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Dear Mr Wallace

EXISTING DAM REVIEW
PROPOSED KARAKA NORTH VILLAGE
CORNER DYKE AND LINWOOD ROADS, KARAKA

Riley Consultants Ltd (RILEY) has prepared the following letter as requested. It outlines our
review of dam safety aspects of an existing private dam located at the above property. The letter
is intended to provide supporting information for a resource consent application for the dam.

A maximum 850-lot residential development is proposed on the site located on the northern
side of Linwood Road, Karaka, comprising two lots (Lots 1 and 2, DP 536479) at
348 Linwood Road and 69A Dyke Road, respectively. It is bounded by Dyke Road to the east,
existing rural properties to the north and by Whangamaire Stream to the west.
There is a gully located in the central portion of the site and is up to approximately 8m deep.
It has been dammed mid-way down to form a pond and the northern cattle race crosses it.
The dam has a manhole riser inlet as a primary spillway which discharges downstream of the
dam via a 650mm-diameter pipe penetrating through the fill embankment. There is no
emergency spillway.
A site survey indicates that the existing dam height is a minimum of 4.3m, which is higher than
the ‘large dam’ threshold as specified by 2015 New Zealand Society on Large Dams (NZSOLD)
Guidelines. However, given that the dam reservoir volume is likely less than the 20,000m3
volume threshold based on the estimated reservoir surface area (approximately 2,500-3,000m2),
it is not considered a large dam.
Physical works are proposed to be undertaken to improve/upgrade the performance of the
dam. These include the following:
•

Constructing a new overflow spillway channel over the dam with rock riprap-lined outlet
to safely pass and discharge flood flows from extreme rainfall events.

•

Constructing a new fish passage.
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The objective of this review is to assess dam safety aspects of the existing dam and ensure
that it will be maintained following some proposed physical upgrade works being undertaken.
The scope of the review is as follows:
•

On-site visual assessment.

•

Embankment stability and internal erosion risk.

•

Proposed spillway construction.

•

Qualitative dam break and consequence assessment.

The following sections discuss these aspects in more detail.

A site visit was undertaken on 3 May 2021 by a RILEY engineer to visually assess the
condition of the dam. The following summarises the main observations from the visit.
•

The existing overflow manhole riser inlet was not spilling at the time of the inspection.

•

There were no obvious signs of any slope instability on the dam embankment such as
slumping, cracking, and seepages.

•

There was no evidence of deteriorating conditions due to the large trees noted on the
dam crest and downstream embankment. We understand that it has been proposed
to remove one such tree on the dam crest, which is located within the alignment of the
proposed spillway.

•

Vegetation growth on the downstream embankment face mostly consisted of small
trees and weeds with bare soil patches. Large boulders were also noted towards the
toe area of the dam near the existing pipe outlet.

The stability of the dam has previously been assessed as part of our geotechnical investigation
for the subdivision development (RILEY Ref: 150711-C, dated 16 November 2021).
Six boreholes (HA20 to HA22, HA83, HA84, and HA84A) were drilled across the dam
embankment during the investigation. This fill generally consisted of stiff to hard silts, with
varying amounts of clay, sand and gravel and variable but generally low plasticity.
The stability analysis has indicated that an adequate factor of safety (FoS) against slope failure
is generally achieved. While an FoS of less than 1.3 has been indicated for the fully saturated
embankment slope, with the proposed new overflow channel spillway, it is considered that the
groundwater levels in the embankment can be maintained sufficiently low enough to achieve
the adequate FoS against instability.
In terms of internal erosion risks, based on the description of the encountered fill materials, it
is considered that the risk cannot be fully discounted. However, given the limited maximum
head available within the reservoir (less than 4m) and relatively stiff nature of the fill and
foundation soils, it is envisaged that the likelihood of piping erosion fully developing and
subsequently leading to a failure of the dam is low. There was also no indication of seepage
problems noted during our visual assessment. The only real concern would be at the interface
between the pipe spillway and dam embankment fill.
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A CCTV inspection has indicated that the pipe had been damaged by tree roots and this could
potentially be a preferential seepage path where eroded materials could discharge.
We understand that the pipe will be abandoned and grouted which will reduce the risk of piping
erosion. To further reduce the risk, installing geofabric on the downstream face of the dam at
the outlet with rock riprap placed over would adequately prevent loss of materials due to any
piping erosion along the pipe interface with the dam fill as shown on the attached Calthom
drawing.

RILEY notes that there are several trees on the dam embankment including the ones along
both sides of the dam crest. We understand that it is proposed to remove only one that is
located within the alignment of the proposed spillway channel. Based on on-site observations,
it is considered that the trees could have developed deep root systems. It is, therefore,
recommended that RILEY provides inputs to tree removal methodology and treatment of tree
roots, along with inputs from a specialist arborist to minimise disturbance to the embankment
and ensure adequate reinstatement.
As it is anticipated that the trees have deep root systems, it is considered that there is a risk
associated with seepage potentially developing due to root decay and subsequently resulting
in piping erosion. However, there was no obvious evidence of seepage on the dam
embankment at the time of the site inspection and there appeared to be no issues with the
health of the trees. It is, therefore, considered that there is no immediate need to remove
them. However, it is recommended that the dam and trees are regularly inspected for any
changes in condition related to seepage as part of ongoing maintenance.

A new overflow spillway channel will be constructed as part of the proposed upgrade works
for the dam. It is to increase its flood capacity during extreme flood events up to 1% AEP.
The spillway will also incorporate a low-flow channel at a lower level, which will act as a fish
passage, and it is envisaged that this channel will always flow. Due to the dam being located
in a steep valley, it is not considered practical to construct a channel in the natural ground
abutting the dam fill embankment, and therefore, it has been proposed to construct the
spillway channel over the dam embankment.
A preliminary design of the spillway including sizing has been undertaken by
Calthom Consultants Ltd (Calthom). Their assessment has indicated that the upstream
catchment for the dam is estimated to be 34.5ha and the flow during 1% AEP flood events to
be 9.51m3/s. Based on this, the following trapezoidal spillway configuration has been
designed.
•

15m base width

•

1 in 3 side slopes

•

0.5m depth

The spillway channel is proposed to be of concrete slab construction for its entire length as
protection against erosion during spill events. The channel also incorporates rock riprap with
sizing of D50 = 350mm being half-embedded into the concrete lining. The spillway will
discharge to an unnamed stream and larger rock boulders (D50 = 500mm) will be placed within
the stream and on the bank to protect against erosion.
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An alternative option to the proposed design can potentially be a combination of the rock riprap
embedded concrete lining and grass lining reinforced with a proprietary product such as
T-Recs or equivalent. An example of potential dimensions for the different lining can be the
5m width of concrete lining in the centre of the spillway and the remaining 10m width of the
adjacent sections being reinforced grass lined. However, the following implications of having
the combined spillway lining will need to be considered:
•

The proposed fish passage will need to be confined within the concrete lined section.
Given that the width of this section will reduce, the longitudinal gradient of the fish
passage will subsequently increase. It will need to be confirmed that this arrangement
is satisfactory in terms of fish passage.

•

The interface between the two spillway lining types will need to be carefully designed
during detailed design to effectively minimise and manage seepage during the spillway
operation.

•

The specification of the grass reinforcement will need to be confirmed to ensure that
the lining can withstand the anticipated flow velocity.

•

The construction will need to be managed so that the grass cover is established prior
to spillflows occurring.

Overall, RILEY considers that the proposed spillway construction will improve the dam’s
performance during extreme flood events. The new spillway channel will convey flood flows in a
more controlled manner than the current configuration in which any extreme events will result in
uncontrolled overtopping of the dam, and the riprap/concrete lining will provide more protection
against erosion during spill events.
We also note that subsoil drains will be incorporated in the design to mitigate any effects of
water penetrating the dam fill under the concrete spillway channel. The Calthom drawing
shows the spillway details.

The potential effects and hazards of a hypothetical dam breach on the downstream
environment have been assessed. Given the small size of the structure and reservoir, an
initial level assessment in accordance with the NZSOLD guidelines is considered adequate,
which is of qualitative nature.
Based on a review of the aerial and topographical information of the downstream environment,
it is considered that any dam breach volume will likely be contained within the valley formation
before discharging to an estuary area. RILEY understands that this area will generally remain
unchanged, with no residential buildings or infrastructure being proposed. As such, it is
envisaged that the population at risk (PAR; population affected by dam break inundation greater
than 0.5m depth) and potential loss of life (PLL) will likely be zero. With respect to overall
damage levels anticipated for property, infrastructure and environment, it is estimated to be
minimal with no residential houses or any major infrastructure affected, and short-term damage
anticipated to natural environment (refer Table 2.2 in Section 2.9 of the NZSOLD guidelines).
The potential impact classification (PIC) is thus low in terms of the guidelines.
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The NZSOLD guidelines provide monitoring and surveillance recommendations for the long
term safety management of dams. It is recommended that a monitoring and surveillance regime
is implemented commensurate with the low PIC of the dam. This would cover aspects such as
regular inspections by the owner (including scope/frequency etc.) and procedures following flood
events (e.g. inspecting spillway for signs of damage and/or maintenance required). As a guide,
it is considered appropriate for the dam to be routinely inspected every quarter by the owner
and after major storm events. If damages were to be noted in these inspections or other
observation of concern with respect to dam safety, then advice from a dam engineer should be
sought. As part of this routine inspection, condition of the trees and signs of seepage will need
to be checked as discussed in Section 3.1.3. It is envisaged that no formal intermediate or
comprehensive dam safety review is required for this structure.

RILEY has reviewed dam safety aspects of the private dam as part of the proposed subdivision
development on the Karaka property. The following summarises our findings.
•

The on-site visual assessment carried out did not indicate any conditions of significant
concern for dam safety.

•

The borehole investigation has generally encountered well compacted fill materials in
the dam embankment and analyses has indicated adequate FoS against slope
instability under normal and flood operation.

•

There are a number of trees on the dam embankment. RILEY understands that it is
required to remove the one tree located within the proposed spillway channel.
Considering that these may have a deep root system, it is recommended that RILEY
provides inputs to tree removal methodology and treatment of tree roots, along with
inputs from a specialist arborist. It is considered acceptable that the other trees can
remain on the embankment provided that the condition of the trees including any signs
of seepage effects is checked as part of the monitoring and surveillance regime.

•

The proposed spillway construction will improve the dam’s performance during
extreme flood events by discharging the flood flows in a more controlled manner and
providing more robust protection against erosion.

•

RILEY understands that the existing service spillway pipe will be fully grouted and
decommissioned.

•

The potential effects of a dam breach are assessed to be minimal with no PAR and
PLL anticipated, no residential buildings and infrastructure being affected, and only
limited short-term damage to natural environment anticipated.

•

In our opinion provided the remedial works described in this report are carried out
satisfactorily, the dam can be considered satisfactory for a low PIC structure.
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This report has been prepared solely for the benefit of Karaka North Village Limited as our
client with respect to the brief, their technical advisors, and Auckland Council in processing
the consent(s). 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.
Yours faithfully
RILEY CONSULTANTS LTD
Prepared by:

Reviewed and approved for issue by:

David Kang
Water Resources Engineer

Don Tate
Project Director, CPEng, FEngNZ

Enc:

Calthom Drawing (Ref: J19-004-450-4508 Rev C)
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