Wedderburn-Gimmerburn Stockwater Feasibility Project

Wedderburn-Gimmerburn Piped Stockwater Feasibility Study
Report

1. Introduction

This project was approved for MAF Sustainable Farming Fund grant in 2003/04
financial year. During May — June 2003 the community were requested to complete a
questionnaire form seeking details of water requirements including number of people
and stock in the area. The response was limited and follow up work was undertaken
by Ken Gillespie, Chairman of the Hawkdun Idaburn Irrigation Company to get
further landowners involved.

A preliminary look at the areas and indicative costs was provided to a meeting at
Wedderburn in May 2005 and additional interest sought.. Some additional properties
outside the original area indicated an interest in this feasibility study. Based on that
information a report was circulated in March 2006. A meeting of landholders was
held on 19 April at Ranfurly and was followed by two landholder meetings on 24
April 2006. This report updates the previous information supplied and incorporates
the changes to units and location of supply.

Delays in completing this report are linked to the possibility for a reticulated piped
pressure irrigation system from a potential Mt Ida Dam. That dam and irrigation
distribution system is the subject of a separate report but does potentially command
some of the same properties as the stockwater scheme.

Initially it was thought that there may be advantages in sharing headworks and water
treatment plant with a possible Oturehua area supply. With the confirmation that we
can get by without a major water treatment plant and the cost of the main feeder line
at over $30,000 per km there are insufficient savings to make that option attractive.
The Wedderburn area properties are also further away to the south than originally
envisaged. Only one property at the Wedderburn township indicated an interest in the
community supply. This is some 4.5km from next property and it would be more
economic for them to improve their own individual water treatment than join the
community system.

2. Description of Area

An area in the northwest Maniototo, Central Otago, is dependant on open stockwater
races or streams, shallow bores or wells subject to unreliability, particularly after
some weeks with little or no rain. The area has an annual rainfall from lower to
higher elevation of about 400-600mm per year and can go for several months with
negligible rain.

The Hawkdun Idaburn Irrigation Company Limited provides a network of races or
utilises the natural watercourses for irrigation and stockwater purposes that from
around December on can be supplying very limited irrigation flows and small flows
are maintained down each race to provide water for stock and farm households.
Approximately 100 litres per second is required to maintain the stockwater race and
creek flows. Ifa piped stockwater system could be implemented then there would be
significant reduction in water required for these purposes (to less than 10% of that
currently required).
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The area investigated for supply is shown in Maps 1 to 3 attached. The area includes
part of the White Sow Valley, Highfield Runs Rd, Little Rough Ridge, Gimmerburn,
to the western outskirts of Ranfurly and down to the Taieri River. Twenty properties
have supply points for a gross area of about 13,000 hectares.

3. Design Flows

The design is based on restrictor supply into tanks on each property. No system daily
operating storage is provided. The restrictor unit supplies a steady flow to each
property according to the number of units of 1000 litres per day (1 m® per day) paid
for by the property.

It is recommended that the minimum storage required is at least two days. This
allows for scheduled or unscheduled outages to be repaired with little disruption to
consumers.

Indicative stock numbers per unit and the per head daily rate of water requirement are
shown in the table appended as Table 1.

Landholders have advised a total of 157 units. For the purposes of this feasibility
study the design flows have been taken as 1.5 times this or 235 units spread directly in
proportion to the location of the advised units. Table 2 is a schedule of the design
number of units and also gives the GPS location derived from the map in NZ Map
Grid coordinates and approximate elevation of the delivery points.

The total design flow is thus 235 x 0.012 1/s (per unit of 1000 Ipd) = 2.82 I/s. This is
one-tenth of a head (cusec).

4. Water Source

This summer has again highlighted the limitations of many properties own bores or
spring and stream supplies. The most reliable supply to command the area interested
is the Mt Ida Water race run by the Hawkdun Idaburn Irrigation Company Limited.
This system currently supplies stockwater through natural watercourses or open water
races to many of the rural properties. This also replenishes or maintains groundwater
supplies.

The design flow of just over 2.8 I/s is expected to be available from adjacent to Eden
Creek as this has a residual flow supported by water provided by the Mt Ida Race. An
infiltration gallery would be adjacent to Eden Creek (in vicinity of Brinsdon Rd-
Wedderburn Maniototo Station Road corner). The exact location and access to site
have not been confirmed but there appear to be a range of locations that would be
suitable. Final design would aim to keep the cost of electrical and pipeline system to
a minimum.

The properties have not been visited to confirm tank supply locations. The number of
units required has generally been as identified by the landowner. For final design
exact locations for tank supply point, road crossings and routes through farm land and
to avoid conflict with other buried services will need to be done.
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5. Water Quality & Treatment

A water quality sample was taken at the Wedderburn Weir on the Mt Ida Race. As
expected with an open water race through stocked country some E.Coli were present.
This will require treatment for a potable supply.

Advice was sought from Roly Hayes Water Engineer Ltd on the implications of the
on going changes to the NZ Drinking Water Standards on the level of treatment that
would be required to meet these standards for such water. This was done for the
possible Oturehua area water supply but the comments are relevant here also.

He noted that the “analysis shows typical tussock run-off water - very low in almost
all chemicals. It is very soft — soft enough to be potentially corrosive to copper.”

Roly Hayes compared:
* membrane treatment
* coagulation/flocculation/filtration/disinfection
* reduction of turbidity/ozone, and
* reduction of turbidity/UV light

Capital costs, annual operating costs and the requirement for qualified operators point
to the fourth option being the preferred one for the Wedderburn-Gimmerburn area
project.

He recommended that an infiltration gallery followed by UV light disinfection should
comply with the proposed updated Drinking Water Standards (Draft 2005).

Water quality tests should be undertaken at this site to confirm the design of the water
treatment plant if it is agreed to proceed with a community scheme.

An infiltration gallery would be adjacent to Eden Creek (in vicinity of Brinsdon Rd-
Wedderburn Maniototo Station Road corner) with the gallery large enough to provide
gravel filtration to reduce the turbidity to under 1 NTU during rain events. The
gallery would use slotted PVC pipe. UV light disinfection after the infiltration gallery
would inactivate Cryptosporidium and Giardia. Treatment plant siting has taken
account of existing electricity line locations.

6. Distribution system
The water will need to be pumped from the proposed water treatment plant. Two
different pump pressure zones are proposed:

(a) pump 2.82 1/s to 100m head (5.5 kW) for delivering water to the whole
area, but with a second pump

(b) pumping 1.0 I/s to an additional 145m head (3 kW) for the southwest area

Pipe sizes are 79mm bore (ID) initially and reducing to 5S0mm ID and gradually
reducing to 20mm bore. Polyethylene pipe has been used for costing purposes.

Supply to the area is based on pipes sized to supply the average daily flow on a
continuous basis — a restrictor supply — into tanks on each property. It is assumed that
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each property will provide at least two days storage for the number of 1000 litre (1
m’) units taken.

Using EPANET computer software a preliminary pipe network has been prepared.
Approximately 47.8 km of pipe ranging in size from 79mm ID down to 20mm ID will
be required.

A schematic diagram of the overall system is shown as Figure 1. The pipe layout is
shown on Map 2 and Figure 2. A minimum residual head at the supply point ensures
that full flow should be available through the restrictor units that require a 10m head
loss to operate to design flow. Figure 2 includes residual design flow pressures at the
supply points. Map 3 is a more detailed landowner map with supply points.

Additional landowners may also wish to be involved if it seems likely the scheme is
to proceed. This may change pump and pipe sizes and pipeline routes. Likewise once
the estimated costs from this feasibility study are known changes to both numbers of
units or delivery locations may alter.

7. Estimated Capital Costs

Preliminary costings for water treatment plant, pipes and fittings and contractor costs
for installation of pipelines have been estimated. Pipe material costs as at 9 May
2006 have been used. The quotation is valid for pipe supply until 8 June 2006. The
two main suppliers of pipes have indicated that pipe prices are likely to go up by 10%
(one in June and the other from 1 July 2006). Such changes will increase the overall
estimate by about 5%. Estimates for contractor’s costs are based on previous projects
and increased to allow for fuel increase over the last year. Contract costs do vary
greatly depending on availability of contractors and competition at the time of
construction. The installation costs can vary more than the pipe prices.

Wedderburn-Gimmerburn Water Supply
Feasibility Rough Order of Cost Estimates
ltem $
Headworks $100,500
Pipe Supply $178,100
Pipe Laying $174,300
Valves & fittings $26,500
Survey, engineering, testing $55,500
Contingencies $76,400
Total excl GST $611,300
No of Units of 1000 Ipd Capital Cost/Unit
120 $5,094
140 $4,366
157 $3,894
160 $3,821
180 $3,396
200 $3,057
220 $2,779
235 $2,601

Table 3: Estimated capital cost of community stockwater supply excl GST
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The overall rough order of cost for the full system supply through restrictors as for the
rural areas is $611,300 excl GST. See Table 3 for summary and Table 4 for more
detailed estimates. The breakdown of the main cost items is also shown in a pie chart
(Figure 3). This capital cost equates to say $3,900 per unit assuming a take up of the
core design 157 units or $2,600 per unit should the full capacity be taken up. This is
for the off farm costs of supply of the indicated number of units to a landowner
supplied tank.

Wedderburn-Gimmerburn Stockwater Supply Feasibility

Contingencies Headworks

12% 16%

M Survey, engineering,
testing
9%

H Valves & fittings
4%

M Pipe Supply
30%

Pipe Laying
29%

Figure 3: Pie chart showing proportion of capital costs
8. Estimated Annual Costs excluding Financing Costs
Annual running costs of about $210 excl GST per unit excluding capital repayments

are to be expected for the restrictor supply approach if the 157 units are taken up.

This figure is based on the breakdown shown in Table 5.

Operation & Maintenance Annual $
Power costs $12,000
Monitoring $1,000
Inspection $5,000
Administration $5,000
Repairs at 2% $10,000
Total $33,000

For Units 157

Average annual cost/unit $210

Table 5
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9. Management and Operation

To implement a community water supply system a formalised management structure
should be established. This should be an incorporated society or a company. A
company structure with shares equal to the number of units taken up is one model.
The Naseby Kyeburn Water Company has been established as a subsidiary company
of the Hawkdun Idaburn Irrigation Company to run that community piped stockwater
system.

10. Financing

Financing of a new community system can be through shares issued relating to the
number of units to be taken up. A written commitment to contribute in this manner
would be required before final design and ordering of materials could proceed. A
copy of the style of form used for the Naseby-Kyeburn scheme is attached as Table 6.

11. Approvals and Consents

The system is designed as a stockwater scheme. It is however recognised that the
Ministry of Health are promoting a high standard for new community water schemes.
Should more than 25 people be using this water scheme for more than 6 weeks a year
the system will be a small water supply and be required to comply with certain
standards of treatment and monitoring.

A community water supply take will require a consent. The Taieri catchment is
considered fully allocated and new takes are supplementary takes. If this scheme is
considered a retake from water turned down by the Hawkdun Idaburn Irrigation
Company Ltd then it should be able to obtain a consent. This will require an offset
adjustment to another take consent held by the Company.

12. Community Feedback
This report has been sent to all landowners who indicated an interest.

David Hamilton

David Hamilton & Associates Ltd
Consulting Engineers

P O Box 1420

Dunedin

New Zealand

Phone: 64 3 454 3380

Fax: 64 3 454 3292

Mobile: 021 338 555

Email: david@davidhamilton.co.nz
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Rural water demand

Description Litres per head per day
Sheep Dry pasture 7
Irrigated pasture 3.5
Average 5
Lambs Dry pasture 2.5
Irrigated pasture 1.5
Cattle Beef & Dry dairy 45-50
Dairy lactating - 65-70
Plus Dairy — lactating Shed 70
wash, cooling water
Calves 25
Horses 35-40
Deer 157
Pigs Sows 25
Other 12
Poultry Per 100 birds 30-35
Household 200
Garden Per 1000 sg m Max demand 3000

One unit of 1000 litres/day (1 cubic metre per day) can therefore supply

approximately:

OR
OR
OR
OR
OR

1 house without garden

average garden but not large lawn area
200 sheep

20-22 cattle

14 dairy cows, excl shed requirements
65-70 deer

Would require two days on-property water storage.

Table 1: Basic water requirements for rural water supply
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Wedderburn-Gimmerburn Water Supply Design Units

I

Feasibility Network

GPS Location

Design Flow I/s

Approx.
No.of Units 50% Design | Elevation
Owner of 1000 Ipd| Easting | Northing | Basic spare |Flow Used| m asl
Armidale (Paterson A) 5 2275676 | 5560261 0.06 0.03 0.09 420
Armidale (Paterson A) 6 2273242 | 5561567 | 0.072 0.036 0.108 440
Armidale (Paterson A) 10 2268827 | 5555960 0.12 0.06 0.18 460
Blakely P 6 2267816 | 5565557 | 0.072 0.036 0.108 583
Blakely P 7 2267388 | 5565047 | 0.084 0.042 0.126 615
Blakely RJ 5 2277796 | 5558534 0.06 0.03 0.09 414
Blakely SJE 4 2276971 | 5559034 | 0.048 0.024 0.072 440
Blakely SJE 4 2277500 | 5560962 | 0.048 0.024 0.072 425
Davis T 10 2273871 | 5560295 0.12 0.06 0.18 441
Dowling M 1 2277690 | 5561067 | 0.012 0.006 0.018 442
Dowling M 3 2275537 | 5564348 | 0.036 0.018 0.054 481
Dowling P 5 2269388 | 5563003 0.06 0.03 0.09 482
Garrawaye Farm 8 2267239 | 5560562 | 0.096 0.048 0.144 540
Maniototo Homestead (Helm D) 8 2272981 | 5563066 | 0.096 0.048 0.144 475
Maniototo Homestead (Helm D) 7 2276700 [ 5562098 | 0.084 0.042 0.126 455
McDonald WA & DM 1 2279599 | 5555033 | 0.012 0.006 0.018 382
McDonald WA & DM 5 2280928 | 5554909 0.06 0.03 0.09 382
O'Neill K 5 2279254 | 5558621 0.06 0.03 0.09 422
Paterson MS 8 2276206 | 5559916 | 0.096 0.048 0.144 429
Rayne J 2 2276452 | 5562509 | 0.024 0.012 0.036 460
Redcourt (Paterson T) 3 2268247 | 5557019 | 0.036 0.018 0.054 458
Reid R 1 2270527 | 5562203 | 0.012 0.006 0.018 440
Sangster D (Glenayr) 5 2267218 | 5563446 0.06 0.03 0.09 570
Stumbles D 4 2277698 | 5560461 | 0.048 0.024 0.072 432
Thompson K 5 2268766 | 5564151 0.06 0.03 0.09 530
Thompson K 10 2271994 | 5565352 0.12 0.06 0.18 487
Thompson K 10 2272955 | 5563363 0.12 0.06 0.18 465
Weir W 3 2281029 | 5554303 | 0.036 0.018 0.054 373
Willowglen (Smith B) 2 2281016 | 5555308 | 0.024 0.012 0.036 382
Willowglen (Smith B) 4 2278689 | 5556958 | 0.048 0.024 0.072 403
Total 157 1.884 0.942 2.826

Table 2: Design Supply Location and Units
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Wedderburn - Gimmerburn Water Supply Feasibility Estimates excl GST
Item |Description Size Unit |Quantity |Rate Amount
1|Headworks & Boost Pump
Filtration Gallery 1 25000 $25,000
UV & Alarms 1 40000 $40,000
Water Meter 1 1100 $1,100
Pump from gallery 1 2500 $2,500
Pump & controls 1 8000 $8,000
Booster Pump & controls 1 5500 $5,500
Pressure tank & switches 100 litre | ea 2 1200 $2,400
Building 1 10000 $10,000
Power Supplies m 300 20 $6,000
2|Pipe in ground ID mm
PN12 80 m 1000 $26.00 $26,000
PN12 61 m 2150 $12.00 $25,800
PN24 50 m 1750 $12.30 $21,525
PN20 50 m 900 $11.50 $10,350
PN12 50 m 9650 $8.00 $77,200
PN16 40 m 900 $7.50 $6,750
PN12 40 m 4950 $6.50 $32,175
PN16 32 m 1400 $6.30 $8,820
PN12 32 m 6600 $5.50 $36,300
PN20 25 m 3950 $5.40 $21,330
PN12 25 m 10150 $4.80 $48,720
PN12 20 m 4450 $3.80 $16,910
Totall 47850
3[Valves
3.1|Gate Valves 80 ea 2 350 $700
63 ea 2 220 $440
50 ea 5 150 $750
32 ea 4 60 $240
25 ea 5 50 $250
3.2|Pressure Reducing Valves 32 ea 2 600 $1,200
3.3|Air Valves ea 50 150 $7,500
3.4|Valve boxes ea 70 80 $5,600
4.1|Restrictor Units ea 30 130 $3,900
4.2|Valve boxes - double ea 30 80 $2,400
5[Tanks & fittings 30000 litre| ea 1 3500 $3,500
7|Miscellaneous
7.1|Fencing LS 1 5000 $5,000
7.2|Road Crossings Sealed | ea 2 1500 $3,000
Unsealed | ea 17 500 $8,500
7.3|Marker posts ea 200 20 $4,000
7.4|As Builts GPS Survey LS 1 10000 $10,000
8|Pressure Testing/Commissioning LS 1 20000 $20,000
Sub Total [ $509,360
9[Consents, Engineering 5% $25,468
10|Contingencies 15% $76,404
TOTAL | $611,232

Table 4: Detailed Estimate of Capital Cost

David Hamilton & Associates Ltd
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To

New Water Company Limited?
C/- P Tonkin

Fraser McDonald Martin & Co
P O Box 40

Ranfurly

Agreement to contribute to the Capital and Annual Running Costs of the proposed
New Water Company Ltd? Piped Stockwater Supply Scheme
(as described in Feasibility Report dated 19 May 2006)

agree and commit to meeting the capital cost estimated at $4000.00 plus GST per unit
foratotal of .............. units of 1000 litres per day.
I, further agree to meet the annual operation and maintenance costs of the piped

stockwater supply scheme as may be levied from time to time by the Company. The
initial estimate of this cost was $210.00 plus GST per unit

Table 6: Style of form for commitment to a water scheme similar to that used
for Naseby Kyeburn Water Company Limited scheme
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