Memo

File No: 6179 97A

Date: 21 Feb 2025

To: Cameron King

From: Sung Soo Koh

Subject: Hydraulic connection and water accounting description and consideration for

RS Sand groundwater take

This memo explains how groundwater takes are accounted for in the regional allocation system, and
the reasoning behind this approach. It provides technical guidance on the concept of interception and
its implications for water allocation decisions. As the WGA groundwater technical assessment report
did not address the interception effect, this memo offers a recommendation on how to account for it.

Waikato Regional Plan's Stance on Interception

The Waikato Regional Plan acknowledges the hydraulic and hydrologic connection between surface
and groundwater systems. Chapter 3.3 uses the terms "depletion" and "interception" to describe this
relationship. Of the two, "interception" describes how a groundwater take reduces river flow through
hydrological principles (or water balance principle) over the catchment.

The Hamilton-Waipa basin is a groundwater system with a single outlet at the Waikato River narrow
in Taupiri. All groundwater flow within the basin converges and surfaces as river flow at this point.
Essentially, all groundwater recharge in the basin contributes to the river flow at Taupiri. Therefore,
any groundwater taken within the Hamilton-Waipa basin intercepts this regional groundwater flow,
which ultimately becomes part of the Waikato River at that location.

Allocation Calculation Principle

Within the Hamilton-Waipa basin, all groundwater takes are treated as having an equivalent impact
on reducing river flow. Therefore, the surface water allocation calculation includes all groundwater
takes within the catchment, in addition to surface water takes.

The proposed RS Sand groundwater take is located within the Hamilton-Waipa basin and should be
included in this calculation.

This allocation calculation compares the total allocated water take rates within the catchment against
the primary and secondary allocable flows, expressed in cubic metres per second (m3/s). The current
practice is that annual groundwater take volumes (m3/year) are converted to a flow rate (m3/s) for
inclusion in the overall allocation calculation. This conversion is done by dividing the annual volume by
(365 * 86,400).

Detailed Data Entry Recommendations

| recommend adding the RS Sand groundwater take to the Water Allocation Calculator (WAC)
Catchment ID 188, Waikato at Huntly Power Station. Specifically, add 290,000 m3/year to the
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calculation, using a GW_factor of 1. This groundwater take intercepts groundwater flow to the river at
an annual rate of 0.0092 m3/s. The river catchment allocation checkpoints downstream of catchment
188, including the Waikato River at the CMA point (397)—the river's key allocation choke point—have
surface water available for further allocation.
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Memo

File No: 6179 97A

Date: 20 February 2024

To: Cameron King

From: Sung Soo Koh

Subject: Response to s92 additional information provided by WGA and HD Geo Feb
2024

| asked WGA, a hydrogeological consultant working for RS Sand, to provide further information through
an s92 request. | am satisfied with their responses, and here are my final comments on the answers
from them.
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Previous WRC Comment
Summary

WRC Question

WGA Comment Summary

Sung Soo Koh's Comment

The WGA report has stated that
the effects of water diversion and
takes on SH1 are outside of the
scope of their reporting and that
the Geotechnical report addresses
these matters. The geotechnical
report states that settlement will
occur of between 20-30mm and
will be localised to the quarry
property only, however, there is
no specific assessment of the
potential effects on SH1.

1. Please provide an assessment of the
effects of dewatering on the integrity of
State Highway 1

(Waikato Expressway)

Extensive modelling work was
conducted, leading to the conclusions
presented in Table 3. It was found
that the Waikato Expressway on-
ramp will experience a drawdown of
1.2 meters, and the main Waikato
Expressway will experience a
drawdown of 0.2 meters. WGA has
passed these values to HD Geo for
further interpretation regarding the
potential settlement and structural
integrity of the Expressway. The HD
Geo predicted that the settlement is
within the NZTA Bridge Manual
criteria, but HD Geo recommends
ongoing monitoring of the
groundwater level and settlement.

Thank you for conducting the extensive
additional analysis. HD Geo anticipates
tolerable settlement but is
recommending ongoing monitoring to
mitigate the risk that the modeled
prediction differs from what happens
in reality. In my reading, the HD Geo
report has expressed a definitive
conclusion about the main Expressway
being within NZTA serviceability
criteria, but they sounded a bit hazy on
the interpretation of the level of
impact to the off-ramp, which is very
close to the cut slope of the quarry
(within 50m of the boundary). The
assessment for the on-and-off-ramp
ends with a mention of dewatering
impact. It may be the case that what
HD Geo has expressed is enough for
decision-makers. As | don't have
extensive expertise in the geotechnical
space, | recommend someone with the
right qualifications to interpret this
aspect of the HD Geo report on the
impact to the on-off-ramp.
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Previous WRC Comment
Summary

WRC Question

WGA Comment Summary

Sung Soo Koh's Comment

The WGA Report states that it is
unknown if the neighbouring
property at 41 Newcombe Road
has a water supply bore.

2. Please provide confirmation if the
property at 41 Newcombe Road has a
bore. If so, please provide an assessment
of effects of the proposed water
take/diversion on this bore.

WGA had difficulty visiting the
property because the neighbor
declined. WGA stated that it's likely
the neighbour is drawing water from
a spring. There are two potential
scenarios: if the source of water is
connected to the perched aquifer, it
will be lost; if the source of water is
connected to the regional water
table, it will not be impacted by
mining the sand.

| agree with the view provided.
Because the neighbour's water source
is a surficial spring, it is more likely that
the water source is connected to the
perched aquifer. It is up to planners to
decide whether it is of interest to
protect this spring for the neighbour.
Perhaps, we may need to find out to
what extent the neighbour is taking
water, whether they are connected to
the municipal water mains and the
spring is used as a supplementary
source, or if the spring is the main
source of drinking water. Due to the
perched nature of the shallow aquifer
system, the spring may be flowing
temporarily in wet seasons only.
Because the neighbour declined the
visit, WGA could not characterize the
spring or determine how the
neighbour is using it.
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Previous WRC Comment
Summary

WRC Question

WGA Comment Summary

Sung Soo Koh's Comment

Section 3.4 of the WGA
recommends monitoring of
groundwater in the vicinity of the
proposed quarry.

3. Please confirm the purpose and specific
issues/effects addressed by the proposed
groundwater monitoring recommended.
What does WGA expect or predict will be
informed

and/or addressed by information resulting
from the groundwater monitoring it has
recommended?

The monitoring is for validating the
modelled predictions.

The reason | wanted to find out the
purpose was to determine if WGA's
confidence was weakened due to
uncertainty in the models or if they
were concerned about significant
negative impacts toward the south of
the quarry, as indicated by observing
concentrated monitoring bores in the
southern edge. However, they are
simply conducting the monitoring as
the last step of the modeling exercise,
to confirm the predictions by
comparing them to observations. Being
a modeler myself, | fully understand
why they wish to do this. | no longer
have any concerns regarding the
monitoring.

Council requires further
information regarding short-term
stream depletion rates.

4. Please provide a depletion rate growth
diagram using the Hunt (2003) solution
with detail sufficient to characterise the
short-term depletion rate within 7-day
and 30-day periods.

After 7 days, depletion was predicted
to be 3.6 m3/d. After 30 days,
depletion was predicted to be 4.5
m3/d.

The rate of production is 1100 m3/d.
Compared to this, 7-day depletion is
only 0.3% and 30-day depletion is
0.4%. | consider the pace of stream
depletion progression to be very slow,
and water take restriction will not be
helpful in restoring the stream flow
within the desired timeframe (up to 30
days) during dry times of the year.
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