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INTRODUCTION
1.

My name is John Robert Hansford. I am a Civil Engineer specialising in Hydrological
analyses. I hold a Bachelor of Science (Civil Engineering) degree from the University
of Cape Town. I am a Member of the Institution of Civil Engineers (UK), Chartered
Engineer (UK), Member of the New Zealand Hydrological Society and Member of the
International Association of Hydrological Sciences.

2.

I am employed by Tonkin & Taylor Ltd as a Water Resources Consultant and Senior
Hydrologist. I have over 40 years of professional experience as a Civil Engineer, of
which more than 30 years were in the fields of water resources, hydrology and
hydraulics. My experience includes many projects where I have carried out or
supervised rainfall-runoff modelling to estimate catchment runoff for water
resources and flood risk assessments.

3.

I relocated to New Zealand in 2007 and have carried out many water resources and
flood studies using rainfall-runoff modelling methods for projects in New Zealand,
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Australia and the Pacific islands. These studies have included rainfall-runoff
modelling for similar catchments in the Hawkes Bay Region.
4.

I have been engaged by Hastings District Council to provide flood impact advice due
to landfill activities.

CODE OF CONDUCT
5.

I confirm that I have read the Expert Witnesses Code of Conduct contained in the
Environment Court of New Zealand Practice Note 2014. My evidence has been
prepared in compliance with that Code in the same way as I would if giving evidence
in the Environment Court. In particular, unless I state otherwise, this evidence is
within my sphere of expertise and I have not omitted to consider material facts
known to me that might alter or detract from the opinions I express.

SCOPE OF EVIDENCE
6.

My evidence comprises an assessment of increased flooding in the Upokohino
Stream due to operations at the Ōmarunui Landfill.

7.

My conclusion is that the impact of the landfill operations on flooding in the
Upokohino Stream will be negligible.

FLOOD MODELLING
8.

The property immediately to the east of the Ōmarunui Landfill site is owned by Mr
Danny Bearsley. Stormwater from the Valley in which Area B will be constructed will
discharge towards this property. As part of the consultation following receipt of
submissions for the consent application, Mr Bearlsey raised concerns regarding
flooding on his property.

Flooding occurred within the Upokohino Stream

catchment upstream of the landfill on Mr Bearsley’s farm during the rainfall event
of 8 to 10 November 2020, and it is understood that flooding may have occurred on
other occasions. Mr Bearsley claims that the flooding was exacerbated by increased
runoff from the denuded area of the Ōmarunui Landfill.
9.

Photographs showing flooding on Mr Bearsley’s farm were provided by Mr Bearsley.
While the dates that the photographs were taken were not provided, the only
significant storm event, as measured by the rainfall station at the landfill, occurred
between 8 and 10 November 2020 and we understand that the photos were taken
during this event.
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10.

Rainfall data for the rainfall station at the landfill were provided by Hastings District
Council. In the 24 hours ending at 22:10 on 9 November 2020, 127 mm of rainfall
was recorded. Observed rainfall for a range of durations during this event are
summarised together with their average frequency of occurrence (or average
recurrence interval (ARI)) in the following table.
Duration (hours)
Rainfall depth (mm)
ARI (years) based on HIRDS

11.

1
27.5
7

2
45.5
12

3
58.5
15

4
75.5
25

5
88.5
34

6
99.5
41

12
126.0
33

The summary table shows that in 6 hours 99.5 mm of rainfall was recorded at the
rainfall station and the ARI of this rainfall exceeded 40 years.

12.

I have carried out hydrological analysis of this flood event and supervised hydraulic
modelling of the stream to assess the impact that operation of the landfill could have
on flood levels in the Upokohino Stream. This was presented in a memorandum to
HDC, which is attached to my evidence (Attachment A).

13.

The hydraulic simulations showed that during the November 2020 event operation
of the landfill caused an increase in flood depth in Mr Bearsley’s paddocks of
between 5 and 10 mm and an increase in flooded area of less than 0.03 ha.

14.

The November 2020 event was a rare event (less frequent than once in forty years)
and only resulted in a very small increase in flood extents and depth.

CONCLUSION
15.

The simulation results show that, while flooding could increase due to operation of
the landfill, the increased flood depth and area will be negligibly more than when
there are no landfill operations. Based on these calculations, in my opinion the
operation of Area B of Ōmarunui Landfill will have no measurable effect on flooding
of Mr Bearsley’s farm due to flows in the Upokohino Stream.

John Hansford
2 September 2021
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Date:

Subject:

Omarunui Landfill Area B Resource Consent Application - Effect on Upokohino
Stream
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1000647.1001
16 August 2021

Introduction

Hastings District Council (HDC) has applied for resource consents for extending Omarunui Landfill
into Area B of the landfill site. As part of the consultation following receipt of submissions for the
consent application, the neighbour immediately to the east of the landfill property, Mr Danny
Bearlsey, has raised concerns regarding flooding on his property. Flooding occurred within the
Upokohino Stream catchment upstream of the landfill on Mr Bearsley’s farm during the rainfall
event of 8 to 10 November 2020, and it is understood that flooding may have occurred on other
occasions. Mr Bearsley claims that the flooding was exasperated by increased runoff from the
denuded area of the Omarunui Landfill. Tonkin & Taylor Ltd (T+T) has been requested by HDC to
investigate the cause of flooding on Mr Bearsley’s property and the potential effect on this flooding
of any works within Area B of the landfill property.
A two-dimensional hydraulic model of the Upokohino Stream was developed to assess the impacts
of the Omarunui Landfill Area B on flood levels in the stream during this event.
The catchment down to the landfill access road crossing was divided into thirteen sub catchments as
shown in Figure 2.1. The SCS curve number (CN) loss method was used to generate a hydrograph for
each of the sub-catchments assuming grass cover. The landfill catchment was also modelled with CN
revised to allow for increased runoff from the maximum area that would be denuded during the
development and operation of the Area B landfill. The CN values were estimated from standard SCS
tables and were not refined by calibration because there is no data available. This was considered
acceptable because the purpose of the hydraulic modelling was to understand the difference in
flood levels due to the denuded landfill area rather than absolute flood depths.
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Hydraulic model build

Table 2.1 summarises the key details of the hydraulic model.
Table 2.1:

Model build details

Model software

TUFLOW HPC version 2020-10-AA (64 bit single precision) software

Model cell size

2 m by 2 m

Model area

The model covers an area of 2.9 km² extending from the top of the Upokohino
Stream catchment to the Omarunui Landfill Access Road culvert. See Figure
2.1.
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Model topography

The model topography has been created using a 1m LiDAR Digital Elevation
Model (DEM) supplied by Hastings District Council.
Additional detail has been applied within the stream based on a long section
survey undertaken by Zorn Surveying in February 2020.

Inflows

Inflows for the relevant catchments have been applied as shown in Table 2.2 to
the locations shown in Figure 2.1.

Downstream boundary

A constant water level boundary has been applied at the downstream end of
the Omarunui Landfill Access Road culvert.
A sensitivity test was undertaken by adding 1 m to the applied water level and
was found to have negligible effect on modelled water levels more than 700 m
from the downstream boundary.

Roughness

A Manning’s n roughness value of 0.05 has been applied across the model
extent.

Hydraulic structures

Seven culverts have been represented along the Upokohino Stream, based on
the February 2020 survey data.
A diameter of 900 mm was assumed for the Mr Apple “Notchwood Orchard”
culvert as this was not provided in the survey.

Peak flows are provided in Table 2.2 for the catchments shown in Figure 2.1.
An additional catchment area northeast of the model extent may also drain into the Upokohino
Stream but has not been included. This is a conservative representation as including additional
inflows from this area into the model would dilute the impacts of the landfill on the Upokohino
Stream and surrounding flood plain.
Table 2.2:

Model inflows for each scenario (8 to 10 November 2020)

Catchment

Max flow (m³/s)
Without denuded area

With denuded area of 8 ha in
the landfill catchment

CATCH A

0.65

0.65

B LEFT

0.31

0.31

B RIGHT

0.77

0.77

C LEFT

0.53

0.53

C RIGHT

0.65

0.65

D LEFT

0.28

0.28

D RIGHT

0.30

0.30

LANDFILL

2.68

2.85

US LANDFILL LEFT

1.07

1.07

US LANDFILL RIGHT

1.22

1.22

E LEFT

0.39

0.39

E RIGHT

0.06

0.06

F LEFT

0.57

0.57

F RIGHT

0.56

0.56
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Omarunui Landfill Access Road Culvert

Figure 2.1: Hydraulic model schematisation
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Hydraulic model results

Figure 3.1 shows the modelled maximum flood depths for the November 2020 event. At low flows,
the Upokohino Stream flows from north to south. At the peak of the November 2020 storm event
the model indicates that flows from the catchments at the centre of the model reverse direction and
flow upstream to flood the low-lying land in the north. Model results show flood depths up to 1.3 m
in this area. The simulated flood extents show good agreement with photos taken on Mr Bearsley’s
property.
Figure 3.2 shows the change in modelled flood levels due to the increased runoff from the landfill.
Increases in flood levels are less than 30 mm across the modelled area. In the low-lying lands in the
north the increase is only 10 mm. There is one pond in this area where greater increases of 24 mm
are indicated by the model as the pond was not full in the baseline scenario but fills up to match
surrounding water levels with the landfill included.
The inflows from the catchment area in the northeast which have not been modelled would cause
deeper flooding in the baseline case, such that the effects of the increased runoff from the landfill
would be further reduced.
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Figure 3.3 shows the change in modelled flood extents due to the increased runoff from the landfill.
The change in area is summarised in Table 3.1.
Maximum flows and water levels at each of the modelled culverts are listed in Table 3.2.
Table 3.1:

Change in modelled flood extents
Area of flooding without
landfill (ha)

Area of flooding with
landfill (ha)

Change in area (ha)

Total modelled flood extents

20.49

20.65

0.16

Area of ponding in the north

9.32

9.35

0.03

Table 3.2:

Model results at culverts for the November 2020 event

Culvert (locations
shown in Figure 3.1)

Max upstream water
level (mRL)

Max downstream water
level (mRL)

Max flow (m³/s)

Without
landfill

With
landfill

Without
landfill

With
landfill

Without
landfill

With landfill

A

16.903

16.913

16.903

16.913

0.03*

0.03*

B

16.903

16.913

16.903

16.913

0.33*

0.33*

C

16.913

16.922

17.284

17.302

1.53* (0.75)

1.55* (0.76)

D

17.339

17.361

16.967

16.976

1.86

1.89

E

16.902

16.911

16.386

16.392

2.13

2.14

Notchwood

16.235

16.241

16.170

16.178

3.18

3.21

Landfill Access Road

15.099

15.108

14.510

14.510

1.10

1.10

* Max flow occurs in the upstream direction (flowing from south to north) at these culverts. For Culvert C the max flow in
the downstream direction is provided in brackets. This occurs as the flood water drains away from the low-lying northern
areas after the peak of the storm has passed. The model has been run for just long enough to capture the peak of the flood
event and does not capture the reversing flows in culverts A and B that would occur as flood levels continue to drain away.
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Figure 3.1: Modelled flood depths for the November 2020 event

Tonkin & Taylor Ltd
Omarunui Landfill Area B Resource Consent Application - Effect on Upokohino Stream

16 August 2021
Job No: 1000647.1001

6

Figure 3.2: Change in modelled flood levels due to the landfill in the November 2020 event
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Figure 3.3: Change in modelled flood extents in the November 2020 event
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Conclusions

The hydraulic modelling shows that:
•

Increased water levels do not exceed 30 mm and upstream of Culvert C are less than 10 mm

•

The increased flood extents are negligible.

•

The impact on flood levels of the denuded area of the landfill is negligible.
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