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1.8 Intraduction

This report reviews the oplions and procedures for decommissioning an sarth embankment
dam and supersedes the draft report tabied at the Kaitaia meeting on 18 January. It is
presenied on behalf of ihe Ngakahu/Ngakohu Whanau Ahuwhenua Trust in response o their
request and in accordance with our mutual agreement signed on 7 January, and the site visit
and discussions on 18 January.

The report describes the Kauri Cresk Dam and its appurienant structures, its history and lts
present condition. Reference is made to documentation and reports as provided to the Trust
by Far North District Coundil (FNDC). Options for decommissioning by full or pariial
dewatering of the lake are discussed along with the engineering and environmental
implications. The 18 January meeting proposed an investigatory lowering of the lake as soon
as practicable with appropriaie sediment conirol measures downsiream of the iwo dam
outlets.

The New Zealand Scciety on Large Dams (NZSOLD) published updaied NZ Dam Safsty
Guidelines in 2015. Module 7 of the Guidelines, Life Cycie Management addresses Dam
Decommissioning at Ssciion 8, & copy of which is altached hergic. This report draws on
Seciion 8 noting the engineering and environmental issues to be considered when addressing
dam decommissioning, including jonger term managerial and consenting issuss of dewatering
the reservoir, future fiood passage and downsiream sffects of mobilisation of poliuted water,
sediment and debris.

2.0 Hislory and Status of Kauii Creck Dam

The 18m high embankment dam was built on the Trust's land by Kaitaia Borough Council in
the 1980’s for water supply to Kaitaia township and is now owned and operate by FNDC. in
recent years, water quality has become unsuitable for town supply, and there have been
ongoing issuies with dam seepage. The Ngakahu/Ngakohu Trust seeks decommissioning of
the dam and improving the uss of their land including part of the dam.

A detailed history of the dem and assoclated issues including ongoing seepage and
consequent remedial works was given in Riley Consultants 2018 Comprehensive Dam Safely
Report. That report concluded that “no major issuas have been ideniified with the performance
of the dam, however uncertainty remains on definitive explanations for the seepage evident
g the top of the bultress.” Using the processes in fhe NZSOLD 2015 Dam Safely Guidslines
sindicated a Low PIC {Potential impact Category) may be appropriate.” (Riley 2018)



There was no evident reference o confirmation of spillway capacity in terfms of design flood
inflows. However, spillway adeguacy was noted in Riley's 2003 report.

Riley's 2020 intermediate Dam Safety Review for FNDC concluded thera was no sighificant

change in the condition of the dam and appurtenant works: soms remedial work had been
done in 2019,

3.0 Description of Dam

The Kauri Creek dam lies on a tributary of the Okahu Stream which then joins the
Tarawhaturoa Strearn running through Kaitaia township. The catchment of the lake is in bush
covering about 2.0km? (200 ha), extending south some 2.5km into the Taurnatamaioe range
in the Herekino forest. The reservoir behind the dam i5 said to have a volume of about
170,000m? with a surveyed depth io about i1.0m. The resarvoir lies on Conservation Land.
Drone photography shows coarse iocalised sediment and debris accumulations at the head
of the lake: finer deposiis are o be axpecied at lower levels. Anacdotal and photographic
evidence indicates some areas of instability in the catchment which likely are contributing to
sedimeniation at the reservoir head with particular relsvance o any dewatering of the lake.

The chuie spillway on ihe right abutment is concrete fined with a flip bucket and srosion
protection at the base. itis understood io be constructed in the body of the dam but may be
partially founded on natural ground. Evidenty, there is.no record of racent dam overiopping
since the dam crest and spiliway head walls were raised in the 1990's. A brief check on the
passage of a repressntative 1/100-year fioad discharge through the dam supports adequacy
of the spillway under present conditions. The spiliway stiling basin appears stable, with no
evidence of significant srosion downstream to the Okahu Stream confluencs,

The downstream face of the dam has exhibited various localions of seepage over e years
and been the subject of the construction of a toe weight and drainags blanket, several series
of standpipe piezometers and two sets of bored drainis, all currently monitored and relatively
ciable. A wer area persisis at the top of the buitress fill when the dam is full but diminished
when the lake was lowered by some 2.0m in 2017. These featurss are shown on the aitached
drawings with acknowledgement io Riley Consuitanis.

4.0 impiications of Decommissionin

4.1 NZSOLD Guideiines

The following extract is from Section 8 of NZSOLD 2015 Dam Safety Guidelines Module 7. It
is understood from Riley Consuitants 2018 and 2020 Reports that the dam is not currenily
unsafe, albeit with some unresolved issuss regarding seepage. Hence the following exiract
from Section 8 focuses on the engineering and anvironmenial issues fo be expected during
and arising from dam decommissioning.

"... imporiant engineering issues ifiat wiff require careful consideration duting the
design and removal processes jnciude:
e The structure removal limits necessary o gchieve an appropriate level of dam
safety.
¢ The iong-term managemert of accumulgted reservoir sediment (8.g. removal
and disposal, removal by ihe river, flushing and release in to the downstream
Aver or re-contouring and re-vegetation) and ofher environmentiaf iSsuss,
Reservoir drawdown capabilities and limfistions on drawdown rates.
o Flood management during decommissioning.

i




+ The methodology for desommissicning the dam (e.g. removal sequence,
demalition and remaval metiiods. disposal, sife restoralion).

s Tha long-tenm safe passage of ffood events.

o The long-term surveillance, operation and maintenance regquirements for
crgoing daim sarsty.

e Long-term public safety considerations where partial structures remain and are
ahie 10 be accessed and uised by the public.”

4.2 Partiai Dewstering

Options for partial dewatsring of the lake could includs:
Option 1:

Permanenily mainiain a modest lowering of the water levels {e.g. by 1.5m as done praviously
to dry up the wet area at the top of the butiress filly by floating intake and scour valve discharge.
The spiiftway structure would be retained as at presentio nandie fiood discharges, resuiting in
some degree of flood refention and attenuation of peak discharges. Some sediment would be
remobilised, mosily for vedistribulion further down ine igke and with twrbidity i pipe
discharges. Exposed lake margins could become revegetated but subject to periodic
inundation by flood inflows.

Option 2:

Lowering the dam crest and redisiribuiing the excavaled material to form a fatter oversl
downstream siope such as suitabie for grazing or disposai in the lake area fo promoie a
wetland, as shown on the seciion on Sketch No. 22/1-1. The existing spiftway provision would
be exiensively modified making use of the lower paris of the spillway chute and siilling basin
for water level control.

Mote substantial ongoing partial lowering of the water lavel would increase flood aitenuation
but mobilise more sadiment and debris and expose more of the lake shoreline.

A key requirement for gperating the lowered dam would be maintaining the lowest praciicable
water levels by ongoing discharges through the floating intake and the bottom sluice valve.
That procediure would provide some flood infiow retertion/atienuation to reduce spillway
discharge capacity. The existing pipe discharges and monitoring facilities would nsed to be
extended and/or re-roufed.

4.3 Full Decommissioning of the Dam

Opiions for effectively full dewatering of the lake could inciude:

Ootion 3:

As shown on the atiached skeiches, compleie decommissioning by full lowering of the laks
level would involve ihe effective removal of the dam and its flood retention function. A
rapezoidal cut through the dam body would require stable side slopes o be determined by
geotechnical analysis and a base width at feast equivalent fo the natural watercourse through
tha valley with srosion protection. That action would eniail excavation and disposal of a
substantial volume of dam fill of at least 20,000m?. as shown on Sketeh 22/1 - 2. Some of the
excavated material could be repositioned into the dewaisred lake area or for recantouring of
downstream land.



it is to be expecied that atleast part if not most of the sediment and debris accumulated over
60 years in the lake (coarser matenal at the head and finer silts at the lower parts) will be
mobilised during drawdown and during subsequent floods. Thers would likely be significant
effects on downstream lands and the watercourse to and through Kaitala with chailenges in
obtaining ¢consents with comprehensive cenditions,

Substantial dewatering will initially result in extsnsive areas of mud flats and/or slumping side
slopes, taking some years to sffectively revegetate. Flood discharges are likely ic have higher
peak flows than at present because of the removal of the retention/attenuating effect of filling
the lake. The existing concrete spiliway would become redundant.

Option 4:

Recognising the need te coniinue passing flood flows through the dam site, an alisrnative to
the above would retain and utilise the stilling basin of the existing spillway while lowering the
main pari of the spillway. A smailer frapezoidal cutiing would involve considsrably less
excavation in the order of 10,000m* as shown on Skstch 2.

The remaining lake volume and residual sediment could be filled and stabilised by disposal of
material from lowenng the spillway, and from part of the dam if appropriate and thersby
encourage wetland development. While thers would be environmental issues from
remebilisation of sediments it is likely these would be lass than with Cption 3. The dam would
then cease to act as such, with future monitoring confined 1o ensuring siability and no
defrimental effects or ercsion downsiream of the stilling basin.

The attached copy of Riley's Drawing 170308-5 shows the respective footprints of effective
removal of the centre of the dam and the lesser impact of iowering the spillway, ieaving the
bulk of the dam ‘high and diy’ and hence no longer a Large Dam.

5.0 Praliminary Investigations

The above concepts and options are aimed principally at improving the Trust's land use while
recognising associated water quality issues and future responsibilities. The key issues
foreseen for each option are summarised in the aitachad fable.

As a first step in investigations and as agreed st the Kaitaia meeting on 18 January it is
proposed that Council arrange to lower the iake as far as practicable during the remaining
summer months using both ihe floating intake and the scour vaive. The discharges would be
routed through a setiling facility which wouid need to be construcied at an early dats.
Sedimeant ponids would be instalied with discharge to land involving geotexiile filiers and hay
bales or heavy drainage material to limit sediment entering the Kauri Creek from ongoing pipe
discharges. Drawing down the lake prior to refilling from winter flood inflows would aliow the
dam and the lake floor 1o be assessed for siope stability fogether with the build-up of siit, mud
and debris. ’

A prefeasility study would be commissicned concurrently to define more clearly the options
and cencepts oullined above. A critical issue for detaiied consideration would be handling the
passage of flood flows during construction of the lowered spillway and hence the fiming of any
excavations and demolition of most of the spiliway and consiruction of 2 fower channel, eithar
concrete lined base or erosion protection of an uniinad channel.



Mairtaining of modifying the existing structure with lowered water levels could be more
feasible in terms of consenting and would ikely entail conditions regarding revegetation of
lake margins as weflands and monitoring of downstream effects afier stakeholder
consultation. Significant modification of the dam structure and the spillway would elso likely
antail seeking Building Consents.

&.8 Ouiline Procedurss fof Decommissioning Dam — Btage 2

Reference is made 1o Figure 8.1 inthe sitached exfract from Section §, sodule 7 of NZSOLD
2015 Guideiines:

Step 1 Would entail discussions by e Trust with FNDC and Northland Regiorial Council
{NRC) to define in principle the extent of dewatering of the dam as part of an agreement

to decommission at feast partially, possibly with shortlisted options for more detailed
assessment.

Steps 2 and 3 Wauld include coliection of relevant data including the issues ramaining from
Riley Consultants 2018 and 2020 reports, and geotechnical data as relevant. Environmental
issuas in ihe reservoir area and downstream would be scoped with input from appropriate
specialisis. Prefiminary cost estimaies could be made ta cormnpare decommissioning options
and produce prafiminary budgets.

Step 4 Foliowing @ decision To procesd, support documentation wouid be developed by
consultants to inform stakeholder consuitation and support resource consents.

Steps 5 and § The decommissioning procedure wouid be confracted and managed by FNDC
with NRC oversight and ongoing monitoring of effectivensss.

7.0 Conclusions

The Ngakahu/Ngakohu Whanau Ahuwhenua Trust seeks full decommissioning of the Kauri
Creek Dam. Any retention of the dam function per se wouid entail ongoing responsibiity for
mainienanca and monitoring and some resolution of ownership issues.

After considering options of full or partiai dewatering this review points 1o affective
decommissioning of the dam body but with spiliway modification and retention of the spillway
stilling basin to handie fiood flows as outlined in Option 4 above. The lake wouid then be
effectively dewatered with the potential of deveioping & wetland, with the remaining dam body
ceasing to be a Large Dam.

Foliowing the investigations outlined in Section 5 above, more detalls of dam excavation, fake
modification and reconfiguration of the spiliway would follow as part of a prefeasibility report
foliowing the steps outlined in Section 8.

5.0 Linitations

The scope of this overview has been limited to a brief site visit, the available documentation
and the discussions on 18 January. The concepts outlined are preliminary and tentative and
are presented for discussion and further investigations.

This Stage 1 Overview Report has been prepared Tor the benefil of the Ngakahu/Ngakohu
Whanau Ahuwhenua Trust with respect to our particular brief and it may not be ralied upon in
other contexts or for any other purpass without my prior review and agraement.
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A proposed process far the decommissioning of 2 dam is shown in Figure 8.1
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Figure 8.1: Dam Decom missioning Process

The process should include the careful evaluation of a wide range of decommissioning optons that include
complete removal, partial removal, changes in reservoir operation and change of use. A wide range of issues will be
associated with each decommissioning option; some will be commoert to many of the options wiiile others witl be
specificto @ single option. The use of indepangent advice from technical specialists and stakeholders is an essential

component in the identification of a preferired decommissioning apriarn.
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Decommissioning of a dam may became Necessary
pecause the dam has outlived its usefulness, of
it requires rehabilitation works which the Owner
cannot afford or which render the operation of the
dam uneconomic. Unless emergency action is agreed
by the Reglonal Authority 8s peing necessary, the

\ decommissioning of large structures will typically

~—-. require CONSENTS under the Resource Management

_\ Act and Building Act. {nvestigation, design and
decommissioning procedures should generally fol low
those autlined in Modules 3,4 and 6, with a focus
on controlling the risks during the dacgmmissioning
process and leaving them acceptably low oo cornpletion.

A dedision ta decommission a dam should be based an
the careful evaluation of a wide range of alternatives

to resolve iSSUES associated with dam safety, high
rehabilitation costs, high operation and maintenance
costs, environmental effects, sedimentation issues, and
long-term function and ownership. Such evaluations
nead to consider iSSUes arising from either retention
or decommissioning of the dam asthere will be

effects and consequences with either apgroach. in
some cases full removal may be necessary to resolve
critical issues, while i ather cases partial rermnaval Thay
provide a satisfactory long-term solution. The following
cubsections provide guidelines for the consideration

of dam decommissioning as 8 project alternative.

The guidelines are restricted to the consideration of
issues related te dam safety — they do not address
environmental, Jegal, social, economic, ownership and
paolitical Issues, all of which could have significant effects
on the identification of @ preferred decommissioning
option. The guidelines do not apply to tailings dams.

The Buildin

g Actand Building (Dam Safety) Regulations
require dams to meet current dam safety criteria as
recommended in these Guidelines. If the criteria are
not met Owners would likely consider a nurnber of
questionsﬁ’dﬁding the following:

+ What rehabilitation works are negessary to address
the identified dam safety deficiencies?

- Whatis the estimated cost and time for the
completion of the tehabilitation works?

. Howwaould the cornpletion of the rehabilitatian works
affect my commercial operation?

. What are the costs of decommissicning and is
it economically viable for me 10 camplete the
rehabilitation works?

What alternatives are availableifitis uneconomic for
e to complete the rehabilitation works?

. What are the issues associated with the alternatives
and what alternatives would likely be accepiable to
the consent authorities?

Decommissioning could becorne necessary ifit

was uneconomic for an Gwner to complete the
rehabilitation works necessary to address a dam safety
deficiency. Complete removal of a dam would usually
be unnecessary 1o satisfy current dam safety criteria
and, in MoST Cases, partial removal would be sufficient.
partial removal could indude reducing the dam height
or breaching the dam to permanently reduce the loads
on the structure, and removing all ancillary structures
(e.g. gates, pipelines, pump stations, powerhousesh
Total removal would generally only become necessary
to address issues Lprelated to dam safety.




\I

Stakeholder participation in the decision making
process and stakeholder support of a preferred
decommissioning eption will usually be essental for a
successful project autcorne. Obtaining consents for a
preferred decommissioning option will be very difficult,
if not impessible, to achieve without suppart from
community and environmental interest groups.

Dam decommissioning projects require careful

design and a eomprehensive understanding of the
existing structures is sssential to the success of a
decommissioning project. In some cases there will

be sufficient documentation available to confidently
establish the characteristics of the existing structures
while, in other cases where documentation js scarce, a
programime ef field werk may be necessary to confirm
site conditions.

The design and removal processes should generally
follow the recommendations included in Modules 3
and 4, However, experience in dam decormmissioning
projects is very limited in New Zealand and, depending
on the scale of the decommissioning project, specialist
design and contractor support may ke necessary to
achieve a successful otitcorne, Important enginearing
issues that wiil require careful consideration during the
design and rempval processes incude:

= The strucfure removal limits necessary to achieve an
appropriate level of dam safety.

* The long-term management of accumulatad reservoir
sediment (2. remaoval and disposal, removal by
the river, flushing and release in to the downstream
river ar re-cantouring and re-vegetation) and other
environmental issues.

.

Reservatr drawdown capabilities and limitations on
drawdown rates.

« Flogd management during decommissioning.

v

Tha methodology for decommissioning the darm (a.g.
removal sequence, demolition and remaval methods,
disposal, site restoration).

+ The long-term safe passage of flood events.

= The long-term surveillance, operation and
maintenance requirements for ongoing dam safety.

* Long-term public safety considerations where partial
structures remain and are able to be accessed and
used by the public

A programme of dam performance monitaring would
normazily be necessary to quantify and svaluate effects
that accampany the demolition and removal of a

dam and, if partial remaoval is adopted, to monitor the
ongoing safetyand public safety of the completed
project,

Adam perfarmance monitoring pragramme during
demolition and removal should address the dam safety
objectives of the programme, monitering requirements
and frequencies, acceptatle performance criteria for the
elements being monitored and reporting and evaluation
reguirements. Mitigation measures and an Emergency
Action Plan (refer Module &) should also be in place to
address any dam safety concerns that could arise during
dermolition and removal.

If partial removal is adopted and the completed projec
INCOTPUrates a permanent reserveir, parformance
monitering may be necessary to enable verification that
the comaleted works are performing as intended and
to identify developing or changing conditions that could
affect the safety of the decommissioned dam. Post-
decommissioning performance menitoring programmes
should reflect the PIC of the decommissioned dam

and the procedures recommended In Module 5 should
be followed. Although unlikely, given that the dam is
decommissioned, there may be same residual dam
safety risk that requires an Emergancy Action Plan to be
in place to address any emergencies that arise following
the decommissioning of the dam. In such a case the
recommendations included in Module 6 should be
foliowed.
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2/15/22, 5:31 AM Gmail - Decommissicning repart

M Gma” Ngakahu/Ngakohu Whanau Ahuwhenua Trust <ngakahu.ngakohuwat@gmail.com>

Decommissioning report
1 message

John Duder <jnduder@gmail.com> 7 Fri, Feb 4, 2022 at 9:04 AM
To: Des and Melva Davis Mahoney <desandmelva@gmail.com>, Ngakahu/Ngakohu Whanau Ahuwhenua Trust
<ngakahu.ngakohuwai@gmail.com>

--Kiaora Des & Trustees .
| intend to add a new third paragraph into section 5 preliminary
Investigations , before the para staring "A prefeasibility study-—".
" A sounding survey of the lake was done by Nerthland regional
council in 2017 , but the results were not processed.
Early processing of that data is recommended in order
a] to check the reservoir volume estimate of 172,000 m3
b] to estimate the volume of finer sediments at lower parts of the lake
c]to enable monitoring of the effect of lake drawdown on
remobilising sediments during the proposed trial dewatering of the
lake.
That information will provide valuable data for final design of
decommissioning .
Processing the sounding survey results and the proposed trial
dewatering should both be done as soon as possible, well before the
coming winter inflows "

John N Duder,

https://mail.google.com/mail/u/0/?ik=f59d909ef6&view=pi&search=all&permthid=thread-f%3A1723773658505702123%7Cmsg-f%3A1723773658...  1/1



