RILEY CONSULTANTS LTD
New Zealand
Email: riley@riley.co.nz
Email: rileychch@riley.co.nz
Web: www.riley.co.nz

AUCKLAND
4 Fred Thomas Drive, Takapuna, Auckland 0622
PO Box 100253, North Shore, Auckland 0745
Tel: +64 9 489 7872 Fax: +64 9 489 7873

Te Tai Tokerau Water Trust
andrew.carvell@taitokerauwater.com

CHRISTCHURCH
22 Moorhouse Avenue, Addington, Christchurch 8011
PO Box 4355, Christchurch 8140
Tel: +64 3 379 4402 Fax: +64 3 379 4403

7 August 2020
Our Ref: 200249/MTI-E

Attention: Mr Andrew Carvell
Dear Mr Carvell

RESPONSE TO REQUEST FOR FURTHER INFORMATION
MATAWII WATER STORAGE RESERVOIR, KAIKOHE
1.0

Introduction

The Te Tai Tokerau Water Trust is presently applying for a resource consent for the above
project via the ‘fast-track’ process.
The Environmental Protection Authority (EPA) has requested further information regarding
certain aspects of the application in a letter dated 5 August 2020. We have addressed in this
letter those aspects pertaining to engineering aspects.
Specifically, the points raised that are relevant in terms of dam design and operation, are
summarised below.
Preliminary Concept Plan:
•

Design and details need to be more advanced than a preliminary concept.

•

Documents suggest that further testing and analysis is needed to advance the dam
design.

•

A suggestion that the extent of earthworks needs to be more detailed.

•

Difficult to evaluate any physical effects on the locality (due to uncertainty in the
design).

Operation of the Water Storage Reservoir:
•

No information provided on mitigation measures associated with dam failure.

•

No emergency plans for dam failure or information on how the structure is intended to
be monitored.

2.0

General Comments On Approach To Dam Design

The New Zealand Dam Safety Guidelines (2015) (NZDSG) have been used as the basis of
the investigations and assessments for this project. The NZDSG are the primary resource in
New Zealand to guide dam designers and owners in the safe investigation, design,
construction, and operation of dams. The use of the NZDSG will continue in the design phase
and all subsequent stages including construction, commissioning, and operation.
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In the New Zealand context, both resource consents and building consents are required for a
large dam. The Matawii Dam is a large dam, and thus requires a building consent in addition
to the required resource consents. The NZDSG state that for new dams detailed design is not
usually complete at the resource consent stage, and accordingly the information presented
must demonstrate that the hazards are manageable and appropriate.
In comparison, for building consents, the NZDSG notes that:
The Building Act 2004 provides for the control of building work and is focused
with performance-based criteria relating to methods of construction.
Further, it is under the Building Act and associated building consent that design verification
processes, such as Producer Statements (PS1 for Design, PS2 for Design Review and PS4
for Construction Review) and a Code Compliance Certificate is issued.
The NZDSG usefully provides the following schematic guidance on the design and consenting
sequence that is considered typical for large dam projects and has been adopted for this
project.
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In the language of dam design, ‘Preliminary or Feasibility Design’ and now often called
‘Resource Consent Level Design’ involves sufficient investigation and design to allow for the
assessment of potential adverse effects that may arise from the; construction, operation or
uncontrolled release of the reservoir contents. This level of design fundamentally locks down
key design aspects, such as dam size, location, layout, and configuration of appurtenant
structures. It is, however, not detailed design.
Detailed design involves development of a wide suite of design details associated with;
construction specifics and detailing that does not measurably alter the size, location layout
and configuration of the dam. Such design details include for example; layout and
specification of internal drainage systems, detailing of different embankment zones and
associate material specification, and reinforcing details in concrete components, to name a
few.
It is also important to note that some aspects of detailed design arise from specific
requirements defined within resource consents, for example residual flows, constraints on
dam operation and fish passage. It is premature, therefore, to advance such design aspect in
advance of resource consents being obtained.

3.0

Update on Dam Design Process

Since lodgement of the dam design material provided with the application, work has continued
on the dam design largely for the purpose of preparing for applying for building consent.
The following key points are provided in relation to this work with, where relevant, reference
to the queries raised in the EPA letter.
•

Engineering, including geotechnical, investigations have progressed to advance the
dam design, and these are discussed in more detail in Sections 4 and 5 below
(Query iii, iv).

•

Nothing arising from these further investigations have disproved dam site feasibility
and no significant changes to overall geometry to those in the application are
envisaged (Query iv, v).

•

The dam break assessment has assessed the potential impact classification (PIC) of
the dam as high. This is unchanged from the material provided for the lodgement.
In terms of the NZDSG approach to dam safety aspects, the PIC sets the required dam
design criteria and standards to be used, as well as, performance criteria for dam
operation and maintenance. A dam’s PIC is either low, medium, or high and thus this
dam is in the highest category requiring the highest standards and lowest probability
of failure. This effectively provides the key mitigation against the adverse effects of
dam failure, i.e. for the design and all subsequent stages to be implemented in
accordance with the NZDSG and which are commensurate with a high PIC (Query x).

•

The NZDSG outline the various documents that are required to ensure appropriate
dam safety management and emergency preparedness. An operation and
maintenance manual and emergency action plan will be developed prior to
commissioning, as is typical industry practice. These documents are periodically
reviewed and updated throughout the dam lifecycle (Query x).

•

Further design detailing has been undertaken to ensure that the dam footprint does
not encroach on the disused quarry located downstream of the dam (Query vii).
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Scope of Further Investigations

The geotechnical investigations recommended in the Preliminary Geotechnical and Dam
Concept Assessment report (RILEY Ref: 190272-A, Issue 2.0) have now been completed to
support full design for building consents. These investigations supplemented the initial
Phase 1 investigations and have included the following:
•

five deep machine drillholes (to a maximum depth of 50m) with associated permeability
testing and recovery of samples;

•

further test pits on the dam site and proposed borrow areas further upstream, and

•

further cone penetrometer tests (CPT).

A suite of laboratory tests has also been completed. These support ongoing final design and
specifications for construction and includes:
•

Material Grading

•

Atterberg Limits

•

Dispersivity (pinhole and crumb tests)

•

Proctor Compaction

•

Permeability on a compacted sample

5.0

Discussion

The primary purpose of the Phase 1 investigation was to confirm the feasibility of the proposed
dam site to a level commensurate with assessing potential adverse effect that might arise from
a high PIC dam. This work, with the addition of the Phase 2 information gathered, now enables
the detailed design of the dam as a high PIC structure, with the focus on the following key
geotechnical matters:
•

Completion of a geological model of the dam site.

•

Assessment of foundation treatment, (i.e. expected foundation levels, requirements for
grouting for example).

•

Assessment of foundation permeability, seepage losses and associated control of
internal erosion.

•

Slope stability (dam batter slopes and reservoir slopes).

•

Selection of suitable materials to build the dam with associated zoning and internal
seepage controls.

Interpretation of the site investigation information has confirmed that the dam site is feasible,
and the dam can be designed to meet the safety criteria required within the NZDSG.
The dam size, location, layout, and configuration is largely unchanged to that shown in the
Preliminary Geotechnical Concept Assessment report provided with the resource consent
application.
Detailed Dam design is currently underway, and it is envisaged a building consent application
will be made once detailed design drawings and associated documentation is completed.
Minor refinements to the drawings have been undertaken as the detailed design evolves, for
example to clarify that the dam footprint avoids the disused quarry.
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Finally, while not specifically a dam design consideration, it is noted that the disused quarry is
hydraulically ‘downstream’ from the reservoir, and as such, there would seem little potential
for any contaminants, should they exist, migrating back in to the reservoir. As noted above,
the design intent is to avoid the area of suspected uncontrolled filling within the old quarry,
(i.e. for the dam footprint to not encroach onto this area).

6.0

Limitation

This report has been prepared solely for the benefit of the Te Tai Tokerau Water Trust as our
client with respect to the brief. The reliance by other parties on the information or opinions
contained in the report shall, without our prior review and agreement in writing, be at such
parties’ sole risk.
If you have any queries regarding the information provided, please do not hesitate to contact
the undersigned.
Yours faithfully
RILEY CONSULTANTS LTD
Prepared by:

Reviewed and approved for issue by:

Don Tate
Director, CPEng

Peter Lilley
Director
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