured.

Without the implementation of proposed mitigation it is anticipated that visual effects on transient
viewers will be low adverse, for transient viewers within the FUZ and low-moderate to moderate
adverse for rural audiences through the operational phase of the proposal. For private viewing
audiences, visual effects these are anticipated to range from high moderate to low-moderate for
rural audiences and low-moderate to low for audiences within FUZ.

On the basis of the above and provided that mitigation measures are undertaken, adverse visual
effects within the area are likely to be low for transient viewers within the FUZ and low-moderate for
rural audiences through the operational phase of the scheme. For private viewing audiences, visual
effects are likely to range from low-moderate to low for rural audiences and low to very low for
audiences within FUZ. In both instances effects are anticipated to reduce over an extended period of
time as planting matures and forms a more effective screen / filter.

The principal elements of the proposal will permanently alter the character of the rural features of the
landscape. The FUZ sections of the surrounding area will experience the proposal within the context
of a wider landscape undergoing urbanisation. The rural zoned sections of the surrounding area are
characterised by the lack of streetscape features, informal intermittent vegetation, managed and
unmanaged watercourses, shelterbelt and hedgerows along field boundaries and existing rural land
uses. The existing roadways through the landscape are typically rural in nature and lack urban
characteristics such as a kerb and channel roadway, footpath and street lighting.

The scheme is anticipated to enter the operational phase within the context of increased urbanisation
where FUZ land is progressively live-zoned and urbanised. Although it is not possible to anticipate the
exact future urban land use pattern, Whenuapai Structure Plan suggests that Business, High and
Medium density residential development will be introduced at land around the proposed Brigham
Creek Interchange, as well as the retained Fred Taylor Park Open Space, at the eastern extent of the
designation.

The development of FUZ within the Spatial Land Use Strategy - Kumei-Huapai, Riverhead, and
Redhills North is less structured and is intended to be at a high level. Neighbourhood Centres are
proposed along Motu Road and to the south of Fred Taylor Park, which are proximate to the
designation. It is reasonable to expect that these centres will be surrounded by a predominantly
residential land use. Based on the above the magnitude and nature of landscape change proposed by
the proposal we consider to be a match with the changes that will likely occur throughout the localised
landscape as it is urbanised over time.
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A structured planting design will be implemented through wider designation including on slopes and
embankments as part of the ULDMP, to provide integration of the scheme into the landscape. It is
also recommended that the ULDMP advises on design strategies to design slopes and embankments
to have a more naturalised appearance and integrate with the surrounding rural landscape. These
features and design details are expected to improve landscape and urban amenity of the scheme
corridor.

As outlined earlier broad areas of vegetation within the existing corridor will not be able to be retained.
New tree and forest planting along the length of the corridor will be relied upon to mitigate the loss of
that vegetation (from a landscape character perspective).

It is assessed that planting and design interventions within the ULDMP, in conjunction with
stormwater management and reinstatement planting, will reduce effects on landscape character
associated with broad vegetation clearance within the context of a rural environment.

On the basis of the above without mitigation effects may be as high as high to moderate high
adverse, allowing for future landscape mitigation, adverse landscape character effects are anticipated
to be low-moderate to low once mitigation planting has established.

7.6.5 Recommended Measures to Avoid, Remedy or Mitigate Operational
Effects

Recommendations are in line with the general recommendations in Section 6.1.3.
In addition to these measures the following specific interventions are recommended:

e Address the visual and landscape effects of the ASH on Fred Taylor Park by providing screening
and landscape integration.

7.7 Conclusions

Overall landscape and visual effects without mitigation range from high adverse to low adverse for
the construction phase and high moderate adverse to low adverse for the operational phase. With
the anticipation of mitigation measures being implement landscape and visual effects are anticipated
to range from moderate-high to very low for the construction phase and low-moderate to very low
for the operational phase.

Overall, the adverse effects can be mitigated and reduced over time in relation to the FUZ areas
which will experience urbanisation of the surrounding landscape. The FUZ landscape context has a
lower level of sensitivity to change due to the anticipated developing urban form of the landscape
associated with future urbanisation. The rural areas of the landscape are more sensitive to the
introduction of the road corridor, however optimizing landscape integration, through the ULDMP,
which will assist with the integration of the slopes and embankments into the landscape through earth
shaping and mitigation planting. Heightened adverse visual effects on retained rural properties can be
reduced during the construction phase, however adverse effects will be unavoidable in some
instances.
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8 NoR S2: SH16 Main Road Upgrade

8.1  Project Corridor Features

The proposed SH16 Main Road Upgrade is set primarily within the urban context of the existing state
highway through Kumel Huapai with the exception of the eastern rural and western FUZ ends of the
designation.

The key landscape matters addressed for the SH16 Main Road Upgrade:

e The nature and extent of impacts on the landscape as a physical resource during the construction
period. A specific focus on the location of the construction compound, extent of vegetation
clearance, the scale and location of proposed cut and fill slopes and the likely impacts of bridge
construction.

e The widening of the existing corridor to 24m and the requirement to extend into residential
properties, this will be limited to sections of the corridor only.

e The expansion of the arterial road into rural ‘greenfield’ lots and how it will interface with the
enduring rural environment that is not zoned as FUZ at the eastern and western extents of the
designation.

e Consideration of landscape character effects and urban amenity issues in relation to the
permanent landscape change, including specific assessment of how this corridor will integrate into
the future urban environment;

o Potential removal of large mature urban trees and consideration of future opportunities to integrate
existing trees.

e Consideration of landscape mitigation measures to be included within the recommended Urban
and Landscape Design Management Plan (ULDMP) which would address the potential landscape
and visual effects arising from the operation the scheme.

e Culverting, bridging and earthworks within proximity of existing wetlands and watercourses, as far
as these relate to designation / district plan matters.

The typical cross section includes an active mode corridor with central and side barriers (See Figure
8-1 below).

"N\

Figure 8-1: SH16 Main Road Upgrade Typical Cross Section
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8.2 Existing and Likely Future Environment

8.2.1 Planning context

SH16 Main Road is proposed to be upgraded to a 24m urban corridor along the urban extent of SH16
traversing through well-established retail, commercial and residential environs through Kumeu
Huapai. This corridor contains a range of business, residential and open space and rural land uses
under the AUP:OP (see zoning column in Table 8-1) between the eastern extent of the Kumea-
Huapai township and the western extent of the upgraded corridor (the intersection with the proposed
ASH).

Table 8-1 below provides a summary of the existing and likely future environment as it relates to the
SH16 Main Road Upgrade.

Table 8-1: SH16 Main Road Upgrade Existing and Likely Future Environment

Environment today Zoning Likelihood of Change Likely Future
for the environment?? Environment'!
Rural Rural Mixed Rural Low Rural
Zone,

Rural Countryside Living

Zone

Business Business (Industrial) Low Business (Industrial)
Business (Local Centre) Low Business (Local Centre)
Business (Mixed Use) Low Business (Mixed Use)

Residential Residential Low Residential

Open Space Open Space — Sportand | Low Open Space

Active Recreation

Undeveloped Future Urban High Urban
greenfield areas

8.2.2 Existing / Baseline Landscape
8.2.2.1 Baseline Landscape

The route of this Project runs along the existing SH16 Main Road between Kumei and Huapai,
approximately from Riverhead Road to Foster Road.

The local landscape character within the scheme corridor is summarised below;

o Vegetation cover comprising non-native stand-alone street trees, linear belts of mixed indigenous
and non-native vegetation along riparian corridors, shelterbelts along the road corridor, exotic
vegetation in around private residential and commercial property boundaries.

10 Based on AUP:OP zoning/policy direction
11 Based on AUP:OP zoning/policy direction

Te Tupu Ngatahi Supporting Growth 16/December/2022 | Version 1 | 33

277



Assessment of Landscape Effects

The landscape is characterised by the urban residential and commercial areas of Kumed and
Huapai that border the existing state highway. The NAL to the south of the existing state highway
contributes to the character of the landscape as a transport corridor.

The Huapai Domain and residential zoned land has a low to low-moderate sensitivity to change.
There is the potential to enhance and integrate the upgraded state highway within the FUZ and
provide additional landscape amenity within the corridor.

Landform and Hydrology

The scheme corridor traverses a gently sloping topography that rises from east to west, the
topography has been modified over time to accommodate the existing SH16. High points along the
corridor are located at the western end of the corridor to the north and west of the route within the
undeveloped FUZ and SHZ. The lower lying land areas of the scheme area are located within
proximity of the Ahukuramu Stream, Kume River and its branches, flood plains and wetlands.

Landcover

The landscape across the study corridor is characterised as a distinctly modified urban landscape
within the urban centres of Kumed Huapai in the eastern portion of the corridor. These urban centres
feature a combination of large lot commercial and suburban residential development. The western
portion of the designation within rural and FUZ land is characterised by pastoral and arable geometric
fields and rural residential properties. These field patterns are bound in parts by structured
hedgerows, shelter belts and small areas of native vegetation. Fields predominantly contain exotic
grassland with small pockets of agricultural crops, rural industry and amenity planting in proximity to
dwellings. Areas of open pasture are more prevalent to the north of the route and agricultural to the
south including the Coopers Creek Vineyard.

Areas of mature native trees are located in patches throughout the rural landscape and in proximity to
stretches of riparian vegetation along waterways. Although much of the stream and wetland features
across the study area, native riparian vegetation are present within intermittent stretches, particularly
within the Ahukuramu Stream and Kumeu River (Figure 8-2 below).
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Figure 8-2. Riparian vegetation along a tributary of the Kumeu River to the south of SH16 Main road

A single scheduled notable tree [2603, Silver dollar gum at 396] is present within the designation
present within a thin strip of land between the existing highway and the NAL at 396 Main Road,
Huapai (see Figure 8-3 and Figure 8-4 below). A second notable tree [2591, Poplar] is located to the
south of the scheme within the boundary of a private residence at 399 SH16.

~ —

Figure 8-3. Scheduled notable Tree - 2603, Silver dollar gum at 396 SH16 viewed from Station Road
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Figure 8-4. Scheduled notable Tree - 2603, Silver dollar gum at 396 SH16, viewed across the NAL from the
Huapai Domain car park

Land Use

Land use either side of the scheme corridor is predominantly urban commercial the centre of Kumea
and Huapai. Development to the west of Oraha Road has a more residential focus where the corridor
is bordered by single house zone and mixed housing urban residential development (with some
residential land with a business — mixed use zoning) and the Huapai Domain open space. The
western extents of the corridor to the west of Station Road and Huapai Domain comprises developing
residential single house zone and FUZ which will be developed over time. The southern side of the
route to the west of Matua Road is predicted to continue to have a mixed rural (RMZ) land use into
the future.

Scheduled Landscape and Ecological Features

There are two scheduled notable trees within proximity to the scheme 2591, Poplar at 399 SH16 and
2603, Silver dollar gum at 396 SH16

Historical and Cultural Associations

A Historic Heritage and Special Character overlay 482, Huapai Tavern is located within the
designation at 301 SH16 Main Road Huapai (Refer Figure 8-5 below). More in depth analysis of this
heritage feature can be found in the Cultural Heritage Assessment.

Te Tupu Ngatahi Supporting Growth 16/December/2022 | Version 1 | 36

280



Assessment of Landscape Effects

5 >
! LION RED HUAPAI TAVERN
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Figure 8-5: Lion Red Huapai Tavern, 301 Main Road SH16, Historic Heritage and Special Character
overlay 482.

8.2.2.2 Likely Future Environment
Overview

The FUZ land, at the western extent of the dignation is anticipated to undergo a significant change
from rural to urban land use character. It is anticipated that the abiotic features of the landscape,
principally the topography, will be altered over time as the surrounding landscape is urbanised. The
character of the rural zones land is not anticipated to change, although these areas are adjacent to an
existing state highway.

It is anticipated that some of the defining biotic (land cover) features of the landscape within the FUZ
will undergo substantial change alongside future development, with the removal of large areas of
vegetation to accommodate the proposal. This will likely involve the implementation of street tree
plantings, public open space areas and general landscaping within the private yards of future housing
development for public amenity.

The balance of the designation will continue to have an urban function by the completion of the
scheme, including the change of some residential land for commercial and business uses. It is
anticipated that the abiotic and biotic features of the landscape outside of the designation will endure.

8.2.2.3 Kumeiu-Huapai/ Riverhead area

This area has not undergone a structure planning exercise, it is identified by council that this process
will be undertaken before the land is released to be urbanised. This processed is indicatively
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programmed to be undertaken in 2025 in order for the land to be released between 2028 and 2032 as
indicated in the Future Urban Land Supply Strategy (FULSS).

The Spatial Land Use Strategy for Kumed-Huapai, Riverhead, and Redhills North has been
developed with collaboration between Auckland Council and the project team. This provides a high
level framework that outlines the distribution of future land use (see Figure 8-6 below).

@ Future Business I Open Space Zones
<D Future Local Centre I Business - Town Centre Zone

<2 Future Neighbourhood Centre Business - Local Centre Zone
@D Future Town Centre Business - Neighbourhood Centre
Future Residential and Other Uses 2™
Business - Mixed Use Zone
=H+ Ry B Business - Light Industry Zone
+ =1 Kumeu-Huapai Centre Plan (2017) Zones Outside of RUB
+ =1 Whenuapai Structure Plan (2016) Strategic Transport Corridor Zone
=== Rural Urban Boundary (RUB) Special Purpose Zone
— Streams & Rivers g::tal - General Coastal Marine
Residential Zones Road
= Residential -Terrace Housing and b
Apartment Buildings Zone = el

Figure 8-6: Spatial Land Use Strategy - Kumeu-Huapai, Riverhead, and Redhiils North.

8.3 Extent of Visibility and Viewing Audience

The extent of visibility of the proposed road corridor is contained by the surrounding vegetation and
the changes in topography. Notwithstanding the above, some vantage points within the study area
are likely to witness heightened adverse visual effects. In summary the viewing audience for the
proposal includes:

e Public Views: Transient public audience (vehicle users). Key roads where views can be obtained
from include: Station Road, Access Road, Oraha Road, Tapu Road, Matua Road, Trigg Road and
SH16 (Main Road) :

o Travelers (cars, pedestrians and cyclists) along Station Road, Access Road, Oraha Road, Tapu
Road, Matua Road and Trigg Road which bisect the site (Refer Appendix Site Photo SP17,
SP19, SP20, SP21, SP22);

e Private Views: The private viewing audience, comprising views from predominantly urban business
are residential properties within Kumel and Huapai and rural residential and lifestyle dwellings as
well as from the commercial and agricultural businesses located at the western end of the
designation. Specifically:
¢ Views from the residential properties adjacent to the proposed designation that immediately

front on to scheme corridor (2, 4, 20, 22, 24, 38 Station Road, 7, 338-382, 391,393, 397, 399,
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401,404,405,407, 407A, 529, 551, 573, 583, 587, 609, 619, 623, 631, 641, 643, 677, 693 and
695 Main Road; and 1 Trigg Road. (Refer Appendix Site Photo SP15, SP18, SP16)

¢ Occupants of nearby commercial buildings and public open space adjacent the proposed
corridor (Refer Appendix Site Photo, SP13, SP14)

Views are well contained within the immediate surrounding area of the corridor to the east of the
urban core of Kumel and Huapai, where the landscape is relatively flat and intervening vegetation is
present. The visual catchment within the urban core of Kume@ and Huapai is well contained by
existing vegetation and built form.

To the west of the designation within the FUZ the topography is gently undulating which results in the
scheme corridor being more visible in elevated areas and less visible in areas of depreciation.
However, after this area has been urbanised it is expected that the visual catchment will become
more contained.

8.4 Landscape Values

There are no regionally or nationally significant landscapes (ONLs, ONFs or ONCs) within or
proximate to the proposed designation boundary. The nearest ONL is Area 3, Taylor Road, south of
Helensville, located approximately 880m to the north of the scheme corridor.

The majority of the designation will be within an existing heavily urbanised landscape with a limited
value overall. However, the Huapai Domain, Kumei River Park (informally known as the Open Space
- Informal Recreation Zone adjacent to the Kumeu river at 296 Main Road) and Kumei River (and its
branches) have a heightened landscape and amenity value within the landscape. On the periphery of
the urbanised core of Kumeid and Huapai there are landscape features which contribute to the
character and amenity along the road corridor (refer Figure 8-7 below).

Figure 8-7: Mature exotic shelterbelt / screening trees to the south of SH16 adjacent to the property at 7
Main Road SH16.
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Towards the centre of the NOR corridor land to the north of the Kumed River Crossing will be need to
be acquisitioned. This acquired land comprises approximately 0.1ha of open space and within the
Kumei River Park (refer Figure 8-8 below). This linear open space is primarily used for informal
recreation and provides a green route away from the urban centre along the Kumei River.
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Figure 8-8: View south from Kumei River Park towards Main Road SH16.

8.5 Landscape Sensitivity

This corridor is situated within the existing SH16 road corridor, the existing two lane corridor and
designation are a dominant element within the Kumed and Huapai to