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Chief Executive
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TAURANGA

Artention: Mr B Petrenas

Dear Sir

Further to the gite visits and digcussions last Saturday (12
Auqust 1995} with you and Craig Batchelor, I have completed my
preliminary agsessment of the available data and I am pleaged to
forward my ipitial recommendations concerning the above matter.
In preparing this brief summary report I have relied extensively
on the data contalped in the reports by Tonkin & Taylor Ltd
(Hegan, 1995) and Babbage Consultants Ltd (Luxford, 1895), and
T have also referred to N2 Geolngical Survey Report EG348
(Houghton & Hegan, 1980) as well as to other correspondence
provided by yourselves. Although I have not yet been able to
access all the information necessary for a full geotechnical
evaluation, and specific conclusions wmay thus be slightly
modified in my £inal report, I am gufficiently concerned with thea
present situation in Te Hono street to advige that an ipmediabe
course of action be implemented py Council. Specifically, I
consider that continued use of poakage holes for stormwater
disposal on Maungatapu peninsula cannot be justified, and that
Council must adopt ak ongce a programm for the phased elimination
of this practice commencing with piping to the street for certain
properties adjacent to Te Hono Street.

gbable BxLe of C1i sgreat: It is clear from our gite
inspections of 12 August 1995 that continued ¢liff failures can
be expected along this part of the Maungatapu Peninsula, and that
this is of direct concern both to the existing property owners
and to Council., Whilst we were pregent in the area a small (<
3m®) slide occurred from the lower part of the cliff face at No
a5 Te Hono Street, and regression uplsope ig anticipated given

the observed development of fresn tension cracks on the upper
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part of the face. In summary, it is my opinion that 1) some 2-3m
of cliff-top retreat will occur at the boundary between Nog B3
and 85 where gsubsidence cracking is already evident; 2) a2 further
1-7m of retreat is likely in fromt of the conservatory at No 85;
3) the vegetated slopé in front of No 87 will probably f£ail back
to the new cliff top positions at the boundaries with Nos 85 and
B9; 4) the cliff top in front of No 89 can be expected to retreat
by a further 1-2m; and 5) minor failures wmay occur at or close
te the boundary between Nos 89 and 91. T stress that these
cogclgsions have been reached from visual observationg of the
gxisting state of the cliff at Nog 83, 85 and 8% Te Hono Street,
and not from any guantitative analysis of slope stability.

2.2 ﬁ;ghili;;;lmgligagigg&:‘Whilst such additional slope failures
will not threaten the lmmediate security of the houses involved,
continued fretting of the cliff face and top has to be of concern
for the longer-term stability of the house pites and will at the
very least continue to affect the psychological well -being of the
occupants. In the case of Mo 85 Te Hono Strest, I expect that the
present phase of slope regression will reach to within 2m of the
pergola and 4m of the conservatory, and this mugt be close to the
acceptable minimmum condition for the continued safe occupation
of the house on its present site. in the longer term (1-5 years)
it will almost certainly be necessary for site-gpecific slope
gtabiligation measures to be undertaken to protect these four
properties, and various options have been outlined by Hegan
(1995) including horizontal drainage and soil nailing. Howaver,
as discussed later, I do not consider that such engineering works
are a matter for Council at thig stage, and the individual owners
ghould be encouraged to seek further advice from their insurers
and/or geotechnical professionals.

3. L I B

3.1 Snggga;gd_}giln;a_ﬁgdgl: The Tonkin & Tayler Ltd report
(Hegan, 1998) identifies cliff failure as being initiated by a
nhlow-out” mechanism in the TG3 nlogse” silty sand unit above a
whitish silty clay (TG4) located at a depth of about 14m below
the wliff top. My field cbservations confirmed that significant
groundwater seepage ig oocurring above the TG4 unit, and that
removal of basal support at this depth results in upslope
retrogression and retreat of the cliff top. Whether failure is
actually occurring in the nloose" gilty sands, or at the top of
the underlying highly sensitive whitigh gilty clay unit (as
suggested by Houghton & Hegan, 1980), is not of immediate concern
and would certainly require additional site investigation and
gsoil testing. The general failure mechanism and 1ts association
with a strony Seepage zone at the top of the TG4 (whitish silty
¢lay) unit has also been confirmed in reports by Shrimpton &
Lipinski Ltd (Hughes, 1995) and Babbage Consultantse Ltd (Tuxford,
189%8) .

3.2 Tricgering Factors: It is generally accepted that abnormally
high porewater pressures are regponsible for the present series
of landslips on Maungatapu peninsula, and that thess were also
the cauga of pimilar slope failures which occurrad there in March
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1979 . Although natural infilcration of rainfall through lawn and
garden areas is the major source of groundwater recharge, it 1s
clear that a significant contribution is derived from the current
practice of discharging roof stormwater into soakage holes in the
ground in areas to the south and west of Te Hono Street. Advice
from Mr B Child (91 Te Hona Street) indicated that sovakage holes
at Maungatapu were drilled to approximate depths of 10w, although
the Shrimpton & Lipinski Ltd report (Hughes, 1995) suggests that
these are traditionally drilled only to the Rotoehu Agh which is
at a depth of some 4-5bm at this site (Hegan, 1995), Whilgt this
discrepancy should be regolved, the three open standpipe
piezometers recently installed by Tonkin & Taylor Ltd have
recorded daily changes at timea in excess of 0.5m and a response
typically delayed by about 24 hours following rainfall: this
implies significant hydraulic connection to the depth of the
major seepage flows above the whitisgh silty clay (TG4} unit, and
almost certainly the presence of locally perched groundwater,

4. SOAKAGE DISPOSAL OF STORMMWATER

4.1 Effect on Subsurface Flows: The effect of point injection of
stormwater via goakage holes up-gradient from the cliff face at
Maungatapu is to raise the hydraulic head during or following
proleonged wet periods because of the generally'1ower:permaability
of the clayey and silty volcanic soils. This in turn increases
the discharge seepage velocity in the more permeable sandy units,
potentially resulting in ercsion and development of significant
uplift pressures: a similar head-discharge model has been used
to explain the delayed increase in flow rates for natural springs
from bedrock following rainfall events at times of the year when
groundwater storage in fractures ig high. In addition, the
lenzsoidal nature of some of the units present in the sequence at
Maungatapu would result in leaky connections between the main
aguifers and, whilst the subsurface hydrological wodel is
undoubtedly complex, it is clear that direct infiltration of
rainfall and stormwater soakage disposal are both contributing
to the present cliff ingtability. The effects of soakage disposal
of stormwater on the groundwater regime in the Tauranga area, and
its potential impacts in landslip-prone areas such as Maungatapu,
were correctly identified by Houghton & Hegan (1980) and they
commented (pl3) that "it is well worth considering installation
of a stormwater drain system”.

4.2 C1iff i1 Tmpli i . The fact that a similar episode
of cliff collapse occurred in 1879 could be interpreted to show

rhat the triggering groundwater conditions develop on a 15-20
vear "qycle" accompanying prolonged and relatively rare wet
periods, but this is a simplistic view and one that lgnores the
important contribution that soakage disposal will continue to
have in recharging groundwater. Quantification of the relative
inputs from infiltration and soakage could be carried out, &=
suggested by Taxford (1995), but I doubt that such an analysis
would justify the continued widespread discharge of stormwater
by soakage into the ground on Maungatapu Peninsula. It 18 not
simply the guantity of water that is being intercepted and
discharged into the ground by soakage disposal, which wmay well

3



CANTERPRISE

be of a similar magnitude to that entering the ground from
rainfall prior to development, but the fact that this water is
being fed rapidly and directly into the groundwater gystem at or
close to the depth of a principal sandy aquifer. I agree with the
observation by Hughes (1995) that, whilst some face seepage will
have come from the scakage hole discharges at No 87 Te Hono
Street, most of the contributing subsurface flow is likely to
have been sourced from natural infiltration and from soakage
golestfurther up-gradient {ie to the south and west of Te Hono
treet) .

5. COUNCIL'S RISTTION
5.1 May 1981 Letter to Some Properiy Owners: Following the March

1879 cliff instability episode on Maungatapu Peningula, the City
of Tauranga in May 1981 sent a standard letter to those property
owners affected by landslip damage. This letter quite clearly
drew attention to the fact that the uge of soakage holes for
stormwater disposal was "an additional risk factor to (slope)
gtability®, and reguired the ownersg "to digpose of stormwater
from your roofs, yards and drives by means of a piped drain”
either to the street kerb or to the estuary or to an approved
outlat., The letter also identified other "good housekeeping”
practices that weuld minimise future landglip risks, such as
drainage of springs and careful waintenance of vegetation, One
sutcome of this letter was that most houses between Nog 75 and
105 Te Homo Street were reguired to cease using soakage disposal
holes for stormwater, and No 87 was clearly adviged at the time
although only in the last week has the piped comnection been made
to the strest. With the benefit of hindsight it is unfortunate
that the potential contribution to instability of soakage hole
disposal from houses further away from the cliff faces was not
recognised in 1981, as geotechnically the logical extension of
that new policy was to require all houses on the Peninsula to
transfer to a reticulated stormwater disposal system.

5.2 Legal and Techmical Tmplications: In view of the clear
identification by Council (or at least its predecessor) in 1981
of a causal relationghip between soakage disposal of stormwater
and landslip damage on steep land or ¢liff faces at Maungatapu,
1 must seriously question Conclusion 9.6 in the report by Babbage
congultants Ltd that it is unlikely that Council could be held
liable for allowing ground soakage to continue® {Luxford, 1995,
p5) . The clear weight of geotechnical evidence ig that the
practice of stormwater disposal by soakage ig no longer
appropriate for the geological conditions that exist on the
Maungatapu Peninsula, and that it is at least a contributing
Factor to the present (as well as to past) episodes of cliff
ingtability. Council stated nearly 15 years ago that the practice
was no longer appropriate, and the events since late May this
year have reconfirmed the need to eliminate soakage disposal of
stormwater at Maungatapu gg & watter of urgenoy. Wh}lst a
quantitative analysis may estaklish that the scakage contribution
fo subsurface flow is only a swall fraction (say, 10-20%) of the
direct infiltration component, and therefore that stormwater
digposal by sgoakage was not the prime cause of cliff failure in
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the present gituation, I comsider that Council would nevertheless
have considerable difficulty in defending at law a continuation
of the current practices should they be challenged. Legal advice
should be sought on this matter, but my view is certainly that
wh;le Council cannot be held to be directly liable for the cliff
fallures'presently oceurring at Noas 83-89 Te Hono Street, it
would be imprudent (and possibly negligent) nat to take immediate
steps to eliminate the scakage component of groundwater recharge
and gubsurface flow. It must be noted, of course, that thig will
not prevent future cliff failures during extreme rainfall events
or periods, but that it will reduce by an as yet unguantified
(but probably small) amount the extent of Girect recharge to a
principal aquifer umit with which elope instability is clearly
apggociated at Maungatapu.

6.1 Policy Recommendation: It is my recommendation that Council
implement immediately a policy for the staged elimination of
stormwater disposal via soakage holes on Mauncdatapu Peningula,
and that this be expedited for the Te Hona Street area where
present cliff instability is of particular conceru. The staged
programme should progressively eliminate stormwater soakages in
the following areas:-

1) First Priority: Nos 54-86 on the south-western side of Te Hono
/| 8treet, as well as Nog 27-43 on the southern side of Maihi
! (rescent, as these dwellings are diresctly up-gradient Erom the

properties presently experiencing landslip damage.

J

|

. 1 2) Second Priopity: Nos 96-110 Te Homo Street, Nos 10-40 on the

northern side of Maihi Crescent, Nos 11-21 on the southern side

1 of Maihi Crescent, and Nos 20-34 Te Wati Street.

‘*}} Third Priority: All dwellings on the estuary side of Te Hono

‘ot reet that are not presently discharging to the street or to
another approved outfall.

4) Fourth Priorify: A1l other dwellings Llocated on Te Hono
street, Maihi Crescent, and Te Watl Streetb.

5) Fi ‘ority: Other parts of the Maungatapu peningula in an
order of priority to be decided following further geotechnical
evaluation.

It is recommended, subject to requirements for notification of
property Owners, rhat work comence immediately on Priority 1
dwellings, and that street connections for Priority 2 dwellings
be completed within 3 months, Blimination of stormwater Boakage
from Priority 3 dwellings should be completed within & months,
and from Priority 4 dwellings within 12 months. The Ffurther
timetable for the reticulation and disposal of stormwater can be
determined within the firsc 12 wonth period, and its staged
implementation would then follow. My opindion ig that the costs
of a full stormwaterx gystem should be borne by Councill as part
of its ongoing policy to upgrade services in termg of the
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relevant legislation, and not be levied as a charge on the
property owners concerned. Practical difficulties may arise where
gravity drainage is not poasible because parts of somg properties
are below the invert level of the existing stormwater pipes, and
concurrent engineering desgign will be necessary as will be
inspection and approval of all outfalls installed to Btregt or
other frontages.
: f

6.2 Concurrent Tnvestigation Programpe: fb is clear that ongoing
engineering design of any stormwater reticulation system will be
necegaary, and I understand that Shrimpton & Lipinski Ltd have
already been approached ta prepare cost estimates for such work.
In addition I would endorse Recommendation 10.7 made by Babbage
consultante Ltd that "it would be prudent for Council to initiate
a geotechnical study of groundwater fluctuations and soil
strengths...." {(Luxford, 1995, ps5), and I note that this should
be done not only in the context of cliff setback distances but
also to provide a hydrogeological model for the Te Hono Street
ares to agsist with planning and evaluation of the stormwater
reticulation gystem. I recommend that some 10-12 CPT holes be
drilled and logged at appropriate sites, and that piezometers be
installed in these for routine monitoring of groundwater levels
in conjunction with rainfall records: such data will in my view
be esgential to facilitate degign of the reticulation system and
to allow a quantitative assessment of the effects of eliminating
soakage disposal of stormwater. Concurrently with the groundwater
monitoring programme I would also recommend that a study be made
of the geotechnical characteristics of the various goil units on
the Maupgatapu Peninsula that are asgociated with the present
landslip problems, although thipg work should include a number of
parameters such as particle size, density, Atterberg Limits,
permeability, and erodibility in addition to peak and residual
strengths. A study of this type could be done as a University
thesis study at minimal cost Lo Council, or by congultants
specifically briefed for the project.

7.1 ﬁhQ:L;Ig;m;ﬂggiggggxljgmgigg: T congider it esgential that
Council maintain its own records of the active c1iff retreat that
igs presently affecting Nos 83-8% Te Hono gtreet, and that this
be extended to other properties if appropriate. At thig stage I
would envisage twice-weekly visual inspections with recording of
any cliff-top regression or other relevant data, and arrangements
with individual property owvners for more frequent site vislts if
neceggary. I uvnderstand that the Tauranga office of Beca Carter
Hollings & Fexrner Ltd has been approached to carry ot this work,
and I endorse the need for this approach to be continued for an
indefinite period until either the landslips cease OT remadial
measures are undertaken on specific properties. IU would alsgo be
useful for the three plezometers in the front of Nos 85 and 87
Te Hono Street to be read at the rime of each visit until the
recommended hydrogeological study is implemented, and a guitable
arrangement could be made with the Earthguake Commission to share
the costs of data colieation. Should the c1iff top at No 85 Te
Hono Street regress to within 2m of the pergola (ie less than 4m
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from the conservatory) I would recommend that temporary
evacuation of the dwelling be considered until such time ag a
full geotechnical re-evaluation of slope stability is carried cut
and/or suitable remedial measures are implemented.

?.2,Qligi;&;ahiliﬁg&j&ngggﬁuxgs:.As noted earlier in this report
it is my view that specific remedial weasures for each of the
affected properties is the responsibility of the individual
owners, their insurerg and professional "advisers. I do not
conaider that Council can be held directly liable for the pregent
episode of cliff instabilivy because it has been triggered by a
prolonged wet period involving abnormal rainfall ¢onditions, and
it is my opinion that any duty of care extends only to the well-
being of the occupiers of the properties poncerned. Involvement
in remedial works by Council could be seen as an admigsion of at
least partial liability, and it would alsc create a precedent for
future such situations in the Tauranga Diptrict. I certainly do
not consider that the immediate installation of a reticulated
stormwater system at Maungatapu ig an admission of any liabhility
on the part of Council, but rather a prudent responge to the
geotechnical advice now available following the 1995 cliff
failure epigode which is also consistent with an improvement in
the service to ratepayers. I do note with gome concern, however,
that the extent of cliff retreat at Nos 83 and 89 Te Hono Street
has yet to reach the &m limit set by the Barthguake Commisgsion
for their involvement, and I consider that this approach ig quite
gnreasonable in the circumstances because both properties have
clearly been affected by 1andsliding and further retreat of the
25m high cliff is probable. Site investigation, design and
construction of remedial works should be carried out on both
properties immediately rather than wailting for further damage to
occur, and I would urge Council to make repregentatioms to the
EBarthquake Commissicn on behalf of both owners. I consider it to
be ocutside my brief to comment on the specific stabilisation
measures proposed in the Tonkin & Taylor Ltd report (Hegan,
1895), but I would note that inclined drainage holes may be more
appropriate than horizontal drains into the gilty sand (TG3) unit
and that construction of scme of the options may be extremely
difficult given site access and topographic constraints.

8.1 Agpessment of Currept Tnstapility: Present cliff instability

at Nos 83-89 Te Hono Street can be attributed to a prolonged wet
pericd involving abnormally high groundwater levels, with the
principal recharge from direct rainfall infiltration and a small
but significant contribution From soakage disposal of stormwater.
Failure is being intitiated at a prominent seepage horizon some
12-14m below the ground surface, and further cliff-top retreat
j# anticipated although none of the dwellings is in immediate
danger.

8.2 Soaka Ri 1 of Stormwater: Point injection of stormwater
via soakage holes has a signiflcant effect on the groundwater
regime at Maungatapu, and it contributes to the recharge of the
gilty sand aquifer unit with which cliff failure initiation is

7



+EA-F-3542769 GEULUary LA

CANTERPRISE

asgociated: The clear weight of geotechnical evidence is that
this practice 15_1nappropriate for the geological conditions that
exist on the Peniusula, and it is therefore recommended that the

phaseq.elimination of soakage disposal of gtormwater be commenced
immediately.

8.3 WWM: In conjunction with
the staged introduction of a stormwater raticulation system for
Maungatapu Peninsula, 2 hydrogeclogical study 1is recommended
involving some 10-12 monitoring boreholes in order to fag¢ilitate
the engineering design requiremsnts and to quantify the effects
on the groundwater regime. A concurrent evaluation of a range of
geotechnical properties of the various soil units invalved in the

landslide failures ig alpo recommended LO agsist Council with its
planning functions.

g.4 il 1 i . although I do not congider that
Council can be held 1iable for the present cliff instability on
Maungatapu peninsula, a letter gant Lo some residents in 1981 4id
acknowledge the potential impact of psoakage disposal on slope
stability and certain owners in Te Hono Street were required to
discharge stormwater directly to the street. In my opinion it
would now be imprudent for Council not to act immediately to
progressively eliminare soakage disposal of stormwater c¢n the
peningula, and I recommend also that legal advice be taken on
this matter.

8.5 Oongoi itoxi iff i1isatign: I consider that
Council hag a duty of care to closely monitor the present cliff
instability aituation at Nos 83-89 Te Hono Street, and I would
recommend that this continue indefinitely until either the slope
failures cease O appropriate remedial measures are implemented.
T recommend that Council does not become involved in the design
or installation oF cliff stabilisation measures, and that this
matter be dealt with by individual owners through their insurars
and/or geotechnical advigers . '

8.6 ApDIoad Rarthguake amnission: 1 am concerned that the
owners of Nos 83 and 89 Te Hona Street are unable to presently
obtain assigtance from EQC because rhe distance from the cliff
fFailures to their dwellings is greater than 8m, and I racommend
that Council makes strong representations on their behalf. Any
stabllisation measures for these properties should be designed
and, constructed inmediately, rather than after further cliff
retreat, and I congider that the Commission's criterion for
asgistance is inappropriate in this situation.
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I trust that the above report is sufficient for your immediate
needs, and I look forward to your response in due courgse. I hope
that my gpecific recommendations are clear and acceptable to
Council, but do not hesitate to contact me if clarification or
further detail is required.

Yours sincerely

pocs 74
PAVID B RBELL
Senior Lecturer in Bogineering Geology



