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Rangitaiki Stopbanks Assessment Section 6 Addendum

1 Introduction

The security of the length of stopbank along the right bank of the Rangitaiki
River between the Transpower Substation and Miro Place in Edgecumbe was
investigated in 2006. This investigation was based on the seepage analysis
of a 100 year return period flood with freeboard. The results were presented
in the ice Geo & Civil report, “Rangitaiki River Stopbanks Assessment,
Section 6, Right Bank 11,850 to 12300m” (May 2006). The report
recommended a series of pressure relief trenches and overlays to improve the
security of the stopbank.

Transpower has requested that the stopbanks in the vicinity of their substation
be assessed for their ability to withstand a 300 year return period flood. This
report presents the results of this assessment and is an addendum to the
previous report. New information on this length of stopbank has been gained
since the previous report. Five deep boreholes have been carried out to
provide more detailed soil information at depth and LIDAR ground contouring
is now available.

This report presents the following information to be considered in addition to
that in the previous report:

= the logs of the deep bore holes,

= the results of seepage analyses for an estimated 300 year return period
flood and

® possible measures to improve the resilience of the stopbank.

This report is the property of our client, Environment Bay of Plenty and lce
Geo and Civil. The comments within relate only to the length of stopbank
along the Rangitaiki River left bank from 11,850m to 12,300m.

2 Subsurface Investigations

Seepage assessment of the 300 year flood based on the information from 22
hand augers showed the influence of the thickness of various layers with high
permeability on uplift pressures. It was therefore considered that deeper
investigations were required to define the layer thicknesses and refine the
analyses. The subsurface investigations carried out consisted of five
boreholes through the crest of the stopbank (see attached Long Section). The
target depth of the boreholes was 15m but BH3 appeared to hit some timber
at 14.3m depth and was stopped. BH2 was extended to 16.5m as the
borehole was still in a layer of coarse pumice lapilli at 15.0m. The boreholes
were located to provide information at the most problematic cross sections
previously analysed. BH2 was moved downstream from the previous Cross
Section 2 due to a 33kV cable being under the stopbank at the cross section.
BH3 was moved to be opposite a power pole which had water coming up
around it in the 2004 flood. Figure 1 shows the locations of the in situ
investigations.
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recommended that the old barn be removed to place this overiay as it is
suspected that water came up around the poles supporting the bam in the
2004 flood. :

3.6 Cross Section3

Coarse gravely sand was found about 2.5m below the ground level in BH3
opposite the power pole near Cross Section 3. This corresponds well with the
layers found in the hand augers. It is possible that the power pole is founded -
in this coarse sand layer and there is a direct path for water to flow up to the
surface during a flood. In 2004 a couple of truck loads of rock were placed
around the pole to try to prevent a piping failure. It is considered that this rock
should be removed and geotextile and drainage metal should be placed
around it before the required overlay is placed.

As for cross sections 1 and 2 the transient analysis showed high hydraulic exit
gradients and some heave potential. Figure 4 shows the required overlay, -
which consists of a layer 1m thick and 20m wide and a further 20m width 0.5m
thick. The houses between cross sections 2 and 3 are on slightly elevated
ground and the overlay should be able to be tied into the higher ground.
Pressure relief wells are also recommended. The peak flows from the wells
should be about 1.9 m*m spacing/day.

3.7 Cross Section4

Cross Section 4 lies at the downstream edge of the depression formed by the
old bend in the river. The coarse sands are a little deeper than at Cross
Section 4 being 3.0 to 3.4m below the ground surface. A 30m wide, 0.5m
thick overlay and 3m deep pressure relief wells 60m from the stopbank toe
are required to reduce the risk of piping and heave (Figure 5).

3.8 Cross Section 5

The ground behind the stopbank at Cross Section 5 is 1.0 to 1.6m higher than
the ground at cross sections 1 to 4 and no high permeability layers were found
within 3.5m depth in the hand augers. The only problem identified in the
transient flood flow analysis is a slightly high hydraulic exit gradient at the toe
of the stopbank. A small toe filter is recommended. This needs to be above
ground level to avoid the 33kV cable at the toe of the stopbank. Alternatively
1m of sandy fill could be placed at the toe of the stopbank to lengthen the
seepage path (Figure 6)

3.9 Cross Section 6

The ground surface at Cross Section 6 is similar to Cross' Section5-except

that the inland toe of the stopbank is flatter and there do not appear to be any
problems with high hydraulic exit gradients. A sensitivity analysis was carried
out to assess the heave potential of the ground surface. It was assumed that
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