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Memo
To Alex Vakhrousheva – Heritage NZ
CC Reservoir project team
From Chris Dawson
Date 28 August 2025
Job No. 149000.06
Job name IAF Central City Reservoir
Subject Existing water tower – heritage and planning implications arising from the

detailed seismic assessment (WSP) & heritage assessment (Archifact)

The purpose of this memo is to summarise the investigations and conclusions arising from a Detailed Seismic
Assessment (DSA) completed by WSP and a heritage assessment of the proposed upgrading
recommendations for the existing Heritage water tower located at Ruakiwi Road, Hamilton.  T

The existing Ruakiwi Road water tower is ranked as a Category A Heritage structure in the Operative Hamilton
City District Plan.  This heritage ranking places expectations on Council as the owner of the heritage water
tower as set out in the following policies contained in the Operative District Plan:

Policy 19.2.3 (g) The continued use or adaptive reuse of any building or structure of identified heritage
value shall be encouraged.

Policy 19.2.3 (i) Encourage the strengthening of buildings in Schedule 8A to increase their ability to
withstand future earthquakes while minimising the significant loss of associated
heritage values.

This memo describes the work that has been completed by the Council consultants to address the question
of seismic strengthening along with the associated landscaping and precinct works within the immediate
heritage precinct of the existing water tower and sets those recommendations in the context of the Operative
District Plan and the obligations arising from the Central City Reservoir project.

DSA – WSP Consultants

WSP Consultants have completed a Detailed Seismic Assessment on the existing Heritage ranked water tower
(see Appendix A).  Utilising two existing seismic assessments prepared by Aurecon (June 2009) and Stantec
(2017), along with other existing investigations, the WSP DSA confirms the following key facts that are central
to the seismic assessment:

¶ Once the existing water tower is emptied of water and decommissioned, it will no longer be
considered as a storage tank (IL3 – IL4 structure) and will be an IL2 structure.

¶ The current assessed %NBS (New Build Standard) for the existing water tower is < 34% due to a poor
base-to-wall connection that is vulnerable to sliding failure in a seismic event.
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¶ The existing water tower, once decommissioned, will be considered a monument (that can be
entered by a person) under the Building Act 2004 and is therefore included in the Earthquake Prone
Building Provisions within the Building Act.

¶ The Building Act requires that the structure be strengthened to > 34% NBS or demolished within 25
years of Council, as asset owner, receiving the DSA as per Clause 133AM of Subpart 6A of the Building
Act.

¶ The DSA sets out a recommended strengthening approach comprising a reinforced concrete
perimeter ring beam that would travel around the inside circumference of the base of the lower
reservoir wall.  The ring beam would be fixed to both the reservoir wall and the base slab through
drilled dowels to ensure a solid structural connection between the two sections.

¶ The DSA notes that the cost of upgrading the connection to either 34% NBS, 67%NBS or 100%NBS
would be similar with the only additional costs being the extra materials required to strengthen the
ring beam.  They also note that it is often most cost effective to target the 100%NBS level.

Assessment of Effects on Heritage Values – Archifact

Archifact have completed an assessment of effects on heritage values arising from the proposed seismic
upgrading of the Category A existing water tower and with comments on the proposed landscaping works in
the immediate surroundings of the tower.  Archifact note that the proposed strengthening works would be
classed as maintenance and repair which is a permitted activity under Rule 19.3.1 a) of the Operative District
Plan.  The strengthening work would be internal to the building meaning the adverse visual and heritage
effect of any such work would be imperceptible.  Archifact note that any adverse effects arising from this
work would be less than minor and arguable positive in that they would raise the seismic status of the
building to greater than 34%NBS and significantly enhance its resilience for any future seismic events.

Archifact also provide comment on the potential for the removal of non-original building elements.  These
are elements that have been added to the water tower over the years as different technical issues have been

addressed.  These building elements comprise a pump building
along with an electrical and emergency generator building, both
located on the Ruakiwi Road frontage of the site.

Archifact are supportive of the removal of these non-original
building elements and consider that they will enhance the values of
the heritage reservoir by bringing it back to a condition closer to its
original form.  Archifact also note the construction of the new
reservoirs will involve removing a number of existing trees, some of
which are located around the existing water tower.  The removal of
several older trees in the immediate vicinity of the water tower in
combination with recontouring the ground around the base of the
tower to the original “cone” shape will appropriately enhance views
to and the setting of the water tower from the surrounding public
realm.  This approach is historically appropriate as confirmed by the

Photo 1:  Hamilton Water tower 1

early picture of the water tower (see Photo 1) showing the original surrounds to the structure.  The
combination of the removal of the non-original building elements and some of the existing trees along with
recontouring the immediate surrounds are positive and will enhance the historic heritage values of this
significant building.  Archifact support all of the proposed interventions from a historic heritage perspective.

1 Hamilton City Council Built Heritage Inventory Record Form, H27, Matthews & Matthews Architects Ltd, 2012
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Conclusion: The construction of the new reservoirs and associated infrastructure means that the existing
heritage structure is no longer required for water supply purposes.  As a Category A Heritage structure, the
owner must consider reuse and encourage strengthening to minimise loss of heritage values.  The Detailed
Seismic Assessment has determined that when the structure is no longer used for water storage, it would be
deemed earthquake prone and under the legislation would need to be strengthened within 25 years.  As the
Council is in the process of transitioning its Water and Wastewater Assets to a new CCO, a decision on the
future of this asset will be determined as part of the next Long-Term Plan.  Potential options may include
public amenity access.

The removal of the existing trees along with the non-original building elements will have a positive effect on
the historic heritage values of the tower as will the return to the original “cone” surrounding landform.  All
of these factors have been carefully considered and can be supported from a historic heritage perspective.

These reports provide clarity around the scope of work required to bring the de-commissioned water tower
up to greater than 34%NBS at some future date.  Possible scenarios involving public access or physical works
will also need be factored into any future physical works decisions.  While the seismic upgrading work will be
subject to future Council budgets and annual plan decisions, these reports provide clarity on the way forward.

Please contact me if you have any questions or require any additional information.

Yours sincerely
Bloxam Burnett & Olliver

Chris Dawson
Principal Planner
0275 333 899
cdawson@bbo.co.nz

https://bbonz-my.sharepoint.com/personal/cdawson_bbo_co_nz/Documents/HCC Central City Reservoir NOR/Reporting/6-Heritage options water
tower/BBO/Memo - HCC Central City Reservoir Heritage options 28 August 2025.docx
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Appendix 1

WSP

Detailed Seismic Assessment for

Historic Water Tower
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Figure 2-5. Overview of internal steel liner with spot corrosion (Altex Coatings, 2019) 
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2.3.2 ROOF 

The roof is a pitched Dimondek 16 Roofing system that is supported by fourteen lengths of Brownbuilt metal 
purlins (B.P No. 8) at 1.8 m centres. The purlins are supported by eight lengths of 13 mm diameter bracing at 
approximately 2.6 m centres running perpendicular to the purlins. Refer to Figure 2-6 below for a plan view of 
the purlin and bracing layout. 

 

Figure 2-6. Plan view of purlin and bracing layout 

There are two pitched steel trusses that run 24.5 m parallel to the 13 mm bracing located 4 m from either side 
of the centreline of the reservoir. The diagonal bracing members are made up of 2 No. 50x50x5 EAs that are 
welded to the bottom and top chord members. Every second diagonal brace member is connected at the 
midspan by a 100x100x6.35 steel plate that is welded to each EA. The chord members of the truss are made 
up of 2 75x75x6.35 EAs that are welded at the toes. At each end of the truss the chord members are replaced 
by a 1.5 m long 150x75x10 RHS that is welded to the EAs at one end and a 100x100x6.25 steel bracket at the 
other end. The steel bracket is welded to a vertical 100x100x6.35 SHS that appears to sit on the concrete 
structure.  

Refer to Figure 2-7 for an elevation view of the truss system and Figure 2-6 for the location of each truss. 
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Figure 2-7. Elevation view of the truss system 

WSP has not been provided with any information about the condition of the roof structure itself, it has been 
assumed that there is no significant deterioration within the roof. 

The roof system appears to only be able to resist gravity loads as there was no observed means of 
transferring lateral forces in the provided drawings. Thus, the roof system was not able to transfer any lateral 
loading to other sections of the structure and was not analysed as a part of the lateral resistance of the 
structure. There appears to be no positive connection between the roof and reservoir as shown in Figure 2-8, 
meaning the reservoir roof can displace upwards vertically independent of the reservoir structure. 

 

Figure 2-8. Connection between vertical RHS and reservoir 
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As stated in the 2002 Condition Assessment Report completed by Opus, the upper walls have no significant 
defects that are evident. There was evidence of leakage through construction joints, but they have not caused 
any significant defects. This was further observed in the Site Visit Record completed by WSP in July 2025.  

The 2002 Condition Assessment report also made note of reinforcement corrosion in five of the ten stiffening 
ribs due to a lack of cover and spalling. This damage results in a minor reduction in structural capacity. 
Evidence of wall leakage and reinforcement corrosion is shown in Figure 2-11. 

 

Figure 2-11. Evidence of leaking and reinforcement corrosion in the upper wall and rib (2025) 
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2.3.4 LOWER RING BEAM AND COLUMNS 

The lower ring beam that connects the upper and lower walls is comprised of 120 horizontal 300x125 UB 
members that are 1.5 m long at 600 mm spacing. There are 4 no.19 mm square rods that are welded to the 
bottom flange of the UBs and run radially around the circumference of the reservoir. The square bars are 
encased in concrete that connects to the hollow RC columns below through the column reinforcing. An 
elevation view of the lower ring beam and the column to ring beam connection is shown in Figure 2-12. 

 

Figure 2-12. Elevation view of ring beam section. 

The RC columns are 19 m tall hollow cylinder sections. The top of the column is comprised of a 520 mm thick 
1.5 m square RC section that supports the ring beam. The top square section tapers to the diameter of the 
column over a 300 mm height. The column diameter widens over an 8 m height from 940 mm to 1118 mm, 
where it spans 8.8 m at a constant diameter. The base 600 mm of the column is a square 1.118 m section that 
connects to the base slab through the column reinforcement. The hollow diameter of the column is a constant 
686 mm that stops at the square sections at the top and bottom of the column.  

An elevation view of the top of the column is shown in Figure 2-12 and the lower section of the column into the 
base slab is shown in Figure 2-13. 
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Figure 2-13. Elevation of base of RC column 

The column is vertically reinforced by 10 No. 38x38x6.35 undeformed steel tees around its circumference and 
confined by 12 mm diameter hoops at 150 mm centres as shown in Figure 2-14.  
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2.3.5 LOWER WALL 

The lower wall is made up of two sections that have both been poured in vertical stages. The top lower wall 
section is 432 mm thick and is 14.8 m tall while the bottom lower wall section is 483 mm thick and is 3.8 m tall. 
The lower wall has been reinforced using the same method as the upper wall, comprising of seven (bottom) or 
six (top) layers of horizontal 50x10 mm steel plates at 50 mm centres and 5 (top) or 6 (bottom) layers of 
vertical 50x6 mm steel plates at 1.2 m centres that are welded to the horizontal reinforcement.  

The horizontal plates run radially around the entire circumference of the reservoir and linearly reduce as they 
travel up the height of the wall until there are 3 layers at the top of the wall. The vertical plates reduce from 
five layers to one layer at the same segments as the horizontal reinforcement. The vertical reinforcement on 
the inside face of the wall is attached to the steel liner along its entire length.  

An elevation view of the uppermost section of the lower wall is shown in Figure 2-12. An elevation and plan 
view of the bottom section of the lower wall is shown in Figure 2-15 and Figure 2-16 respectively. 

 
 

Figure 2-15. Elevation view of base of lower wall section Figure 2-16. Plan view of base of lower wall section 
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The wall does not appear to have any meaningful connection to the base slab to resist lateral loading. The 
vertical reinforcement is welded to an expansion guide which allows the reservoir walls to move independently 
of the base slab. The guide is made up of a 60x10 mm steel plate at the base of the wall and is slotted in 
between two 50x10 mm steel plates that are coated in stainless steel to allow sliding. The outside plates are 
then welded to the steel liner on the base slab. There is an expansion joint at each expansion guide location 
at the base of the wall that has been upgraded in 1948.  

A detail of the expansion guide and joint is shown in Figure 2-17 and Figure 2-18 respectively. 

 

Figure 2-17. Detail of expansion guide 

 

Figure 2-18. Detail of expansion joint upgrade (1948) 
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  Figure 2-21. Finite Element Model of Ruakiwi Reservoir  

 

 

Figure 2-22. Finite Element Model of Ruakiwi Reservoir roof structure 
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The critical structural weakness (CSW) within Ruakiwi Reservoir is the connection between the reservoir wall 
and the base slab. There is no meaningful connection between the wall and the base slab, and the shear at 
the base of the wall is entirely resisted by friction resistance.  

The roof structure has been assumed to only be capable of resisting gravitational loads and provides no 
lateral support against seismic loads from the structure. A %NBS rating for the roof was omitted from this DSA 
as it does not contribute to the seismic performance of the overall structure. 

2.4.1 ROOF-TO-WALL CONNECTION 

The roof structure is an entirely steel structure and is light weight and generates low seismic demands on the 
structure. There is no positive connection between the roof structure and the reservoir, meaning the roof will 
be able to displace upwards vertically in a seismic event. However, the vertical seismic demands acting on the 
structure are not significant enough to induce uplift in the roof. The roof is restrained laterally by the 20 vertical 
I-beams that run around the circumference of the reservoir wall and the upper concrete wall and will not cause 
significant demands within the reservoir structure. 

2.4.2 RESERVOIR UPLIFT FROM BASE SLAB 

The weight of the reservoir structure has been confirmed to be sufficient to resist the vertical seismic demands 
induced by an IL2 event. This means there is no significant risk of uplift from the reservoir structure.  

2.4.3 WALL-TO-BASE SLAB CONNECTION 

The reservoir wall has no mechanical connection to the base slab. A conservative assumption was made in 
this DSA that the only resistance for the reservoir structure overturning on the base slab is its own weight and 
the hollow core columns connected to the base slab. A conservative assumption was also made for the lateral 
resistance against the reservoir structure sliding off the base slab because of the absence of a mechanical 
connection between the wall and the base slab, and the lack of quantifiable resistance from the hollow-core 
columns and the soil profile.  

The assumption was made that the resistance against sliding would be entirely provided by friction between 
the wall and base slab, and the nominal resistance provided by the columns and soil would be ignored.  

2.4.3.1 OVERTURNING 

During a seismic event the wall and the base slab will move independently of each other, with vertical restraint 
against uplift being provided by the weight of the structure with nominal support from the hollow core columns. 
The combined weight of the structure has been determined to be sufficient to resist the seismic overturning 
demand without the additional support from the column connection and reaches a >100 %NBS rating. 

2.4.3.2 SLIDING   

Lateral restraint against sliding due to seismic demands will be provided by friction between the steel 
expansion guide plates underneath the wall and a nominal amount of resistance by the hollow-core RC 
columns and soil profile. The structural connection between the columns and the reservoir do not provide 
quantifiable lateral resistance against design loadings.  

The lateral resistance provided by the columns was ignored in this DSA.  

The friction between the wall and base slab and the passive soil resistance provide the entirety of the lateral 
restraint against seismic demand. The capacity provided is not sufficient to overcome the seismic demand, 
and the reservoir structure above the base slab would be expected to significantly displace relative to the base 
slab in an IL2 ULS seismic event. 
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2.4.3.3 BEARING ON SOIL 

The ground bearing demand is expected to be vertical loading of 100 kPa under a ULS event based on the 
section sizes provided from the existing structural drawings, and the NZS1170.5:2004 seismic load derivation 
for an IL2 structure.  

No settlement will occur after a design magnitude seismic event based on the assumption that the ground 
underneath the reservoir is assumed to have a ULS bearing capacity of 300 kPa (based on existing drawings 
and previous seismic assessments).  

This small demand relative to the bearing capacity of the ground is due to the analysis considering the tank as 
being empty of water, significantly reducing the weight and bearing demand from the structure. 













 

 

 

PF-CO-021 Page 2 of 4 WSP 
 

 
 
Upon discussing these signs with the staff from HCC, the staff member verbally confirmed that there were 
previous works to fix the leaks in the past. The staff also explained that there is an approximately 12mm 
thick steel plate that act as a seal, where the steel cold joints were welded using fusion weld techniques. 
 
There were also signs of leaks in one of the columns acting as a downpipe as shown below. 
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Furthermore, some cracking of the external lower wall was found along the circumference of the reservoir, 
however appeared to impose low risk to the main reservoir structure. 
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In summary, the external condition appeared to be in acceptable condition. However, further intrusive 
investigation in the inside of the reservoir where a leak has occurred will be required to fully determine the 
condition of the existing reinforced concrete. 

 

Signature:  
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3. Review of site geology 
Based on the CMW site-specific seismic hazard assessment report, the North Island of New Zealand has 
a complex tectonic setting, with the East Coast bordering the Hikurangi Subduction Zone and the central 
region home to the Taupo Volcanic Zone. The site is within the Waikato Basin, an alluvial basin with 
sediments from the Taupo Volcanic Zone, characterised by normal faulting. The closest active fault is the 
Kututaruhe fault, located 3 km away.  
 
Additionally, according to the factual report, the IAF reservoir site is near Lake Domain along Ruakiwi 
Road, Hamilton Lake. The proposed reservoir will be built next to the existing one over rolling hills, 
descending from RL68m to RL56m at a 1:11 gradient, then more steeply to RL38m at the 
Rotoroa/Hamilton Lake margin.  
 
Moreover, based on the GNS NZ Geology Web Map, the site is likely composed of OIS12 (Middle 
Pleistocene) and OIS14 (Early Pleistocene) river deposits, classified under the Walton Supergroup. 
These deposits consist of primary and reworked, non-welded ignimbrite. 
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Based on the data provided by the CMW site-specific seismic hazard assessment report, five seismic 
cone penetrometer tests (sCPT) were completed around the reservoir site in 2024. All sCPTs had a target 
depth of 30m but were refused early on hard strata, where the shear wave velocity measurement did not 
reach 30m due to equipment refusal.  
 
In accordance with DZ TS1170.5 (2024), uncertainty in Vs30 has been accounted for by applying ±5% for 
direct measurements (DZ TS1170.5 (2024) Method 1) and ±5-15% for tests less than 25m deep using the 
Vsz method (DZ TS1170.5 (2024) Method 2). Table 3 shows the summary of reservoir Vs30 testing. 
 
Table 3: Summary of reservoir Vs30 testing 

Test No. Depth (mBGL) Vs30 

Calculation 
Method 

Vs30 Vs30 Lower 
Bound 

Vs30 Upper 
Bound 

SCPT24-01 21 Vsz 265 252.4 278.3 
SCPT24-03 20 Vsz 305 215.2 237.3 
SCPT24-04 28 Direct 265 256.2 282.5 
SCPT24-05 29 Direct 269 238.7 294.2 
SCPT24-06 25 Direct 226 277.3 335.5 

Average - - 266 248.8 284.5 
 
 

 

5. Potential geotechnical issues that could affect the 
reservoirs seismic behaviour. 

The mean Vs30 for the reservoir site is 266 m/s. This corresponds to Site Class IV, indicating a potential 
for significant ground shaking during seismic events. 

Groundwater was encountered at various depths across the site, with some boreholes showing water 
levels as shallow as 0.8m below ground level. Fluctuating groundwater levels can influence soil strength 
and stiffness, potentially affecting the seismic response of the reservoir. The reservoir may be subject to 
buoyancy under seismic conditions. The groundwater level at the reservoir site was identified as 
potentially varying between 0.8m and 19.6m bgl, Soils could experience an increase in pore water 
pressure due to liquefaction. 

With this said the range of VS30 values can vary significantly, but soils with lower VS30 values (typically 
less than 200 m/s) are generally more susceptible to liquefaction. Seeing how the mean Vs30 for the 
reservoir site is 266 m/s the full liquefaction potential of the site should be explored in more detail.  

The site is influenced by nearby crustal faults, including the Kututaruhe Fault, which is 3km away. The 
seismic hazard is dominated by local crustal faults for short-term hazards and distant subduction ruptures 
for long-term hazards. 



https://waikatoregion.maps.arcgis.com/apps/MapSeries/index.html?appid=f2b48398f93146e8a5cf0aa3fddce92c
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To complete liquefaction calculations using CLiq software to assess the required Fl, LPI and LSN values, 
we would need the raw CPT data (in .xls or .xlsx format).  
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