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ABSTRACT:  The Waimea Basin is located on the northern tip of the South Island of New Zealand.  It is a 
highly productive area with intense water use with multi-stakeholder interest in water.  Irrigation from the 
underground aquifers here makes up the largest portion of used water; however the same aquifers are also the 
key urban and industrial sources of water.  The Waimea/Wairoa Rivers are the main sources of recharge to the 
underlying aquifers and also feed the costal springs that highly valued by the community and iwi.  Due to the 
location of the main rivers and springs close to the urban centre the water resource system here has high 
community and aesthetic values.  Recent enhanced hydrological modelling work has shown the water resources 
in this area to be over allocated by 22 % for a 1:10 year drought security for maintaining a minimalistic flow of 
250 l/s in the lower Waimea River.   The current irrigated land area is about 3700 hectares with an additional 
potential for irrigation of 1500 hectares.  Further pressures are also coming on-line with significant population 
growth in the region.  Recent droughts have resulted in significant water use cutbacks and the threat of seawater 
intrusion in the coastal margins.  The Waimea Water Augmentation Committee (WWAC) initiated a three year 
stage 1 feasibility study in 2004/2005 into the viability of water storage in the upper parts of the catchment for 
enhancing water availability and its security of supply for consumptive, environmental, community and aesthetic 
benefits downstream.   The project also sought to future proof water supply needs for the Waimea Plains and the 
surrounding areas for a 50 – 100 year planning horizon.  The broad range stage 1 investigation programme has 
identified the Upper Lee Catchment as being suitable for a storage structure to provide the needs identified and 
also a possibility for some small scale hydro electricity generation as well.  The stage 2 detailed feasibility 
investigations that are underway now (2007/2008), and to be completed in two years is to provide all details for 
progressing with the next stage of obtaining necessary permits for construction and commissioning a suitable 
dam. 
 
1 INTRODUCTION 

 
The Waimea Plains covers an area of 75 km2 and is located at the coastal margin of the Waimea Catchment 
adjacent to the town of Richmond (Figure 1).   The Waimea Plains are formed of late Quaternary terrestrial 
terrace and floodplain gravels that were deposited by the Waimea River and its major tributaries, the 
Wairoa River to the east and the smaller Wai-iti River to the south (Dicker et. al. 1992).   The soils of the 
Waimea Plains are highly productive, with the principal source of water for irrigation, domestic, industrial and 
urban supply being groundwater from the various aquifers that underlie the area. 
 
The Waimea Plains is acutely water short with the most recent studies showing the water resources to be 
over-allocated by 22% (~600 l/s of the 2700 l/s allocation) for a 1:10 year drought security for a minimalistic 
low flow of 250 l/s at the Lower Waimea River.  The over allocation exceeds 50 % if a much higher low flow 
and security of supply is to be considered.  Recent investigations suggest the low flow requirements should be 
considerably higher for environmental/aesthetic and iwi values, which would lead to over allocation being 
substantially higher (>50%).  Current area irrigated is about 3700 hectares and there is also more productive land 
(~1500 hectares within the plains and a further 300 hectares in the lower Wai-iti) that could be irrigated if more 
water was available.  Irrigation supplies service a multitude of crops with the predominant use being for high end 
horticulture, viticulture and market garden use with a smaller amount for dairy and pasture irrigation.  Irrigation 
takes constitute about 85% of the allocation whilst urban/industrial supplies constitute about 15% of the current 
allocations.  The urban supply from groundwater supplies  about 17,000 people  as well as the major industries 
here, i.e. the Golden Edge – Medium Density Fibreboard plant (the biggest in the Southern hemisphere), ENZA 
– the apple cannery, Alliance freezing works and the new industrial area to the south of Richmond. 
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Figure 1: Location of the Waimea Plains – Tasman - New Zealand 

 
Water users have suffered severe restrictions in their water use over the last few years through drought 
management measures.  This has not only caused significant production cutbacks for irrigated crops and 
resulting economic loss but also affected the important environmental values of the Wairoa/Waimea Rivers and 
the coastal springs that are highly valued by the community and local iwi.  The river systems have also special 
significance being so accessible and being the major river system close to the Nelson and Richmond urban 
populace.  Seawater intrusion in the coastal margins also poses a serious threat to irrigation and urban supplies 
and aquifer integrity.  Water abstractions (both groundwater and the river) cause significant detrimental effects 
on the low flows of the river as the Wairoa/Waimea Rivers are the principal source of recharge for the aquifers 
that supply irrigation and also urban water to the local area.    
  
2. FEASIBILITY STUDIES INTO WATER AUGMENTATION FOR THE WAIMEA PLAINS 

 

The severe drought of 2000/2001 which caused the lower Waimea River to go dry and the consequent water 
cutbacks, as well as seawater incursion into the coastal aquifers, prompted further work that has clarified the 
extent of the over allocation situation.  The community realised that the cutbacks for maintenance of any 
reasonable low flows at the lower Waimea River would entail much more significant cutbacks.  A water 
user/public meeting in late 2003 prompted the mandating of the Waimea Water Augmentation Committee 
(WWAC) to carry out a holistic study into the feasibility of water storage in the upper parts of the catchment for 
enhancing water availability for both consumptive, environmental, community and aesthetic benefits 
downstream.    
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WWAC comprises elected water user representatives, local council representatives, and environmental and 
community interest groups including the local iwi.  Funding of just over NZD $500,000 (~ South Korean Won 

(KWR) 377 million)
∗
 was obtained from water user and council contribution and a central government grant. 

 
2.1 Scope of Project 

 

The key aim of the  project was to identify and develop an augmentation scheme that would secure a water 
supply for community, irrigation, urban, industrial, cultural and instream uses for an approximate 50- 100 year 
horizon for the Waimea Plains and its surrounds.  The principle was to capture river flows (leaving an 
appropriate residual flow in the river), store the water in a reservoir, and then allow release of that stored water 
into the river system during periods of high water demand and/or low natural river flows to augment those 
supplies, either directly or via a recharging of the groundwater system. 
 
The project was multi-disciplinary and Stage 1 feasibility extended over three years starting in July 2004 and 
being completed in June 2007.  It had four main components: 
 
1. water demand and availability analysis; 
2. identification of storage options, and water delivery methods and costs; 
3. environmental assessment, and economic analysis of scenarios with and without augmentation; 
4. water allocation for optimisation of water use, environmental and community benefits, and funding. 
 
The project was undertaken in stages, generally as follows: 
 

• identification of potential water demand; 

• identification of a range of potential storage sites; 

• assessment of physical, engineering and environmental constraints to initially refine the list of potential sites 
to a small number of practical storage sites, and to determine up to three possible storage options; 

• development of a hydrological model of the Wairoa and Lee Catchments, including the relationship between 
surface and groundwater resources in the Waimea Basin; 

• identification of opportunities to enhance surface and groundwater resources from management of storage 
scenarios; 

• undertaking initial dam break and environmental assessment studies; 

• determination of appropriate water allocation and distribution parameters; 

• consideration of community feedback, water demand, distribution requirements, etc., and determining a 
preferred storage option; 

• undertaking geotechnical investigations, and dam break analysis for pre-feasibility of preferred option; 

• development of an overall solution (or scenario), including distribution and allocation. 
 
WWAC contracted Tonkin & Taylor a leading Engineering and Environmental Consultant Company to be the 
lead contractor on the Stage 1 project.   Tonkin & Taylor had several specialist sub-consultants working under 
them as part of the project team. 
 
3. INVESTIGATIONS 
 
The primary investigations included the assessment of potential storage sites and water storage requirements 
with the preferred site then reviewed further to include aspects of operating regime, dam breach, cultural impact 
assessment, aquatic ecology, indigenous vegetation, community issues, economics and planning issues. 
 

                                                           
∗ NZD$1 = KRW 755 (Bank of New Zealand Exchange Rate – March 2008) 
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3.1 Potential Storage Sites 

 
The assessment of potential storage sites was carried out in a staged manner, starting with a large number of 
potential sites and narrowing down the list through a matrix approach involving assessment of engineering, 
environmental and social factors.  Tonkin & Taylor undertook this assessment in conjunction with WWAC and 
its Project Manager.  Initial exploration of potential sites yielded 18 possible sites with more than 5 million cubic 
metre storage capacity.  Figure 2 below shows the location of the 18 potential storage sites identified. 
 

 
Figure 2: Potential storage sites considered in initial assessment  
 
The sites were assessed and ranked on a range of initial technical and environmental criteria as follows: 
 

• storage characteristics, 

• geological/seismic risk, 

• reservoir filling, 

• constructability, 

• hazard potential, 

• power generation potential, 

• flexibility for staging, 

• cultural acceptability, 

• land use, 

• effect on infrastructure, 

• aquatic ecology, 

• terrestrial ecology, 

• recreation, 

• archaeology. 
 
The outcome was that three sites merited closer examination: Pigeon Valley Site 2, Upper Lee River Site 11, and 
left (eastern) Branch Wairoa River Site 15. 
 
The Pigeon Valley site was subsequently dismissed due to potential effects on the community (raised during a 
consultation process) and due to cost. 
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Following further consultation with various components of the community, the Water Augmentation Committee 
decided to focus further investigations on Site 11 Lee River as the preferred option for possible storage.  The 
location of a potentially suitable dam site is shown in Figure 3. 

Figure 3: Location of the Upper Lee River suitable dam site 
 
3.2 Water Storage Requirement 

 

The capacity of the potential dam was evaluated based on the volume of water required to be stored to meet 
community and environmental demand.  Assessments that were critical inputs into this included: 
 

• consumptive demand for irrigation (assessment of irrigable area and crop mix/water requirements); 

• consumptive demand for urban and industrial demand on the Waimea Plains over the next 50 years; 

• consumptive demand for potential future regional water demand; 

• instream requirements (recognising the current residual flow requirements were too low and inadequate for 
protection of instream habitat); 

• inter-relationship between surface water and the groundwater system on the Waimea Plains; 

• required security of supply during droughts. 
 
A comprehensive groundwater and surface water model developed for the area was also used to quantify the 
water storage needed to satisfy the above demands.  The outcome was that a total storage capacity of 13 million 
cubic metres was adopted by the Waimea Water Augmentation Committee. 
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This volume was considered sufficient to provide storage to allow for the equivalent of approximately a drought 
security of 1 in 50 years, plus provision for a residual instream flow at Appleby (i.e.  the lower end of Waimea 
River close to the sea) of 1100 l/s, as well as supply a potential future regional need of around 22,000 m3/day.  
Alternatively, the volume could be managed to provide a higher security of supply (>50 yrs) under drought 
conditions with a lower residual instream flow at Appleby, but still within environmental guidelines. 
 
3.3 Upper Lee dam Site 

 

The site selected by the Water Augmentation Committee is within the main stem of the Lee River (see Figure 3).  
The storage dam would be an instream dam. 
 
The head of the reservoir would extend upstream from the dam for approximately 3.5 km.  Initial delivery of 
stored water would be by release into the river. 
 
The overall site is located within a part of the catchment surrounded largely by privately owned (forested) land 
or Crown Forest.  The extreme headwaters of the reservoir would extend slightly into Richmond Forest Park 
(land administered by the Department of Conservation).  There is currently no public access to the dam site. 
 
The valley downstream of the dam site is narrow and steep-sided.  There are few dwellings in the valley, 
although in its lower reaches, there are popular recreational sites. 
 
The site is considered to be suited to earthfill dam construction however a concrete faced rockfill dam is also 
considered a possibility for this area based on what in-catchment material is most available and suitable for the 
dam. 
 
Based on the 20 m contour data currently available, the indicated top water level is RL183 m to store 
13 million m3 of water, with a dam crest at about RL186.5 m.  The total height for the dam would be 
approximately 48.5 m. 
 
A preliminary geotechnical assessment has been undertaken.  A number of geotechnical factors were identified 
and will be addressed in further design phases and construction of the dam. 
 
3.4 Hydrological Modelling 

 

Preliminary modelling shows that the Lee reservoir would be virtually full approximately 85% of the time, 
within 1 m of full approximately 91% of the time, and within 5 m of full for approximately 97% of the time on 
long-term average, assuming a fully allocated supply. 
 
Modelling has been based on selected years for which hydrological data exist, and assessed what effect the 
presence of the dam and reservoir would have had, had the scheme been in existence at that time.  A comparison 
of flows immediately below the Lee dam before and after dam construction for a sample period (1 July 1981 to 
30 June 1983) shows that the pre-construction flows are represented by (and are the same as) the reservoir 
inflows.  That is, the reservoir inflows or natural flows match the reservoir outflows for the majority of the time.  
However, the reservoir would have augmented the natural flows in 1982, between late January and early April, 
while in the 1983 drought year, flow augmentation would have been provided from early November (1982) to 
mid-April (1983).   
 
A potential has also been identified for a small hydro-generation component to be incorporated into the dam.   A 
preliminary generation capacity of about 1.2 MW has been assessed.  This is to be further investigated in the 
next stage of the study. 
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3.5 Preliminary dam Breach Hazard Assessment 

 

A preliminary dam breach assessment has been undertaken and considering breach scenarios and damage 
potential it appears that if a dam breach were to occur, there is a potential for fatalities to occur as well as major 
damage.  Accordingly, the potential dam on the Lee River would be classified as a High Potential Impact 
Category dam under the New Zealand Dam Safety Guideline. 
 
3.6 Cultural Impact Assessment 

 

The local iwi (indigenous people) were involved in carrying out a cultural impact assessment of the project.  This 
stage of investigations addressed generic issues facing a potential development of either the Lee (Site 11) or the 
Wairoa catchments (Site 15).  A range of both positive and potential negative impacts from an iwi perspective 
was raised and 15 recommendations were made as part of their assessment.  Several of these recommendations 
are to be addressed in the next stage of the investigations. 
 
3.7 Aquatic Ecology 

 

Specialist aquatic sub-consultants (Cawthron Institute) carried out assessment of the aquatic ecology of the 
Waimea River Catchment, identifying provisional minium flows for the lower river and also issues in directly in 
relation to the Lee River and a potential dam. 
 
The assessment of the minimum flows required to provide protection of instream habitat in the lower Waimea 
River and at the potential dam site involved development of options for three alternative minimum flows.  These 
spanned a range from an environmental benchmark minimum flow that would be conservative in terms of 
environmental protection, to a minimum flow that would be weighted towards out-of-stream values. 
 
The outcome was incorporated in hydrological modelling to determine water storage requirements.  The residual 
flow chosen was nearer the conservative end of the range, i.e., providing good environmental protection and a 
substantial increase over existing minimum flow provisions. 
 
The effect of the dam on flows in the Wairoa River downstream of the confluence with the Lee, and in the 
Waimea River, is expected to be largely positive, with higher minimum flows predicted during summer.  This 
effect would be more pronounced in the Lee River, with substantially higher minimum flows in summer than at 
present.  These higher flows are expected to have positive ecological effects. 
 
However, there is potential for flows in the Lee River to be “flat-lined” for extended periods in summer and 
autumn, with any small natural freshes during this period being captured within the reservoir.  The loss of natural 
freshes may also affect fish migrations, which are often associated with high flows. 
 
Five species of fish found in the vicinity of the proposed Lee dam site require access to and from the sea during 
part of their life-cycle.  At a structure as high as the proposed dam (49 m), it was considered practical to provide 
upstream access only for the strongest of migrants, such as elvers and young koaro. 
 
A fish pass could be developed as part of the spillway to provide an uninterrupted wet surface that leads from the 
downstream base of the dam to permanent water in the reservoir.  An alternative trap and transfer system could 
also be developed to manually move fish over the dam crest.  However, a manual system would require 
continual effort and maintenance. 
 
3.8 Indigenous Vegetation 

 

The indigenous vegetation values of the footprint of the potential dam and reservoir were assessed.  While much 
of the catchment is in commercial exotic forestry, some remnant patches of potentially significant indigenous 
vegetation were identified.  In addition, subsequent phases of investigation will examine the likely presence of 
significant vegetation downstream of the dam that could potentially be affected by a modified flow regime. 
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3.9 Community Issues 

 

An independent scientific organisation with specialist skills in social science research undertook a community 
survey on the values of the Lee and Wairoa River Valleys.  Many of the comments were made generally about 
the Lee and/or Wairoa Rivers and may not necessarily be specific to the dam site.  In general, it is probable that 
most comments would apply to the middle or lower Lee, rather than the upper, which is not generally accessible 
and is unpopulated. 
 
The main values of the river(s) were expressed as follows: 
 

• intrinsic values of the river itself, 

• significant recreational asset, 

• habitat values (instream and terrestrial), 

• sense of identify (for valley residents), 

• easy access and proximity, 

• contrast to urban environment. 
 
In October 2006, the Water Augmentation Committee distributed a survey to all ratepayers in Richmond and the 
Waimea Plains.  There were 434 responses received. 
 
The results of the survey that were particularly relevant to the Phase I investigations programme were: 
 

•  97% of respondents were aware of water shortages, 

• 75.5% of respondents support a storage option (dam), 

• There was a high level of knowledge about water shortage issues, 

• There was a high level of knowledge about the water storage option. 
 
Important concerns about dams were raised, specifically as follows: 
 

• safety issues, including earthquake risk, potential dam failure/flooding, engineering and construction; 

• cost and funding, including  cost-effectiveness; 

• minimising environmental effects, keeping rivers in good health, and the effect of a dam on fishing; 

• the dam needs to be in an appropriate location, and be big enough to cater for long-term requirements; 

• recreational opportunities need to be provided for around the dam (survival of fish, improvement of river 
health, public access, white water amenity). 

 
3.10  Economic Assessment and Cost 

 

The indicative capital cost of the project has been assessed as being between NZD $20 -$25 million (~KWR 15 – 
19 billion) assuming a run-off the river scheme (no pipes).   Preliminary economic assessment indicates that the 
annual charge to water users could be about NZD $305 per hectare (~KWR 230,000).  This assumes that 
70 percent of the capital costs are shared by all potential users of the scheme, with 30% covered by the 
community at large.  Using other cost sharing scenarios the annual charge could be about NZD $565 per hectare 
(KWR 426,000). 
 
Should the scheme not proceed, it is estimated that the “lost opportunity” cost for a 1:25 year drought could be in 
the range of NZD $14.3 to NZD 24.8 million (~KWR 10.8 – 18.7 billion).   A base cost of NZD $6.5 million has 
also been estimated if water was to be piped from the dam to the Wairoa Gorge.  This cost is just for the main 
lines and does not include any treatment and distribution cost. 
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3.11  Planning Issues 

 

The Tasman District Council Planning documents are important documents in consideration of any water storage 
scheme for the area.  Analysis of these documents shows that policies relating directly to water augmentation 
encourage and support development of water augmentation schemes.  The proposed scheme is clearly consistent 
with this policy direction.  This study also further identified eight policy options for allocating newly available 
water due to the dam.  In general, the current policy settings are an appropriate balance between water allocated 
and administrative costs of the water allocation system.  The main opportunities for changes appear to be in the 
areas of user-driven water management plans, and re-allocation of water through transfers, particularly through 
leasing of allocations.  One policy and physical challenge for the scheme which needs investigation in Phase II 
investigations is how to ensure physical access to augmented water for users distant from the river. 
 
4 CONCLUSION 
 
The Waimea Water Augmentation Committees Stage 1 investigation shows that a storage dam in the Upper Lee 
Catchment is feasible.  The preliminary hydrological modelling shows that the proposed dam can provide the 
water required to meet consumptive demand, instream requirements, and groundwater recharge requirements.  
The dam has also the potential to have a small hydro electricity scheme incorporated into it.   The run-of the 
river type water delivery is considered to be feasible and offers an opportunity for significant cost reductions.   
The dam offers an opportunity to be truly multipurpose serving not only the consumptive water supply needs but 
also providing for environmental, recreational and community benefits downstream.    
 
The Waimea Water Augmentation Committee has now commenced the Stage 2 project which entails the detailed 
feasibility investigations for a storage dam in the Upper Lee Catchment.  The total budget for stage 2 is 
NZD$ 1.6 million (~KWR 1.2 billion) and is due for completion in June 2009.  The key objective of this new 
stage of work is to complete investigations of sufficient detail and design to progress to a stage where necessary 
legal permits for construction and operation can be obtained.    
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