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INTRODUCTION
The Erewhon Rural Water Supply Scheme is a wide spread rural water scheme located east of

Taihape within the Rangitikei District.

The Scheme Committee wish to confirm the state of the Scheme with a view to confirming that

sufficient capital is available for Scheme renewals and for potential scheme growth.

The Scheme supports agricultural production, particularly by providing water for stock to drink,

particularly in dry summer periods and droughts.

Background
The Erewhon Scheme was installed in the early 1980s and currently supplies 28 farms with stock

water. The impact of this has been to allow farmers to optim'ise their operations through stocking

rates, better drought management and better stock performance.

f~.^ ^^"^- '•
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Purpose :::w

The purpose of this report is to review the operations and performance of the Scheme committee

to make better informed decisions about the direction of the Scheme.

To do this the following tasks have been undertaken;

• The maintenance records have been reviewed

• The Erewhon chapter in the Rangitikei District Council 3 Waters Asset Management Plan

has been reviewed

• A site visit on 22 March 2023 was undertaken

• A hydraulic model to indicate scheme performance has been developed
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A critical risk table has been developed.

MAINTENANCE RECORDS
Recent maintenance records for the Scheme have been kept by the Scheme Operator (Taihape

Plumbing Ltd). These are subsequently been added to the 'AssetFinda' which is the web-based asset

life-cycte tracking and work order management System used by Rangitikei District Council.

The records are in excellent condition and are complemented by flow and pressure readings taken

at quarterly intervals.

The renewals proposed to the Scheme committee closely align with the mains breakages and leaks

recorded. ::

ASSET MANAGEMENT PLAN
The Rangitikei District Council 3 Waters Asset^Management-Plan provides a brief overview and

summary of the Scheme consistent with the oversight given to water-schemes in the Plan.

The AMP suggests a 'business as usual' approach to the Scheme which reflects the Council overview

of the Scheme at the time the AMP was developed. , ,

However this does not take jnta: account the potentiapmpact of the Governments '3 Waters

Reform' legislation and the desire^o^he Scheme commjttee to better understand the capabilities

of the scheme and the re-investment requirements ofthe-SGheme.

A copy of the Erewhon chapter of the;AMP is appended. ^ ^

SITE VISIT -::;|y:,, ,11,,, ^,.

Asite'viSit:wasunderfaKeh^on22Mareh2023.^

^his has proven invaluable itrassisting with thfrdevelopment of this report.

Some^observations from the site'visjt are;

® The:remoteness oftthe Scheme has a significant impact of costs and resources required to

operate the schemes;

® The Scheme ^ is well maintained and is in good condition overall. Recent renewals,

maintenance activities and repairs have resulted in improvements in overall Scheme

condition

® The proposed renewal programme is fit for purpose and will result in less maintenance and

a more reliable Scheme operation overall

® Some parts of the Scheme have particular risks that need to be managed

• The operation of the scour valve at the pipe bridge gave an indication of what flow can be

extracted from the weir

® The topography of the scheme with the height differences impact the design and

operations of the scheme significantly
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® More scour tees and isolation valves will allow repairs and subsequent scheme re-

pressurisation to be achieved more quckly

® The economic importance of the Scheme to the local farming community and to the

Rangitikei District is understated.

HYDRAULIC MODEL
A hydraulic model of the scheme has been developed.

Model assumptions and data
The model is based on the following data: ,

s Pipe lengths, diameters, and elevations (wher&noted) from the RDC GIS system

• Missing elevations were estimated using Gbogle Eartti ;;x

• A Hazen- Williams 'c' factor of 140 was:assumed for all pipes except for the steel pipes for

which a factor of 100 was used l :< ;y :

® Minor losses of 10% of the friction loses were also added for each pipe length

The model flows were allocated':atthe branch poirits.of?the network on the basis of the measured

split at the Mangaohane tee, ancl;:Qn'the^-l:)asis of relative:pipe cross-sectional areas thereafter.

Two pipe flow scenarios were deve|oped,ohe; using the flow measured in February 2022, with a

daily flow of 1354 m3/ctay and one using the maximum abstraction consented of 1800 m3/day.

The results oftMe3.354 m3/day:jndicate that4:h6re is sufficientpressure throughout out the network

at this level of demand. ;;w ;V::;:M

When the higher flow; of 18QO|m3/day is applied to the model the following pripes need to be
resiieS./^K;:w^ '--:^^y ''-:Mw:^. '^'S-

Mod el results and discussion
The;results of the modeliare roughfein-line with pressure observations within the scheme.

Further work could be undertaken to refine the model but this is not thought likely to change the

observations and conclusibns^from the model.

At the time of the;site visif-the scour valve was open at the pipe bridge and a flow of 77 m3/hr or

the equivalent of 1848m3/day was observed.

Anecdotal evidence from previous drought periods indicated that flows had to be physically

managed at the Mangaohane Tee to meet high demand.

This was reflected in the model with high head losses shown between nodes WN094- WN095 and

WN95-WN096 when a higher daily flow rate was apportioned to the Mangaohane Line. Elsewhere

the Scheme appears to be able to supply the allocated amounts of water.

One point of interest IstheAnstiss Line is larger than the main line immediately downstream of the

branch. (150mm nominal bore to 80mm). This means that in the model more water flows into this

line but is then constricted further along this line.

When the higher flow of 1800 m3/day is applied to the model some lines are restricted due to pipe

sizes. This results in water not being able to be fully distrusted using the current network sizing.
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However some initial work on the model indicates that some pipes can be resized to deliver extra

water to where demand is wanted.

It is intended to update this work once the location of the extra demand is better known.
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PIPE MATERIALS
There are 4 types of pipe materials used within the Scheme network - asbestos cement, steel,

polyethylene, and PVC. The pros and cons of each material are discussed below.

Asbestos cement

Asbestos cement is a pipe material that was widely used within water networks at the time the

scheme was first constructed. The use of this pipe material has been superseded by the use of

plastic pipes over the last 30 years or so.

The various brands of AC pipe used in New Zealand have had various issues which have impacted

upon the originally expected life spans of this pipe type. ^::

The most common of these issues are; ^•^y

• Erosion of pipe wall thickness from the insid&as a result of the chemical interaction of the

water in the pipe with the cement in the;pjpe wall /'A

® Structural pipe failure due to the pipe wall becoming saturated and losing strength

® Brittle failure from pipe overloading or crack propagation. Unreinforced concrete is prone

to brittle failure, i ;:-

The failed AC pipe inspected on 22 March had a longitudinal crack and the failure mode was clearly

from crack propagation. In this case it appeared that thiecrack originated in the pipe joint.

Given the high pressure variations thafoccuririth&scheme hefwork it is inevitable that cracks will

self-generate overtime an9 eventually p|'Qduce.abritft&^ as observed. The pipes at the lowest

elevations hay&the greatest^yclic pressures;and therefore:should fail earlier.

In this context the :AC pipe from the weir to Mangaohane tee is not expected to exhibit signs of

failure compared to AC^pjpe^elsewhere in the;network as the static pressure in this length of pipe

is 5ignificantly:less along tMis:section of pipe. -^

Steel pipes "^w.; ^

Steel pipes have been used in parts;pfthe network primarily where the static pressures are high.

Generally these pipes are;unlined ahd;:uncoated. This has led to corrosion failures overtime.

Where the pipe has been galvanised, such as the pipe on the pipe bridge these pipes are in much
better condition.?-- M^

The friction lossesin these pipes are also significantly higher than the AC and plastic pipes.

PVC and PE pipes
These pipes have also been significantly used within the network.

The PVC pipe used is PUC-u, which is significantly more brittle then the current PVC plastic mixes

used for plastic pipe manufacture. This pipe dates from the original installation of the Scheme. The

PVC pipes within the Scheme do not appear to have any problems with maintenance and failures.

PVC pipes are relatively easy to repair with off the shelf fittings.

The use of High Density Polyethylene (HOPE) has become more prevalent in the Scheme. HDPE is

an extremely robust pipe, with the American Water Works Association (AWWA) suggesting that the

pipes when properly installed, can work for extended periods at twice the nominal pipe pressure
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with no noticeable extra degradation over time. The pipe comes in rolls or long lengths (up to 15

metres) that results in fewer pipe joints.

The only potential downside to this material is the relative difficulty of undertaking pipe repairs.

This in turn is offset by having fewer repairs to undertake given the robustness of the material.

Maric valves
The Maric valves have rubber inserts which may be susceptible to movement given the potential

for large pressure variations during scheme operations.

These valves should be replaced if there is any indication that the required flow rates are not being

met.

RECOMMENDATIONS
To be discussed with Operations Manager/Scheme committee

Complete renewals programme as recommended by Operations Manager

Update model to show how extra demand;can be delivered :

Develop a long term capital programme;;including renewals, potential capacity upgrades and

consent renewal costs :: ,;

Develop a detail risk management plan including contingency plans ;,;
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Erewhon Water Scheme - Asset Management Plan

1. General
Oversight of this Rural Water Supply is by a Sub-Committee of Council, with representatives from the

farmers on the scheme. Erewhon was established in 1980. The financial and strategic planning oversight is

handled by Council staff at the committee's direction. All aspects of the scheme from revenue setting,

maintenance and renewal expenditure are directed by the committee.

The Rural Water Supply is designed to deliver supply to each property at a constant flow rate 24 hours a

day. To achieve this, the supply is delivered through a Marrick restrictor, which is sized to maintain the

required constant flow over a range of water pressures.

Erewhon is a gravity system. Working pressures in sections of pipe network are high (up to 600 m head)

due to changes in elevation. This necessitates the use of a significant quantity of steel pipe where the

working pressures are typically in the range of 200-300 m. Pipes and fittings need to be appropriately rated

for pressure, and maintained in good condition, for reliable operation. The scheme traverses steep variable

terrain.

Most of the reticulation is laid in rural farm land, although sections do run alongside rail or road corridors.

Renewals in these corridors should be programmed in conjunction with other works to reduce costs.

The Erewhon rural water network and treatment facilities are managed day to day by contractors based in

Taihape. Contractors perform routine maintenance and monitoring, attending to customer requests for

service. Major repairs or capital work is undertaken by the contractors.

Maintenance on the Erewhoh Rural Water Supply is contracted privately. The tank service connections are

checked regularly to ensure correct operation and condition.

The extent of the scheme is shown in Figure 26.

Figure 26: Erewhon Rural Water Supply
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The Erewhon rural water network comprises constantiflow pressure mains ranging up to 200 mm diameter.

It was originally constructed with Asbestos Cement'an^ pipes, with PVC used ;in the smaller diameters

in the 1980s. The original steel pipe has shown over ttiekyears that j^issusceptibletoj'CQrrosion. An

investment to replace this material with suitable pressure rate.d.Rl.aWc alternatives means there is only

16% steel remaining. ::%|;|a;. ''WVW

Most of the water pipes on the Erewhon scheme aiRe:made from plastic (PVC or PE), as seen in Figure 27.

There are a number of Asbestos Cement pipesjand steel^pipes as welR;:^;,

Figure 27: Pipe Material -?El-ewhon;;ftural Waterw;;:;

Figure 27: Pipe Material - Erewhon Rural Water

•AC

•Gt

•PE

•PVC

• Steel

• Unknown

2. Condition
Headworks are generally in good condition, but need to be regularly inspected and cleaned, as they are

open to the elements and accessible by a track.
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Mangaohane A Tank is in very good structural condition, however the inlet, outlet and overflow pipes and

overflow channels need to be modified to reduce exposure to damage. Mangaohane B Tank is in good

structural condition at present.

High maintenance costs are being incurred for the repair of leaks mainly within the lengths of buried steel

pipe. The proactive renewal programme is addressing these issues.

There are ongoing maintenance needs associated with protecting pipelines from cattle damage and erosion

at a number of locations. There is a planned renewal programme in place.

The stream crossings are currently in a satisfactory condition but require regular monitoring.

The pipe bridge crossing the RangitTkei River Gorge is generally in sound structural condition with

paintwork in good condition.

3. Capacity ; <
The capacity of the Erewhon Rural Water Supply is described in Table 21.

Table 21: Asset Capacity - Ercwhon Rural Water

Population

connected

Consent Limit

Consumption

(2015-2016)

Storage

Population not yet confirmed

Reporoa Bog

Average daily demand

Peak daily demand

A Reservoir -concrete

B Dam - concrete

Total

54 supply tanks

28 farms

1,800 m^/day

1,176 mVday

1,323 m3/day

23 ma

28m3

Sim3

4. Performance
Water supplied is not suitable for domestic supply without the installation of treatment and filtration

processes. The capital and operating costs of doing this are beyond the scheme's ability to fund and there is

no intention to upgrade to provide a domestic supply.

Although the Reporoa Stream generally runs clear, in periods of heavy rainfall the water can be discoloured

due to a fine sediment loam. The entry of fine sediments into the pipe reticulation affects water quality, as

does the entry of organic matter that grows in the streambed.

There are the following issues with reliability:

• The flow meters and restrictor valves regularly become blocked or jammed with organic material, which

needs to be cleared.
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® The weir is in a very remote location and difficult to access. Any problems that may arise would be

difficult to fix immediately.
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