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QUALIFICATIONS AND EXPERTISE 

My full name is Lee Mark Shapiro. 

1. I am an Associate Principal Ecologist and Biosecurity Consultant at 

Boffa Miskell Limited, a national firm of consulting planners, 

ecologists and landscape architects.  

2. I hold the qualifications of Bachelor of Science (Zoology), Masters 

of Science with first class honours (Ecology), both from Massey 

University and a Doctor of Philosophy (PhD) in Ecology from 

Lincoln University. My PhD research focussed on the development 

of encapsulated sodium nitrite, a new low residue toxin for the 

control of feral pigs and possums.  

3. I have more than 15 years’ experience in the area of vertebrate pest 

management ecology. I have significant experience in the research 

and development of tools and methodologies for the control of 

invasive mammalian pest species. In particular: 

(a) I have designed and implemented numerous research projects 

to support the registration and best practice use of new toxins 

for the control of invasive mammalian pests in New Zealand;  

(b) I have expertise in preparing and implementing mammalian pest 

management strategies at a number of large biodiversity 

restoration projects including experience with effective trapping 

and toxic baiting tools and strategies; 

(c) I have published more than 20 reports and peer-reviewed 

scientific papers on matters relating to the development of new 

tools and technologies for the control of mammalian pests in 

New Zealand.  

4. I am a Certified Environmental Practitioner (Ecology Specialist) with 

the EIANZ and am bound by its code of ethics. 

5. I am a member of the New Zealand Biosecurity Institute and the 

New Zealand Ecological Society. 
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CODE OF CONDUCT 

6. I have read the Code of Conduct for Expert Witnesses issued as 

part of the Environment Court Practice Notes.  I agree to comply 

with the code and am satisfied the matters I address in my evidence 

are within my expertise.  I am not aware of any material facts that I 

have omitted that might alter or detract from the opinions I express 

in my evidence. 

BACKGROUND AND ROLE 

7. The New Zealand Transport Agency (“Transport Agency”) has put 

forward a road realignment proposal. Their intention is to construct 

a new section of State Highway 3 (“SH3”) between Uruti and Ahititi 

in the Mount Messenger region north of New Plymouth. 

8. The Mount Messenger and Whitecliffs area is known to Ngati Tama 

as Parininihi. 

9. Ngati Tama have recently reintroduced kokako into the Parininihi 

and established the Kokako Restoration Project. It is my 

understanding that the return of the descendants of the Taranaki 

Kokako to the Parininihi is something that Ngati Tama are very 

proud of and is a source of mana for the tribe. 

10. The proposed Mt Messenger Bypass Project (“Project”) will affect 

areas of importance to Ngati Tama, including Treaty settlement 

land. 

11. The majority of the proposed Project footprint consists of forest and 

wetland habitat consisting of indigenous plant and animal 

communities that are considered to have high ecological value. 

12. Consultants engaged by the Transport Agency have prepared an 

Assessment of Effects on the Environment report1 (“AEE”) that 

outlines the likely effects on native flora and fauna that will result 

from this project.  

                                                 
1 Mt Messenger Bypass Assessment of Effects on the Environment, Mt Messenger Alliance (December 
2017). 
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13. In his statement of evidence in chief (“EIC”), Mr Roger John 

MacGibbon (Tonkin and Taylor; Project Ecologist) explains the 

substantial ecological effects resulting from the project, including 

the effects that cannot be avoided. In an effort to address those 

effects that cannot be avoided a compensation package (“the 

Restoration Package”) has been developed. The details of the 

Restoration Package are outlined in: 

(a) The Ecology and Landscape Management Plan2 (“ELMP”), 

included as Appendix D to the Construction Environmental 

Management Plan for the Project. 

(b) EIC of Roger John MacGibbon. 

(c)  Supplementary Statement of Evidence of Roger John 

MacGibbon. 

14. One of the principal components of the proposed Restoration 

Package involves the undertaking of pest management in perpetuity 

within a Pest Management Area (“PMA”) of 3,650 ha.  

15. Te Rūnanga o Ngāti Tama have engaged me to review the 

proposed pest control measures as well as the pest and biodiversity 

monitoring proposed for the Restoration Package within the PMA as 

outlined in the ELMP.  

16. I have attended several technical meetings with Roger MacGibbon 

and staff from the Department of Conservation (“DOC”) to discuss 

the proposed Restoration Package. 

SCOPE OF EVIDENCE 

17. The purpose of my evidence is to outline the instances in which the 

mammalian pest control and monitoring proposed for the PMA, as 

outlined in the ELMP and Supplementary Statement of Evidence of 

Mr MacGibbon, does not provide sufficient detail to enable the 

stated pest management performance targets to be achieved. My 

                                                 
2 Ecology and Landscape Management Plan, Mt Messenger Alliance (July 2018).  
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evidence also provides suggestions as to how the proposed 

Restoration Package can be improved.  

SUMMARY OF KEY FINDINGS 

Development and implementation of pest control mitigation 

18. In the introduction of the ELMP, the aspirations of Ngati Tama to 

develop and implement the pest control mitigation are referred to 

but the details are not discussed further. 

19. In his evidence, Mr MacGibbon refers to the success of the Kokako 

Restoration Project within the Parininihi as the most telling evidence 

as to why the proposed pest control component of the Restoration 

Package has a high likelihood of success. 

20. The success of the Kokako Restoration Project in the Parininihi 

illustrates how effective Ngati Tama have been at undertaking a 

large-scale restoration project in this area. In hui with Te Rūnanga o 

Ngāti Tama they have expressed a desire for the iwi to be directly 

involved with the development and implementation of the pest 

control mitigation. 

21. In my opinion, the involvement of Ngati Tama with the development 

and implementation of the pest control mitigation is vital to its 

potential success given their unique understanding of the terrain 

and effective control methodologies for this area, as well as their 

natural intergenerational association with this area.  

Proposed location of the PMA  

22. The proposed location of the PMA (Appendix 1) is directly adjacent 

to Ngati Tama land in the west (referred to as the Parininihi) in 

which members of Ngati Tama are currently carrying out 

mammalian pest control as part of the Kokako Restoration Project.  

23. As outlined in para. 59 of the EIC of Roger John MacGibbon, four 

ecology principles of best practice were applied when developing 

the Restoration Package. These included ecological equivalence, 

ecological proximity, connectedness and high likelihood of success. 
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I agree with the inclusion of these principles when used to 

determine the location of the PMA. 

24. Based on these best practice principles, in my opinion the most 

western area of Ngati Tama land identified as being included within 

the PMA (Appendix 1) does not neatly align with the principles of 

ecological proximity or connectedness.  

25. The most western area of Ngati Tama land identified as within the 

PMA is not connected to the remainder of the proposed PMA to the 

east (Appendix 1). The far eastern extent of the DOC land proposed 

to be included in the PMA are also further removed from the impact 

site and are therefore reduced in ecological proximity.  

26. The area of Ngati Tama land referred to as the Ngati Tama 

Parininihi Block (Appendix 1) is connected to the main area of the 

proposed PMA and is directly adjacent to the impact site of the 

Project. In my opinion, this area adheres to the four ecology 

principles of ecological equivalence, ecological proximity, 

connectedness and high likelihood of success. I would have 

expected this land to be included within the proposed PMA instead 

of the most western area of Ngati Tama land identified as within the 

PMA or the eastern extents of the DOC land. 

Proposed methods of mammalian pest control 

27. Goodnature A24 traps have been recommended in the ELMP for 

the control of rats and they have also been recommended for stoat 

control, in addition to double-set DOC200 traps.  

28. Goodnature A24 traps are advertised as having a long-life lure for 

rats to enable these traps to remain attractive for several months 

before rebaiting is required. A long-life stoat bait does not currently 

exist for the Goodnature A24 trap. These traps would need to be 

rebaited at least monthly and in my opinion, are not suitable for 

stoat control as part of this project. 
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29. I am aware of a number of New Zealand biodiversity restoration 

projects where Goodnature A24 traps have not been effective at 

maintaining low rat numbers.  

30. Windy Hill Sanctuary on Great Barrier Island have a grid of 293 

Goodnature A24 traps for rat control and during an 18-month trial 

these traps were not able to reduce rat numbers below 20% RTI 

even when traps were spaced at 25 m intervals on trapping lines. 

31. It is my opinion that Goodnature A24 traps should not be used as 

the only trap for controlling rats in the proposed pest management 

treatment area. In my opinion, double-set run through DOC200 

traps should be used to control stoats and rats and Goodnature A24 

traps should only be used in areas that are difficult to access.  

32. The ELMP identifies feral cats as a target species for control by 

trapping but does not list the suggested trap type. In my opinion, 

DOC250 traps should be used to control feral cats. 

Pest mammal monitoring 

33. The monitoring of pest mammal abundance and the monitoring of 

biodiversity are the two success measures for the pest control 

mitigation in the PMA and, in my opinion, to provide reliable data 

they need to use robust monitoring methods and be aligned in both 

the monitoring period and frequency.  

34. The monitoring regime for pest mammal species outlined in section 

9.5.3.1 of the ELMP proposes annual monitoring for the first five 

years with three sample points each year and then once annually in 

years six and beyond. 

35. DOC best practice monitoring3 for mustelids and rats suggests 

monitoring on at least four separate occasions each year. This can 

either be every three months or on four occasions (each at least 

one month apart) in late spring and summer months to coincide with 

                                                 
3 Gillies, C.A.; Williams, D. 2013: DOC tracking tunnel guide v2.5.2: Using tracking tunnels to monitor 
rodents and mustelids. Department of Conservation, Science & Capability Group, Hamilton, New 
Zealand. 
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the breeding season for most forest birds and the period of peak 

mustelid abundance.  

36. Monitoring at the intensity recommended by DOC will mean that 

spikes in the abundance of rats or mustelids can be responded to 

through the implementation of control methods (trapping and the 

application of toxins in bait stations) in addition to those already 

being carried out. 

37. In my opinion, monitoring of pest mammal species in the PMA 

should be undertaken on four separate occasions each year for at 

least the first 12 years following the commencement of the pest 

management programme. As well as providing important 

information on the efficacy of pest control, this 12 year pest 

monitoring programme would also align with the proposed 12 year 

monitoring program for biodiversity (outlined in section 9.5.3.2 of 

the ELMP).  

38. Section 9.5.3.3 of the ELMP proposes an adaptive pest 

management response to pest monitoring targets. In my opinion, 

the key to an effective adaptive pest management response relies 

on collecting as much pest monitoring data as possible and one 

annual monitor from years six onwards would not provide adequate 

information for a truly adaptive management approach. 

39. The proposed monitoring regime for pest mammals outlined in the 

ELMP does not include the monitoring of mustelids and rats 

immediately before and after the proposed three-yearly aerial 1080 

operations. Monitoring before and after the control of pests with 

aerial 1080 is standard practice for DOC, and, in my opinion is the 

best measure to determine the efficacy of the control operation and 

should be included in addition to the proposed annual pest control 

monitoring regime. 

40. A pest management performance target has not been set for mice 

in the ELMP due to the intensity of effort required to control mice to 

low levels.  
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41. While I can accept that a performance target has not been set for 

mice due to the difficulty in controlling mice with current techniques, 

it is my opinion that the abundance of mice (as recorded in tracking 

tunnels for rat and mustelid monitoring) should be recorded during 

the pest management programme. This is in anticipation of more 

effective techniques for control and monitoring of mice being 

developed in the future that can enable ongoing monitoring and 

make use of these indicative measures of mouse abundance.  

42. Section 9.5.1 of the ELMP reports possum tracking tunnel activity 

as ranging from 4 to 36%. Tracking tunnels are not a valid method 

of monitoring possums and to avoid confusion this data should be 

removed from the ELMP. Possum chew card activity is also 

reported in section 9.5.1 of the ELMP, this is a valid method of 

monitoring possums and is sufficient for reporting possum relative 

abundance provided the tracking tunnel data for possums is 

removed to avoid confusion. 

43. Para 25 of the Supplementary Evidence of Roger MacGibbon 

recommends a buffer area extending from the edge of the PMA 500 

m into the PMA which excludes pest monitoring for mustelids and 

feral cats and a buffer 200 m from the edge of the PMA which 

excludes pest monitoring for rats and possums.  

44. Para 26 of the Supplementary Evidence of Roger MacGibbon 

states that these PMA buffer areas are excluded from pest density 

monitoring because of reinvasion pressure from uncontrolled 

populations on neighbouring land.  

45. In my opinion, as many representative habitat types as possible 

within the PMA should be sampled when pest mammal monitoring 

is carried out. A buffer area extending from the edge of the PMA 

500 m into the PMA would significantly reduce the amount of 

habitat and total area of the PMA that is monitored for mustelids 

and feral cats.  

46. Feral cats and mustelids typically have home ranges far in excess 

of 500 m and so the 500 m buffer would only serve to limit the 
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amount of the PMA and the habitat type that is monitored and is 

unlikely to limit the detection of mustelids and feral cats reinvading 

from neighbouring land. 

47. In my opinion, the buffer area extending from the edge of the PMA 

which excludes pest monitoring for mustelids and feral cats should 

be 200 m instead of the 500 m suggested. This is in line with the 

200 m buffer from the edge of the PMA suggested for rat and 

possum monitoring.    

48. Appendix F of the ELMP (Appendix 1) is a map of the PMA with an 

area referred to as a “Possible Ungulate Control Area”. There is no 

further reference to this area in the ELMP and an explanation of 

what is proposed for this area needs to be included within the 

ELMP.   

Outcome monitoring for biodiversity 

49. As stated in the ELMP, biodiversity outcome monitoring of bird 

species will only occur within the 230 ha offset area of the PMA and 

not within the remaining 3,420 ha of the PMA. The 230 ha offset 

area comprises 6.3% of the 3,650 ha PMA area. 

50. In my opinion, bird monitoring (of those species identified in section 

9.5.3.2 of the ELMP) should be conducted at sites spread across 

the entire PMA as this would more accurately record the overall 

forest bird abundance as well as the effectiveness of pest control 

within the PMA.   

51. The proposed frequency of monitoring for kiwi and forest birds is at 

three yearly intervals for 12 years following the completion of the 

construction program. In my opinion, in the 12 years following the 

completion of the construction program more frequent monitoring 

(preferably yearly) of kiwi and forest bird species would allow a 

better trend to be calculated from more representative data. 

52. The ELMP does not outline what outcome monitoring for bird 

species will occur beyond year 12 if the performance target for birds 

(a 20% increase in relative abundance) is not met. In my opinion, 
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monitoring should continue beyond year 12 for any bird species that 

has not reached the 20% increase in relative abundance by this 

point. This monitoring should then continue until they reach the 20% 

increase in relative abundance target. 

53. The ELMP states that if more than one of the biodiversity outcome 

monitoring targets are not met, the pest management programme 

will be reappraised.  

54. Under the currently proposed biodiversity outcome monitoring there 

is a potential scenario in which kiwi are the only monitored bird 

species that doesn’t reach the target of 20% increase in relative 

abundance by year 12. Under this scenario the outcome monitoring 

proposed in the ELMP would not trigger the pest management 

programme to be revaluated for the purpose of providing kiwi with 

more appropriate protection from key predators.  

55. There is a risk of kiwi being the only species below the 20% relative 

abundance threshold at year 12 and, in my opinion, there should be 

a specific response prescribed specifically for kiwi. This would 

mean that if kiwi fail to reach the 20% relative abundance target this 

alone triggers the pest management programme to be reappraised. 

 

LEE MARK SHAPIRO 

ASSOCIATE PRINCIPAL ECOLOGIST AND BIOSECURITY 
CONSULTANT 

Boffa Miskell Limited 
24 July 2018 

  



© 2018 Microsoft Corporation © 2018 DigitalGlobe ©CNES (2018) Distribution Airbus DS 

DO NOT SCALE FROM THIS DRAWING - Document copyright of Mount Messenger Alliance and its project consultants and may only be used for its intended purpose.

C:\12dSynergy\1\02.CAD_7\99 Figures\MMA-DES-ECO-E1-FIG-1021_1023.dwg  PRINTED BY: WEQXO0 16-Jul-18 11:16 AM

Original Size

Revision

Status

Drawing Number

Tab

Scales

DateDrawn

Approved

DesignedRevision DescriptionRev

Checked

Drawing

Checked

Design

This drawing is not to be used for construction purposes unless signed approved and issued For Construction

Approved

MMA-DES-ECO-E1-FIG-1023 MT MESSENGER BYPASS

ECOLOGY
PROPOSED PEST MANAGEMENT AREA (3368ha)

PREFERRED OPTION MMA-DES-ECO-E1-FIG-1023 C

1:40000 (A3)

1:20000 (A1)

A1

FOR INFORMATION

A FOR INFORMATION QDO'S - RMG LG BS 07/06/2018

B TOPO MAP BASE ADDED QDO'S - RMG LG BS 18/06/2018

C OFFSET PEST MANAGEMENT AREA ADDED QDO'S - RMG LG BS 05/07/2018

NOT FOR CONSTRUCTION

@ A1

@ A3

0

1:20000

1400600400200 12001000800 200018001600

m

1:40000

N

LEGEND

PEST MANAGEMENT TREATMENT AREAS

DOC LAND WITHIN  PMA

NZTA LAND WITHIN PMA

NGATI TAMA LAND WITHIN PMA

PRIVATELY OWNED LAND WITHIN PMA

TO BE NEGOTIATED

OFFSET PEST MANAGEMENT AREA

EXTENDED CORE (903.5ha)

POSSIBLE UNGULATE CONTROL AREA

NGATI TAMA PARININIHI BLOCK

PROPOSED ROUTE


	QUALIFICATIONS AND EXPERTISE
	Appendix 1 EIC Lee Shapiro 20180723.pdf
	Introduction
	Purpose and objectives of the ELMP
	Status of the ELMP
	ELMP Structure
	Associated documents
	Technical reports
	Management plans

	Gaining kaitiaki inputs to ELMP implementation

	Ecological and landscape values and effects
	Introduction
	Summary of ecological values
	Summary of ecological effects
	Summary of landscape values
	Summary of landscape effects

	Ecological and landscape mitigation strategy and framework
	General approach and guiding principles
	Avoidance and minimisation of effects
	Project footprint rehabilitation and restoration
	Mitigation of effects
	Offsetting of residual ecological effects
	Pest management in perpetuity
	Swamp forest restoration planting
	Riparian fencing and planting
	Effects not directly accounted for by the Biodiversity Offsets Accounting


	Landscape and Vegetation Management Plan
	Introduction
	Baseline vegetation ecology survey results
	Landscape and Environmental Design Framework
	Measures during construction to avoid and minimise adverse effects
	High value vegetation areas
	Further design improvements avoiding the loss of high value vegetation
	Removal and relocation of forest resources and threatened, regionally
	Setting aside wood for stream restoration
	Mulching and storage of wood and soil

	Cultural use of significant trees
	Proposed measures to offset and mitigate residual adverse effects
	Propagation material
	Kahikatea dominant swamp forest restoration
	Potential kahikatea / swamp forest restoration planting locations
	Nature of the kahikatea / swamp forest restoration and likely outcomes
	Kahikatea / swamp forest plant and planting specifications
	Pest and livestock management 

	Livestock and ungulate pest animal exclusion
	Small mammal pest and pukeko management
	Pre-planting weed management
	Kahikatea / swamp forest restoration performance measures

	Replacement mitigation planting 
	Potential replacement mitigation planting locations
	Project footprint margins

	Nature of the replacement mitigation planting and likely outcomes
	Replacement mitigation planting specifications
	Pest and livestock management 

	Livestock and ungulate pest animal exclusion
	Small mammal pest and pukeko management
	Replacement mitigation planting performance measures

	Riparian offset restoration planting
	Potential stream restoration planting locations
	Nature of the stream restoration and likely outcomes
	Individual property Riparian Fencing and Planting Plans
	Plant specifications
	Livestock and ungulate pest animal exclusion
	Small mammal pest and pukeko management
	Pre and post-planting site preparation
	Riparian restoration offset planting performance measures

	Addressing the loss of significant trees (200 seedlings programme)
	Rehabilitation plant establishment within Project footprint
	Rehabilitation Strategy
	Fill slopes
	Cut slopes 
	Areas around major structures
	Swales - Vegetated
	Stream Diversions and Constructed Wetlands 
	Rehabilitation Process
	Plant specifications 
	Pest and livestock management 

	Pre- and post-planting site preparation
	Rehabilitation plant establishment performance measures


	Programme
	Supervision protocols for vegetation and habitat clearance and potential

	Bat Management Plan
	Introduction
	Purpose and Objectives

	Responsibilities and competencies
	Regulatory framework
	Baseline survey
	Current understanding of Mt Messenger bats
	Summary of potential effects on bats
	Management of effects on bats
	Vegetation Removal Protocols
	DH.1 Definitions
	DH.2 Introduction 
	DH.3 Quality Assurance 
	DH.4 Roost Identification 
	DH.4.2 Roost Confirmation 
	DH.4.2.1 ABMs 
	DH.4.2.2 Visual 
	DH.5 Vegetation Removal 
	DH.6 Bat Injury or Mortality
	Night works and lighting
	Reporting

	References

	Avifauna Management Plan
	Introduction
	Scope and purpose
	Statutory context
	Identification of key species
	Kiwi
	Fernbird
	Robin, Whitehead, Long tailed cuckoo
	General forest bird community


	Potential ecological effects on avifauna
	Managing effects
	Kiwi Management
	Pre-construction kiwi management
	During-construction kiwi management
	  Post-construction kiwi management


	Accidental bird injury and mortality during construction
	Reporting
	Permitting requirements
	Training requirements
	References

	Herpetofauna Management Plan
	Introduction
	Baseline lizard survey results
	Potential adverse effects on lizards
	Protocols
	Introduction
	Project lizard ecologist
	Protocol A: Identification of lizard habitats
	Protocol B: Lizard salvage
	Nocturnal searches
	Manual, destructive and machine-assisted salvage

	Protocol B: Capture, handling and release
	Protocol C: Lizard injury or death
	Protocol D: Relocation / mitigation site

	Accidental discovery protocol 
	Reporting and communication
	References

	Freshwater Ecology Management Plan
	Introduction
	Baseline freshwater ecology
	Mitigation and offset measures
	Fish Recovery and Rescue Protocols (FRRP)
	Sediment control – Mimi swamp forest
	Vegetation Clearance Protocols
	Fish passage
	Timing of works
	Fish passage through temporary culverts
	Fish passage through permanent culverts

	Minimising adverse effects from in-stream works
	Stream diversion design 
	Stream Rehabilitation 

	Offsets of stream loss
	Restoration to offset stream loss
	Stream Restoration Plan (SRP)

	Water takes
	Water take
	Water intake structure
	Weir structure


	Monitoring
	Monitoring sites
	Pre-construction monitoring - baseline
	Water quality during rain events
	Sediment deposition
	Fish monitoring 
	Aquatic macroinvertebrate monitoring 

	Monitoring during construction
	Fish monitoring
	Aquatic macroinvertebrate monitoring 

	8.4.4 Event based monitoring 
	Fish passage through culverts
	Post construction inspection
	Fish passage monitoring


	Reporting
	Training
	References
	

	Pest Management Plan
	Introduction
	Pest management programme overview – expected results and outcomes
	Pest Management Area
	Proposed pest management strategy
	Pest management methodology
	Adaptive management approach
	Aerial toxin programme
	Ground-based bait station and trap grid for rats, possums and mustelids
	Hunting and the use of Judas animals
	Wasp management

	Timing of pest management

	Performance standards and monitoring
	Existing pest densities
	Pest management targets
	Performance and compliance monitoring
	Pest density performance monitoring
	Outcome monitoring within the PMA
	Adaptive pest management response to monitoring targets


	Appointment of pest management contractors and development of a Pest
	Legal mechanisms and governance
	Management of farm livestock
	Programme
	References

	Peripatus Management Plan
	Introduction
	Scope and objectives
	Survey overview and results

	Statutory context
	Ecological impacts on peripatus
	Peripatus Ecology
	Peripatus management within Project footprint
	Avoidance, minimisation and mitigation
	Pre-construction habitat assessment
	Peripatus Translocation Plan (PTP)
	Purpose and objectives
	Pre-translocation survey in ‘high risk’ habitat areas
	Pre-translocation survey timing
	Translocation release site
	Peripatus search, capture and translocation process
	Salvage of habitat elements
	Potential risk and risk management
	Post-translocation monitoring


	Reporting
	Permitting requirements
	References

	Biosecurity Management Plan
	Introduction
	Myrtle rust management
	Myrtle rust and the Project

	Pest plant management
	Purpose of pest plant management
	Pest plant adverse effects
	Mt Messenger context
	Pest plants at Mt Messenger

	General biosecurity management
	Pest plant prevention measures
	Controlling pest plants around waterways
	Pest plant control
	Control of novel pest plants
	Mitigation and offset plant maintenance

	Pest animal management
	Purpose of pest animal management

	Pest animals absent in Mt Messenger
	Plague skinks
	Argentine ants

	Prevention of pest animal invasions
	Adaptive management
	References

	Roles, Responsibilities and Training
	Roles and Responsibilities
	Training
	Inductions
	Training
	Toolbox talks


	ELMP Review
	Review process
	Minor amendment
	Material Amendment
	 
	 
	Ecology Constraints Map
	Bat competency classes table
	Water Sampling Plan 
	Fish Recovery and Rescue Protocols
	Culvert Summary Tables
	Pest Management Area Plan




	MMA-DES-ECO-E1-DRG-1000_1010.pdf
	Sheets and Views
	MMA-DES-ECO-E1-DRG-1000_1010-MMA-DES-ECO-E1-DRG-1000
	0

	MMA-DES-ECO-E1-DRG-1000_1010-MMA-DES-ECO-E1-DRG-1001
	0

	MMA-DES-ECO-E1-DRG-1000_1010-MMA-DES-ECO-E1-DRG-1002
	0

	MMA-DES-ECO-E1-DRG-1000_1010-MMA-DES-ECO-E1-DRG-1003
	0

	MMA-DES-ECO-E1-DRG-1000_1010-MMA-DES-ECO-E1-DRG-1004
	0

	MMA-DES-ECO-E1-DRG-1000_1010-MMA-DES-ECO-E1-DRG-1005
	0

	MMA-DES-ECO-E1-DRG-1000_1010-MMA-DES-ECO-E1-DRG-1006
	0

	MMA-DES-ECO-E1-DRG-1000_1010-MMA-DES-ECO-E1-DRG-1007
	0

	MMA-DES-ECO-E1-DRG-1000_1010-MMA-DES-ECO-E1-DRG-1008
	0

	MMA-DES-ECO-E1-DRG-1000_1010-MMA-DES-ECO-E1-DRG-1009
	0

	MMA-DES-ECO-E1-DRG-1000_1010-MMA-DES-ECO-E1-DRG-1010
	0



	MMA-DES-ESC-E1-FIG-0011.pdf
	Sheets and Views
	MMA-DES-ESC-E1-FIG-0011
	0



	MMA-ENV-ECL-RPT-2858.pdf
	Introduction
	Purpose and scope of work

	Approach to fish recovery and fish rescue
	Fish recovery, rescue and relocation
	Location of culverts and stream diversion requiring Fish Recover 
	 Roles and responsibilities
	Biosecurity
	Timing of works
	Permits

	Fish recovery, rescue and relocation
	Fish recovery
	Staging of works
	Isolate the work area
	Fish Recovery Protocol A: Overnight netting prior to works
	Fish Recovery Protocol B: Electric fishing and voluntary leaving
	Protocol C: Kākahi recovery

	Fish rescue during earth works
	Fish Relocation
	Procedures for dealing with pest fish

	Reporting

	References

	MMA-DES-ECO-E1-FIG-1021_1023.pdf
	Sheets and Views
	MMA-DES-ECO-E1-FIG-1021_1022-MMA-DES-ECO-E1-FIG-1021
	0

	MMA-DES-ECO-E1-FIG-1021_1022-MMA-DES-ECO-E1-FIG-1022
	0

	MMA-DES-ECO-E1-FIG-1021_1022-MMA-DES-ECO-E1-FIG-1023
	0






<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENZ ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




