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1 Introduction

National Green Steel Limited (the client) have engaged Stantec New Zealand (Stantec) to carry out an
Assessment of Environmental Effects (AEE) for a proposed groundwater supply. The client is proposing
to develop an integrated metals resource recovery and steel manufacturing plant at 61 Hampton Downs
Road, Hampton Downs, Waikato. The project, referred to as the Green Steel Project, requires water for
key operational requirements of the utility and auxiliary facilities, with the primary use being cooling.
National Green Steel Limited are investigating the possibility of using up to four boreholes onsite to supply
1000 m¥/day of water utilising groundwater within the fractured Waitemata Sandstone (referred herein as
the Waitemata Sandstone Aquifer). The proposal presented by National Green Steel Limited originally
estimated that 1,500 m3/day may be required from the groundwater supply but further communications
with the client have provided an updated estimate of 1000 m®/day.

This memorandum reviews the hydrogeological testing and information provided by the client and
provides a hydrogeological AEE based on the proposed water supply volume.

The following technical reports were provided by the client and reviewed as part of this AEE:
e Engineering Report (Earthtech 2025)

¢ Memorandum regarding: Air Lift Yield Results for BH54 Test Bore — Green Steel Project at 61
Hampton Downs Road (Earthtech 2025)

e Water Take and Supply Plan for the Green Steel Project: Groundwater, Surface Water and
Harvesting Rainfall Runoff (Earthtech 2025)

e Preliminary Geotechnical Assessment Report (Earthtech 2024)
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Additionally, Stantec have also undertaken a review of publicly available information for the geology and
hydrogeology for the area including:

e The Waikato Regional Council's (WRC) wells data base*

e Technical reports for the Waitemata Sandstone aquifer

¢ GNS geology web maps?

2  Environmental Site Setting

2.1 Site Location

The proposed Green Steel Project is located at 61 Hampton Downs Road, Hampton Downs,
Waikato. The site location, including the investigation boreholes, is shown in Figure 1, as provided by
the client.

1 Well and Bore locations - Waikato Region | Waikato Open Data and OneView
2 https://www.gns.cri.nz/data-and-resources/geoscience-webmap/



https://data-waikatolass.opendata.arcgis.com/datasets/waikatoregion::well-and-bore-locations-waikato-region/explore
https://www.gns.cri.nz/data-and-resources/geoscience-webmap/
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42802111 \ d Notes:
1. Aerial and contours from RavSurvey,
dated 26 March 2024,
2. Background serial from Google.

FOR INFORMATION

i 61 HAMPTON DOWNS ROAD

PO Box 721, Pukekohe

EARTHTECH Phone: 649 238 3669 National Green Steel Limited

Emui admin@eartitech co.nz

Figure 1 Site location, as provided by the client.

2.2 Mapped Geology

The regional mapped geology shows that three main units underlie the site; these are shown in Figure 2,
as mapped by the New Zealand Geological Map (GNS Science, 2025). Ground investigations and
reporting by the client show that the groundwater resource at the site is situated within the Waitemata
Sandstone Aquifer, a fractured aquifer comprised of interbedded sandstone and siltstone.
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Figure 2 Mapped regional geology at the site location

2.3 Hydrology

The nearest surface water body is the Waipapa Stream, which is situated along the western boundary
of the site (Figure 3). It is approximately 220 m from the closest onsite borehole and a stream depletion
assessment from the proposed groundwater take has been completed (Section 4.2).

The Waikato River is situated 3.2 km from the site boundary at its closest point; at this distance it
is unlikely to be an issue with this groundwater take. There are no wetlands mapped near the site.
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Figure 3 Nearby surface water bodies

2.4 Hydrogeology

A report by Pattle Delamore Partners Ltd described the Waitemata Sandstone Aquifer in the Karaka/Drury
region, which is located approximately 35 km north of the Green Steel Project site location (Pattle
Delamore Partners Ltd, 2012). The Waitemata Sandstone Aquifer was described as confined interlayering
sandstone and mudstone sequences, with groundwater flow being mostly horizontal through fractures
and sandstone beds and the mudstone sequences acting as aquitards. A transmissivity range of 6 — 62
m?/day was provided.

Another report (Viljevac et al., 2002) describes the Waitemata Sandstone Aquifer in a similar manner,
describing it as a confined aquifer of interbedded sandstone and mudstone with faulting. It was
described as having low permeability, with an estimated hydraulic conductivity value of 2.72 x 102
m/day. North to south geological cross sections were provided; these are located further north than the
project site area but provide a conceptual understanding of the geological formations that underlie the
sit. The southern end of cross section 12 is closest to the site but is still approximately 12 km north
(Figure 4).
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Figure 4
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2.5 Other Groundwater Users

Groundwater bore data from Waikato Regional Council was reviewed. Bores within a 1 km radius of the
site are shown in Figure 5.

There are two bores recorded on the site and another four bores within a 1 km radius of the site
boundary. There is no information on the usage of the bores. A summary of the depths and the
recorded groundwater levels (where recorded) is provided in Table 1.

44379M8)44380
44381

o ,/

. 4

119028

£119029)

Figure 5 Waikato Regional Council bores within 1 km of the site

Table 1 Summary of Waikato Regional Council recorded bores within 1 km of site
Well Name Distance to  Site | Well Depth (m) Groundwater level (m
Boundary (m) below ground level)
119028 On site (BH54) 250 8
119029 On site (BH42) 300 33
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58202 420 N/A N/A
44381 555 10 N/A
44380 555 11 N/A
44331 600 9 N/A
44379 625 13 N/A
44330 625 11 N/A
44329 700 14 N/A
44328 700 11 1.6

44327 700 11 1.2

Notes: N/A = not available

The location of these bores was compared with data on the New Zealand Geotechnical Database (NZGD)
to access any bore logs. Only one bore log was recorded for wells within in 1 km radius of the site; this
was not present on the Waikato Regional Council wells database. The well location is shown in Figure 6.
The bore log is provided in Appendix A, and the information is summarised as follows:

e The borehole is 15 m deep. Sandy gravel and sand was found within the first 1.5 m. The rest of
the borehole is comprised of sandy silt, silt and sand, with a layer of clayey silt at 12.5 m. The
names of the geological formations were not provided in the bore log.
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Figure 6 NZGD borehole location

2.6 Surrounding surface water bodies, wetlands and
groundwater dependent ecosystems (GDES)

As discussed in Section 2.3, the nearest surface water body to the site is the Waipapa Stream, which is
220 m from bore 119029 at its closest point. No wetlands or other GDEs were identified nearby.

3 Technical Site Reports

The following is a summary of information provided by the client.

Preliminary Geotechnical Assessment Report, 61 Hampton Downs Road, Hampton Downs

The geotechnical assessment report summarised the site visits conducted from 28 December 2023 to 9
January 2024. Ten cone penetrometer tests (CPTs) were conducted, and eight hand augers were drilled.
Field mapping also took place.

CPT data was collected from the locations shown in Figure 7. An interpretation of the geological
formations at the site was presented; these are shown in Appendix B. The cross sections provided present
layers of peat, stream alluvium, and the Amokura Formation as the main geological layers across the site.
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Groundwater levels during the site investigation were presented. The range of groundwater levels
encountered across the site were from 0.5 — 3 m below ground level.

1. Aerial and contours from RavSurvey,
dated 25 March 2024,

FOR INFORMATION

g e 61 HAMPTON DOWNS ROAD

EARTHTECH oriiiii®.... National Green Steel Limited

Figure 7 Location of CPT investigations during the geotechnical site investigations

Engineering Report, Green Steel Monofill, Hampton Downs

The engineering report addresses the design of the Green Steel Project, including stormwater drainage
controls, leachate management and disposal, ancillary works and contingency management controls for
the site. A conceptual geological model from the report is presented in Figure 8.
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Figure D1: BH42 and BH54 Test Bore Results
Figure 8 Conceptual model and testing results from client

Water Take and Supply Plan for the Green Steel Project: Groundwater, Surface Water and Harvesting
Rainfall Runoff

Information on the water supply requirements and options are provided in this report.

Details regarding the test bores, air lift yield and step drawdown test were provided. The results of the air
lift yield test provided an estimated yield of 336 m®/day for BH42 and 432 m3/day for BH54, with a
combined yield of 768 m3/day. Based on this, it was estimated that four production boreholes (with a
larger radius of 150 mm compared to the 100 mm radius test bores) could yield up to 1,540 m3/day. As
noted, based on our communications with the client, the proposed demand has reduced to 1000 m3/day.
This information was used in Stantec’s assessment to calculate the drawdown effects.

The interpreted transmissivity from the air lift tests was 12 m?/day. A separation distance of 300 m
between the wells was recommended based on this.

A storativity of 7 x 10% was applied in the report based on a bulk average storativity data from the Franklin
deep confined Waitemata Sandstone Aquifer. These values of transmissivity and storativity were used in
Stantec’s drawdown calculations.
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The report provided bore logs for BH54 and BH42. The bore log for BH42 shows approximately 30 m of
confining materials (silts, clays and mudstone). The bore log for BH54 shows 10 m of confining material
(clay). The aquifer underlying the confining material is described by the drillers as mudstone / sandstone.
The Waitematad Sandstone Aquifer is also described by others (see Section 2.4) as being “interlayered
sandstone and mudstone sequences, with groundwater flow being mostly horizontal through fractures
and sandstone beds”.

Based on the bore logs from the wells onsite, have assumed that there is at least 10 m of silt, clay or
mudstone overlying the screened zone, confining the aquifer. Based on the literature, a
conservative value for the permeability of these layers is 0.01 m/day.

There is limited information available regarding the location and extent of the fracture network within the
Waitematd Sandstone Agquifer at the site. The nature of fractured aquifers means that the actual
transmissivity, yield, and drawdown could vary greatly depending on the fracture system beneath the site.

4  Analytical Modelling

4.1 Drawdown Impacts

There is little to no information on how extensive the fracture network within the area is or the direction of
the fracturing. For the purpose of modelling drawdown impacts we have used the Theis function to
calculate drawdown vs time and drawdown vs distance for radial flow (under confined conditions).

We have modelled two scenarios, described as follows:

Scenario 1: Four bores with a combined pumping rate of 1000 m®day (as proposed by the client).
Although in reality these bores will be spread out, we have modelled the groundwater take as being
pumped from one point. This is to assess the combined take impacts on other users within a 1 km radius
of the site boundary.

Scenario 2: One individual bore pumping 500 m3/day. This is to review the potential interference between
the two bores onsite, which are located approximately 300 m apart. This is a conservative calculation
given the total take will be split between four evenly spaced bores but does not consider the impact of
cumulative drawdown on the bore.

4.1.1 Model Inputs

The data inputs used in our drawdown calculations are based on investigations undertaken by a third
party, as discussed in Section 3. Stantec have not undertaken any additional testing. However, based
on a review of technical information supplied, we considered that the hydraulic properties presented are
reasonable for the type of aquifer (confined). Table 2 summarises the input data we have used in our
drawdown calculations. The full model inputs and outputs are provided in Appendix C.
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Table 2 Summary of aquifer properties used in drawdown calculations

Scenario

Pumping rate Q

Transmissivity | Storativity (S)

Origin of data

(L/s) (T) [m?/d]
Scenario 1 115 12 Water Take and
(1000 me/d) Supply Plan for the
Green Steel Project:
Groundwater,
0.0007 Surface Water and
Scenario 2 57 Harvesting  Rainfall
(500 md/d) Runoff report

4.1.2 Model Outputs

The results of the drawdown calculations for each scenario are summarised below in Table 3.

Table 3 Summary of drawdown results
Drawdown (m)
Scenario 1 Scenario 2
Distance (m) 1 Day 1 Week 1 Day 1 Week
100 9.8 21.8 5.0 11.0
300 0.9 8.4 0.4 4.2
1000 0.0 0.3 0.0 0.1

Results of continuous pumping with time are considered conservative given the type of calculation used

does not consider recharge.

4.2 Stream Depletion

The potential stream depletion impacts on the Waipapa Stream were assessed using the Hunt (2003)
analytical equation. This analysis assesses stream depletion for an aquifer with a confining layer. For the
purposes of our analysis we have assumed that the confining layer is 10 m based on the bore logs

provided. The model inputs and outputs are provided below.
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Model Inputs

The inputs to the stream depletion calculation are summarised below in Table 4. The full model input

and outputs are provided in Appendix D.

Table 4 Stream depletion model inputs
Pumped Aquitard Streambed Well Origin of information
aquifer
Transmissivity | 12 N/A N/A N/A Water Take and Supply
(m?3/d) Plan for the Green Steel
Project:  Groundwater,
Storativity/ | 0.0007 | 0.01 N/A N/A Surface  Water ~ and
. Harvesting Rainfall
specific yield
Runoff report
Hydraulic N/A 0.01 0.1 N/A Wider literature
conductivity
(m/d)
Pumping rate | N/A N/A N/A 11 Water Take and Supply
(L/s) Plan for the Green Steel
Project: Groundwater,
Separation N/A N/A N/A 220 Surface  Water  and

distance (m)

Harvesting Rainfall

Runoff report

4.2.2

Model Outputs

The outputs of the stream depletion analysis show that after one day, only 1% of the daily take will be
from the Waipapa Stream. After seven days, only 3% of the daily take will be from the Waipapa Stream.
This calculation is overly conservative as it is unlikely that the bores would be pumped at full capacity for
a week or longer and the calculation does not consider recharge.
purposes, the assessment conservatively assumes a pumping rate of 1000 m®/day from one borehole
(closest to the stream). In reality, it is proposed that four boreholes will supply the pumping rate, which
will decrease the stream depletion impact as the boreholes will be spread out. Therefore, the results
show that the stream depletion impacts will be insignificant. The results are summarised in Table 5
and provided in full in Appendix D.

It is also noted that for modelling
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Table 5 Summary of stream depletion model outputs
Time (days) Stream depletion Stream depletion (L/s)
1 1% 0.1
7 3% 0.3

5 Assessment of Environmental Effects

The nearest third-party bore (58202) is approximately 1 km from the closest onsite borehole (BH54).
As shown in Table 3, after one day of continuous pumping the drawdown impact at 1000 m is 0.0 m.
After one week of continuous pumping, the drawdown effect is 0.3 m. The results of the drawdown
calculations show that there is minimal impact on nearby boreholes due to the proposed pumping.

The results of Scenario 2 show that after one day of continuous pumping the drawdown impacts on
each of the pumping wells due to interference is 0.4 m (Table 3). After one week of continuous
pumping, the drawdown is 4.2 m. The drawdown impact on each of the pumping wells due to
interference is minimal considering available drawdown in the bore.

The nearest surface water body is the Waipapa Stream, which is situated along the western boundary
of the site and 220 m from the nearest onsite borehole. The results of the stream depletion
assessment show that the effects will be insignificant. The Waikato River is 3.2 km from the site
boundary, and it is unlikely that there will be any drawdown impacts due to the proposed pumping.
There are no other surface water bodies or GDEs within the vicinity of the site (Section 2.6).

Therefore, the calculations show that the impacts of the proposed take of 1000 m3/day on other
groundwater users, nearby surface water bodies and GDEs are not significant.

6 Conclusion

A hydrogeological AEE has been completed for National Green Steel Limited, for a proposed take of 1000
mé/day from the Waitematad Sandstone Aquifer. The assessment included a review of the groundwater
investigations undertaken by Earthtech Consulting, groundwater well information held by Waikato
Regional Council and technical reports providing general information on the Waitemata Sandstone
Aquifer.

Four groundwater wells within a 1 km radius of the project site were identified. The Waipapa Stream was
identified near the border of the site. No wetlands or groundwater dependent ecosystems were identified.
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Drawdown vs distance and drawdown vs time calculations were undertaken using the Theis function.
The results show that continuous pumping for one week would have negligible drawdown effects on the
nearby bores. Drawdown at the nearest site bore (300 m from the modelled pumped borehole) after one
week of continuous pumping would be 4.2 m. Given the available drawdown in the onsite bores
and the conservative nature of the calculations (do not consider recharge) the well intererence is not
considered significant. Therefore, based on our drawdown calculations, the impacts on other users and
onsite well interference from the proposed pumping are not significant.

Stream depletion analysis was undertaken using Hunt (2003) to assess the potential impacts on the
nearby Waipapa Stream. Based on this analysis, the impacts on the nearby Waipapa Stream from the
proposed pumping rate will not be significant (only 3% of the daily take is from the Waipapa Stream
after one week of continuous pumping).

We recommend further onsite testing to better understand sustainable take rates and recharge. Testing
should consist of a step test followed by a constant rate pumping test at the maximum
sustainable pumping rate for three days or greater.

Yours Sincerely,

Stantec New Zealand
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Appendix A NZGD Bore log
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- Silty SAND
L Grey silty fine SAND. Dense, wet, nonpiastic to slightly plastic, poorly graded. Ha | 100
14.80m - Thinly laminated extremely closely spaced silt bedding.
—15 .. S5
SAND ~1T572 " 10//8/11/17/14 for 30mm
B *“§ SPT { 100 Hole bridged @ 1.9m, unable to
Grey fine SAND, minor silt. Very dense, wet, non plastic, uniformly graded. take water level.
| End of Log e
—16
17
—18
—19
—20
Remarks: Logged: G Tait Date: 11/11/10
SPT = Standard Penetration Test (Split Spoon) Checked: S Amoore
PT = Thin Walled Push Tube
-— = BSU:“'Y bound Drill Rig: Perry's Tractor
——————— = Unknown boundary .
SV = She, Start Date: 11/11/10 Finish Date: 11/11/10
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Appendix B Geological cross sections
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Appendix C Outputs of drawdown calculations



Scenario 1 Scenario 1
Time-drawdown calculations Distance-drawdown calculations
using Theis equation using Theis equation
Aquifer parameters Radius [m] 100 Aquifer parameters Time [days) —1_
Time Drawdown | Drawdown | Drawdown Radius Drawdown | Drawdown | Drawdown
T 12 mfid [days) [m) [m]) [m) T 12 miid [m) [m) [m) [m])
5 0.0007 1 A.808 0875 0.000 5 0.00a7 1 EA.6T0 2474 99,4912
B 3 16,435 4,239 0.003 B 2 E0.436 THEOT 0,774
7 21841 2406 0287 4 F1.303 EEA4T2 21645
Pumping rate 10 24,150 0.414 0.7 Pumping rate ] 42173 57330 T2EI0
20 28EED 14,569 221 & 22067 48207 E2I7E
Q 15 Iis a0 3325 17.101 3.802 Q s lts 32 23,996 38.080 54,242
40 33213 18,925 5045 Ed4 15151 29.975 45111
1] 4 ETE 20.353 .10 128 T4 20958 35.929
Bl 36878 215626 7026 266 1668 12.282 264901
T 36890 2254 7837 512 0.0 4,830 17.954
a0 aT.7ER 23386 2.661 1024 - 0631 A.640
an 20R43 24,1500 9214 2042 - 0.002 2925
00 39238 24.838 9.808 4096 - 0176
Drawdown vs time Drawdown vs distance
45 120
40
100
35 .
30 ap &
T35 E ]
5 "'_H_—'_'_H EU 4
P ]
3 20 [— ] b
° // = "
15 40 4L
/ '
\\
° " 20 A
" u,
5 —
e - '--.______.- —
V] e [} 3 - — — i
0 a0 40 &0 an 100 120 ] 1000 2000 3000 4000 5000
Time [days) Radius IITI]




Scenario 2 Scenario 2
Time-drawdown calculations Distance-drawdown calculations
using Theis equation using Theis equation
Aquifer parameters Radius (m] 100 “_l Aquifer parameters Time (days)[ 1 [
Time Drawdown | DOrawdown | Drawdown Radius Drawdown | ODrawdown | Drawdown
T 12 mzid [days) [m] [m] [m] T 12 mzid [m] [m] [m] [m])
5 0.0007 1 4,905 0.438 0.000 5 0.0007 1 34.785 42,371 49 957
B 3 2.213 2120 0.004 B 2 30,213 37804 45,389
7 10,920 4203 0144 4 25 651 3323 40822
Pumping rate 0 12.075 5207 0,351 Pumping rate 3 21086 ZB.ETO 36,255
r 20 14,335 7285 1166 1& 16522 24103 3688
Q 575 = a0 15,663 £.560 14901 Q 575 = 32 11.998 19.640 27121
40 16606 S463 2022 Ed T.A7E 14.987 22506
50 17.239 10177 3063 128 AT 10479 17.994
J=11) 17.938 10.763 3513 2566 0774 E.14H 13.451
T 13.445 11.261 3,918 A2 0.5 2415 2.477
&0l 18854 11633 4280 1024 - 0318 4770
a0 19.271 12.075 4 EO7 2042 - 0.0 1462
00 19.618 1247 4.905 4096 - 0.038
Drawdown vs time Drawdown vs distance
25 &0
50
20
N
40 5
T 15 E i
30 ]
P—FH_*___'__,_.__*——'_'" 1
W =z |
= 10 — -] & ,
// 20 3
L
/ 'n
3 A —
-||-".'-_I__ : 10 .
e
- T e
- Tre—
0 Sanm i} - =' — -
0 a0 40 &0 a0 100 120 0 1000 2000 3000 4000 5000
Time [days) Radius tl'l'l]




@ Stantec Memo

Appendix D Inputs and outputs of stream depletion
calculations



@ Stantec

Pumped aquifer

ream depletion analysis - Hun U0J5) solution

Memo
Time Depletion Rate
(days) (Lis)
1.0 0.1
2.0 0.2
3.0 0.2
4.0 0.3
5.0 0.3
6.0 0.3
7.0 0.3
8.0 0.4
5.0 0.4
10.0 0.4
20.0 0.7
30.0 0.9
40.0 11
50.0 1.3
0.0 15
70.0 17
20.0 1.9
50.0 20
100.0 22
150.0 28
200.0 3.3
250.0 37
300.0 40
350.0 43
400.0 45

Transmissivity (T) 12 (mid) 5
Storage coefficient (S)|_ 0.0007 - a5
Aquitard — -
Hydraulic conductivity (K') 0.0 (m/d} 4 =
Thickness (B 10 (m} P i
KvB'  0.001 (" w 35 =
Specific yield (5,)[__ 001 | ] A
_ c 3 -
Streambed 2 -
Hydraulic conductivity (K™) 0.1 (m'd}) %_ 2.5
Thickness (B™) 95 (m} %
Width (W) 3 (m} E 2 Ed
Stream bed conductance (A) 0.031578% (m/d) g P 4
P
Z 15
Well 1 ’
FPumping rate (Q) 11 (Lis)
Separation distance (L) 220 (m} 0.5
]
50 100 150 200 250 300 350 400
Time (days)
Stream depletion after
Time (days) gius) | %
1 0 1%
7 0 3%
0 0%
0 0%
Only the values in shaded cells can be updated -
&.rllofher cells are dependent on those input
values. =

Setting KYB" to zreo gives Hunt 19599 solution
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