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Appendix A: Site Visit Photos



Figure 1: Mangapii Tributary gauging location.



Figure 2: Approximate upstream tie-in location for the realignment channel, on the Managpiu Tributary



Figure 3: Mangapii Stream gauging location and future downstream confluence of the realigned stream.



Figure 4: Proposed realigned steam confluence with the Mangapi Stream location.
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Figure 6: Typical stream bed substrate in the Mangapi Stream



Figure 7: Typical stream characteristics in the Mangapu Stream



Figure 8: Typical stream characteristics in the Managpu Stream



Figure 9: Existing confluence of the Mangapi Tributary and the Mangapu Stream



Figure 10: Mangapu Stream downstream of the existing confluence with the Mangapi Tributary



Figure 11: Mangapi Stream at Ponga Road.



Appendix B: Hydraulic Modelling Results
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Appendix C: Temporal Changes in Stream
Conditions
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11.
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11.
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Appendix D: Preliminary Design Drawings
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Qualifications

Bachelor of Engineering (Honours),
(Natural Resources), University of
Canterbury, 2021

Affiliations

Member of Engineering New Zealand
Member of Water New Zealand

Career Summary

August 2022 — Present

Environmental Engineer, Pattle Delamore
Partners Ltd,

Wellington

Tylan Collins | Environmental Engineer

pdp PATTLE DELAMORE PARTNERS LTD

Tylan Collins

Stormwater Engineer

Tylan is an Environmental Engineer with over 4 years of experience. Tylan has
experience across civil engineering having worked on variety of flood resilience
works including Cyclone Gabrielle Recovery. Tylan has a strong interest in
stormwater and river engineering and trying to find innovative solutions to
design problems.

EXPERTISE

< Hydraulic Modelling

< Flood Hydrology

< Flood risk mapping & assessment of effects
< Stormwater modelling and design

< River erosion protection

< Flood resilience works

CAREER SUMMARY

Since starting at PDP Tylan has worked on a variety of three waters design
projects, hydraulic modelling, and hydrologic analysis projects, for both
private and public clients. Tylan’s recent projects have involved flood
modelling, and river and stormwater design. Tylan has worked on projects
from feasibility and options assessments to detailed design and construction
monitoring. Tylan studied Natural Resources Engineering at the University of
Canterbury with a focus on environmental fluid mechanics, stormwater,
hydrology and flood modelling and management.



PROJECT EXPERIENCE

Golding Meadow Developments Ltd — Pukekohe Flood
Modelling
Hydraulic Modeller

Golding Meadow Developments is working on a Plan Change
in Pukekohoe along the Tutaenui Stream upstream of Yates
Road. Tylan developed a flood model using hydrological
inputs following the TP108 guideline and successfully
calibrated the model to the existing Auckland Council
hydraulic model of Pukekohoe.

Tylan assessed the flooding effects of the proposed
development on the downstream communities. Following
the assessment of effects, an options assessment was
undertaken that tested an extensive range of options in the
hydraulic model to determine where key hydraulic
constraints are located to target what could reduce the flood
effects. This is being used to confirm the best practicla
option in the catchment stormwater management plan

BOPRC — Ngongotaha Stream Flood Resilience & Design
Engineer/Hydraulic Modeller

Tylan worked on developing and refining an existing
TUFLOW model to further develop flood mitigation solutions
to issues identified during the 2018 Floods. This involved
developing a detailed design solutions in the hydraulic
model for a major floodway and stream bypasses.. The
effects of the flood resilence works were assessed and
developed such that no existing properties expericened a
loss of freeboard. The geomphoric changes from the
changes to the stream flow regieme was also assessed.

The work was used for the detailed design of stopbanks,
overflow weirs and floodways, used to for a scheme econmic
assessment and to identify properties for Council to
purchase.

Watchman Residential - Waiteti Stream Modelling and
Flood hazard Mapping
Hydraulic Modeller

A TUFLOW hydraulic model was developed to assess the
infilling effects of a 250 Lot plan change on the adjacent
floodplain associated with the Waiteti Stream. This included
hydrological inputs from the 60 km? catchment and the
adjacent urban area. A flood hazard assessment was
completed for flood events up to approximately 10,000 year
return period flood

The Waiteti Stream is adjacent to the Ngongotataha Stream,
where flooding of over 90 residential properties occurred in
a flooded in 2018. This caused considerable public interest
and concern. The work was independently peer reviewed
and Fast-track approval for the work without the need for
any caucusing other prolonged delays in the process.

HBRC - Esk Valley Flood Resilience Works

Design Engineer/Hydraulic Modeller

Flood resillence works including flood modelling and
stopbank design in the Esk Valley following Cyclone
Gabrielle. With the aim to determine design a stopbank to
protect an industrial site and residential community. Tylan

Tylan Collins | Environmental Engineer

worked on calibrating the hydraulic model to Cyclone
Gabrielle, developing the design model for determining the
stopbank design height, alignment, and an assessment of the
flood effects from the proposed stopbank. Tylan also
assessed the freeboard of the stopbank using a risk/
uncertainty based approach in line with local and
international standards.

Tylan was also involved in the design work for the project
including, cuvlert design, scour protection option
assessment and design, and stopbank details and design.

HBRC - Esk Valley Flood Hazard Assessment

Hydraulic Modeller

Following the development of the hydraulic model, Tylan
assessed the flood risk to the wider Esk Valley with the
purpose of of developing a flood hazard map that can be
used to inform and restrict housing developments. This
involved determing the hazard zone criteria with the client
and assessing the sensitivty to model changes and the
residual risk of the proposed stopbank.

First Gas Ltd - Takapu Stream River Engineering Options
Assessment and Erosion Protection Design

Design Engineer

This project was across two sites in the Takapu Valley and
was looking at protection for shallow and exposed gas pipes
in the Takapu Stream. The works included a site visit to
understand the site constraints and geomphorliogical drivers
for erosion, catchment delineation, runoff calculations, flood
modelling using TUFLOW and an options assessment to
determine what to progress to the design stage. The
detailed design involved developing various solutions for the
different sites to optimise cost effectiveness, including
developing details for rock revetments, concrete
protections, turf matting and stream re alignment.

Invercargill Airport Rental Carpark Flooding Assessment
Hydraulic Modeller

Tylan Developed a rain on grid TUFLOW model to assess the
existing flooding and changes a proposed building would
have at Invercargill Airport. The work involved identifying
existing overland flow paths and high-risk buildings,
quantifying the impact the new build would have on flow
paths. Once it was identified that the building was in a flow
path and mitigations and recommended floor levels were
provided.

Bush Road Swale Erosion Risk Assessment
Hydraulic Modeller

Tylan used and modified an existing hydraulic model of a
proposed development to determine it could cause an
increased risk of channel erosion. Tylan assessed the
erosion risk by reviewing photos of the existing channel and
comparing the pre and post velocities for a range of events
and durations and compared it to recommended velocity
ranges from relevant guidelines and where required
proposed an appropriate remediation.



Qualifications

BEng (Hons) Civil Engineering, University
of East London, 2011

BSc (Hons) Physical Geography, University
of Greenwich, 1999

Affiliations

Engineering New Zealand Member
Rivers Group (SIG) Member

ENZ / Water NZ Rivers Group Committee
Member

Training

KiwiRail HSE Induction
Field-based First Aid
4WD Driver training

Career Summary

July 2025- Present
Service Leader — River Engineering, Pattle
Delamore Partners Ltd, Christchurch

April 2024 —July 2025
Senior Environmental Engineer, Pattle
Delamore Partners Ltd, Christchurch

June 2017 — March 2024
Senior River Engineer, Canterbury
Regional Council, Christchurch

July 2015 — June 2017
Area Engineer (Central), Canterbury
Regional Council, Christchurch

Nov 2013 — June 2015
Land Drainage Asset Engineer,
Christchurch City Council, Christchurch

June 2003 — April 2013

Flood & Coastal Risk Management
Engineer, Environment Agency,
Maidstone, UK

Verity Kirstein | Service Leader — River Engineering

pdp PATTLE DELAMORE PARTNERS LTD

Verity Kirstein

Service Leader — River Engineering (Christchurch)

Verity is a river engineer with over 20 years of working in waterway
management. Her knowledge spans land drainage, river engineering and flood
and coastal risk management. Her river engineering experience includes the
operational delivery of flood & erosion protection and land drainage, gravel
management, design and construction of river protection and drainage assets
such as stopbanks, outfalls and erosion control structures. She is an
experienced asset manager with an in depth understanding of asset lifecycles.

EXPERTISE

* Design and construction of flood & erosion mitigation works

Asset management

Design and construction project management

Construction site engineering

Gravel management

Fluvial geomorphological assessments

Operational river & drainage management and flood response

CAREER SUMMARY

Verity is a Civil Engineer and Geographer with specific expertise in river
engineering, asset management and flood risk management. Verity has
worked as an environmental engineer at PDP since April 2024. Prior to this she
worked as an Engineer for Canterbury Regional Council where she developed
practical, operational skills in river engineering.

Prior to moving to New Zealand, Verity spent 11 years with the Environment
Agency in the UK, a government body responsible for taking strategic
overview of the management of all sources of flooding and coastal erosion,
where she managed local engineering projects, worked on large-scale flood
and coastal protection schemes and oversaw the management of flood
protection and drainage assets in her designated work area.

Through her work at PDP, Verity has further developed her skills in
engineering design, technical report writing and contract management,
working for a range of clients from individual property owners, irrigation
companies to regional councils and network utility providers.

Her experience is a combination of practical, operational, and technical
approaches to river engineering through a holistic lens. She is an experienced
contract/project manager having managed annual maintenance programmes
and specific design and construction projects. She has a good understanding
of consenting and RMA processes, having contributed to consent applications
and reviewing applications for works in riverbeds.

Verity is a member of Engineering New Zealand and committee member for
the ENZ/Water NZ Rivers Group where she actively advocates for best practice
river management.



PROJECT EXPERIENCE

First Gas Ltd - Waitotara River Crossing (PDP)
Design Engineer/Project Manager (May 2024 — Present)

Verity is the project manager and design engineer
delivering the design of pipe protection for a gas main
crossing a major river in the Taranaki region. Her work
involved designing a cost-effective solution suitable for
the local environment. The design package was used for
consenting and contractor tendering. Additionally, she
produced construction management documentation to
support the consent application. She is now assisting the
project into the construction phase.

Masterton District Council - Motiiwairaka Stream Bank
Protection (PDP)

Design Engineer/Project Manager (Nov 2024 — May 2025)
Verity was the project manager and design engineer
delivering the design of a rock revetment in an estuary in
the Wairarapa region. The design supported a
retrospective consent and was used for open tender by
the client. The construction works were successfully
completed in Autumn 2025.

Hawke’s Bay Regional Council - Pakowhai & Raupare
Stopbank Upgrades (PDP)

Design Engineer/Project Manager (Dec 2024 — Sept 2025)

Verity was the project manager and design engineer
leading the geotechnical investigations and preliminary
design to upgrade two Hawke’s Bay stopbanks. She led a
multi-disciplinary team to complete geotechnical
investigations to inform the necessary structural upgrades
and deliver the preliminary designs.

Tasman District Council - Murchison River Management
Assessment (PDP)

River Engineer (Sept — Nov 2024)

Verity completed the assessment of riverbank erosion on
the Buller River which included a geomorphological
assessment to inform the district council of future river
management options.

Bay of Plenty Regional Council - Ohineangaanga Stream
Erosion Control (PDP)

Design Engineer (May — Dec 2024)

Verity provided technical input into the design of erosion
control measures on an urban waterway. To support the
consent application, she produced the Erosion and
Sediment Control Plan and the Construction Management
Plan. The design and construction planning dealt with the
complexities of multiple third-party assets, private
property and the need for an engineered solution. She
incorporated best practice approaches of river
engineering, with ecological enhancement to a modified
watercourse.

Canterbury Regional Council — Waikirikiri Coes Ford
Wetland (ECan)

Technical Advisor (2023)

Verity provided technical advice to the project team and
the design consultant in developing the design of the

Verity Kirstein | Service Leader — River Engineering

proposed wetland adjacent to the Selwyn/Waikirikiri
River.

Waitarakao Outfall Upgrade (ECan)
Project Manager (2024)

Verity oversaw the design and construction of pipe
protection for the outfall structure at the Waitarakao
coastal lagoon. She managed the project from contractor
procurement to on-site construction and site remediation
within an ecologically and culturally significant
environment.

Orakipaoa Outfalls (ECan)
Design Engineer/Project Manager (2020)

Verity oversaw the design and build of a twin outfall with
fish friendly floodgates which passed through a tidal
stopbank, connecting a coastal wetland to the
Orakipaoa/Milford Lagoon in South Canterbury. She
managed multiple tasks (design, procurement, contractor
management, landowner liaison) through to completion
of construction.





