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1 inTRODUCTION

1.1 Background

Global Contracting Solutions Limited (GCS) is seeking resource consents to construct a waste to
energy processing plant in Te Awamutu. As part of the resource consent process, the Waikato
Regional Council (WRC) has requested more detailed analysis of the effects on groundwater during
construction and through the life of the plant. In the original investigations to support the resource
consent application only limited onsite groundwater level testing had been undertaken as part of the
initial geotechnical assessment. WRC indicated that further assessment of groundwater levels needed
to be undertaken with respect to stormwater and flood mitigation design.

Wallbridge Gilbert Aztec (WGANZ Pty Ltd; WGA) has provided GSC with technical hydrogeological
support in response to the Section 92 request from WRC. This has included a site visit, review of
existing information, support for installation of additional monitoring bores and analysis of the water
level monitoring results. This report outlines the findings from our review and analysis.

1.2 Site Description

The proposed waste to energy plant is located between the Mangapiko Stream and the racecourse in
Te Awamutu. The site has an upper terrace at the same level as the racecourse and lower terrace at
the stream level.

The land surrounding the proposed site consists of residential properties to the east and south. To the
west of the property land use consists of industrial activities such as a Fonterra dairy factory. Land to
the north of the property consists mostly of rural land.

The Mangapiko Stream, which flows along the southern border of the property, coalesces with the
Mangahoi Stream upstream, approximately 550 m to the south-east of the property. The catchment
areas of the Mangapiko and Mangahoi streams are 174 km? and 94 km? respectively. The 100-year
storm stream flow past the site, at the confluence, is reported to be 236 m3/s (Joynes 2021).

1.3 Groundwater Effect Areas

In terms of the effects on groundwater from the proposed activities, the focus is on the planned
excavation of a series of shallow basins on the lower terrace at the site. Maps of the site showing the
planned excavation area and cross-sections, as provided in the resource consent application, are
presented in Appendix A.

Although there was limited groundwater information available at the time of the original application,
WGA understands that preliminary groundwater level contouring was carried out. More detailed
shallow groundwater site investigations have since been carried out as detailed in this report and
documented in Appendix B.

1.4 Regional Council Review

The application was reviewed by Mr Greg Sheppard, the WRC consultant Hydrogeologist. The WRC
report on the application contains the following summary from Mr Sheppard:

“The dipped levels should be considered to be more representative of water level than the CPT

derived levels, particularly if the CPT levels are from maximum pore pressure rather than dissipation
tests. The assertation of a perched water table needs to be backed up by nested piezometers.”
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“Notwithstanding — interpretation of the presented water level contours and cross sections indicate the
following:

a. Section B acknowledges the shallow water table at around 0.5 m bgl in this area showing
the water table above the invert 1 level. Planting in this area is also planned as a wetland.
b. Extrapolation of the 40 m water level contour at Section C indicates that the water table is

likely around 1 m below the flood plain which would put the water table above the invert
level of the flood mitigation basin.

C. Extrapolation of the 41 m water level contour indicates that the water table would be
approximately 1 m or less below the flood plain in the vicinity of Section D and above the
invert level of the flood mitigation basin.

d. Extrapolation of the 42 m and 43 m water level contours indicate that the contours are
likely to “daylight” along the terrace scarp resulting in a seepage face, particularly at times
of high water levels. The presence of a drainage ditch at the base of the scarp in the
vicinity of Section G suggests that this seepage is occurring.

e. At Section E the water table contours are likely to be at approximately 42 m which is
above the base of the invert.

f. At Section G, where the ditch is currently controlling seepage at the base of the scarp,
the ditch would be replaced by the flood mitigation basin which would then receive the
seepage.”

“.... Mr Sheppard considers that this may have a limiting effect on the mitigating effect of the
basins. No allowance for groundwater take has been included nor has an assessment of effects
on groundwater from the potential groundwater take been undertaken. Seasonal groundwater
highs have potential to exacerbate any effects. In this scenario the planned planting vegetation
would need to be replaced by wetlands.”

Concerns regarding the potential effects of groundwater inflow to the basins were also raised in the
flooding risk assessment review. The flood modelling WRC reviewer, Ms Stokes, has identified that:

“In DWG No RC-012, 013 and 14 (Rev C) indicative groundwater levels are shown in some of the
cross sections. In Sections C and D, the invert level of the flood displacement mitigation is at a
similar level to the indicative groundwater level. The groundwater level is likely to fluctuate
seasonally, therefore there is a likelihood that the flood displacement mitigation areas could
experience ponding and the flood displacement mitigation will not be fully effective. Sections F and
G do not show indicative groundwater levels as the groundwater contours in plan DWG RC-045 do
not cover this area, however the invert of the flood displacement mitigation is at similar levels to the
stream invert so there is also a risk that groundwater levels will cause ponding that will reduce the
amount of flood displacement mitigation available in a flood.”
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2 HYDROGEOLOGY

2.1 Regional Geology and Hydrogeology

The proposed site is located within the Hamilton Basin, which is a 2,000 km? tectonic basin centred on
Hamilton City and traversed by the Waikato River. The basin is surrounded by ranges of Mesozoic
(Manaia Hill Group) and Tertiary age (Te Kuiti and Waitemata Groups) rocks. The basin is infilled with
Tauranga Group alluvial sediments dating from the Pliocene to the middle Holocene, overlain by late
Holocene unconsolidated alluvial and colluvial sediments. The Tauranga Group sediments are up to
300 m thick and include gravels, sands, silt, muds and peats of fluvial, lacustrine and distal ignimbrite
origin. Basement greywacke underlies the sedimentary deposits at depth, with occasional topographic
basement highs occurring within the Hamilton basin (GNS 2005).

The Tauranga Group, which underlies much of the Hamilton Basin, was deposited by braided river
systems of the Waikato River initiated by volcanism in the Taupo Volcanic zone (Petch 1987). These
deposits contain the aquifers used most extensively for water supplies across the Hamilton Basin.
Within these sediments, the most productive aquifers consist of well sorted coarse sands and gravels.
These discontinuous sequences of rhyolitic and pumiceous gravelly sands and gravels are
interspersed with pumiceous silt, clay and peat (Figure 1). Lithological variability generally results in
several zones of higher permeability within each of the formations rather than a single, continuous
aquifer (Schofield 1972).

Main landscape units and geological materials, Hamilton Basin

[ 7. Sands/gravelly sands J (c.22-17 ka)
Younger tephras (< 60 ka)
Older tephra (Hamilton Ash)

(c.80- 350 ka)

I Pyroclastic deposits and alluvium
(0.35 to >1 Ma)

Key
§ E= P%}ngxeogsfdlu)vium : A. Low hills I B. Alluvial plain [
2 c.1. a)
28 B Peat (<c.13ka) C. Low terraces
§§ =2 silts/clays ’ Mt 1
§ i c.

B-A, GMO : (2-04

Figure 1: Main Landscape Units of the Hamilton Basin (Lowe, 2010).

Reported hydraulic conductivity in the Hamilton Basin sediments ranges from 0.5 m/day in the silts
and peat layers to 13.5 m/day in the coarse gravelly sands. Aquifer transmissivity values derived from
pumping tests range from 10 m?/day to 1,000 m?/day but are usually less than 100 m2/day. Storativity
values vary from 0.001 for deep, confined or semi-confined aquifers to 0.1 for shallow, unconfined
aquifers in the Hamilton Basin (Petch and Marshall 1988). In some areas these discontinuous aquifers
may yield flows of up to 30 L/s (Petch 1987).
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The piezometric surface in the Hamilton Basin is closely related to surface topography. Piezometric
gradients beneath un-dissected areas of the Hamilton Basin surface have gentle slopes that steepen
near incised stream channels. Groundwater is recharged from rainfall, predominantly during the winter
when soil moisture deficits are satisfied. The shallow groundwater subsequently discharges to the
incised streams and the Waikato River. Isotropic analyses suggest that the groundwater flux is mainly
through shallow aquifers. Groundwater in deeper aquifers within the basin is significantly older, having
been dated at up to 6,500 years old (Marshall and Petch 1985).

The WRC’s Waikato Regional Plan (WRC 2012) defines the aquifer in the area of the proposed
groundwater abstraction to be the Waipa Aquifer, which is not currently fully allocated.

2.2 Local Aquifer Definition
22.1 Local Hydrogeology

This section summarises the local hydrogeology of the GCS site. Data discussed in this section has
been sourced from GNS (2005), HD Geo (2021) and the WRC.

The GNS geological map provided indicates that the eastern, higher side of the GCS site is located
upon the Hinuera Formation, consisting of cross-bedded pumice sand, silt and gravel with interbedded
peat. The western, lower lying side of the property is located within a former stream channel of the
Mangahoi Stream, consisting of Holocene alluvial and colluvial sand, silt, mud and clay with local
gravel and peat beds.

Initial geotechnical investigations were conducted by HDGeo at the site in August 2021. The
investigations included 12 hand augers with lithological strength testing alongside six 20 m deep cone
penetration tests (CPT) across the site. A map of the test locations is provided in Appendix A.
HDGeo’s assessment separated the property into two areas, Area 1 (upper) and Area 2 (lower). Area
1 consisting of exploratory sites in the Hinuera Formation and Area 2 consisting of exploratory sites in
the Piako Subgroup.

HDGeo exploratory auger holes HAO1 and HAO2 in the upper part of the site intersected 0.1 — 0.2 m of
topsoil (HDGeo, 2021). The topsoil is underlain by medium dense to dense gravelly sand to at least 3
m below ground level (bgl) (HDGeo, 2021). Thin layers of loose sand were also logged in the upper 1
m. Groundwater was not identified in the 3 m deep holes on the upper terrace (HDGeo, 2021).

HDGeo exploratory holes in the lower lying areas of the site, HAO3 to HA12, intersected approximately
0.2 m of topsoil. The topsoil was underlain by sandy silt, silt or clayey silt of the Piako Subgroup to
between 0.3 — 1.9 m. Deeper soils consisted of sands and occasional thin silt layers of the Hinuera
Formation (HDGeo 2021). HDGeo found uncontrolled fill at HA03, HAO05, HA06, HAQ9, and HA12 to
depths of between 0.3 — 1.1 m bgl. Groundwater was intersected at between 0.4 and 1.8 m bgl.
Groundwater was not identified in HA05, HAO8 or HA10 (HDGeo, 2021).

HDGe0’s review of historical aerial imagery shows paleo channels on the lower terrace, including one
partially infilled channel that is currently draining the eastern side of the lower terrace.

Additional investigations were conducted by HDGeo and WGA in 2023 in response to the Section 92
request for further information. Four piezometers were drilled and installed on the lower terrace
(Appendix B). Maps of piezometer locations, photographs and monitored groundwater levels in terms
of depth below ground level are provided in Appendix A. A similar sequence of sand with occasional
silt layers was intersected by the recent drilling at the site to install the four piezometers (Appendix B).
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2.2.2 Groundwater Levels

The initial investigation assessment by HDGeo concluded that that the shallow groundwater level is
controlled by the stage of the Mangapiko Stream, tracking higher as distance from the stream
increases. Groundwater levels from the initial investigation are summarised in Table 1.

Groundwater levels measured during drilling for installation of the new piezometers was similar to the
subsequent groundwater levels monitored over a period of 43 days (Appendix B). The shallowest
groundwater level (approximately 0.5 m bgl) has been observed in Piezometer P02, which is located
in a relatively low-lying topographical position on the terrace.

Terra Consultants prepared a groundwater contour map during the consent application process, but
this contour map did not take the hydrogeological setting into account. WGA considers that
groundwater is moving from the higher terrace (higher groundwater levels) towards the Mangapiko
Stream (lower groundwater levels). Groundwater will be discharging to the stream adjacent to the site.
The groundwater levels in the recently installed shallow piezometers are consistent with this
conceptulisation.

Table 1: Groundwater Levels Recorded by HDGeo at the GCS Site.

Test RL Groundwater Approx Groundwater
() (m bgl) @ Elevation (m RL) @

HAO1 48.5 n/a n/a
HAO02 49 n/a n/a
HAO03 43 1.8 41.2
HAO04 435 0.9 42.6
HAO05 45 n/a n/a
HAO06 435 1 42.5
HAO7 425 1.2 41.3
HAO08 43.5 n/a n/a
HAQ09 43 0.5 42.5
HA10 43 n/a n/a
HA11 41 0.5 40.5
HA12 40 0.4 39.6
CPTO1 485 7.6 40.9
CPTO02 435 2.79 40.7
CPTO3 435 1.57 41.9
CPTO4 43 2.20 40.8
CPTO05 43 2.75 40.25
CPTO06 435 2.63 40.9

Notes: 1) Data from HDGeo (2021). Map of piezometer locations is provided in Appendix A.
2) Below Ground Level (bgl). RL refers to elevation relative to local datum.
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3 RESPONSE TO INFORMATION
REQUEST

3.1 Response to Hydrogeological Review
In response to the following statements from Mr Sheppard:

“drainage ditch at the base of the scarp in the vicinity of Section G”

“At Section G, where the ditch is currently controlling seepage at the base of the scarp, the ditch
would be replaced by the flood mitigation basin which would then receive the seepage.”

“.... Mr Sheppard considers that this may have a limiting effect on the mitigating effect of the
basins. No allowance for groundwater take has been included nor has an assessment of effects
on groundwater from the potential groundwater take been undertaken. Seasonal groundwater
highs have potential to exacerbate any effects. In this scenario the planned planting vegetation
would need to be replaced by wetlands.”

WGA notes that this ‘drainage ditch’ is a paleochannel as identified in HDGeo 2021 (Figure 2). The
lower terrace ditch receives both groundwater and runoff water. Therefore, WGA considers that there
are currently groundwater discharges at the site.

Groundwater levels are not expected to be lowered to any significant amount due to the planned
excavations (Appendix A). WGA understands that at least two or three outlets will be installed to
discharge water from the basins to the stream. Groundwater seepage into the flood basins is expected
but no long-term drawdown effect will be generated as the overflow levels will be similar to the current
outflow level for the ‘drainage ditch’. The groundwater will be discharged to the local stream,
effectively at the location where it would naturally discharge. Therefore, WGA does not consider that
the proposed earthworks will generate an effect sufficient to require a “Groundwater Take” consent.
Therefore, the water level in the basins will be maintained at the basin invert level, or below during
naturally occurring dry conditions. By maintaining water levels at the basin invert the basins will
maintain their active storage volume for mitigation of flood volumes.

In addition, WGA understands from the project’s landscape architect that wetland plantings will be
used within the basins to enhance the natural stream environment and cope with any seepage.

In terms of seasonal “highs”, the recent groundwater level monitoring indicated groundwater levels
during a particularly high rainfall period were still 0.5 m to 2.0 m below ground level on the lower
terrace (Appendix B). Small fluctuations were observed in response to rainfall events over 43 days of
monitoring. However, since the site is located near the stream discharge location this will maintain
relatively stable groundwater levels. Therefore, WGA disagrees that seasonal groundwater highs have
potential to exacerbate any effects.

In summary, the planned basins are considered to have a de-minimis effect on groundwater flows and
levels.

3.2 Response to Flood Effects Review
In terms of flood risk, Ms Stokes raises the following:

“...there is a likelihood that the flood displacement mitigation areas could experience ponding and the
flood displacement mitigation will not be fully effective”

WGA understands that outlets to the flood mitigation basins will be installed to maintain groundwater

level at or below the basin invert levels. With these additions to the basin design the basins should
retain their active flood storage volume.
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Figure 2: Historical Aerial imagery from 1944 Adapted from HGGeo 2021.

Figure 3: Present Day Paleochannel in Eastern Area of Lower Terrace 18 May 2023.
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A CONCLUSIONS

WGA and HDGeo have carried out further site investigations on the lower terrace and four new
piezometers have been installed, in response to the questions raised in the Section 92 request. The
additional information is consistent with the original conceptualisation that local shallow groundwater is
moving toward the local stream adjoining the site.

The floors of the planned basins will be at a similar level to the observed local groundwater levels and
will be planted as wetlands. WGA understands that outlets to the basins will be installed to maintain
water levels at the basin invert level, or below during dry conditions. These outlets will maintain the
active storage within the basins for potential flood mitigation.

In response to the concerns raised in the Section 92 review, WGA has considered if a consent is
required for a “Groundwater Take”. The planned basins are expected to have a de-minimis effect on
groundwater flows and levels. Any groundwater seepage will continue to discharge to the stream at
the same location as the current seepage into the paleochannel and to the stream bed.
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Piezometer Locations and Water Level Data

Figure B3: Location of Piezometer P3



Figure B4: Location of Piezometer P4

Piezometer PO1 Depth to Groundwater Level Data from Transducer Monitoring
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Figure B5: Groundwater Level Monitored Levels Piezometer P1



Piezometer PO2 Depth to Groundwater Level Data from Transducer Monitoring
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Groundwater Level Monitored Levels Piezometer P2

Figure B6

Piezometer PO3 Depth to Groundwater Level Data from Transducer Monitoring
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Groundwater Level Monitored Levels Piezometer P3

Figure B7



Piezometer PO4 Depth to Groundwater Level Data from Transducer Monitoring
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Groundwater Level Monitored Levels Piezometer P4

Figure B8
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