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EXECUTIVE SUMMARY

This evidence reviews the proposed PC14 flood hazard overlays as they apply
to selected Foodstuffs sites. The assessment is based solely on desktop
analysis using Floodviewer outputs, aerial imagery, and Google Street View,
with no survey or site inspection. All conclusions should therefore be

confirmed through detailed engineering verification before adoption.

Findings indicate that in multiple cases, overlays overstate actual flood risk
due to outdated LiDAR, conservative modelling assumptions, and omission of
post-development drainage or grading works. Some mapped overland flow

paths and depression areas are inconsistent with current site conditions.

| support amendments to the provisions, including differentiated treatment
for minor overland flow paths and measurable thresholds for mapped

depressions.

| also consider it appropriate to ensure there are:

(a) Clear pathways for overlay removal or downgrade where engineering

evidence confirms low or no hazard;

(b) Timely mapping updates following verified changes; and

(c) Recognition of approved or completed post-development works in

hazard mapping.

These changes will maintain strong controls in genuinely high-risk areas while
reducing unnecessary restrictions, improving the accuracy, fairness, and

efficiency of PC14’s flood hazard management framework.

INTRODUCTION

My full name is Constantinos Fokianos. | am the Water Resource Engineering
Manager at Bloxam Burnett & Olliver Ltd (“BBO”), a multidisciplinary
consultancy based in Hamilton, specialising in stormwater engineering, flood

hazard assessment, hydrological modelling, and urban drainage design.
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| have the following qualifications and experience: | hold a Master of Civil
Engineering (awarded in 2003) and am a Member of Engineering New Zealand
and a Member of Water New Zealand. | have over 20 years of professional
experience in the planning, design, and delivery of water infrastructure

projects in New Zealand and overseas. My expertise includes:

(a) Catchment hydrology and hydraulic modelling, including advanced
1D/2D modelling using TUFLOW, HEC-RAS, and EPA-SWMM.

(b) Stormwater management planning and design, including integrated
catchment management planning and compliance with regional and

national guidelines.

(c) Flood hazard identification and mitigation, including model
development, verification, and technical review for both regulatory

and development purposes.

(d) Civil infrastructure design and consenting, balancing resilience,

regulatory compliance, and development feasibility.

While this is not a Court hearing, | confirm that | have read the Expert Witness
Code of Conduct set out in the Environment Court’s Practice Note 2023. | have
complied with the Code of Conduct in preparing this evidence and agree to
comply with it while giving evidence. Except where | state that | am relying on
the evidence of another person, this written evidence is within my area of
expertise. | have not omitted to consider material facts known to me that

might alter or detract from the opinions expressed in this evidence.

This evidence is in respect of a further submission' by Foodstuffs North Island

Limited (“Foodstuffs”) on Plan Change 14 - Flooding (“PC14”).

SCOPE OF ENGAGEMENT AND EVIDENCE

| have been engaged by Foodstuffs North Island Limited (“Foodstuffs”) to

provide technical evidence on the flood hazard overlays and associated rules

1 Submission No. FS6
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proposed in Plan Change 14 - Flooding (“PC14”) to the Hamilton City District

Plan.

The purpose of my engagement is to:

(a)

Assess the implications of the proposed flood hazard overlays and

rules on Foodstuffs’ properties in Hamilton.

Evaluate the technical basis and practical application of Hamilton City

Council’s Floodviewer mapping tool as it relates to these overlays.

Identify whether the proposed provisions are proportionate,
workable, and technically defensible, given the actual level of risk

present on the sites.

Support targeted amendments recommended by the planning
evidence that will enable effective flood hazard management without

imposing unnecessary restrictions on development potential.

In preparing this evidence, | have:

(a)

Reviewed the PC14 section 32 report and relevant technical
appendices, including the Flood Hazard Management Feasibility
Study, the Depression Areas methodology, and the Onsite Stormwater

Management Report.

Examined the Floodviewer mapping outputs for each Foodstuffs site
as part of BBO’s sector-based desktop study, identifying potential

discrepancies between the mapping and actual site conditions.

Considered the expert evidence of Jonathon Rix (Technical Review),
Mingyang (Mona) Liao (Stormwater Engineering), and Nathanael

Savage (Floodviewer methodology).

Reviewed relevant technical standards and guidelines, including
Australian Rainfall and Runoff (ARR2019), UK CIRIA C753, and US FEMA

flood hazard mapping approaches.
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This evidence is limited to stormwater and flood hazard matters that are
directly relevant to PC14’s planning provisions. | have a number of concerns
with the model build and note that the limitations and conservatism of the
current mapping methods has been identified by Council’s own review.
Despite this, my evidence only touches on these issues at a high level. Instead,
| have focused on identifying site specific issues relating to Foodstuffs owned
land. I have also made recommendations on how provisions might be adapted
to reflect those limitations and to reflect the actual level of risk posed, drawing
on my experience in the planning, design, and delivery of water infrastructure

projects.

ASSESSMENT OF FLOOD HAZARD MAPPING INACCURACIES AND PLANNING
IMPLICATION

Overview of PC14 Flood Hazard Framework

4.1

4.2

PC14 proposes to introduce updated flood hazard overlays to the Hamilton
City District Plan, using Hamilton City Council’s Floodviewer as the sole spatial

dataset. The key hazard layers relevant to Foodstuffs’ sites are:

(a) Overland Flow Paths (OFPs): Defined as any secondary flow path
with a contributing catchment of 2,000 m? or greater (PC14 Appendix
9, p. 15). The modelling does not differentiate between minor and

major flow paths; all are mapped and regulated the same way.

(b) Depression Areas: Identified using terrain analysis (Appendix 8, p. 4)
assuming 100% blockage of outlet structures (culverts, pipes) and
fixed headwater rises of 0.85 m for culverts and 0.25 m for piped
systems (Appendix 8, Table 2). No minimum size or depth threshold is

applied (Appendix 8, Section 3.2).

(c) Floodplains: Modelled 1% AEP (100-year) flood extents from riverine

sources (Appendix 4, Section 2.3).

The rules linked to these overlays require resource consent for a range of
activities, including earthworks, building works, and changes to impervious
surfaces. This applies irrespective of the actual depth, velocity, or hazard

classification of the mapped feature.
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The overlays are dynamic — they automatically display the most recent
Floodviewer version rather than a fixed dataset adopted with the plan (PC14
s32 Report, Section 6.4). This means hazard extents can change outside the

plan change process, without public notification or independent review..

PC14 also classifies flood hazards into Low, Medium, and High categories,
based on the depth, velocity, and hazard rating (depth x velocity) of the
floodwater (Savage, para 12). While straightforward and transparent at a plan-
making level, this represents a significant simplification of recognised hazard

classification methodologies.

By contrast, the WRL/Smith (2014) matrix and the ARR 2019 national standard
apply six hazard classes (H1-H6) to progressively describe risk to people, from
“very low” through to “extreme.” The UK FD2320/FD2321 framework applies a
continuous hazard rating (HR = d x (v + 0.5) + debris factor), which similarly
differentiates between low, moderate, significant, and extreme hazard. These
frameworks provide finer gradations of risk and, in some cases, extend beyond

people safety to address risks for vehicles and structures.

Importantly, international practice also ties hazard gradations to activity

vulnerability. For example:

(a) The UK FD2320/2321 guidance sets different tolerances for activities:
residential and vulnerable uses are unsuitable in “Significant” or
“Extreme” zones, while low-sensitivity uses such as carparking or

open space may be permissible.

(b) ARR 2019 (Australia) links its six hazard bands to activity vulnerability,
recognising that H1-H2 (low hazard) may be tolerable for residential
evacuation, whereas H5-H6 (extreme hazard) are not appropriate for

residential or critical infrastructure.

(c) The Queensland Reconstruction Authority (2017) similarly integrates
hazard categories into planning guidance, distinguishing between

residential, commercial, and essential services.

Floodviewer does not provide this level of differentiation. It collapses the

hazard spectrum into three broad categories without recognising that
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different activities tolerate hazard very differently. PC14 then applies broad
activity restrictions to these bands. This approach has practical implications

at the property scale:

(a) A dwelling mapped within a “High Hazard” zone is subject to the same
restrictions as open land or carparking, despite their different

vulnerabilities.

(b) Owners in Medium or Low Hazard zones still face constrained
pathways for development, often requiring site-specific design and

engineering certification.

(c) For landowners, these overlays can influence insurance availability
and premiums, affect perceptions of property value, and create a need
for specialist engineering input to demonstrate that the actual site

hazard is lower than implied by the mapped category.

In my opinion, the PC14 three-tier system is adequate as a district-wide
screening tool, given its simplicity and transparency. However, | do not agree
that it should form the full basis for land-use restrictions at the property scale.
By collapsing a complex hazard spectrum into just three categories, the
framework risks overstating or misrepresenting the actual hazard that applies
to specific sites and activities. International methods such as the six-class
WRL/ARR framework or the UK hazard rating formula provide the finer
gradations needed to differentiate between hazards tolerable for some
activities (e.g., open space or carparking) but not for others (e.g., residential

orvulnerable uses).

Floodviewer Methodology and Limitations

4.9

The Floodviewer methodology, as documented in Appendix 8 - Depression
Areas and Appendix 9 - Flood Hazard Management Feasibility Study,
incorporates four primary hazard datasets — Overland Flow Paths, Depression
Areas, Floodplains, and classified Flood Hazard zones (Savage, paras 9-11) —
each derived from hydrological and hydraulic modelling outputs, and relies

heavily on precautionary assumptions:
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LiDAR Base Data: Floodviewer is built on the 2019 LiDAR capture for
Hamilton. While LiDAR is generally accurate, it does not account for
post-capture earthworks, infill, or new drainage infrastructure. This
can result in “false positives” where drainage patterns have since
changed. Savage (para 19) notes that LiDAR datasets for Hamilton
were captured in 2008, 2019, and 2023, with flood models generally
updated every 5-10 years. This means there can be extended periods
where hazard mapping does not reflect more recent development

changes.

100% Blockage Assumption: For culvert and piped outlets,
Floodviewer assumes total blockage during storm events (Appendix 8,
Section 3.2.1). Such an assumption is rarely justified except at critical,
high-risk locations; in most cases, partial blockage scenarios are more

realistic.

No Size/Depth Threshold: All depressions are mapped, regardless of
how small or shallow (Appendix 8, Section 3.2). This can result in
regulatory control over inconsequential ponding areas that present
negligible hazard. Conservative blockage assumptions can lead to
overestimation of mapped depression areas by around 30 percent,
particularly where multiple outlets or debris control measures are in

place.

No Hydraulic Significance Filter for OFPs: All contributing areas =
2,000 m? are captured, regardless of flow depth or velocity. This lumps
minor swales with high-energy flow channels under the same rules,
leading to over-regulation. | recommend that low-hazard minor OFPs,
such as shallow grassed swales with small contributing catchments,

should be regulated differently from high-energy secondary channels.

Dynamic Mapping: The hazard layers are not “fixed in time” for the
plan; they update automatically with Floodviewer updates. This
reduces certainty for property owners and can affect investment

planning.
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In summary, the approach adopted in the Floodviewer modelling is likely to

result in an overestimation of flood hazard areas.

Effect of Methodology on Mapped Hazards

4.11

The conservative nature of the Floodviewer methodology leads to systematic

over-representation of low-risk features:

(a)

Minor depressions: Small, shallow, or isolated ponding areas are
regulated as if they have significant hazard potential, even where

depthis <0.1 m or duration of ponding is minimal.

Minor OFPs: Narrow, shallow grassed swales are subject to the same
restrictions as deep, fast-flowing secondary channels. This ignores

hydraulic significance and real-world hazard profiles.

Changes since LiDAR capture: In multiple Foodstuffs sites, post-2019
earthworks and drainage improvements mean mapped OFPs and
depressions no longer exist in their mapped form. Yet the rules would

still apply until a costly site-specific assessment is undertaken.

Uncertainty: The dynamic mapping means a site can become subject
to new restrictions after development consents are granted, creating

uncertainty for design, cost planning, and feasibility assessments.

Implications for Foodstuffs Sites

BBO’s site-based desktop study of Foodstuffs properties identified several recurring

implications. In particular, increased consenting requirements for otherwise

straightforward site modifications, such as small extensions or carpark upgrades, due

to mapped OFPs or depressions.

4.12

4.13

In addition, and as outlined in the planning evidence, in practical terms this

can result in reduced development flexibility, investment uncertainty and a

shifting of cost burden.

In practical terms, unless the provisions are amended, the current mapping

approach can create disproportionate consenting hurdles for low-risk

situations.
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The following table summarises potential inaccuracies in the PCl4
Floodviewer hazard overlays for selected Foodstuffs and associated retail
sites, based solely on desktop analysis. This review has drawn on publicly
available datasets, including the Hamilton City Council Floodviewer, recent
aerial imagery, and Google Street View, in conjunction with the BBO
engineering memo and relevant expert evidence from Liao (2025), Savage

(2025), and Rix (2025).

No new survey, ground truthing, or site-specific modelling has been
undertaken for this review. Observations and interpretations are therefore
indicative and subject to verification through detailed engineering survey
and/or hydrological-hydraulic modelling. The desktop-based findings
highlight locations where mapped flood extents, depths, or hazard
classifications appear inconsistent with observable drainage infrastructure,

likely flow paths, or known development changes since LiDAR capture.

While these observations cannot replace field-verified assessments, they are
valuable in identifying sites where overlays may be overly conservative,
outdated, or inconsistent with actual flood risk. In line with best practice, the
recommended PC14 amendments are conditional upon independent
verification and are framed to ensure hazard management remains both risk-

proportionate and responsive to site-specific evidence.

Site / Address

Key Inaccuracy or Floodviewer Issue (Desktop-

Based) Proposed PC14 Amendment

Pak’nSave
Clarence Street

Desktop review only (Floodviewer, aerial imagery,
Google Street View). Floodviewer maps Medium-
High Hazard over carpark/loading dock, but imagery
suggests upgraded kerb/channel works and
possible interception before ponding. BBO memo
notes three OFPs converge here, with a low point
behind the store where building absence in LiDAR
alters mapped flow path; interception effectiveness
unverified.

Remove hazard overlay where
interception is verified; require
Council to update mapping within
set timeframe.

Four Square | Desktop review only. OLFP appears from a small | Downgrade OLFP category for
Heaphy Terrace | catchment (<3,000 m?) discharging along Marshall | small catchments once
Street frontage. Imagery shows kerb/pit system in | interception is confirmed; enable
place, but adequacy of interception is unconfirmed. | compliant development.
Memo notes depression area upstream, with
outflow above store floor level.
New World | Desktop review only. Medium Hazard OLFP runs | Require  reassessment  after
Hillcrest across service yard and accessway. Memo notes | upgrades; allow hazard removal

OFPs divert around building, which may increase
hazard locally. Imagery suggests possible post-

when evidence confirms updated
drainage function.
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LiDAR drainage changes, but interception not
confirmed.

Four
Hillcrest

Square

Desktop review only. OLFP along frontage partially
mapped within adjacent Warehouse property.
Imagery shows kerb/pit system, but interception
effectiveness is not verified. Memo notes flat site
with moderate hazard potential.

Remove OLFP overlay when
interception is verified; Council to
update mapping accordingly.

Pak’nSave Mill
Street

Desktop review only. High Hazard mapped in
forecourt/building footprint; imagery suggests
drainage directs flows away from building. Memo
indicates mapped depression area likely incorrect
but may be influenced by unpicked local high
points; hazard depth uncertain without survey.

Enable site-specific modelling to
override mapped hazard; require
Council to update where
inaccuracies confirmed.

Four Square
Silverdale

Desktop review only. OLFP alongside accessway
appears to result from very small catchment; depth
likely negligible. Memo notes building outside
mapped flood zone but highlights possible future
hazard increase from Ruakura development.

Create reduced-restriction OLFP
category for small catchments;
enable development where low
hazard is confirmed.

New World Te
Rapa

Desktop review only. OLFP mapped through
carpark; imagery suggests interception by on-site
drainage, but memo notes mapped ponding and
possible building impact depending on floor levels.

Remove OLFP overlay where
interception is verified; Council to
update mapping to reflect current
drainage.

Gilmours
Hamilton

Desktop review only. Medium Hazard OLFP across
loading area from small upstream catchment.
Memo describes swale and accessway alterations
diverting flows; OFPs still active until swale
restored.

Amend overlay to reflect post-
development drainage; allow
hazard removal when evidence
confirms swale function.

New World

Glenview

Desktop review only. OLFP across rear service lane
does not match current drainage patterns in
imagery. Memo notes wall, ramp, and road changes
altering OFP; hazard mapping includes part of
building. Interception upstream possible but not
confirmed.

Remove OLFP overlay when
interception is verified; Council to
update mapping accordingly.

Pak’nSave Te

Desktop review only. OLFP mapping shows hazard

Update overlays pre-consent to

Rapa (future | over undeveloped section. Memo notes site mostly | reflect approved fill/drainage

site) depression area requiring up to 1 m fill to remove | works; remove hazard once works
hazard; drainage plan will alter OFP. are complete.

New World | Desktop review only. Medium Hazard OLFP over | Amend hazard overlay once

Rototuna accessway/service area. Imagery suggests capture | verified survey confirms upgrades;
by local network, but memo notes ponding remains | require Council to maintain
possible in service road with slow drainage. updates.

Recommended Planning Provision Amendments

4.17

To ensure hazard management under PC14 remains effective, proportionate,

and responsive to verified site-specific conditions, | recommend the following

amendments. | support these changes because the current framework does

not adequately distinguish between verified risk and model conservatism,

resulting in potentially disproportionate or unnecessary restrictions at the

property scale. By ensuring hazard changes are linked to transparent

verification, the provisions will better align with actual risk, avoid unnecessary

economic and insurance consequences, and maintain public safety.
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Verification Requirement for Hazard Changes (Relates to PCl4

Policy 22.2.1.k, 22.2.1.1).

| support an approach whereby amendments to mapped hazard
extents, depths, or classifications may rely on independent
engineering survey and/or hydrological-hydraulic modelling, where
these demonstrate that the Floodviewer overlay is inaccurate. This
ensures overlays reflect verified site conditions and avoids imposing

disproportionate restrictions where risk is lower than mapped.

| would support the introduction of plan provisions which would
enable expedited removal or downgrading of hazard overlays where
publicly available evidence (e.g., aerial imagery, LiDAR comparison,
as-built drainage data) suggests likely inaccuracies, subject to
verification. Enabling expedited removal or downgrading of hazard
overlays in this manner will go some way to addressing the concern |
raise above regarding sites with overlays that are overly conservative,

outdated, or inconsistent with actual flood risk

Minimum Size/Depth Threshold for Mapped Depressions (Relates to
PC14 Policy 22.2.1.j, Rule 22.214.1 - Depression Area Development).

In my view it would be appropriate to introduce a measurable lower
limit (e.g., 2300 mm depth and =100 m? surface area) for mapped
depression areas, consistent with ARR2019, Book 9 and CIRIA C753,
Section 6.4 best practice. This ensures that minor depressions, which
present a low level of risk when considering the hazard, vulnerability
of the activity, and likelihood of occurrence, do not impose

disproportionate restrictions.

Risk-Based Differentiation for Overland Flow Paths (OFPs) (Relates
to PC14 Policy 22.2.1.k, Rule 22.214.2 - Overland Flow Path
Development). | consider appropriate to differentiate between minor
and major OFPs. Minor OFPs are typically associated with small
catchments, shallow flow depths and velocities, and are often

intercepted by existing drainage. These characteristics mean they
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pose a low level of risk compared with major OFPs, which warrant

stricter regulation

| would support a proposal to create separate rules for minor and
major OFPs, using risk-based hydraulic criteria such as depth-velocity
product and catchment area. This ensures that regulation is
proportionate, recognising that minor OFPs present negligible risk to

safety or property, while major OFPs carry greater hazard potential.

In my view, minor OFPs with low hazard potential — particularly those
from catchments <4,000 m? and with adequate interception — should
be subject to reduced or no building/earthworks restrictions. These
OFPs have limited flow volumes and conveyance risk, and do not
justify the same controls as major OFPs. This aligns with Liao’s
recommendation (para 11) to distinguish low-hazard minor OFPs from

major flow paths in the regulatory approach.

Amendment to Policy 22.2.1.k - Alternative Conveyance (Relates to

PC14 Policy 22.2.1.k)

I would support including explicit provision for alternative overland
flow paths where their conveyance function and capacity are
maintained or improved. This is necessary because redevelopment
can integrate flood conveyance in more efficient or resilient ways than
the existing alignment. Allowing flexibility ensures that hazard
management outcomes are not compromised, while avoiding undue

restrictions based on outdated or rigid alignments.

Flexible Mitigation Pathways for Low-Risk Areas (Relates to PC14
Policy 22.2.1.j, 22.2.1.k)

I would support changes to the provisions to provide for mitigation
measures in low-risk areas — such as on-site storage, surface re-
grading, or secondary overflow channels — be provided for as
permitted activities, rather than defaulting to restricted discretionary
consent. This would enable low-risk works to proceed efficiently while

maintaining appropriate safeguards for higher-risk activities.
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(m) | consider it appropriate for provisions to distinguish between high-
and low-consequence hazard modifications, with assessment criteria
reflecting the level of risk. From a flood risk perspective, this ensures
strong controls are applied where modifications could materially
increase flood hazard or vulnerability — for example, a culvert
narrowing that raises flood levels upstream or alters flow paths. By
contrast, low-consequence activities such as minor regrading of ayard
or installation of a small fence line may have negligible effect on flood
behaviour and can be managed with proportionate controls. This
targeted approach safeguards safety and resilience without imposing

unnecessary restrictions on low-risk activities.

CONCLUSION

Based solely on a desktop review of the Foodstuffs sites assessed — drawing
on Floodviewer outputs, aerial imagery, and publicly available mapping —
several of the flood hazard overlays as currently proposed in PC14 appear to
overstate actual flood risk. Likely causes include reliance on pre-upgrade
LiDAR data, conservative modelling assumptions, and omission of known
post-development drainage and grading works visible in imagery. In multiple
cases, mapped overland flow paths and ponding areas do not align with

current drainage patterns inferred from desktop evidence.

While further field survey and hydraulic modelling would be required to
confirm site-specific extents, the available evidence indicates that these
apparentinaccuracies may resultin unnecessary restrictions on development,
operational efficiency, and asset value, with limited measurable benefit to
flood hazard management outcomes. This also risks reducing stakeholder
confidence in the hazard mapping framework by conflating genuinely high-
risk areas with locations where hazard is negligible or has been materially

mitigated.

| consider that amendments should be made to the Floodviewer maps to
correct these inaccuracies. | also support the changes to the provisions
recommended in the planning evidence. | consider that those changes will not
compromise flood risk management, will align with local engineering practice,

and are supported by international guidance such as ARR2019 and CIRIA C753.



5.4

-14-

In my professional opinion, adoption of these amendments will improve both
the fairness and technical defensibility of PC14’s flood hazard management
framework, while supporting resilient and efficient urban development
outcomes for Hamilton. In my professional opinion, adoption of these
amendments will improve both the fairness and technical defensibility of
PC14’s flood hazard management framework, while supporting resilient and
efficient urban development outcomes for Hamilton. Importantly, the
changes will not lead to an unreasonable level of risk for people, property, or
the environment. This is because provisions remain in place for higher-
consequence hazards, while restrictions are eased only where the level of risk
is clearly low. This ensures that management effort is directed to the areas of

greatest need, without compromising safety or environmental outcomes.

CONSTANTINOS FOKIANOS

22 August 2025



