RS Sand Limited

RS Sand Quarry Groundwater Monitoring
and Contingency Plan

. s s e
-----
cccccc
-------
--------
---------
--------
-------
oooooo
nnnnn

WGA201888 eeielel

WGA201888-RP-HG-0006_A DACHOAC DA SEAT

---------
-------------
cccccccccccccc
nnnnnnnnnnnn
-------------
-------

et
M2025 llllllllllll
av 2025 sttt et
yz0zo ettt ate et t
---------
----------
--------
---------
------
---------
------
-----------------
-----------------
---------------------
---------------------
-------------------------
--------------------------
---------------------------
------------------------
-------------------------
----------------------
-------------------
-----------------
-------------------
---------
-------------------
-------------
-------------
------------
------------
-----------
-------------------
------------------
--------------------
-------------------
---------------------
----------------------
----------------------
ooooooooooooooooooo
-------------------
----------------
------------
----------
-----------
---------
----------
--------------
............
---------------
------------
----------------
--------------
-----------------
---------------
------------------
-----------------
------------------
---------------
------------------
oooooooooooooo
oooooooooooooooooo
-------------
----------------
oooooooo
------------------
nnnnnnnnnnnnnnnn
------------------
----------------
-------------------
-----------------
--------------------
-----------------
---------------------
...................
----------------------
-----------------
-----------------
---------------
----------------
--------------
-----------
------------------
--------------------
------------------
---------------------
----------------------
oooooooooooooooooooooo
--------------------
---------------------
-----------------
--------------------
nnnnnnnnnnnnnnnnnn
-------------------
-----------------
------------------
---------------------
-----------------------
--------------------
-----------------------
--------------------
-----------------------
--------------------
-----------------------
--------------------
-----------------------
---------------------
------------------
--------------
----------------
-------------
----------------------
---------------------
oooooooooooooooooooooooo
-----------------------
--------------------------



Revision History

=Y ‘ DATE ISSUE ‘ ORIGINATOR CHECKER APPROVER
A 12/05/2025 Draft JFM CHO CMH
WGA | RS Sand Quarry Groundwater Monitoring and Contingency Plan | WGA201888-RP-HG-0006_A May 2025 | i



CONTENTS

1 INTRODUGCTION ...ctiiieiitiie ettt ettt e e st e e e st e e e e s tae e e e sbaeeeeataeaaesstaeeaesatsaeeesntaeeeesntaeeessntaeeeessaaeeesnes 1
R = 7- Vo (o 10 o SRR 1
1.2 GIMOCP PUIMPOSE ...ttt sttt e e e e e e e e et a e e e e et e e s tb b s e e e e e e eee bbb n s e e e aeeeenbanns 1
1.3 DeSCHPLON Of ACHVILY ......eeiiiiiiiiiiiiiee ittt e et e e et e e et re e e e anbreeeeaa 1
1.4 Roles and ReSPONSIDIIITIES .......coiiiiiiiiiiiiee e 2
o R @ LU =1 VR |V = T T= T = PP S SPPPPPPR 2
B o Yo [ (0T (=] (oo ] PSSR 2
1.4.3 GeoteChniCal ENQINEET ......ccoiiiiiie ittt 2
R Oo 1 £7=T o | A @] o 111 0 o R 2
2 MONITORING PROGRAMME .....cciittiitiiiiiit ettt sieee st et e et e e st e e s ssteeeesanseeaesnnseeeessnneeeeas 5
2.1.1 Production Bore Abstraction Rate MONItONNG ...........euvuiuveruimimimirinininieieieinieennn. 5
2.1.2 Monitoring Groundwater in the Perched Aquifer and Unconfined Regional Aquifer.. 5
2.1.3 Geotechnical Related Groundwater Drawdown EffectS ...........ccccceiviiiiiiiiiieciiiiienens 5
3 CONTINGENCY METHODS ......utiiiiiiiiite ittt st e e sttt ettt a e s st e e s asbe e e s s sbe e e s asbeeeessbaeeeeanees 7
3.1 Groundwater DIAWAOWNS ......c.ceiiiiiiriiiieieeaaa ittt et e e e e et e e e e e e s s aab e be e e e e aeeesasbnbeeeeeaeeeaannnnnees 7
3.1.1 Production Bore Abstraction Rate Triggers and RESPONSES..........ccevvviereiiivereinnnenn. 7
3.1.2 Groundwater Level MONITOIING ......cooiiiiiiiiiiiiii e 7
3.1.3 Geotechnical Related Groundwater Drawdown Triggers and Responses................. 7
4 REPORTING AND NOTIFICATION ...ttt iiiite ettt ettt e e stee e e et e e e s sntae e e e snteeaessnteeaeennenas 9
4.1 Operational Reporting and Data TranSmMiSSION .........uueiiiiiiireiiiiee e 9
N N o1 U= VI =T o Lo i (] Lo PP 9
5 REFERENCES ... ottiii ettt sttt ettt ettt e e ettt e e e ettt e e e e a st e e e e sbe e e e annbeeeeenbeeeeennaeeeeenees 10
Figures
Figure 1: Groundwater MONitoring LOCALIONS .........cieiiieiiieiieeesieeseeeseie e s e st e stee e steeesnteesnteeseeeesseeesreeennnes 6
Tables
Table 1: Groundwater Take Consent Conditions AUTHL145695.01.01 .......cccviviiiiiiiniinienee e 3
Table 2: General ConsSeNt CONGItIONS ........cvviiireiieeiee e iee st e s e e s e e et e e ss e e ste e s nteeesreeessteesntessnseeesneeesneees 4

Table 3: Groundwater Level/Drawdown Trigger Levels at the SH1/Thermal Explorer Highway Interchange

WGA | RS Sand Quarry Groundwater Monitoring and Contingency Plan | WGA201888-RP-HG-0006_A May 2025 | ii



1 inTRODUCTION

1.1 Background

RS Sand Limited (RS Sand) is proposing to develop a sand quarry at 77 Newcombe Road,
Cambridge. RS Sand intends to apply for resource consents from the Waikato Regional Council
(WRC) authorising the development and operation of the quarry. Wallbridge Gilbert Aztec (WGA) has
been retained by RS Sand to develop a Groundwater Monitoring and Contingency Plan (GMCP) to
support the management of RS Sand’s resource consents.

Based on drilling results and knowledge of the local hydrogeology, there are three local aquifers at the
site:

. A Perched Aquifer at approximately 65 m RL (approximately 5 to 7 m below ground level (bgl)

. An Unconfined Aquifer at approximately 33 m RL (39 to 43 m bgl)

. A Confined Aquifer at approximately 19 m RL (53 to 82 m bgl)

The effect of the quarry excavation on groundwater will be limited to drawdown in the Perched Aquifer.

Incised gullies to the north, east and south of the proposed sand quarry will limit the extent of the
Perched Aquifer and therefore drawdown effects in these directions.

1.2 GMCP Purpose

The main objectives of the GMCP are to:

1. Confirm whether the actual groundwater drawdown arising from the project is consistent with
the drawdown effects as outlined in (WGA, 2022a; WGA 2023).
2. Identify and implement the necessary steps to remedy or mitigate groundwater drawdown (and

environmental effects from that drawdown) if the predicted effects are exceeded.

The above is to be achieved by:

. Monitoring the abstracted groundwater volumes for dust suppression and sand processing.

. Monitoring the effects of the quarrying activities on the perched aquifer, neighbouring spring and
the unconfined regional aquifer.

. Setting reasonable groundwater baseline levels to ensure monitoring can establish alert and

alarm levels to ensure dewatering levels are suitably managed to avoid adverse groundwater
effects on nearby infrastructure.

1.3 Description of Activity

The proposed quarry at 77 Newcombe Road is planned to be excavated to a final floor elevation of
approximately 40 m RL in at least four stages. The quarrying process is outlined in Kinetic
Environmental Consulting Limited (2023). In summary to establish the quarry, the top 2 m of ground
within the plant area will be stripped to form a level and stable platform. Overburden from the plant
area will be used to form bunding along the western and southern boundaries of the pit area and the
eastern boundary of the plant area to screen the activities (Figure 1). Groundwater will be abstracted
from an onsite production bore (72_10873) to provide water for sand processing (500 m3/day) and
dust suppression (600 mé/day). Upon completion of each quarrying stage, the excavated pit floor and
final faces will be reinstated as part of the Site’s rural activity.

WGA | RS Sand Quarry Groundwater Monitoring and Contingency Plan | WGA201888-RP-HG-0006_A May 2025 | 1



1.4 Roles and Responsibilities
141 Quarry Manager

The quarry manager is responsible for the daily operation of the quarry. The quarry manager is
responsible for following the consented groundwater abstraction consent conditions as outlined in the
Table 1 and the monitoring requirements set out in this GMCP.

1.4.2 Hydrogeologist

The hydrogeologist is responsible for overseeing the installation of groundwater piezometers,
including the installation of downhole monitoring equipment. The groundwater level monitoring
equipment will be calibrated and downloaded on a regular basis by the hydrogeologist. Using this
data, the hydrogeologist is responsible for preparing a report that outlines how groundwater is
responding to the quarrying activities. The hydrogeologist is also responsible for working alongside the
geotechnical engineer in assessing if groundwater drawdown triggers are reached. If the groundwater
triggers are reached the hydrogeologist is responsible for consulting with the geotechnical engineer
and implementing the Trigger Action Response Plan (TARP).

1.4.3 Geotechnical Engineer

The geotechnical engineer is responsible for reviewing site survey data and also working alongside
the hydrogeologist to implement the TARP if groundwater drawdown triggers are reached.

1.5 Consent Conditions

The relevant Draft Resource Consent conditions related to this GMCP are summarised in Table 1 and
in Table 2.
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Table 1: Groundwater Take Consent Conditions AUTH145695.01.01

RESOURCE CONSENT CONDITIONS

3.

10.

11.

12.

Groundwater must only be taken via the bore identified by WRC as Located bore number 72_10873.
Note: Located numbers are a WRC identifier which refer to a specific bore at a specific location.

Groundwater taken must only be used at the sand quarry at 77 Newcombe Road, Cambridge for dust suppression and processing purposes.
The daily net take volume must not exceed 1,100 cubic metres.
The annual net take volume for the year ending 31 December must not exceed 290,000 cubic metres.

The daily use volume for:
i. dust suppression must not exceed 500 cubic metres;
ii. processing must not exceed 600 cubic metres.

The annual use volume for the year ending 31 December for:
iii. dust suppression must not exceed 110,000 cubic metres;
iv. processing must not exceed 180,000 cubic metres.

A water measuring system must quantify the volume of water taken via 72_10873 on a continuous basis. The system must have a reliable calibration and
must be maintained to an accuracy of +/-5%. Within one month of the grant of this consent, the consent holder must provide to WRC evidence from a suitably
qualified person showing that the water measuring system is verified as accurate to +/-5%.

The consent holder must engage a suitably qualified person to undertake additional verification of the water measuring system accuracy:

v. At the written request of WRC;
vi.  Ata frequency of no less than five yearly from the date of the first verification required by Condition 8;
vii.  To the satisfaction of WRC.

Evidence documenting each respective additional verification must be forwarded to WRC within one month of the verification being completed.
The consent holder must provide to WRC an ‘as-built’ plan of the water measuring system within one month of the grant of this consent.

Note: This can be a drawn diagram or photograph of the system set-up, and must include information on water meters, all pipe diameters, the length of
straight pipe before and after any water meter, any filters, outlets or chemical injection points.

Access to 72_10873 to perform pumping tests, and for the measurement of static water levels and water quality sampling, must be provided to the staff and
agents of WRC at all times.
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RESOURCE CONSENT CONDITIONS

13. The consent holder must telemeter — via a telemetry system that is compatible with WRC telemetry system standards and data protocols — continuous
15-minute values of net take volume. These data — in units of cubic metres — must be reported once daily to WRC via the telemetry system and there must be
96 values per daily report. When no groundwater is being taken the data must specify the net take volume as zero.

14. The consent holder must develop and operate a system to accurately and continuously quantify at daily resolution the respective volumes used for dust
suppression and processing purposes.

15. The consent holder must maintain a continuous daily resolution record in electronic spreadsheet format of the respective volumes used for dust suppression
and processing on any given day. The record must specify zero values for days when no groundwater is used for dust suppression. The record must specify
zero values for days when no groundwater is used for processing. The record for the immediately preceding year ending 31 December must be reported to
WRC via email by 1 March each year.

Table 2: General Consent Conditions

RESOURCE CONSENT CONDITIONS

16. If the owner or occupier of the land at 41 Newcombe Road (Record of Title 864239) advises the consent holder; and/ or the Waikato Regional Council, that
the owner or occupier considers that its water supply is being adversely affected by the development or operation of the quarry, the consent holder must,
subject to the agreement of the owner or occupier:

a) Undertake a site visit with appropriate specialists to view the water supply and its infrastructure to determine whether this is an onsite issue
only. Should a site inspection determine that this is a water supply infrastructure issue (pumps/pipes etc) no further action shall be taken in respect
of b) or ¢).

b) consult with the owner or occupier regarding remediation options to address the adversely affected water supply; and

c) provide remediation to the owner or occupier via either an:

i. alternative water supply that is equivalent to or exceeds (with respect to quantity and quality considerations), the water supply that the owner or
occupier of the land has advised is being adversely affected; or
ii. any alternative arrangement with the agreement of both parties.

17. Any remediation pursuant to Condition 16 must be:
a) carried out at the consent holder’s full cost as soon as it is practical or otherwise as agreed with the owner or occupier; and
b) permanent full and final solution unless otherwise agreed with the owner or occupier.
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2 MONITORING PROGRAMME

2.1.1 Production Bore Abstraction Rate Monitoring

Abstracted groundwater volumes will be recorded from a calibrated water meter as per consent
conditions 9 -11 of AUTH145695.01.01 (Table 1). Abstracted groundwater volumes will be monitored
as per consent conditions 13 - 15 of AUTH145695.01.01 (Table 1). The total abstracted groundwater
volumes for dust suppression and sand processing will be provided to the WRC as outlined in consent
conditions 13 - 15 of AUTH145695.01.01 (Table 1).

If groundwater abstraction rates are exceeded the quarry manager will immediately investigate the
cause and will change the operating procedures for dust suppression and sand processing so that it
meets consent conditions.

In order to mitigate the effects, water for dust suppression and sand processing will be used
conservatively so that water consumption is minimised. For example, dust suppression will not occur
during times of high rainfall.

2.1.2 Monitoring Groundwater in the Perched Aquifer and Unconfined Regional Aquifer

Groundwater levels will be monitored at existing piezometers P01 and P02. An additional shallow
water bore to monitor the perched aquifer in conjunction with a deeper bore targeting the unconfined
regional groundwater table.

Groundwater levels will be monitored using continuous pressure transducers recording at a 15-minute
resolution. Additionally, the sites will be visited on a quarterly basis to download the data and take
manual measurements for calibration. An annual report on the observed groundwater level response
should be undertaken by a hydrogeologist to provide confirmation that the aquifer is responding as
modelled.

2.1.3 Geotechnical Related Groundwater Drawdown Effects

Groundwater levels will be monitored next to the proposed geotechnical survey points in order to
monitor drawdown and associated ground settlement.

In order to mitigate the effects of geotechnical related groundwater drawdown, monitored groundwater

levels will be assessed by a suitably qualified hydrogeologist which will inform the geotechnical
engineer whether groundwater drawdown thresholds are being reached how it relates to the TARP.
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3 CONTINGENCY METHODS

3.1 Groundwater Drawdowns
311 Production Bore Abstraction Rate Triggers and Responses

Groundwater thresholds in terms of abstraction rates and total abstracted volumes are directly related
to the consent conditions as outlined in AUTH145695.01.01, 3 - 8 (Table 1).

3.1.2 Groundwater Level Monitoring

Groundwater level monitoring in the perched aquifer is to be carried out in two existing piezometers
located near the Waikato Expressway, PO1 and P02. In addition a third shallow piezometer is to be
drilled on the north western side of the proposed quarry and one deeper piezometer, with a screen
depth of approximately 39 to 43 m bgl, should be constructed into the Unconfined Aquifer to monitor
the deeper groundwater levels.

All four piezometers require pressure transducers to be installed permanently, with quarterly site visits
to download data and take manual measurements for calibration.

Piezometer P02 have trigger levels set based on the modelled drawdown. The additional sites and
PO1 are for long term monitoring of groundwater level trends and reporting so do not require trigger
levels.

3.1.3 Geotechnical Related Groundwater Drawdown Triggers and Responses

Groundwater Thresholds and Actions in terms of geotechnical related groundwater drawdown effects
are outlined in Table 3. Should an exceedance of the groundwater drawdown trigger conditions
presented in Table 3 be identified, this exceedance will be reported to WRC. The report shall include
all steps implemented to confirm, manage or mitigate the exceedance. The report shall specifically
include the following information:

1. Where increased groundwater drawdown is occurring.

2 Likely causes of the increased groundwater drawdown.

3. Likely effects of the increased groundwater drawdown.

4 Options for avoiding, remedying and/or mitigating effects of the increased groundwater
drawdown.
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Table 3: Groundwater Level/Drawdown Trigger Levels at the SH1/Thermal Explorer Highway
Interchange

DRAWDOWN GROUNDWATER LEVEL
ALERT LEVEL
(m) (mRL)

S
Green* Otol2m 69.3

Amber* 1.2t01.5m 69

Red* >1.5m 67.8

Note. (1) Measured drawdown is greater than established baseline at infrastructure location.
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4 REPORTING AND NOTIFICATION

4.1 Operational Reporting and Data Transmission

Operational reporting and data transmission is required for the following monitoring systems related to
groundwater effects and management:

1. A daily record of net groundwater take volumes is to be transmitted to WRC, as per consent
conditions 13 of AUTH145695.01.01 (Table 1).
2. A continuous daily electronic record of the respective volumes used for dust suppression and

processing on any given day. The record will specify zero values for days when no groundwater
is used for dust suppression. The record will also specify zero values for days when no
groundwater is used for processing, as per consent conditions 15 of AUTH145695.01.01

(Table 1).

A water measuring system must quantify the volume of water taken via 72_10873 on a continuous
basis. The system must have a reliable calibration and must be maintained to an accuracy of +/-5%.
Within one month of the grant of this consent, the consent holder must provide to WRC evidence from
a suitably qualified person showing that the water measuring system is verified as accurate to +/-5%.

4.2 Annual Reporting

As outlined in Section 4.1, the electronic record of the daily respective volumes used for dust
suppression and processing from the preceding year ending 31 December must be reported to WRC
via email by 1 March each year.

Furthermore, an annual report is to be written to summarise the annual observations of groundwater

levels in the perched and unconfined regional groundwater table. Additionally, the annual report will
outline if any groundwater drawdown thresholds have been breached in relation to the TARP.
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FOR FURTHER INFORMATION CONTACT:

Clare Houlbrooke
Principal Hydrogeologist

M 027 609 4618
E choulbrooke@wganz.co.nz

WGA.COM.AU
WGANZ.CO.NZ
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