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INTRODUCTION

1. My full name is Harshad Sham Phadnis.

2. I hold a Master of Science degree specialising in Geotechnical Engineering
from the Georgia Institute of Technology in U.S.A. (graduated in December
2009) and a Bachelor of Technology degree in Civil Engineering from the
University of Mumbai in India (graduated in May 2008). | am a Chartered
Professional Engineer in the practice field of geotechnical engineering in
New Zealand since 2019. | was a Chartered Engineer with the Engineering

Council in the UK from 2017 to 2023.

3. | work as an Associate Geotechnical Engineer for CMW Geosciences. | have
16 years of post-graduate experience. | have provided geotechnical and
geotechnical earthquake engineering support in New Zealand for projects
related to transportation, council infrastructure, commercial development,
subdivisions and associated infrastructure, energy generation and power
transmission. The importance level of structures has ranged from IL4 to IL1.

The design life of structures has ranged from 100 years to 25 years.

4, | provide this evidence on behalf of Hamilton City Council (HCC) as the
Requiring Authority (RA) which has issued the Notice of Requirement
(NOR) for the Central City Reservoir — Ruakiwi Road (Ruakiwi Reservoir
Project). | have worked on the Reservoir Project from site optioneering to

detailed geotechnical design.

CODE OF CONDUCT

5. | am familiar with the Code of Conduct for Expert Witnesses (Environment
Court Practice Note 2023) and although | note this is a Council hearing, |
agree to comply with this code. The evidence | will present is within my

area of expertise, except where | state that | am relying on information



provided by another party. | have not knowingly omitted facts or

information that might alter or detract from opinions | express.

SCOPE OF EVIDENCE

6. My evidence addresses geotechnical engineering matters relevant to the
Ruakiwi Reservoir Project. In preparing this evidence, | have reviewed the
proposed Reservoir Stage 1 and 2 design drawings and the following

reports:

a) CMW Geosciences, 2023. Geotechnical Assessment Report for
Hamilton City Council — Reservoir Optioneering, ref. HAM2023-
0099AC Rev 0, dated 28 November 2023.

b) CMW Geosciences, 2024. Geotechnical Interpretative Report for
Hamilton City Council — IAF Reservoir, ref. HAM2023-0099AE Rev 0,
dated 29 May 2024.

c) CMW Geosciences, 2025. Geotechnical Factual Report for Hamilton
City Council — IAF Reservoir and Pump Station, ref. HAM?2023-
0099AH Rev 0, dated 8 April 2025.

d) CMW Geosciences, 2025. Site Specific Seismic Hazard Assessment
for Hamilton City Council — IAF Reservoir, ref. HAM2023-0099AG
Rev 2, dated 28 February 2025.

e) CMW Geosciences, 2025. Geotechnical Design Report for the
Hamilton City Council - IAF Reservoir, ref. HAM2023-0099Al,
Version 1 dated 17 July 2025 (Appendix H to the NOR).

f) CMW Geosciences, 2025. IAF reservoir — RFI Comments, ref.

HAM?2023-0099AM, Version 3 dated 11 November 2025. This is



Attachment A to my evidence.

7.  This evidence covers:

a) Theinterpreted ground model;

b)  Geohazards assessment including seismic loads, static settlements,
liguefaction and cyclic softening, slope stability;

c)  Assessment of the proposed works and geotechnical
recommendations; and

d)  Responses to matters raised in the s 42A report and the Territorial
Authority’s peer reviewers.

8. This evidence does not address planning, landscape, ecological, or
structural engineering matters.

EXECUTIVE SUMMARY

9. This evidence addresses geotechnical engineering matters for the Ruakiwi
Reservoir Project.

10. The subject site’s geology comprises reworked ignimbrite sequences
overlain by Hamilton Ashes and Karapiro Formation, with low-lying
terraces underlain by alluvial soils. An intermittent perched groundwater
table may develop seasonally, while the regional groundwater table is at
depths greater than 15m below ground level.

11. Comprehensive investigations including cone penetration tests, boreholes,

groundwater monitoring, laboratory testing and seismic hazard
assessment provide a robust design basis. CMW Geosciences completed

detailed geotechnical design for the Stage 1 Reservoir and developed a 3D



12.

13.

14.

15.

ground model for the whole site. This model provides a reliable basis for
assessing the Stage 2 Reservoir risks, with targeted investigations

recommended.

A Site-Specific Seismic Hazard Assessment has been completed for the IL4
structures with 100-year design life. Liquefaction risk is low due to deep
groundwater levels. Acceptable slope stability factors of safety are
achieved for both static and seismic conditions, provided recommended
measures are adopted. Post-construction settlement predictions range
from 10-255mm, requiring surcharging up to 6.5m above existing ground

levels to meet the 100mm differential settlement threshold.

No submissions raised geotechnical matters. The s 42A report
acknowledges site suitability subject to detailed design and construction
controls. Beca's peer review recommends further ground investigation and
stability/settlement analyses for Reservoir 2 prior to detailed design once
the location is confirmed, which can be managed through appropriate

designation conditions.

| have reviewed the RA’s updated conditions appended to the evidence of
Mr Dawson. | support the conditions addressing geotechnical matters and
consider that they appropriately address my recommendations, in
particular Geotechnical Conditions 64-67 and Condition 82 addressing

Reservoir 2.

| consider that the Ruakiwi Reservoir Project can be safely constructed and
operated from a geotechnical perspective, provided recommended design
and mitigation measures are implemented. Support for the designation
alteration is recommended subject to the proposed geotechnical

recommendations.



GROUND MODEL

16.

17.

The regional geology for the subject site comprises reworked non-welded
ignimbrite sequences of sandy, gravelly, and pumiceous deposits of the
Walton Subgroup across the rolling hills which is typically overlain by
Hamilton Ashes and Karapiro Formation. The low-lying terraces near the
lake are underlain by alluvial soils (Holocene-aged recent swamp deposits)

overlying the Walton Subgroups units.

Groundwater monitoring confirmed an intermittent perched groundwater
table may develop seasonally, reinforcing the need for proper drainage and
foundation design. Regional groundwater table is encountered at depths

greater than 15m bgl.

GEOHAZARDS ASSESSMENT

18.

19.

20.

21.

A Site-Specific Seismic Hazard Assessment (ref. HAM2023-0099AG Rev 2,
dated 28 February 2025) has been conducted to define the earthquake
magnitude and peak ground acceleration for the proposed IL4 structures

with a 100-year design life.

Damage to the structure due to liqguefaction induced settlements is unlikely
due to intermittent and discontinuous perched groundwater table and
regional groundwater table at depths greater than 15m below ground

level.

Analyses suggest that acceptable slope stability factors of safety are
achieved for both static and seismic conditions, provided

recommendations for earthworks and foundations are adopted.

Predicted primary settlements range from 10 mm to 255 mm and predicted

post-construction settlements range from 10 mm to 100 mm. Predicted



post-construction differential settlements range from 10 mm to 255 mm.
These settlements are considered excessive for the proposed development
as the maximum threshold is 100mm for differential settlement.
Surcharging up to 6.5m above the existing ground levels will be required to

ensure post-construction settlements are within the threshold.

RESERVOIR DESIGN

22.

23.

The programme of geotechnical investigations including cone penetration
tests, boreholes, hand auger boreholes, groundwater monitoring,
laboratory testing and seismic hazard assessment provides a robust basis
for design. The proposed mitigation measures, including surcharge design,
staged construction, and settlement monitoring, are consistent with
current geotechnical best practice and provide a conservative approach

appropriate for IL4 infrastructure.

CMW Geosciences were engaged to carry out detailed geotechnical design
for the Stage 1 Reservoir. A 3D ground and groundwater model has been
developed for the whole site using Stage 1 data and relevant off-site
investigations. CMW Geosciences’ response to queries from the Territorial
Authority’s specialist firm Beca’s engineer, Mr Read, is presented in
HAM?2023-0099AM, Version 3 dated 11 November 2025 which is
Attachment A to my evidence. It confirms that the model provides a
reliable basis for assessing geotechnical risks for the Stage 2 Reservoir. |
recommend that targeted investigations be carried out once the Stage 2

location is confirmed.

RESPONSE TO SUBMISSIONS

24,

No submissions raise points relevant to geotechnical matters.



SECTION 42A REPORT

25. The s 42Areport generally acknowledges the suitability of the site subject
to detailed geotechnical design and construction controls. The specialist
memorandum on geotechnical engineering prepared by Beca dated 25
November 2025 in Appendix F to the s 42A report observes that the
relevant geotechnical reports recommend further detailed ground
investigation in the area of Reservoir 2 prior to detailed design. This is to
confirm the stability and settlement assessments and to allow for any
revision to the foundation type and design of any measures required to

ensure appropriate levels of slope stability. It states at paragraph 33:

...the geotechnical risks for the proposed works for which designation

is sought:

a. Can be managed by appropriate designation conditions, including
the new or modified conditions that | recommend below, or
similar conditions, and will have adverse effects that are no more
than minor and comply with the relevant statutory requirements
discussed above.

26. The memorandum recommends new NOR conditions as follows:

a)  That further detailed ground investigation in the area of Reservoir 2

be undertaken prior to the detailed design of that structure.

b)  That further analyses of slope stability and construction induced

settlement for the final location of Reservoir 2 be undertaken.

RECOMMENDED CHANGES TO CONDITIONS

27. |recommend the following geotechnical-related conditions to be included

for the Stage 1 Reservoir:



28.

29.

a) Plan review: Review building consent application plans and
earthworks plans to ensure they are consistent with the geotechnical

design.

b)  Assess interaction between the two reservoirs.

c) Implementation of a Surcharge and Settlement Monitoring Plan,
including trigger levels and response actions, review settlement
monitoring data and confirm that settlements have reached 90% of
primary settlements or such that post-construction limits will be less

than the threshold.

d) Earthworks and foundation construction to be supervised by a
suitably qualified geotechnical professional in accordance with
NZS4431:2022, certified earthworks plans and the earthworks
specification. A geotechnical completion report should be issued
after completion of earthworks presenting earthworks test results,

and settlement monitoring results.

| recommend the following geotechnical-related conditions be included for

the Stage 2 Reservoir:

a)  Reservoir-specific investigations, laboratory testing, groundwater

monitoring, and design.

b)  Conditions stated above for the Stage 1 Reservoir.

| have reviewed the RA’s updated conditions appended to the evidence of
Mr Dawson. | support the conditions addressing geotechnical matters and
consider that they appropriately address my recommendations, in
particular Geotechnical Conditions 64-67 and Condition 82 addressing

Reservoir 2.



CONCLUSIONS AND RECOMMENDATIONS

30.

31.

Based on the extensive investigations and analyses undertaken, | conclude
that the proposed Ruakiwi Reservoir Project can be safely constructed and
operated from a geotechnical perspective, provided that the
recommended design and mitigation measures mentioned in the above

reports are implemented.

| recommend that the Hearing Panel supports the alteration to the
designation subject to the geotechnical conditions included in the RA’s

updated set appended to Mr Dawson’s evidence.

Harshad Sham Phadnis

19 December 2025
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APPENDIX C

Slope stability (Reservoir 2)
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SLOPE STABILITY

Geotechnical Parameters

The slope stability assessment has been conducted using the recommended geotechnical parameters defined
in section 6.4 of our report “IAF Reservoir” Geotechnical Design Report, ref. HAM2023-0099AI Rev1, dated 17
July 2025.

Liquefaction and slope stability
Liquefied layers have been defined based on our detailed design assessment in Appendix G of our report “IAF
Reservoir” Geotechnical Design Report, ref. HAM2023-0099Al Revl, dated 17 July 2025.

Reservoir 2

For the purpose of this assessment and in the absence of exact location and dimensions, the Reservoir 2 is
assumed to be of similar characteristics as Reservoir 1 (approximately 60m in diameter, 100 kPa applied working
loads).

Geotechnical parameters

The slope stability assessment has been conducted using the recommended geotechnical parameters defined
in section 6.4 of our report “IAF Reservoir” Geotechnical Design Report, ref. HAM2023-0099AI Rev1l, dated 17
July 2025.

Design Criteria

The stability of slopes under a range of design conditions is expressed in terms of a factor of safety, which is
defined as the ratio of forces resisting failure to the forces causing failure. The following performance standards
are recommended for slope stability assessment:

Table 11: Slope Stability Factor of Safety Criteria

Condition Required Factor of Safety

Static long-term conditions (drained soil conditions, normal groundwater) 1.5
Transient short-term conditions (elevated porewater pressures) 1.2
Ultimate Limit State (ULS) seismic condition 1.0*

Note: *Factor of safety < 1.0 acceptable where displacement-based approach is adopted.

Slope Stability Analyses

Slope stability analyses were undertaken using the Morgenstern-Price method of slices under both circular and
translational failure mechanisms using the software package SLIDE2 Version 6. Seismic displacements were
estimated based on a Newmark Sliding Block approach using 50 percentile correlations published in Jibson
(2007) and Ambraseys (1995) for non-liquefied soil conditions. Factors of safety for the slope stability analyses
and displacements estimated using a Newmark Sliding Block approach are summarised in the table below.
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COSEISMIC DISPLACEMENTS - FLEXIBLE SLIDING MASS — 10/11/2025
HAM2023-0099

WHEN TO USE THIS SHEET:

Use this sheet when calculating the coseismic displacements of a block assuming a flexible sliding mass mechanism.

1. CALCULATE THE PERIOD OF THE SLIDING MASS (T )

1D or 2D? 1D

H 33 m
V 266 m/s
T, 0.4962 s

2. SEISMIC PARAMETERS
Case

Ordinary Ground Motions

Generally 1D, but see guidance tab for details
Maximum height of the sliding mass, measured from within the sliding mass
Average shear wave velocity of the sliding mass

Only applicable to Bray and Macedo (2019). Almost always ordinary g

round motions, see guidance tab re pulses

Yeild Coefficient (a.) 0.228 g

Magnitude (M,,) 6.91 Seismic Demand Parameters:
PGA 033 g Hamilton
PGA 033 g Class D
Sa(1.3T) 072 g Required for Bray (2019) and Macedo (2023) 1/2500
S4(1.5T,) 0.64 g Required for Bray (2007)

PGV 26.03 cm/s Required for Rathje & Antonakos (2011) and Bray (2019) pulses.

T 0.52 Only required for Rathje & Antonakos (2011)

CALS? D Multiplies S ,(1.3T ), S, (1.5T ;) and PGA by 1.5, in accordance with BM v3.4

3. RESULTS

Probability of ] Bray & Travasarou (2007) [ Rathje & A kos (2011) | Bray and Macedo (2019) | Macedo et al. (2023) Macedo et al. (2023)

Probability of Negligible Displacement 4% 2% 3% 0%

50% 75 mm 0 mm 71 mm 39 mm 66 mm

16% 147 mm 0 mm 146 mm 84 mm 123 mm

5% 227 mm 0 mm 234 mm 137 mm 184 mm

2.5% 280 mm 0 mm 294 mm 173 mm 223 mm

0.5% 421 mm 0 mm 459 mm 276 mm 327 mm

Applicable Seismic Source Shallow Crustal Shallow Crustal Shallow Crustal Subduction Interface Subduction Intraslab

4. CHART OPTIONS
Displacements Limit
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https://cmwgeosciences.sharepoint.com/sites/CMWHamiltonOffice/Shared Documents/Hamilton Project Documents/2023/HAM2023-0099 Reservoir Site Options/Office Technical/9-2025- Ruakiwi
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