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Executive summary 

This report summarises the detailed design undertaken for the proposed Waimea Dam, Tasman 
���]�•�š�Œ�]���š�X���d�Z���������u�[�•���‰�µ�Œ�‰�}�•�����]�•���Á���š���Œ�����µ�P�u���v�š���š�]�}�v���(�}�Œ���]�Œ�Œ�]�P���š�]�}�v�����v�������}�u�u�µ�v�]�š�Ç���Á���š���Œ���•�µ�‰�‰�o�Ç���š�}��
provide drought security to the Waimea Plains. The dam is intended to supplement the Lee River's 
natural flows to provide a constant residual flow as well as an irrigation flow. The Waimea Dam does 
not have a specific flood attenuation design function. This project is anticipated to provide 
significant regional benefits. 

The dam proponent is Waimea Water, which is owned in part by Tasman District Council and 
Waimea Irrigators Ltd. Funders for the project include Waimea Irrigators Ltd, Tasman District 
Council, Crown Irrigation Fund, and Nelson City Council.  

The Tonkin & Taylor Ltd (T+T) lead design team have been engaged by Tasman District Council for 
the permanent works design. The Stage 4 design included early contractor involvement (ECI) to 
inform the permanent works design, develop temporary works design arrangements, and determine 
the contract price for construction. The ECI Contractor was Fulton Hogan Taylors Joint Venture 
(FHTJV). 

The dam design was been developed in a staged approach with feasibility design in 2009, and design 
to support the resource consent application (Stage 3) in 2012 and 2014. Peer reviews have been 
undertaken at each design stage. The detailed design presented in this report is Stage 4 and is 
intended to support the building consent application and be the basis for Waimea Water�[s design 
documentation. 

The proposed dam site is located on the Lee River approximately 40 minutes by car to the south of 
Nelson. The Lee River is a tributary of the Waimea River. The proposed Waimea Dam is a concrete 
face rockfill dam (CFRD) up to 53 m in height and 220 m long at crest level. The dam will impound a 
13 Mm3 reservoir at normal top water level of 197.2 m RL. The reservoir may be drawn down to a 
minimum operating level of RL 166.5 m. 

The dam is classified as a high PIC (Potential Impact Classification) dam in accordance with New 
Zealand Society on Large Dams New Zealand Dam Safety Guidelines (NZSOLD DSG 2015). The dam is 
therefore designed to the highest standards currently applicable in New Zealand for dams. 

The dam design presented in this report includes the following components: 

�x A zoned rockfill embankment founded on rock with concrete facing on the upstream slope.  
�x 4 m high reinforced concrete parapet wall on the dam crest. 
�x A twin barrelled diversion culvert underneath the dam and located on the true right bank.  
�x A nominally 6.5 m high mass concrete starter dam across the valley at the upstream toe of the 

dam.  
�x A horizontal type reinforced concrete plinth founded on the starter dam in the river channel 

and on rock in the abutments.  
�x An ungated ogee weir controlled concrete lined spillway located on the true left abutment of 

the dam.  
�x Access roads to the dam from existing forestry road. 
�x Two access bridges for access to the dam crest and the toe berm area.  
�x Two outlet pipelines with submerged intake screen structures, isolation valves, and discharge 

valves at the toe of the dam. The outlet works control the usual flow released from the dam 
(residual, irrigation, flushing) and enable dewatering of the reservoir.  

�x An open channel fish pass located on the true right bank of the dam.  
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�x Dam safety instrumentation to enable real time remove monitoring of the dam performance. 

The permanent works design considers the construction diversion works proposed by the ECI 
Contractor (FHTJV). Key uncertainties and construction considerations are highlighted throughout 
this report to clarify the design intent and limitations.  

Designer involvement during construction is essential especially for review of foundations, rockfill 
material and permanent cut batter slopes. In particular, a Foundation Committee is required to 
inspect and approve the foundations prior to placement of embankment material and structures. 
Localised over-excavation and backfill with concrete and/or specific foundation treatment is 
anticipated. 

T+T emphasise that the design of the dam will not be complete until the dam is fully commissioned 
and functioning. This is normal for any dam project that must be assessed and if necessary adapted 
to the site conditions as they are encountered. The design and peer review team must therefore 
work closely with the Contractor, Engineer to the Contract, the regulator (Building Consent Authority 
(BCA) and the Owner to complete the dam in a safe and satisfactory manner. 

The permanent works design also considers future provisional installation of a mini-hydropower 
station at the toe of the dam noting that some amendments will be required should the mini hydro 
station be constructed after the main dam. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

Tonkin & Taylor Ltd 
Waimea Dam - Stage 4 Detailed Design Report 
Waimea Water 

January 2019 
Job No: 27425.100.vIssue 4 

 

Abbreviations 

Term Definition 

AEP Annual Exceedance Probability 

ALARP As Low as Reasonably Practicable 

ARI Average Recurrence Interval 
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Term Definition 
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PMF Probable Maximum Flood 
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PSF Peak Sliding Factor 
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1 Introduction 

1.1 General 

This report summarises the detailed design undertaken for the proposed Waimea Dam, Tasman 
District. The da�u�[�•���‰�µ�Œ�‰�}�•�����]�•���Á���š���Œ�����µ�P�u���v�š���š�]�}�v���(�}�Œ���]�Œ�Œ�]�P���š�]�}�v�����v�������}�u�u�µ�v�]�š�Ç���Á���š���Œ���•�µ�‰�‰�o�Ç to 
provide drought security to the Waimea Plains. The dam is intended to supplement the Lee River's 
natural flows to provide a constant residual flow as well as an irrigation flow. The Waimea Dam does 
not have a specific flood attenuation design function. 

The proposed dam site is located on the Lee River approximately 40 minutes by car to the south of 
Nelson.  The Lee River is a tributary of the Waimea River.   

The proposed Waimea Dam is a concrete face rockfill dam (CFRD) up to 53 m in height. The dam is 
located at chainage (horizontal distance measured) 12,430 m upstream from the confluence 
between the Wairoa and Lee rivers as shown in Figure 1.1 and Figure 1.2 below. The Waimea Dam 
site is accessed by forestry roads off Lee Valley Road as shown on Figure 1.2. 

 
Figure 1.1: Regional location of the proposed dam. 

The approximate NZTM coordinates of the dam location are 1613437 mE, 5409020 mN.  
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Figure 1.2: Location of the proposed dam (previously named the Lee Valley Dam) site on the Lee River.  

1.2 Proposed Dam 

The project comprises the construction of a concrete face rockfill dam (CFRD) which will impound a 
13 Mm3 reservoir at normal top water level, and is located in the upper Lee Valley approximately 
200 m upstream of Anslow Creek. The Lee River is one of two major tributaries of the Wairoa River 
which drains the Richmond Range east of the Waimea Plains. The Wairoa River is then joined by the 
Wai-iti River, and together they form the Waimea River. 

The dam is located at Chainage 12,430 m (measured upstream from the confluence of the Wairoa 
and Lee Rivers). The dam would be approximately 53 m high and 220 m long at crest level. The 
location and layout of the dam is shown in Figure 1.3 below.   

The storage reservoir will have a top water level of RL 197.2 m and will extend approximately 3.7 km 
upstream of the dam. The arms of the reservoir will extend approximately 1 km into Waterfall Creek 
on the right bank, and 350 m into Flat Creek on the left bank. The reservoir may be drawn down to a 
minimum operating level of RL 166.5 m.  

The CFRD will be constructed from approximately 430,000 m3 of locally sourced rockfill. Appurtenant 
structures associated with the dam include a spillway and a diversion culvert, the latter to be used 
after construction to house the outlet works. 

The dam is classified as a high PIC (Potential Impact Classification) dam in accordance with New 
Zealand Society on Large Dams New Zealand Dam Safety Guidelines (NZSOLD DSG 2015). The dam is 
therefore designed to the highest standards currently applicable in New Zealand for dams. 
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Figure 1.3: Location and layout of the Waimea Dam.  

1.3 Project background and timeline 

Waimea Water Augmentation Committee (WWAC) engaged T+T to undertake both pre-feasibility 
and feasibility designs of the storage dam. Feasibility was completed in December 2009. The 
feasibility study concluded that a CFRD at Chainage 12,430 m was the most appropriate location and 
dam type. 

In December 2010, T+T was appointed by WWAC to undertake detailed design of the dam. The 
design was put on hold following completion of the Stage 3 Design in late 201�î�����š���š�Z�������o�]���v�š�[�•��
instruction. This was such that funding and resource consent/s could be procured. 

Following procurement of resource consent, the project developer became Waimea Water; a joint 
venture between Tasman District Council and Waimea Irrigators Ltd. T+T as permanent works 
designer was novated from WWAC to Tasman District Council in around 2014. 

The detailed design recommenced in late 2017 (termed Stage 4), and was to be substantially 
completed by June 2018 as part of an Early Contractor Involvement (ECI) project phase which would 
culminate in the Contractor submitting a price for the project for consideration by Waimea Water. 
The current detailed design phase has not re-considered dam type, location or dam storage volume 
requirements since these key criteria were peer reviewed and endorsed by WWAC prior to 
completion of feasibility and subsequently reviewed by Beca in 2015. 

Key engineering reports documenting the design development preceding the Stage 4 detailed design 
are listed in Table 1.1.   
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Table 1.1: Selected previous design reports and letters 

Title Date Reference 

Lee Valley Dam Feasibility Investigations Geotechnical 
Investigations Report 

December 2009 24727.204 

Lee Valley Storage Dam Engineering Feasibility Report December 2009 24727.303 

Waimea Water Augmentation Phase 2 - Water Resource 
Investigations 

December 2009 
(Rev 1.0) 

24727.100 

Waimea Water Augmentation Phase 2 - Lee Valley Dam 
Feasibility Investigations - Summary Report 

February 2010 24727.800 

Stage 3 report (appendices include hydropower feasibility 
report; GNS 2011 report, PB Power M&E preliminary design 
report) 

October 2012 
(reissued for 
Resource Consent 
in July 2014) 

27425.100 

Lee Valley Dam Response to Peer Review of Stage 3 Design December 2013 27425.100 

Waimea Community Dam: Cost/Risk and alternative options 
review for an affordable dam (Beca) 

28 April 2015 Beca ref 3311210 

Seismic Hazard Assessment for the Proposed Waimea Dam 
(GNS) (update of 2011 report) 

September 2017 GNS ref 2017/150 

Seismic Design of the Waimea Dam 30 November 2017 1002177 

Factual Geotechnical Report  February 2018 27425.100 

Embankment Trial Testing Factual Geotechnical Report  May 2018 27425.100 

Extensive non-engineering investigations and reports were produced as part of the feasibility stage. 
These are summarised in the report titled "Waimea Water Augmentation Phase 2 - Lee Valley Dam 
Feasibility Investigations - Summary Report T+T Ref 24727.800". Pre-feasibility documents are not 
listed in Table 1.1 because they investigated regional solutions for water augmentation and are 
therefore not directly relevant to the current detailed design phase. 

1.4 Project structure 

1.4.1 Roles and responsibilities 

The following organisations were involved the detailed design of the Waimea Dam. 

Role Organisation 

Principal  Waimea Water (formally Waimea Water Augmentation 
Committee, WWAC) �t Project delivery vehicle 
comprising of Waimea Irrigators Ltd and Tasman 
District Council  

Unitary (Territorial and Regional) Authority Tasman District Council  

Funders Waimea Irrigators Ltd (WIL) 
Tasman District Council 
Nelson City Council (NCC) 
Crown Irrigation Fund (CIF) 

Designer 

Permanent Works Designer Tonkin & Taylor Ltd (T+T) 

CFRD embankment designer  Mott MacDonald (sub-consultant to T+T) 

E&M works designer WSP|Opus (formerly PB Power) (sub-consultant to T+T) 
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Role Organisation 

Fish pass design T+T 

Seismic hazard assessment methodology 
reviewer 

Engineering Geology Ltd (EGL) (sub-consultant to T+T) 

Seismic hazard assessment  Institute of Geological and Nuclear Science (GNS) 

Contractor  

ECI Contractor  Fulton Hogan �t Taylors JV (FHTJV) 

Temporary Works Designer GHD 

Geotechnical specialist (temporary works) Gaia Engineering 

Peer reviewers 

Permanent works WSP | Opus (formerly Opus)  

Fish pass design Cawthron Institute 

Crown Irrigation Fund (CIF) Reviewer DamWatch Ltd 

Independent Ecologist Water Ways Consulting (Richard Allibone) 

Specific roles within the design team organisations and the interaction pathways with the ECI 
Contractor and Principal are presented in Figure 1.4 below.  

 
Figure 1.4: Design team organisation chart.  

 

 






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































