
Please note that any information provided in response to your request may be published on the Council website, with 
your personal details removed. 

Tēnā koe 

Request for Information under the Local Government Official Information and 
Meetings Act 1987 (the Act) (the LGOIMA) 

Thank you for your email of 24 July 2023 requesting the following information: 

1. All correspondence, negotiations with Land Developers, and contract details
regarding the purchase of land for the proposed Ōtaki Reservoir.  (Note - we
understand that this cannot now be considered as commercially sensitive as
the purchase of the property has been completed).

Please find the following documentation enclosed as Attachment 1:

• Letter from The Property Group dated 29 October 2021 entitled Reverse Brief:
Infrastructure Accelerator Fund – Land Acquisition Strategy

• Short form agreement for Consultant Engagement between Kapiti Coast District
Council and The Property Group dated 27 June 2022

• Letter from The Property Group dated 20 June 2022 entitled Kapiti Coast
District Council – New Water Reservoir Sites, Otaki

• Update on progress with Otaki Reservoir Site, draft meeting notes with
Landowner dated 5 July 2022 from meeting of 4 July 2022

• Email trail from 18 July 2022 to 25 July 2022 between KCDC officials, The
Property Group and Landowner regarding update on progress

• Draft (v2) Memorandum of Agreement Pursuant to the Public Works Act 1981
between Council and Westleigh Developments Limited (Owner)

• Draft (v4) Memorandum of Agreement Pursuant to the Public Works Act 1981
between Council and Westleigh Developments Limited (Owner)

• Report from The Property Group dated 7 March 2023 entitled Kapiti Coast
District Council – Otaki Water Reservoir Project – Westleigh Developments
Limited

• Signed Memorandum of Agreement Pursuant to the Public Works Act 1981
between Council and Westleigh Developments Limited (Owner) dated 9 March
2023



 

Please note that any information provided in response to your request may be published on the Council website,  
with your personal details removed. 

 

• Compensation Certificate Under Section 19 of the Public Works Act 1981 dated 
9 March 2023. 

 
Please note the following: 

• In some instances, the personal details of other parties have been withheld 
from this information. The decision to withhold this information is made under 
section 7(2)(a) of the Act which allows for Council to withhold information in 
order to protect the privacy of natural persons, including that of deceased 
natural persons. 

• Some of the information provided in the attachment has been redacted, this is 
because it is considered to be commercially sensitive. On that basis we must 
withhold this information under section 7(2)(b)(ii) of the LGOIMA in order to 
protect information where the making available of the information would be 
likely unreasonably to prejudice the commercial position of the person who 
supplied or who is the subject of the information. 

• In the Council's view the reasons for withholding these details are not 
outweighed by public interest considerations in section 7(1) favouring their 
release. 

 
2. All technical reports, analyses and recommendations of engineers 

and consultants relating to elevation (height above sea level) size and 
siting requirements for the proposed Ōtaki Reservoir, in particular the 
information that restricts/recommends the siting at 45 m aSL 
Please find the following documentation enclosed as Attachment 2: 

• KCDC Water Supply – Otaki Reservoir Options draft v1.1 from SKM dated 3 
December 2007 

• Kapiti Coast Water Modelling Phases 4+5 – Water Network Development Plan 
from MWH/Stantec dated January 2017 

• Otaki Master Plan Update Stantec dated 30 July 2019 
• Eligible Infrastructure Services Planning Report – Otaki Housing Development 

Robert Bird Group dated 16 December 2021. 
• Internal memo relating to the proposed Otaki Reservoir Site dated 8 March 

2023, including:  
 

- public excluded report to Council dated 12 May 2011, 
- email from MWH Global dated 1 February 2012 
- KCDC Water Supply – Otaki Reservoir Options draft v1.1 from SKM dated 

3 December 2007 
- Otaki Reservoir and Mains Upgrades - Stantec - dated 19 August 2022. 

 
Ngā mihi 
 
  
 
Sean Mallon 
Group Manager Infrastructure Services 
Te Kaihautū Ratonga Pakiaka 
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Otaki Reservoir options 

1. Introduction 
The Otaki town water supply comprises a bore-fed, two zone reticulation system supplying the 

main town, Otaki Beach and the plateau area to the east of State Highway 1. The system includes 

one small reservoir at Waitohu, east of town and at the highest point of the system. However this 

tank has inadequate storage capacity, is too high for most of the demand area and is distant from 

the main town. It has long been recognised that additional storage would be beneficial and previous 

studies have been completed by others. The combination of the near term implementation of a new 

production bore at County Road and the availability of a newly calibrated water supply network 

model (SKM 2007) has precipitated further investigation of the reservoir options. 

Kapiti Coast District Council (KCDC) have commissioned Sinclair Knight Merz (SKM) to 

investigate options for siting a new service reservoir for Otaki. A number of site have been 

previously assessed of which two continued to hold interest. These two sites are termed Options 1 

and 2 in this report. Site 1 is located close to town, approximately 120 metres northwest of the 

junction of SHI and Waitohu Valley Road. Site 2 is located at some distance and is south of the 

Otaki River, 100 metres south of the junction of Old Hautere Road and Otaki Gorge Road. It is 

required that the reservoir will be able to maintain pressures above 25 m in the Otaki Bore zone 

during periods of peak demand without the need of the Tasman and Rangiu11.1 Road Bores. 

This report makes use of studies completed using the newly calibrated water model. The existing 

options have been reconsidered along with an examination of some new potential sites. 

Consideration of viable pipe I ine connections has also been made. 

The option of linking Te Horo and Hautere to the Otaki water reticulation system was also 

considered. 

SINCLAIR KNIGHT MERZ 
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Otaki Reservoir options 

2. Geography 

The township of Otaki covers an area of approximately 4000 ha and has a usually resident 

population of 5,466, based on Census 2006. The township includes Otaki Beach to the west and the 

so called plateau area, an urban development on higher ground to the east of State Highway 1 

(SHI). SHI and the main railway run nmth-south effectively splitting the plateau area from the 

main town. 

The land is undulating with ancient sand dunes adjacent to the coast peaking at around 40m aMSL 

and the land rising in excess of 60m east of the plateau. The main town is around 20maMSL. 

Hautere and Te Horo lie to the south side of the Otaki River. Hautere is a dispersed agricultural 

area with scattered farms. Te Horo is split between a road side settlement alongside SH I and a 

beach coll1llunity. 

SINCLAIR KNIGHT MERZ 
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Otaki Reservoir options 

3. Existing Water supply system 

The water reticulation system at Otaki is split into 2 zones, the Bore Supply Zone and the Plateau 

Zone. The Bore Supply Zone consists of the section of the town to the west of State Highway l 

including Otaki Beach. The Plateau zone consists of the urban area to the east of State Highway 1 

extending eastwards to the Waitohu Reservoir. The two zones are separated by a 150mm diameter 

permanently closed valve, located on the junction of County Road and Rahui Road. Water from the 

2 bores is boosted to the Waitohu Service Reservoir through 3 booster pumps located in County 

Road. The pumps operate on a time and pressure control regime as follows: 

l) Pumping is only allowed between 10:00 pm and 7:00 am and between 10:30 am and 4:00 pm. 

2) Pumps start within those times when the level in the Waitohu Service Reservoir falls to 65% of 

level and stops when it reaches 92%. 

The time controls ensure that the mains pressure in the bore supply zone does not fall below 25111 

during periods of peak demand. 

The cmrent sources for the Otaki area water supply are two groundwater bores located in Tasman 

Road and Rangiuru Road. Given the absence of any storage, pressures within the bore supply zone 

are totally dependent on the bore pumps. Accordingly a generator and a second bore are provided 

at Tasman Road to cover the eventuality of electricity supply failure. 

The Plateau zone is supplied from the same bores further boosted through the County Road Booster 

pumps. The booster pumps lift into the Plateau area supply with surplus water filling Waitohu 

Service Reservoir. When the County Road Booster pumps are not operating, the plateau zone is 

fed by gravity from the Waitohu Service Reservoir. 

Figure 1 shows the extents of the bore supply zone and the plateau zone. 

SINCLAIR KNIGHT MERZ 
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SKM 

Bore supply Legend 

■ Figure 1 Otaki Water reticulation system 

SINCLAIR KNIGHT MERZ 
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4. Options 

4.1 Otaki water demand 
Based on flow data obtained from KCDC of the Tasman, Rangiuru Road bores and the Waitohu 

Service Reservoir from 22nd August 2007 - 3rd September 2007, the average daily water demand of 

Otaki stands at 4037 m3
• Industrial and commercial water consumption makes up 4% of the total 

water demand, indicating that the majority of the town's water supply is consumed domestically. 

The report entitled "Otaki - New Bore and Reservoir Investigation" by Jeff Booth Consulting Ltd 

dated June 2005 analysed flow records from 2004 - 2005 obtained from the Kapiti Coast District 

Council. No exact time period was given for the flow records, however, the results indicate that the 

peak to average ratio of daily demand is 1.6, with peak summer demand occmTing in February 6, 

2005 at 6246 m3 I day. The URS report entitled "Waikanae Barefield - Assessment of 

Environmental Effects" dated July 2004 indicates that the ratio for Waikanae, Paraparaumu and 

Raumati for the years of 1999 - 2004 was in the range of 1.34 to 1.57. Given the significantly 

larger proportion of horticultural activity present in Otaki, it would not be unusual for the peak to 

average demand for Otaki to be higher than the surrounding townships. 

Results of median population projections using the 200 I population as a base by Monitoring and 

Evaluation Research Associates Ltd (MERA) in 2004 are presented in table l. 

The population of Hautere has not been included in these estimates for reservoir provision as they 

are cmTently supplied from dedicated tanks at a high level. If Hautere is to be supplied from Otaki 

consideration to a rising main to Hautere tanks should be considered. Given the low population of 

Hautere any additional storage requirement would be small and probably not significant given the 

nature of the overall population projection assessments. 

■ Table 1 Projected 2011 - 2026 population for Otaki 
-

2011 2016 2021 2026 
--

Otaki 6,417 6,791 8,165 8,414 

Otaki + Te Haro 7, 146 7,566 9,018 9,296 

It is normal practice to provide 24 hour storage capacity at the end of the projected life of the tai1lc. 

Table 2 shows the 24 hour demand average and peak daily demand from 2011 - 2026. The 

average water demand was calculated by multiplying the ratio of the projected population and the 

SINCLAIR KNIGHT MERZ 
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Otaki Reservoir options 

cwTent population by the cmTent demand 4,037 m3/day. Peak daily demand was obtained by 

multiplying the average daily demand by a peak-to-average ratio of 1.6. 

■ Table 2 24 hour storage capacity required for average and peak daily demand and 
KCOC storage requirements 

Otak 

st 

i (24 hour 

orage) 

-
Otaki 

(6 001/hd) 

Ota! <i+Te 

H oro (24 

hour) 

Otal <i and Te 

Horo 

(6 001/hd) 

2011 2016 

Average Peak Average~ 

(m3) (m3) (m3) 

4,739 7,583 5,016 

3900 4100 

5,278 8,444 5,588 

4300 4600 

2021 2026 

Peak Average Peak 
~~ 

Average Peak 

(m3) (m3) (m3) (m3) (m3) 

8,025 6,030 9,649 6,214 9,943 

4950 5100 

8,941 6,660 10,657 6,866 L0,985 

5500 5600 

--

The results indicate that the population is set to increase by 54% between now and 2026. 

Assuming specific consumption stays similar, average daily demand is set to increase to 6200 m3 

per day by 2026. Taking Te Horo into consideration would result in a demand figure of 

approximately 6900 m3 per day. 

KCDC's development requirements require a storage provision of 600 I/head with additional 

storage to comply with the fire code. Based on the year 2026 projections noted above this would 

require storage of c5 l 00 for Otaki and 5600 with the addition of Te Horo. Given that the reservoir 

life should be well beyond 2026, the possible addition of Hautere and an operational desire to have 

24 hours storage, the previous 6000m3 of new storage figure looks a reasonable basis on which to 

proceed. 

SINCLAIR KNIGHT MERZ 
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Otaki Reservoir options 

Population figures from the 2006 Census for Otaki indicate that the usually resident population 

stands at 5,466. Based on this figure, the average water demand for Otaki stands at 739 l / person / 

day. This is significantly higher than that the results obtained for 1999 - 2004 for Waikanae, 

Paraparaumu and Raumati which range from 432 to 48 1 I / person / day from the URS report. 

The demand diagram for Otaki, constructed from field test data from 22nd August 2007 - 3rd 

September 2007 indicates an unusually high overnight demand factor of between 0.75 - 0.8 for the 

period of 12:00 am to 5 :00 am. The demand diagram is shown in figure 2. 

Otaki demand diagram 

E otaki demand diagram J 

###~,,,~,~~~~~;~~~~~##~~# 
Time 

■ Figure 2 Otaki Demand diagram 

[n the absence of industries consuming large quantities of water over a 24 hour period, this could 

possibly be due to physical losses in the form of background leaks in pipes. It is recommended that 

fu1ther investigations be conducted to dete1mine the root cause. 

It is possible that the combinations of universal metering, further leakage investigations and 

continued mains replacement programmes could yield a major saving in leakage or other un 

accounted for water. Investigations into these matters should be pursued and if successful a smaller 

reservoir could be considered. However, for the purposes of this report it has been assumed that 

any gains from further leakage reduction work will be offset by continued deterioration of the 

overall network. 

SINCLAIR KNIGHT MERZ 
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Otaki Reservoir options 

4.2 Modelling scenarios 

Two scenarios were modelled for each potential reservoir option: 

I. At average daily demand 

2. At peak daily demand 

Demand figmes used were calculated based on field testing done by SKM and KCDC in August 

2007. The average and peak daily demand figures are listed below in table 3: 

■ Table 3 Average and peak daily demand 

Average daily demand 

(I / property / day) 
.-------- -------

L 146 

Peak daily demand 

(I / property / day) 

1833 

The number of private households used in the model was obtained from MERA projections for the 

year 2026. The breakdown of the projected number of occupied p1ivate households for Te Horo 

and Otaki is shown in table 4 below: 

■ Table 4 Projected number of occupied private households in 2026 

Heading 

Number of occupied private 

households 

Otaki 

3704 

Te Horo 

402 

The calibrated Infoworks WS model used in this exercise lists 3534 customer points in Otaki with 

2924 of those located in the Otaki bore zone and 610 located in the plateau region. The customer 

points were obtained from importing parcel centroid positions from GIS. The additional 170 

properties simulating growth to 2026, were added to the model as a demand node entitled "Otak.i 

Beach" located 200 metres to the north of at the end of Moana Street. This area was selected to 

represent the additional growth as a worst case scenario and is not intended to represent real new 

housing locations. Demand to the Te Horo properties was represented by a new node at the end of 

a 7.5km pipeline (355 mm MOPE 100 PN 10 pipe) entitled "Te Horo". The additions to the 

network are shown in figures 3 and 4. 
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Legend 
Additions lo Water retlculatio 

- Water Reticulation Main 

Legend 

AddiUone to W•t•r ••tlcufallo 

■ Figure 3 
Additions 
to network 
for Moana 
Road 

■ Figure 4 Additions 
to network at Te 
Horo 

The dimensions of the 6000 m3 reservoir were in accordance to the BECA Stevens report "Otaki 

Reservoir Supply - Geotechnical Walkover of Proposed Reservoir Sites". Allowable top and 

bottom water levels at the reservoir were assumed to follow the convention of the Waitohu Service 

Reservoir. The figures used are shown in table 5 below. 
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■ Table 5 Reservoir dimensions 

I Depth (m) Top Water Level Lowest Operating level 

6.75 92% of reservoir depth 62.5% of reservoir depth 

The rising / falling main connecting the reservoir to the reticulation system has been modelled as a 

400 mm PE 100 medium density polyethylene pipeline. Polyethylene was chosen because of its 

high resistivity to soils containing high pH and alkalinity, which is representative of the soil 

characteristics in Otaki and also due to its high low modulus of elasticity which minimises the use 

of bends. A size of 400 mm was chosen because it is able to adhere to NZS 4404:2004 clause 

6.3.9.4 which indicates that the maximum headloss in a pipeline cannot exceed 3 m I km for pipe 

sizes greater than 200mm. 

4.3 Options description 

4.3.1 Option 1 
Option I comprises one of the original options from previous studies. It consists of locating the 

reservoir northwest of the junction of SHI and Waitohu Valley Road on an old sand dune at c45m 

aMSL. The reservoir is connected to the reticulation system in the Otaki bore zone through a 1 

kilometre rising/ falling main at the SHI roundabout. The proposed additions to the system are 

shown in figure 5. 

legend 
Water Reticulatlon Main 
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• Figure 5 Option 1 additions 

4.3.2 Option 2 
Option 2 was also selected in previous studies. This option consists of locating the reservoir south 

of the Otaki River 100 metres south of the junction of Old Hautere Road and Otaki Gorge Road. 

A 3.5 km pipeline connects the reservoir to the Otaki bore zone at the junction of Riverbank Road 

and SHI. The proposed additions to the system are shown in figLu-e 6. 

Legend 

Rising/ Falling main 
- Water RetJculatfon Main 

■ Figure 6 Option 2 additions 

4.3.3 Option 3 
This is a new option where the reservoir is located on the 67.5 m RL contour line at the end of the 

private road off Te Manuao Road. The reservoir is connected to the reticulation system by a 2.7 

km pipeline running through the private road into Te Manuao Road before making a left tum into 

Freeman 's Street and finally into Rahui Road before connecting to the tee at the junction of Rahui 

Road and County Road. The proposed additions are shown in figure 7. 
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■ Figure 7 Option 3 additions 

4.3.4 Option 4 

legend 
e 6000 ml Reservoir 

Rising/ Falling main 

Waler Reticulation Main 

The reservoir is located on the 67.5m RL contour line at 4, Ringawhati Road and is connected to 

the reticulation system through a 3.5 km pipeline runrung from Ringhwhati Road, turning right at 

Rahui Road before connecting at the junction of Rahui Road and County Road. The proposed 

additions are shown in figure 8. 
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■ Figure 8 Option 4 additions 

4.4 Scenario analysis 

4.4.1 Scenario 1 - Pump failure 

The calibrated model has been used to simulate scenarios to demonstrate the viability of each 

option The first scenario will detennine whether the combination of the new reservoir, new 

connections and the existing reticulation system is capable of supplying the Otaki bore zone with a 

pressure of 25m without the need of the Tasman and Rangiuru Road pumps operating eg in a pump 

failure condition. This s imulation includes for the projected 2026 demands. 

The results for the node with the lowest pressure, "Otaki Beach" at average daily demand and peak 

dai ly demand are presented in table 6. 

■ Table 6 Nodes with lowest pressure at average and peak daily demand 
---

Average daily demand Peak daily demand 

Pressure (m) Pressure (m) 
--

Option J 14.74 -1 9.61 

-
Option 2 -2.68 -63.78 

Option 3 30.88 -11.40 

Option 4 29.74 -1 3.79 

---

The results indicate that options l and 2, where the reservoir is at c 45m aMSL, cannot meet the 

residual pressure criteria even at average daily demand. Therefore, no further analysis will be 

conducted on both the options. Options 3 and 4 meet the required residual pressure criteria at 

periods of average daily demand but not during periods of peak day demand. Either one of the 
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Tasman or Rangiuru Road pumps would have to operate to sustain the pressure in the system at 

peak times. 

The model was used to assess what new mains would be required to maintain pressures at peak 

without the bore pump rnnning. 

Figure 8 indicates the regions where head losses are greater than 5 m, highlighted in red, are 

experienced in the reticulation system during peak daily demand. 

■ Figure 9 Areas of high head losses in reticulation system 

[t can be seen that the section of the trunk main immediately after the connection to the reservoir 

experiences very high head losses when conveying peak daily demand flow. 

Two upgrade options have been investigated to rectify this problem. Option A ensures that a 

minimum pressure of 25m is maintained throughout the whole reticulation system during peak 

demand. Option B sustains a minimum pressure of at I Orn throughout the whole reticulation 

system. 

4.4.1.1 Option A upgrade 
This option entails upgrading the existing trunk main to ensure that the pressure at the node "Otaki 

Beach" is able to meet 25m at peak demand during the event of pump failure. 
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Tables 7 and 8 presents the asset identification numbers for the pipes that require upgrades for 

Reservoir options 3 and 4 respectively. The proposed upgrades are in all cases to a 400 mm dia. 

PN 10 MDPE pipe. 

■ Table 7 Proposed trunk main upgrades for Option 3 

Asset ID Original dia Proposed dia Existing Length (m) Year of 
(mm) (mm) Material installation 

OWG00007 200 400 AC 42.36 1980 

OWG00033 200 400 AC 417.7 1980 

OWG00069 200 400 AC 344.9 1980 

OWG00109 200 400 AC 186.39 1980 

OWG00111 200 400 PVC 38.76 1980 

OWG00149 200 400 AC 2.2 1980 

OWG00151 200 400 AC 99.85 1980 

OWG00152 200 400 AC 1.23 1980 

OWG00273 200 400 AC 252.15 1980 

OWG00285 200 400 AC 197.76 1980 

OWG00286 200 400 AC 7.88 1980 

OWG00287 200 400 AC 229.32 1980 

- OWG00296 200 400 AC 25.94 1980 

OWG00301 200 400 AC 62.95 1980 

OWG00305 200 400 AC 22.15 1980 

- -
OWG00306 200 400 AC 71.65 1986 

OWG00307 225 400 AC 59.81 1986 

OWG00309 225 400 UPVC 191.2 1980 
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■ Table 8 Proposed trunk main upgrades for Option 4 

Asset ID Original dia Proposed dia Material Length (m) Year of 
(mm) (mm) installation 

OWG00033 150 355 AC 417.7 1980 

OWG00007 200 400 AC 42.36 1980 

OWG00033 200 400 AC 417.7 1980 

OWG00069 200 400 AC 344.9 1980 

-
OWG00109 200 400 AC 186.39 1980 

OWG00111 200 400 PVC 38.76 1980 

OWG00121 200 400 AC 7.89 1980 

OWG00148 200 400 AC 183.58 1980 

OWG00149 200 400 AC 2.2 1980 

OWG00151 200 400 AC 99.85 1980 

OWG00152 200 400 AC 1.23 1980 

OWG00273 200 400 AC 252.15 1980 

OWG00285 200 400 AC 197.76 1980 

OWG00286 200 400 AC 7.88 1980 

OWG00287 200 400 AC 229.32 1980 

OWG00296 200 400 AC 25.94 1980 

OWG00301 200 400 AC 62.95 1980 

OWG00305 200 400 AC 22.15 1980 

OWG00306 200 400 AC 71.65 1986 

-
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OWG00307 225 400 AC 59.81 1986 

OWG00309 225 400 UPVC 191.2 1980 

The total length of pipeline of each diameter to be upgraded is summarised in table 9 for both 

options. 

■ Table 9 Summation of total length of pipeline required 

Option Norn pipe dia (mm) to be Total length (m) 
replaced 

Option 3 200 2003 

225 251 

Option 4 150 418 

200 201] 

225 251 

The minimum pressure experienced at the node "Otaki Beach" after the pipeline upgrades is shown 

in table 9. 

■ Table 10 Minimum pressures at Otaki Beach node 

~-------

Option 

Option 3 

Option 4 

4.4.1.2 Option B Upgrade 

Pressure (m) 

25.9 

25.5 
----j 

This option ensures that the fmthest node of the reticulation system is served by a minimum 

pressure of 10m in the event of pump failure. For this option, the length of trnnk main upgrades is 

similar for both options. Table 11 shows the proposed upgrades for both options. 
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■ Table 11 Proposed trunk main upgrades for option 3 and 4 

Asset ID Original dia Proposed dia Original Pipe Length (m) 
(mm) (mm) Material 

OWG00152 200 400 AC 1.23 

- OWG00285 200 400 AC 197.76 

OWG00287 200 400 AC 7.88 

OWG00296 200 400 AC 229.32 

OWG00301 200 400 AC 25.94 

-
OWG00305 200 400 AC 62.95 

- OWG00306 200 400 AC 22.15 

OWG00307 225 400 AC 59.81 

OWG00309 225 400 UPVC 191.2 

Table 12 presents the total length of pipe of each diameter to be upgraded. 

■ Table 12 Summary of total length of pipe to be upgraded 

Norn pipe dia (mm) 

200 

225 

Total length (m) 

547.23 

251.01 

Year of 
installation 

1980 

1980 

1980 

1980 

~ 

1980 

-
1980 

1980 

1986 

1980 

The minimum pressure experienced at the node "Otaki Beach" is shown in table 13. 

■ Table 13 Minimum pressure at node "Otaki Beach" 

Option 

Option 3 

Option 4 

4.4.2 Options Discussion 
Tables 14 and 15 list the pros and cons for option 3 and 4. 
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■ Table 14 Pros and Cons for Reservoir Option 3 

Pros 

Shortest pipeline connections and shortest 
length of upgraded mains 

Proximity to demand areas 

Good access via existing track 

Potential for using existing trees as 
screening 

Potential for shorter cross country pipeline 
routes 

Slope. The surrounding land where the 
reservoir is to be located has a 1 in 10 
slope. 

■ Table 15 Pros and Cons for Option 4 

Pros 

Construction costs. The absence of buried 
services along Ringawhati Road and the 
section of Rahui Road immediately after 
the junction of the two makes it easier for 
pipe laying. 

The surrounding land where the reservoir is 
to be located has a 1 in 20 slope. 

Site Aesthetics. The proposed location is 
far away from any current development 
which would make this a relatively minor 
issue 

Easy access for maintenance. The 
proposed location of the reservoir is along 
Ringawhati Road. 

Proximity to Hautere. The reservoir could 
potentially serve the Hautere area through 
a pipe link over the Otaki River given the 
closeness of the two locations. Although 
the feasibility of a crossing would be 
required. 

Cons 

Access to the reservoir is via a private road 
located off Te Manuao Road. 

• The potential route of the rising / falling 
main lies in front of residential properties 
along Freeman's Road. 

The presence of other services located 
along Freemans Road would result in 
increased difficulty in pipe laying which has 
an impact on the construction costs 

A site visit to the proposed location in July 
2007 revealed the presence of a new 
residential development which was not 
present in the KCDC GIS system. There 
needs to be further discussion with the land 
owner to confirm future development plans 
within the site 

Cons 

Capital costs. The length of the rising / 
falling main is considerably longer 

a longer section of the existing trunk 
reticulation system needs to be upgraded. 

4.4 .3 Scenario 2 - Addition of proposed new bore in system 

The calibrated model has been used to check operation of the new County Road Bore connection to 

the new reservoir. The scenario determines whether the new bore is able to keep filled the proposed 
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6000 m3 reservoir. It has been assumed that tbe new bore will be connected immediately upstream 

of the County Road Booster pumps, that is on or near the 225mm dia uPVC pump suction main. 

The bore pump to be used was modelled based on pump curve information provided by KCDC 

personnel. The duty point of the bore pump is shown in table 14. 

■ Table 16 Duty point of bore pump 

Flow (1/s) 

39 

Head (m) 

85 

The bore rising main is assumed to be a 10m 225mm nom dia. PElO0 PNJ0 pipe. The pumps are 

assumed to be as per the existing three County Road boosters and were set to operate on level 

control based on the allowable top and bottom water levels in the reservoir. 

No change was made to the control regime of the County Road pump station. 

The scenario was rnn for l month to determine the time taken to fill the reservoir. 

Results discussion 

Modelling results indicate that only the Tasman Road pump station needs to be in operation to 

ensure the functionality of the scenario . The operating regimes of the pump station are shown in 

table 17. 

■ Table 17 Operating regime of pump stations 

H
Pump Station 

sman Road pump 

ngiuru Road pump 

New bore pump 
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Pump Sution County Rd eo,,.,H,., &or• nodt.1 with propoud 6000 c:u,m rt..u,volr__puk_l mtfi 
f>1o.., (Vs) 

60 • 

40 

20 

8/25/2007 8/30/2007 ,, .. 12001 ,1,12001 "J/14/2007 ,11,12001 9/24/2007 
Flow (Volume 89.70 Mll --

■ Figure 10 Flow required from new bore pump 

No data is currently available on the yield of the new bore opposite the County Road pump station. 

Modelling results, as shown in figure 10, indicate that the yield of this new bore needs to be around 

55 1 / s for the whole system to work. 

Based on the cutTent pumping regime of the County Road Booster pump station, the levels of the 

Waitohu Service Reservoir will fall far below the 62.5% ofreservoir depth. This is shown in figure 

11. 

Rturvolr RES3 with propoud 6000 cu,m ru,rvoir_puk_lmth 
Puunu91 Full 
110 •••••• • • .••• • • • · · ·-· - • 

90 

10 

,o 

30-l------- --+---------- --~------+------..----------+--
8 /25/2007 8/30/2007 9/4/2007 9/9/2007 9/1 4/2007 ,,,,12001 ,t24/2007 

PtrctnUoe Full --
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• Figure 11 Waitohu Service Reservoir Levels 

To resolve this, the cunent time and level control pumping regime of the County Road Booster 

pump station could be altered to a pure level control regime. The time controls in the regime were 

put in place to ensure that the Otaki bore zone has sufficient pressure in times of peak demand. 

With the presence of the 6000 m3 reservoir to act as a pressure regulator in times of peak demand 

in the system, the time controls can be removed. The next modelling scenario shows the results 

when the time controls are removed. 

4.4.4 Scenario 3 - Removal of time control in County Road Booster Pump station 

Figmes 12 and 13 show the levels at the Waitohu Service Reservoir and the 6000 m3 reservoir 

after removal of the time controls at the County Road Booster pump station. 

Puc1nt19e Full 
100 

•o -

eo 

10 

60 

fhsuvolrRES3 with propo u d , ooo cu,m n u rvolr_puk_ lmth 

00-1-- -- - ,--------r-------r-------,-------r----- .--
8/2 '5/2OO7 8/30/2007 '1/4/2007 , t 'l/20O7 ,tl'f/ 2OO7 ,t1'/2OO7 9/24/ 2007 

P1 rc1nt,aq1 Full -
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■ Figure 12 Waitohu Service Reservoir level 

Puuntatt Full 
80 

•o 

•o 

20 · · 

Ruet\lol, Opdot'l 3 with proposed 6000 cu.m ruer1101r_puk_lmth 

•+----- ---,-------;-----------,----- --- .----------,---------
8/2S/2007 •IJ0/2007 '1◄/2007 9/9/2007 

Percent.ue Full - -
,114/2007 '1/19/2007 <J/2◄/2007 

■ Figure 13 6000 m3 reservoir level 

Results indicate that a pure level control regime is able to maintain the water levels at both the 

Waitohu Service Reservoir and the proposed 6000 m3 reservoir without affecting the pumping rate 

for the new bore pump which remains the same, as shown in figure 14. 

flow (Vs) 
Pump Sutfor. County Rd Bore.New Bore nod,. I with propo.ud 6000 cu,rn ruuvolr_puk_l mth 

60 .••••. . • • ••• -· · 

r- r- ,.... ,..., 

◄0 •••••••••• • ••• • •. • • 

20 

I •+----~~~-~~~ ............... --;,~~~-~---'r'-~~~~~~;---- ~ ~~~------.~ ~ -~~~-~ 
8/2:$/2007 8/30/2007 

Flow (Volume 11 ◄.28 Mn - -
9/◄/2007 ,1,12001 9/14/2007 'l/19/2007 9/24/2007 

■ Figure 14 New bore pump flow rate 
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5. Conclusions and Recommendations 
■ The calibrated model is a good tool for assessing options. 

■ A new c6000m3 service reservoir is of the right order of size to meet future demands of the 

Otaki area. The required size can only be confirmed when a decision is made on water supplies 

to Te Horo and Hautere. 

■ There are a number of possible sites along high ground no1th of the racecourse. We have 

considered two particular sites but a number of viable locations could be possible between Te 

Manuao rd and Ringawwhati Rd. 

■ Locating the reservoir at 45m aMSL will not provide sufficient pressure to maintain residuals 

above 25m during periods of average demand at 2026 population levels. 

■ Constructing the reservoi1· at 67.5m aMSL allows the reticulation system to be maintained at 

acceptable pressures during periods of average demand but not during peak demand in 2026. 

To enable satisfactory pressures under all flow conditions some 2km of the trunk main along 

Mill Road has to be upgraded. 

■ The yield of the new bore at County Road should be con tinned. Once confirmed storage and 

reticulation needs can be confinned using the calibrated model. Initial modelling indicates that 

a yield of 551/s is sufficient for needs up to 2026. 

■ The current time and pressure control regime operating for the County Road Booster Pump 

Station will need modification once the system is connected to a new reservoir. Simple 

changes to the regime indicate that it will be possible to keep both reservoirs filled over a 

medium term cycle. 

■ There are still some issues to be resolved regarding operation of the water supply model -

these need to be resolved before any fu1iher scenario assessment is unde1iaken. 

■ There are wider issues relating to the operation of the Otaki system which need to be 

investigated before major investment in storage is made. In particular the apparently high over 

night use. 

■ Initial enqui1ies regarding land ownership needs to be made in respect of the potential sites 

identified. These enquiries should be extended to include for any site in the area between 

options 3 and 4 provided that the ground level is above 60m. 

■ Following discussion with potential landowners a first sweep of ground condition should be 

made to fu1iher fine tune the prefe1Ted site in advance of major spend on site investigation. 

■ Initial meetings should be held with the Planning Authority to highlight any other potential 

constraints or clashes with other developments. Mitigation measures could be explored 

including planting, use of existing trees as screening, cross country pipeline routes etc. 
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Executive Summary 

KAPITI COAST WATER MODELLING 
PHASES 4+5 - WATER NETWORK DEVELOPMENT PLAN 

This report outlines the process and outcomes of a master planning exercise carried out to identify 
capital requirements for water network development in Otaki, Waikanae and Paraparaumu/Raumati out 
to 2046. 

The water network model built in phases 1-3 of the KCDC Water Modelling Project has been used as a 
base to develop a 30-year water networks capital investment programme. This involved creation of 
future planning horizon demand scenarios, assessment of the network in relation to performance cri teria 
for pressure, fire flow and storage, and identification of capital projects to address deficiencies. Unit 
rates were used to assign potential high level costs to these projects. 

A summary of the costs of the recommended capital works are summarised in Table 1-1. It was found 
that with expenditure to bring the network up to standard spread over the next 10 years, the network 
would require no additional capital investment between 2026 and 2046 with the currently expected 
population growth. 

Table 1-1 : Cost Overview 

Upgrade Type 2016 2026 2036 2046 Total 

Greenfields $2,550,000 $1,700,000 $0 $0 $4,250,000 
- - -

Strategic $13,500,000 $4,150,000 $0 $0 $17,650,000 

Pressure $2,300,000 $ 1,800,000 $0 $0 $4,100,000 

Fire $7,350,000 $1,000,000 $0 $0 $8,350,000 

Total $25,700,000 $8,650,000 $0 $0 $34,350,000 
- - -

The recommended upgrades are listed in Table 1-2, and plans giving an overview of the upgrades are 
shown in Figure 1-1, Figure 1-2 and Figure 1-3. 

Some alternative upgrade options are discussed in detail, which could reduce costs or provide other 
benefits. These may be investigated further if required. 
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Table 1-2: Upgrades Summary 

UPG01 Greenfields I 7.3.1 I ~~:~~ c:ll O \JUt,JIJIY 
I Connects the Ngarara development to 

the existing network 
650m of 200mm ID main 

I Greenfields I 7.3.2 I Waikanae North 
Connects the remaining Waikanae 

I 500m of 200mm ID main UPG02 North development to the existing 
Supply Main network 

UPG03 I Greenfields I 7.3.3 
Airport Industrial I Connects the Airport Industrial I 500m of 300mm ID main 
Supply Main development to the existing networK 

1 x pump station, 

UPG04 Greenfields I 7.3.4 
159 w A I WPS · • •t I 1 x 250m

3 
reservoir, I Inara venue , nsIng main, reservoir and gravI y 500 f 100 ID • • 

Development distribution network for 80 properties I mai~ ~OOm ~5~mmr:~ng 

reticulation 

I Tasman Roao Connects Tasman Road bores to Otaki 
UPG05 I Strategic I 7.4.1 Trunk Main I Main Street 

1,500m of 250mm ID main 

New reservoir and combined 

UPG06 Strategic 1 1.4.2 Otaki Reservoir 
I inleUoutlet main connecting to Otaki 1 x 2,500 m3 reservoir, 

network upstream of County Road 1,750m of 250mm ID main 
WPS 
Connection from Elizabeth Street to 

I Strategic I Ngarara Loop 1 Ngarara supply main. Installation of a I350m of 250mm ID main, 
UPG07a 7.4.3 Stage 1 

new PRV at intersection of Ngarara 2,050m of 200mm ID main, 
Road and Ferndale Drive set to deliver 1 x new 200mm diam PRVs 
67m HGL. 
Connection from Ngarara development I 

I Strategic I 7.4.3 
Ngarara Loop through to Waikanae Beach. 1 150 f 200 ID 

UPG07a j Installation of a new PRV delivering 1 'x ne:'.. ~OOm;~iam ~~~~ Stage 2 53m HGL between Ngarara and the 
Waikanae Beach zone. 
Extension of Tui High Level from Tui 
Cresc::ent to the end of Kotare Street 1 650m of 100mm ID m in 

UPGOB I Pressure 7.5.1 I Tui High Level (feeding the WPS to supply the 159 90 a · 
Extension Winara development). Also includes approx. r cuStomer 

reconnection of around 90 properties in reconnec ions 
Kotare Street to the new Tui HL main. 
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$1,600,000 & Security of 
Supply 

F2 (severe) 
$11,900,000 2016 & Security of 

Supply 

I $2,650.000 1 2026 
I P1 (severe) 

P4 (moderate, 
P5 (moderate) 

I P1 (severe) 
P5 (moderate) 

$1,500,000 2026 

I 
& Security of 
Supply 

I $1 ,050,000 I 2016 I P2 (moderate) 
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UPG09 

UPG10 

UPG11 

UPG12 

UPG13 

UPG14 

UPG15 
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Upgrade 
Type 

Pressure 

Pressure 

Pressure 

Fire 

I Fire 

I Fire 

I 

Report 
Section 

7.5.2 

7.5.3 

7.5.4 

7.5.5 

7.6.1 

7.6.2 

I 7.6.3 

Upgrade name 

Ngaio Street Valve 

I 
, Level Riwai High 

Te Moana PRV 

Peka Peka 

Otaki Loop Fire 
Main 

I Kapiti Road Fire 
Main 

Hurley Road and 
Magrath Avenue 
Fire Mains 

I 

Description 

Open Ngaio Street boundary valve to 
increase supply from Kakariki DMA 
into Hemi DMA. Will require new flow 
meter 
Extension of Riwai High Level to 
supply high-elevation properties. Also -· -·---
· · ·,Ives reconnection of th1 ree existing 

onnection of 
wand 

-·---•·"~ ... ~ .. __ . __ . - ··--· .ion. 

Installation of new PRV at intersection 
Te Moana Road and Korimiko Road. 

New 150mm ID main in Rutherford 
Drive between Pharazyn Avenue and 
Marram Way 
Connection from Otaki Reservoir to the 
Riverbank industrial zone, connecting 
trhough to the 200mm diam main from 
Ranoiuru bore in Riverbank Road. 

--- ·- .. 
,iti Road 
the 
Airport 

Industrial (near Cedar Drive I 

I New mains in Hurley Road and 
Magrath Avenue 
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Upgrade Quantities 

1 x new 150mm diam flow 
meter 

3 x distribution main 
reconnections, approx. 90 

1 x new 200mm diam PRV 

2,050m of 150mm ID main 

250m of 250mm ID main, 
2,850m of 200mm ID main 

I 950m of 250mm ID main 

I 350m of 150mm ID main 

Cost 

$50,000 

$1 ,100,000 

$100,000 

$1 ,800,000 

$3,350,000 

$1 ,000,000 

I 

I $300.000 

Planning 
Horizon 

Olb 

1 2016 

2016 

2026 

2016 

J 2026 

2016 

I 

Deficiencies 
addressed 

P2 (moderate1 
F1 (severe) 

P3 (mooerate 1 

P4 (moderate) 

PS (moderate ) 

F2 (severe) 

F3 (severe) 
F4 (moderate) 

I F4 (moderate) 

I 
I 

UPG16 I Fire I 7.6.4 I Rangiuru I New mains from Rangiuru bores to Old I 600m of 1somm ID main 
Coach Road and In The Ave 

I $650,000 I 2016 1 FS (severe) 

I 7.6.s 
Mountain View 1 

New main in Robert McKeen Street 
UPG17 Fire ' Terrace 

from Tasman Road to Mountain View 
Terrace 
New main in Matene Street between 

UPG18 I Fire I 7.6.6 I Lupin Street I Main Street and Hadfield Street, 
continuing in Hadfield Street to 
Tamihana Street 

UPG19 I Fire I 7.6.7 I Ot k. s rt d I New main from sports field gates 1n 
a I po s groun Mill Road to sports fields. 
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I 480m of 150mm ID main I $450,000 

I 300m of 150mm ID main 1 $300,000 
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I 2016 FS (minor) 
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UPG21 
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Total 
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I Fire 

Fire 
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() Stantec 

I 7.6.8 I Freemans Road 

I 7.6.9 Puriri Road 

I 7.6.10 Groves Road 

New mains in Elphick Street, Te 
Manuao Road and Freemans Road 
bertween Waitohu Valley Road and 
Rahui Road. Also in Tararua Crescent 
and Renata Road 
New 150mm mains in Greenaway 

I Road from Te Moana Road to Purin 
Road, and continuing in Puriri Road to 
ust short of Kauri Road 

I New 150mm main in Kohutuhutu Road 
between Matatua Road and The Palms 

Page 7 

KAPITI COAST WATER MODELLING 
PHASES 4+5 - WATER NETWORK DEVELOPMENT PLAN 

I 1,550m of 150mm ID main 

I 560m of 150mm ID main 

120m of 150mm ID mam 

$1,400,000 I 2016 I F9 (severe) 

I ssoo.ooo I 2016 I F10 (moderate) 

$150,000 I 2016 F11 (minor) 

$34,350,000 
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1 Introduction 
In 2009, MWH NZ Ltd. were first engaged by Kapiti Coast District Council (KCDC) to update the KCDC 
water models and use them for various network design projects. This process created the models WPR 
M03 (simulating the Waikanae / Paraparaumu / Raumati network), and Otaki M02 (representing Otaki). 

In May 2016, Kapiti Coast District Council (KCDC) engaged MWH to undertake a full rebuild of the water 
network model from base data, followed by phases of network development planning and calibration. 
This project is intended to confirm major capital works in KCDCs long-term asset management plan for 
water supply. 

The Kapiti Coast Water Modelling project comprises 6 phases. Phases 1 to 3 included rebuild of the 
model network, rebuild of the model demand and model verification. The processes and outcomes from 
these phases of the project are outlined in the Model Build and Verification report (MWH, August 2016), 

This report contains details of Phases 4 and 5, including the development of a Planning Model and 
identification of future network upgrades to produce a Water Network Development Plan (WNDP), 
outlining water networks capital investment required to maintain levels of service out to 2046. 

Phase 6 of the project relates to model calibration, and will be addressed in a separate report. 

1.1 Objectives 
The objectives of Phase 1 to 3 of the project have already been completed and are covered in the 
previous Model Build and Verification report (MWH, August 2016). The objectives were: 

• Process asset data kept in the lnfoNet asset management system and identify any critical issues 
before import to the model network. 

• Derive categorised demands on a District Metered Area (OMA) level from billing and bulk flow data, 
including residential, commercial and water loss categories. 

• Create Annual Average and Average Day Peak Week (ADPW) demand sets, based on daily flows 
from the 2014/15 financial year. 

• Define model boundary conditions and develop controls based on any available data, to ensure the 
model produces similar outputs to field data. 

• Save the model as KCDC WS MOP04. 

The objectives for phases 4 and 5 relate to development of the WNDP. This report documents the 
processes and outcomes of the work to achieve these objectives, as outlined below. 

• Develop future demand scenarios. 

• Undertake a system performance assessment for the future scenarios. 

• Prepare a water network development plan. 

Phase 6 objectives will be addressed in a separate document, and include: 

• Prepare and oversee a calibration field test. 

• Undertake a calibration of the model. 

1.2 Specifications 
No specifications have been developed for KCDC, but work was based on the Wellington Water's 
Regional Water Model Specifications 2014 v6. 

1.3 Software 
The modelling software used is lnfoWorks WS version 16.5, supplied by lnnovyze. 
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2 Study Area 
Kapiti Coast District lies on the west coast of the North Island, just north of Wellington. The district is 
part of the Greater Wellington region, and consists of four major towns - Otaki, Waikanae, 
Paraparaumu/Raumati and Paekakariki. 

The district lies on the slopes of the Tararua ranges to the east and slopes down to sea level in the 
west. The towns generally sit on the coast, with elevations up to around 1 00m. Otaki and Paekakariki 
have separate water networks, and Waikanae, Paraparaumu and Raumati have a combined network 
known as the WPR network. This study deals only with the Otaki and WPR networks, excluding 
Paekakariki. 

The Otaki network is supplied from the Tasman and Rangiuru bores, which sit between the main 
township (on SH1 ) and the beach. Water is pumped through reticulation down to the beach and up to 
the township, and at SH1 water is boosted up through a higher supply zone to the Waitohu Reservoir. 

The WPR network is fed from the Water Treatment Plant (WTP) on the Waikanae River. From there 
water is pumped along separate trunk mains, north to Waikanae and south to Paraparaumu/Raumati. 
The Waikanae trunk main feeds into the Kakariki Reservoir. This supplies all of the Waikanae township 
with water gravitating down to SH1 and the town centre, then on down through twin trunk mains to 
Waikanae beach. From there water also feeds north to the Peka Peka rural community, which 
comprises a number of fixed volume restricted-flow customers. 

Paraparaumu/Raumati trunk main heads south to the Otaihanga Reservoir, and then on to the Riwai 
Reservoir which is the main supply for all of Paraparaumu/Raumati. A number of restricted supply rural 
customers are serviced off the trunk main. A small number of high-elevation customers receive water 
via a booster station at Riwai Reservoir, but the remainder of the network is supplied via gravity from 
Riwai Reservoir. Water flows across SH1 and through central Paraparaumu, before the network splits 
into four main supply routes, each supplying a OMA. 

Figure 2-1 and Figure 2-2 show overviews of the reticulation networks including OMA extents. Figure 
2-4 and Figure 2-3 show operational schematics of the WPR and Otaki water supply networks, including 
reservoirs, DMAs, district flow meters, pump stations and exports. 

Figure 2-1 : Otaki Network Overview 

Status: 
Project No.: Page 10 
Our ref: KCDC WNDP Report - Jan 2017 .docx 



~ MWH. 

Figure 2-2 : WPR Network Overview 
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3 Data Sources 

KAPITI COAST WATER MODELLING 
PHASES 4+5 -WATER NETWORK DEVELOPMENT PLAN 

KCDC provided the following data for use in development of future planning horizons: 

• The Kapiti Coast Water Conservation Report (2015/16), containing current water use and target 
water use figures. 

• Population projections document "2014 Kapiti Coast District projections Update: revision to a 
2013 census base and updated net migration and household formation assumptions." 
(Monitoring and Evaluation Research Associates Ltd, June 2014) 

• Greenfields development areas (as shown in the District Plan land use zones) 

These data sets were used in combination with the Master Operational Model KCDC MOP04 to create 
the Water Network development Plan. 

In addition to data sets, KCDC operations staff were consulted regarding network operational philosophy 
and control rules governing pumps and reservoirs. 

4 Population and Demand Growth 

4.1 Design Demand Target 
The Kapiti Coast Water Conservation Report 2015/16 provides information on current water use, and 
sets out a target peak summer demand of 490 I/person/day. This figure includes residential demand, 
commercial I industrial demand and water loss. The report shows that the WPR network is already 
achieving this target, and water use on the Otaki network is just above this rate but reducing rapidly. 

It was therefore agreed with KCDC that 490 I/person/day would be an appropriate design demand for 
use in the WNDP. 

Using this assumption, population projections provided by KCDC were used to calculate the design 
demand for the total system, which includes the residential, commercial and leakage demands. It has 
been assumed that commercial and leakage demands associated with the existing network will not 
increase into the future. The increase in future demand has therefore been split between greenfields 
industrial developments, greenfields residential demand and infill demand . 

4.2 Population Projections 
Projected populations for the Kapiti Coast area were provided by Kapiti Coast District Council and 
sourced from "2014 Kapiti Coast District projections Update: revision to a 2013 census base and 
updated net migration and household formation assumptions." (11 June 2014, Monitoring and Evaluation 
Research Associates Ltd), and were supplied by sub-district from 2013 to 2038 in 5 year intervals. 

The populations were interpolated to align with the water network planning horizons and extrapolated 
past 2038 using the 2033 to 2038 growth factor to attain a figure for 2046. 

Table 4-1: Population Projections 

Water Supply Zone I 2016 I 2026 2036 I 2046 

Waikanea 11,426 

Paraparaumu/Raumati 27,249 ---- ------ - -
Otaki 5,883 

Total 44,558 

13,056 

28,636 

5,912 

47,603 

14,669 16,207 

29,458 29,954 

5,771 5,547 

49,898 51,708 

Otaki is forecasted to decrease in population after 2026, however for modelling purposes it was 
assumed that demand in Otaki will remain constant after 2026. 
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4.3 Design Demand 
The total system design demand for the planning horizons has been calculated in a top-down manner, 
starting from the assumption of 490 I/person/day total system demand derived from the Kapiti Coast 
Water Conservation Report 2015/16. 

Table 4-2 shows the total demand figures in each supply zone, calculated from the population 
projections. 

Table 4-2: Design Demand 

Water Supply Zone I 2016 (m3/day) I 2026 (m3/day) I 2036 (m3/day) 2046 (m3/day) 

Waikanae 5,599 6,397 7,188 7,942 

Paraparaumu/Raumati 13,352 14,031 14,434 14,677 

Otaki 2,883 2,897 2,897 - 2,897 

Total 21,834 23,325 24,519 25,516 

The design demand figures for each planning horizon were then broken down into the following 
categories: 

• Existing residential demand 
• Existing commercial and leakage demand 
• Greenfields development demand (commercial and industrial) 
• Residential infill development demand 

4.3.1 Greenfields Developments 

Areas planned for future development are shown in Figure 4-1, along with the levels of development in 
each planning horizon. The proposed property numbers were sourced from the current consent 
applications that have been received by KCDC as of October 2016. 

-

-
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Figure 4-1 : Greenfields Development Areas 

As can be seen, Ngarara and Waikanae North will both form part of the Waikanae network. The airport 
industrial area wi ll be supplied from Paraparaumu. Table 4-3 and Table 4-4 show the size and demand 
associated with the greenfields development areas. 

Table 4-3: Future Greenfields Develpoment Units 

Development j 2016 j 2026 I 2036 I 2046 

Waikanae North o 
- ---+-- 400 Pro erties 400 Pro erties 400 Pro erties 

Ngarara o 250 Pro erlies - - - - 550 Pro erties 

28.2 Ha 

850 Pro erties 

28.2 Ha Airport Industrial o 10.3 Ha - - ~ ----
Table 4-4: Future Greenfields Development Demand 

Development j 2016 (ml/day) j 2026 (ml /day) j 2036 (ml /day) 2046 (ml /day) 

Waikanae North o 490 490 490 ----t--
Ngarara O 306 674 - - - - 1,041 
Airport Industrial o 445 - --- 1,218 1,218 

These demands are subtracted from the total system design demand figures presented in Table 4-2 to 
facilitate calculation of infill demand. 

4.3.2 Existing and Residential infill Demand 

The base demands in the model have been based on billing data from 2014/15, and represent annual 
average demands. Table 4-5 shows these demands. 

Table 4-5: Existing Average Demands 

Water Su I Zone I Existing Commercial I Existing Leakage I Existing Residential 
PP Y Demand (ml /day) Demand (ml /day) Demand (ml /day) 

Waikanae 

Paraparaumu/Raumati - ~---
Otaki 

599 

1,277 

395 

1,877 2,264 

1,672 5,104 

732 1,320 

The existing commercial and leakage components of demand are assumed to remain constant into the 
future. These are therefore also removed from the total system demand. What remains represents 
residential demand on the existing network, including infill growth, and scaled to represent peak summer 
day. 

Both infill growth and seasonal increase in demand are assumed to be distributed across the network 
relative to the existing residential demand, so a combined scaling factor is used to represent both 
summer peak scaling and infill growth. 

The breakdown of the design demand and residential demand scaling factors are shown in Table 4-6. 

Table 4-6: Future Residential Infill and Seasonal Demand Scaling Factors 

w t s I z Design and Infill Residential 
a er upp Y one Demand (ml/day) 

2016 2046 

Waikanae 
3,123 3,125 3,549 3,935 

Paraparaumu /Raumati 
10,403 10,638 10,267 10,510 

Otaki 1,756 1,770 1,770 1,770 
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4.4 Peka Peka and 159 Winara Development Demands 
Based on discussions with KCDC, two additional sets of demand were applied to the model to represent 
particular developments with a high likelihood of occurrence. As these are small localised developments 
demand for the remainder of the network was not recalculated. 

4.4.1 Peka Peka 

KCDC advised they wished to upgrade the supply for Peka Peka residential properties from fixed­
volume trickle-feeds to full on-demand supply. It was thought this might create the potential for growth 
in Peka Peka which has not been accounted for in the overall methodology. 

The following changes were made to the model to ensure the network would be capable of supplying 
this increased demand: 

• Current per-property demand in Peka Peka is low in comparison to other KCDC DMAs, so to 
ensure any change in water use habits which might be caused by a change to on-demand 
supply was accounted for, Peka Peka demand was increased to 490 I/person/day, the same 
figure used for greenfields residential demand. Assuming occupancy of 2.5 people per property 
this equates to 1,225 I/prop/day. With 72 properties this amounted to a total demand of 1.02 I/s, 
88 m3/day. 

• The demand pattern from the adjacent Rauparaha OMA was used to represent demand 
distribution across the day, with a daily peaking factor of 2.2 at 7:20am. 

• The demand was scaled by a factor of 2 in the demand scaling data set, representing a doubling 
of the population was doubled from 180 people to 360 people to represent maximum potential 
growth. 

• Leakage on the network was not altered. 

The resulting total Peka Peka daily design demand is 176 m3/day, with a peak demand of 5.1 I/s at 
7:20am. 
The previous Peka Peka demand of 59 m3/day, with a maximum demand of 0.7 I/s was left in place in 
2016, but was replaced with the new higher demand in the 2026, 2036 and 2046 planning horizons. 

4.4.2 159 Winara Development 

A new development on the eastern side of Winara Avenue in Waikanae is currently in the consenting 
stage. It is anticipated that this development will consist of 81 residential properties. These were 
therefore added to the model, on a single node in the centre of the development area. 

The resulting total Winara Development daily design demand is 99 m3/day, with a peak demand of 2.5 
I/s at 7:20am. This demand was assigned in the 2016 planning horizon and remained unchanged in all 
following planning horizons. 
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4.5 Demand Summary 

KAPITI COAST WATER MODELLING 
PHASES 4+5 - WATER NETWORK DEVELOPMENT PLAN 

The demands used in the model for the WNDP are summarised in Table 4-7. 

Table 4-7 : Demand Summary 

Supply Zone / Category 2016 (ml /day) 2026 (ml/day) 2036 (ml/day) 2046 (m3/day) 

Waikanae 5,698 

Existing Commercial 599 

Existing Leakage 1,877 

Existing Residential + Infill 3,123 

Greenlields 99 

Paraparaumu/Raumati 13,352 

Existing Commercial 1,277 

Existing Leakage 1,672 

Existing Residential + Infill 10,403 
-

Greenfields 0 
-

Otaki 2,883 

Existing Commercial 395 

Existing Leakage 732 

Existing Residential + Infill 1,756 

Greenfields 0 
-

Total 21,933 
-
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5 Performance Criteria 

KAPITI COAST WATER MODELLING 
PHASES 4+5 - WATER NETWORK DEVELOPMENT PLAN 

Performance criteria have been specified for storage, minimum and maximum pressures and fire flows. 
Security of supply has not been specifically assessed, but known issues have been considered in the 
selection of upgrades where required. These are discussed in the individual upgrade descriptions in 
Section 7. 

5.1 Storage 
KCDC requires reservoirs to have sufficient storage for 24 hours of average demand for the area they 
service, plus storage sufficient for firefighting according to the New Zealand Fire Service Firefighting 
Water Supplies Code Of Practice SNZ:PAS 4509:2008 (known as the Fire Code). 

5.2 Pressures 
The KCDC AMP 2015 states that pressures at the point of supply for properties connected ot the KCDC 
water network should be above 25m at all times. There are some rural areas where the customer 
supply is maintained through fixed-volume trickle-feed supply - in these areas minimum pressure is only 
required to stay above zero. 

There is no requirement in the AMP for maximum pressure, but to reduce mains breaks from high 
pressure and water loss through leakage, areas where pressure exceeds 80m have been identified. 

To ensure upgrades focus on areas where investment will have the best results, areas where less than 
5 properties are affected have not necessarily been addressed. 

Appendix B contains plans showing minimum pressures across the network in each planning horizon 
BEFORE any upgrades have been put in place. 

Appendix C contains plans showing minimum pressures across the network in each planning horizon 
AFTER upgrades have been implemented. 

5.3 Fire Flows 
The KCDC AMP 2015 states that they will meet the requirements of the Fire Code. 

The Fire Code states that the required fire flow depends on the fire class of a building, which in turn 
depends on a number of characteristics which will vary from building to building, including the size of 
rooms (fire cells) and what that building will be used for. As every building has its own fire class 
(including buildings which have not yet been built), it was necessary to set limits on what fire class the 
council is required to supply. 

Fire class plans were developed, based on land use zoning. These plans were used as a base for 
discussion with the New Zealand Fire Service (NZFS), in which suggestions and alterations to the plans 
were made. The final fire class plans are shown in Figure 5-1, Figure 5-2 and Figure 5-3. 

Buildings may exist now or in the future with a higher fire class than the area they are in. The fire class 
plans are an indication that these buildings may not have sufficient cover for firefighting. It is thought 
that this may form the basis for discussions with the building owner, to ensure they are aware they need 
to either provide additional firefighting capabilities (on-site storage or sprinkler systems) or reduce their 
fire class (through reduction in fire cell size or a change in use of the building). 

The Fire Code requires that the specified fire flows should be available at 2/3 of peak demand. In the 
KCDC network demand is 2/3 peak demand at 8pm - this is when fire flows have been assessed. 

Appendix D contains plans showing the available fire flow at every node on the network in the 2043 
planning horizon after upgrades have been implemented. 
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KCDC Fire Class Plan - Otaki 
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PHASES 4+5 -WATER NETWORK DEVELOPMENT PLAN 

6 Performance Assessment 
The initial performance assessment was carried out in 2046, to ensure that all areas with levels of 
service deficiencies cou ld be identified in one pass. Once upgrades had been identified, progressive 
planning horizons were tested without the upgrades to identify what planning horizon they would first be 
required in. 

6.1 Summary 
Figure 6-1, Figure 6-2, and Figure 6-3 show areas where levels of service for pressure and fire flow are 
not met. Storage is addressed in Section 6.2, and details on the pressure and fire flow deficiencies are 
provided in Sections 6.3 and 6.4. Areas where levels of service are not required (e.g. rural areas) are 
also shown but it is noted that these have been excluded from further assessment once it has been 
determined they do not experience negative pressures. 

Table 6-1 summarises the pressure deficiencies and Table 6-2 summarises the fire flow deficiencies in 
tabular form. 

../. I 
I 

... .' ' 

~ ' 

~ 
Mo~ntain View < 25 1/s 
Fire Flow (F6) 

Rangiuru < 25 I/s " 
· Fire Flow (F5) ;",/.· . 

, . 
/ Riverbank Industrial 

_ /. , < 100 I/s Fire Flow (F2) 
( I 

. .. '· -,., 
-- .,,,,,.;.~ .::::;:- . 

' ·, ~- , Otaki Main Highway 
f, Commercial < 50 Ifs 

r~ 
,/ · 1 Fire Flow (F2) 

,' - ...... 

Figure 6-1 : Otaki Pressure and Fire Flow Deficiencies (2046) 
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Peka Peka low 
pressures (PS) 

Waikanae Beach low 
pressures (P1) 
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·\..,c~~ :- . . . 

~ ~ 
Te Moana Road and 
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~ 

Figure 6-2 : Waikanae Pressure and Fire Flow Deficiencies (2046) 
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Figure 6-3 : Paraparaumu-Raumati Pressure and Fire Flow Deficiencies (2046) 
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Table 6-1 : Pressure Deficiencies 

Deficiency Description / Reference 

aarara ana ""'Bo 0 

P1 pressures 
(Section 6.3.1) 

Hemi Street OMA, Tui Crescent 
P2 Kotare Street low pressures 

Section 6.3.2) -
P3 

Riwai High Level low pressures 
(Section 6.3.3) 

Te Moana Road high pressures 
(Section 6.3.4) P4 

Peka Peka low pressures 
(Section 6.3.5) P5 

Table 6-2 : Fire Flow Deficiencies 

Deficiency Description / Reference 

# Props with Pressure 
< 25m or> 80m 

Approx. 3,800 props 
I (including Ngarara) 

137 existing props 

84 existing props 

I Approx. 1,750 props 
(including Ngarara) 

1

144 props 
(on-demand, including 
f'1rowth) 

KAPITI COAST WATER MODELLING 
PHASES 4+5 - WATER NETWORK DEVELOPMENT PLAN 

Comments Severity Addressed by 

Low pressures due to 
extreme head losses in Severe 

I UPG07 - Ngarara Loop 
existing Te Moana Road (Section 7.4.3) 
mains 
Low pressures - UPG08 - Tui High Level 
connected to low level Moderate Extension 
reticulation (Section 7 .5.1 
Low pressures - UPG09 - Riwai High Level 
connected to low level Moderate Alterations 
reticulation (Section 7.5.3) 

UPG11 - Rauparaha PRV 
High pressures at night Moderate Relocation to Te Moana Road 

(Section 7.5.4 
Low pressures due to high UPG12 - Rutherford Drive 
head loss in existing Moderate Upgrade 
Rutherford Drive main (Section 7.5.5 

# Props Not Covered Fire Class Severity Addressed by 

F1 
Waikanae Town (Parata Street and Omahi 
Street) D 

Approx. 60 Commercial 
and Industrial 

FW3 and FW4 Severe 
UPG09 - Ngaio Street Valve 
(Section 7.5.2) 

F2 

F3 

Status: Draft 

Section 6.4.1 

Riverbank Road and Otaki Main Highway 
(Section 6.4.2) 

Airport Industrial 
Section 6.4.3 

Project No.: 80508973 

Approx. 145 Commercial 
and Industrial 

Unknown - up to 28.2 Ha 

Page 25 

FW3 and FW4 I Severe 

FW4 Severe 

UPG05 - Tasman Road Trunk Main, 
Otaki Reservoir & Otaki Loop Fire 
Main 
_{_Sections 7.4.1, 0 & 7.6.1) 
UPG14 - Kapiti Road Fire Main 
·section 7.6.2 
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F4 I Hurley Road and Magrath Avenue 
(Section 6.4.4) 

I Approx. 20 Industrial 

F5 
Rangiuru I App~x. 200 Residential 

· (Section 6.4.5) 

F6 I Mountain View Terrace 
(Section 6.4.6) 

Approx. 60 Residential 

F7 I Lupin Road 
(Section 6.4. 7) 

Approx. 60 Residential 

F8 
Otaki Sports ground 
(Section 6.4.8) 

Approx. 10 Residential 

F9 I Freemans Road 
(Section 6.4.9) Approx. 200 Residential 

F10 I Puriri Road 
(Section 6.4.1 O) 

Approx. 75 Residential 

F11 Groves Road 
' (Section 6.4.11 ) 

Approx. 10 Residential 

F12 I Hookway Grove 
'Section 6.4.12) I Approx. 35 Residential 

Status: Drafl 
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I FW4 

1 FW2 

FW2 

FW2 

FW2 

FW2 

FW2 

FW2 

FW2 

KAPITI COAST WATER MODELLING 
PHASES 4+5 - WATER NETWORK DEVELOPMENT PLAN 

UPG14 - Kapiti Road Fire Main & 

I Moderate I UPG15 - Hurley Road and Magrath 
Avenue Fire Mains 
·sections 7.6.2 & 7.6.3' 

Severe 

Moderate 

Moderate 

Minor 

Severe 

Moderate 

Minor 

I Minor 

UPG16 - Rangiuru Mains 
(Section 7.6.4) 
UPG17 - Mountain View Terrace 
(Section 7.6.5) 
UPG18 - Lupin Road 
(Section 7.6.6 
UPG19 - Otaki Sports Ground 
(Section 7.6.7 
UPG20 - Freemans Road 
(Section 7.6.8 
UPG21 - Puriri Road 
(Section 7.6.9 
UPG22 - Groves Road 
(Section 7 .6.10 
UPG09 - Riwai High Level Alterations 
(Section 7.5.3 
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6.2 Storage Deficiencies 

KAPITI COAST WATER MODELLING 
PHASES 4+5 -WATER NETWORK DEVELOPMENT PLAN 

Storage Calculations are shown in Table 6-3 for 2046. As can be seen, Otaki is the only area where 
storage is required before this time. A new reservoir is proposed to make up the shortfall (UPG06), and 
based on the 2016 population of Otaki, this reservoir is required as soon as possible. Section 7.4.2 has 
details of the proposed reservoir. 

Table 6-3 : Reservoir Storage Assessment 

2016 Residential Demand 
m3/da 

2016 Population 11,426 27,249 5,883 
Average Residential Per Capita Demand 

198 187 224 I/ea /da 
2046 Population 16,207 29,954 5,912 
2046 Annual Average Residential Demand 

3,211 5,611 1,327 
(m3/dai'.} 
2046 Airport Industrial Demand 

1,218 m3/da 
2046 Average Day Total Supply 

5,687 9,778 2,454 
m3/da 

Fire Storage Requirement 
(with max fire class FW4) 270 270 270 
m3 

2046 Required Capacity 
(24 hours average day demand+ fire storage) 5,957 10,048 2,724 
m3 

. Paraparaumu . 
Current storage Wa1kanae I R t· Otak1 auma 1 

Kakariki 

Tui 

Riwai 

Otaihanga 

Waitohu 

Total 

Status: Draft 
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5,700 

1,400 

7,100 

11,250 

5,680 
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Pressure Deficiencies 

KAPITI COAST WATER MODELLING 
PHASES 4+5 - WATER NETWORK DEVELOPMENT PLAN 

6.3 

6.3.1 Ngarara and Waikanae Beach Low Pressures (P1) 

In 2046, it was found that head losses in the existing Te Moana Road mains was extremely high. This is 
largely due to the increase in demand at Ngarara greenfields development, which is supplied from these 
mains. 

Widespread low pressures ------.:.... 
in Waikanae Beach 

\ 

\ 

Figure 6-4 : Waikanae Pressures - 2046 Non-upgraded 
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6.3.2 Hemi Street OMA, Tui Crescent and Kotare Street Low Pressures (P2) 

Low pressures throughout the Hemi Street OMA together with extreme low pressures in Kotare Street 
and Tui Crescent were found to be partly due to head loss upstream of Hemi Street flow meter. 

To ensure all flow into the Hemi Street OMA is metered, a valve in Ngaio Street has been closed. This 
creates a boundary for the Hemi Street OMA, and forces all flow into the OMA to go through the Hemi 
Street flow meter. However, the network upstream of this flow meter is not designed for this high flow 
and causes high head loss. 

emi St flow meter 

1.·· ...• . . . . 
~ ·. ;5 

~ . . : -~ 
gaio Road valve 

- currently closed 

I I
' .. / link: Headloss per Unit 

!:::=::!~· 
L - >=2. 

.->= l . 
• • Customer Points: pnmi 

- · >=90. 
- · . >= 60. 
- · ♦ >=45. 

~ 
♦ >=35. 

. >=25. 

- • >= -999. 

Figure 6-5 : Hemi Street OMA, Tui Crescent and Kotare Street Pressures - 2046 Non-upgraded 
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.. po,tof 

6.3.3 Riwai High Level Low Pressures (P3) 

There are groups of properties in the hills to the east of Paraparaumu where pressures never reach the 
required 25m. Pressure at some properties drops as low as 12m. This is due to the elevation difference 
between these properties and the Riwai Reservoir which supplies them. 

In many cases these properties are on roads in which reticulation supplied by the Riwai High Level 
Reservoir is already in place. Properties in these same roads which are connected to the Riwai High 
Level pressure zone experience good pressure . 

• Customor Points: pnmax (m) 

I- • >=90. 
j--- ♦ >= 80. 
[ .... ♦ >= 70. 

L. . >= 30. 

I 

I 

Figure 6-6 : Riwai High Level Pressures - 2046 Non-upgraded 
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6.3.4 Te Moana Road and Waikanae Beach High Pressures (P4) 

Due to the elevation difference between properties in Te Moana Road and the Kakariki Reservoir which 
supplies them, around 1,750 properties experience pressures greater than 80m. This includes the 850 
properties predicted in the Ngarara Development. 

Pressures reach 94m at some properties. Due to high head losses in the upstream network during the 
day, the high pressures occur mostly at night. 

• Customer Points: pnmax (m) 
... • >= 90. 

• >= 80. 
♦ >= 70. 

·- · >=30. 

i}_ 
\ 

'-~ ~: :~d"_,:~ : -;, ~ 

High pressures at 
night between Ngarara -
Road and Rauparaha 
Street 

\ .. 
I .• 

Ngarara development 
____ _.,,,,i--~ Pressure at night > 80m .· .... , 

. - ---, .. 
': .. , ·, 

l 
z 

Figure 6-7 : Te Moana Road Pressures - 2046 Non-upgraded 
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6.3.5 Peka Peka (PS) 

KAPITI COAST WATER MODELLING 
PHASES 4+5 -WATER NETWORK DEVELOPMENT PLAN 

Under the increased demand outlined in Section 4.4 pressures in Peka Peka drop 50m further than the 
rest of Waikanae Beach under peak demand. This 50m additional head loss occurs in the 80mm 
diameter main running along Rutherford Drive and alongside the lagoons to the east of Rutherford Drive. 

EJ·--/ link: Headless per Unit 
I 1--- >:10. 

! 
!,-.. - >=5. 

i---- >:2. 
L .->:l. 

8 -·· • Customer Points: pnmi c... . >:90. 
_,. . >= 60. 

1- • >=45. 
L. • >= 35. 

-· · >=25 . 
• >= -999. 

Low pressures in 
Peka Peka 

Figure 6-8 : Peka Peka Pressures - 2046 Non-upgraded 
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6.4 Fire Flow Deficiencies 

KAPITI COAST WATER MODELLING 
PHASES 4+5 - WATER NETWORK DEVELOPMENT PLAN 

Fire flows were assessed after strategic and pressure upgrades had been put in place. 

6.4.1 Waikanae Town (Parata Street and Omahi Street) (F1) 

Parts of the commercial and industrial areas area in Central Waikanae struggle to achieve the 50 1/s 
total fire flow required for FW3. As the commercial area requires FW4 coverage, this is a significant 
problem. 

A closed OMA boundary valve in Ngaio Street separates the problem areas in the west from available 
fire flows of over 200 1/s in State Highway 1 and the east. 

FW2-25 l/s 

FW3-501/s 

FW4 - 1001/s 

Available fire flow 
around 20 1/s 

Ngaio Road 

Figure 6-9 : Waikanae Town Fire Flow Deficiency 
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6.4.2 Riverbank Road and Otaki Main Highway (F2) 

The Otaki commercial area on State Highway 1 receives marginally less than the 50 I/s required to meet 
the FW3 fire class requirement. The industrial area in Riverbank Road also achieves less than 50 I/s 
available fire flow, but requires 100 I/s to meet the FW4 fire class requirement for industrial areas. 

These areas (along with all of the Otaki Main OMA) are reliant on flow from the Rangiuru and Tasman 
bores. Rangiuru can supply 30 I/s, but although Tasman has pumps capable of supplying a total of 110 
I/s, network restrictions in Tasman Road prevent this being delivered to these areas at the required 
pressure. 

FWZ-251/s 

FW3 - 501/s 

FW4 - 100 1/s 

0 

Riverbank Industrial -
Between 40 and 50 1/s 
available 

I 
.. , 

/ 

" 

Figure 6-10: Riverbank Road and Otaki Main Highway Fire Flow Deficiency 
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6.4.3 Airport Industrial (F3) 

KAPITI COAST WATER MODELLING 
PHASES 4+5 - WATER NETWORK DEVELOPMENT PLAN 

As an industrial area the proposed Airport Industrial development will require FW4 coverage. With the 
current network, only 85 1/s is available at the point where connection to the existing network is 
assumed. 

The existing Te Roto industrial area is compliant with FW4, but the network is unable to deliver 100 1/s 
any further than the northern end of this area at the required pressure. 

FW2-25 l/s 

FW3-S0l/s 

Airport Industrial -
around 85 1/s available 

Figure 6-11: Airport Industrial Fire Flow Deficiency 
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6.4.4 Hurley Road and Magrath Avenue (F4) 

As an industrial zone, these two streets require FW4 coverage. The Fire Code states that for FW4, 50 
I/s must be available within 135m of every property, with a further 50 I/s available within 270m. 

As with Airport Industrial (Section 6.4.3), the existing network is unable to deliver 100 I/s past the 
northern end of the Te Roto industrial area. 

Additionally, the mains in Magrath Avenue and Hurley Road are single-ended 100mm diameter mains. 
These are unable to deliver 50 I/s fire flow down these roads, and properties at the south end of Magrath 
Avenue and the north end of Hurley Road are more than 135m from Kapiti Road. 

FW2-251/s 

FW3-S0l/s 

0 

~ 
Magrath Avenue -
around 30 1/s available 

0 

Hur ey Road - around 
35 1/s available 

Kapiti Road - around 
65 1/s available 

oo 

Figure 6-12: Hurley Road and Magrath Avenue Fire Flow Deficiency 
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6.4.5 Rangiuru {F5) 

KAPITI COAST WATER MODELLING 
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Around 200 properties near the beach at the end of Rangiuru Road do not have FW2 (residential) fire 
flow coverage. The cause is that the area is fed from the northern and eastern ends by long stretches of 
100mm diameter main. 

FW2-25 l/s 
FW3 - 50l/s 

FW4-100 1/s i 

Figure 6-13: Rangiuru Fire Flow Deficiency 
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6.4.6 Mountain View Terrace (F6) 

KAPITI COAST WATER MODELLING 
PHASES 4+5 - WATER NETWORK DEVELOPMENT PLAN 

Around 60 properties do not receive FW2 coverage in Mountain View Terrace. All reticulation in this 
area is 100mm diameter, and is a single-ended feed at Tasman Road. 

FWZ-251/s 

FW3-501/s 

FW4-1001/s l__J 

Figure 6-14: Mountain View Terrace Fire Flow Deficiency 
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6.4.7 Lupin Road (F7) 

KAPITI COAST WATER MODELLING 
PHASES 4+5 -WATER NETWORK DEVELOPMENT PLAN 

Around 60 properties do not receive FW2 coverage in Lupin Road. All reticulation in this area is 100mm 
diameter, and is supplied from a single-ended feed at the junction of Hadfield Street and Matene Street. 

FWZ-25 1/s 

FW3-S0l/s 

FW4 -100_1/_.• I _ __, 

Figure 6-15: Lupin Road Fire Flow Deficiency 
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6.4.8 Otaki Sports Ground (F8) 

KAPITI COAST WATER MODELLING 
PHASES 4+5 - WATER NETWORK DEVELOPMENT PLAN 

The sports ground is fed from Mill Road , but as the 100mm diameter main is long and supplied from a 
single-ended feed , FW2 fire flow is not able to be supplied. 

FW2-25 l/s 

FW3-501/s 

FW4 -100 1/s J 

Figure 6-16: Otaki Sports Ground Fire Flow Deficiency 
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6.4.9 Freemans Road (F9) 

KAPITI COAST WATER MODELLING 
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A large portion of the Waitohu residential reticulation is all 100mm diameter. Even though it is not a 
single-ended feed , the reticulation is too small to deliver the 25 I/s requ ired for FW2 to around 200 
properties. 

FW2- 251/s 

FW3 - S0l/s 

FW4 - 100 1/s ! 1/ 
·.J/ 

Oriwa Crescent - around 
13 11s available 

.... __ _ 

I 

/ 

.. 1 .. 
Figure 6-17: Freemans Road Fire Flow Deficiency 
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6.4.10 Puriri Road (F10) 

KAPITI COAST WATER MODELLING 
PHASES 4+5 - WATER NETWORK DEVELOPMENT PLAN 

Around 75 properties do not receive FW2 coverage in Puriri Road and Kauri Road. All reticulation in this 
area is 100mm diameter, and is supplied from a single-ended feed at Te Moana Road. 

FWZ-251/s 

FW3 - S0l/s 

FW4 - 1001/s 

Figure 6-18: Puriri Road 

Status: Draft 
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6.4.11 Groves Road (F11) 

KAPITI COAST WATER MODELLING 
PHASES 4+5 - WATER NETWORK DEVELOPMENT PLAN 

Around 10 properties do not receive FW2 coverage at the end of Groves Road as reticulation is 100mm 
diameter, and is supplied from a single-ended feed at Matatua Road. 

FWZ-251/s 

FW3 - S0l/s 

FW4-1001/s 

Available fire flow -
around 18 1/s 

I 
\ 

G) 

a 
< 
(1) 
(/) 

::u 
0. 

Figure 6-19: Groves Road Fire Flow Deficiency 
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6.4.12 Hookway Grove (F12) 

KAPITI COAST WATER MODELLING 
PHASES 4+5 - WATER NETWORK DEVELOPMENT PLAN 

Around 35 properties do not receive FW2 coverage in Hookway Grove. The main in this road is fed from 
Ruapehu Street as a single-ended and 100mm diameter, and pressure is low which limits the available 
flow. 

' ' ' 
' 

Available fire flow 
- around 15 1/s 

Figure 6-20: Hookway Grove Fire Flow Deficiency 
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6.4.13 Fire Flow Exceptions 

There are some points on the network where fire flow is not able to be supplied. These are mostly in 
rural areas or other points where customers are expected to provide their own fire cover. 

Figure 6-21, Figure 6-22 and Figure 6-23 show the areas on the water network which do not meet FW2 
fire class requirements in 2046, along with a description of the area which excludes it from requiring 
FW2 cover from the water network. 

If more detail is required, Appendix D contains plans showing the available fire flow in the upgraded 
2046 network on a node-by-node basis (note hydrants have not been included in the model). 

rl I 

~~:~~~-ir:-
__ :.,.._. -::--- ·~,_} 

Figure 6-21 : Otaki Fire Flow Exception Areas 
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,' , 

Figure 6-22 : Waikanae Fire Flow Exception Areas 
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. . 
-· . . 
"\ -~ 

\ 

Landfi ll supply line -
Available fire flow 
less than 25 1/s 

' 

/\ 
I \ 

Nikau Valley Rural 
area - Available fire 
flow less than 25 1/s 

Figure 6-23 Paraparaumu-Raumati Fire Flow Exception Areas 
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7 Upgrades 

KAPITI COAST WATER MODELLING 
PHASES 4+5 - WATER NETWORK DEVELOPMENT PLAN 

This section outlines the recommended upgrades which have been identified to address the deficiencies 
outlined in the performance assessment. 

Costs have been developed for pipework based on un it rates from recent projects MWH has worked with 
in the Wellington region. Details are contained in Section 7.2. 

7.1 Summary 
Table 7-1 gives a description of each upgrade, the estimated upgrade cost and the planning horizon in 
which it will be required. Some of the alternative or additional upgrades which were not recommended 
have been included for reference, . 

Figure 7-1, Figure 7-2 and Figure 7-3 show the locations of the upgrades within the networks. Sections 
7.3 to 7.6 give more details of each upgrade. 
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Table 7-1 : Upgrades Summary 

UPG01 I Greenfields I 7.3.1 "~"' 0
"' '-'Ul--'1--''Y !Chonnectts the Ntgarakra development to I 650m of 200mm ID main I $650,000 I 2026 N/A 

e exIs mg ne wor 

w "k N rth Connects the remaining Waikanae 
UPG02 I Greenfields I 7.3.2 I Suai fn~eain ° North development to the existing I 500m of 200mm ID main $500,000 I 2026 N/A 

pp Y network 

UPG03 I Greenfields I 7.3.3 I Airport Industrial Connects the Airport Industrial I 500m of 300mm ID main $550 000 I 2026 N/A 
Supply Main development to the existing network ' 

1 x pump station, 

159 W A I WPS . . d .1 

1

1 x 250m3 reservoir, 
UPG04 I Greenfields I 7.3.4 I inara venue . . 'rising main, reservoir an gravi Y 500m of 100mm ID risin $2 550 000 I 2016 I N/A 

Development d1stnbut1on network for 80 properties main, S00m 1somm ID g ' ' 

reticulation 
. F2 (severe) 

UPG05 I Strategic I 7.4.1 I ~as~a~ Road ~onn~~ts ~asman Road bores to Otaki 1,500m of 250mm ID main $1,600,000 2016 & Security of 
run ain ain ree Supply 

New reservoir and combined F2 ( ) 
UPG06 I Strate ic I 7.4.2 I Otaki Reservoir inlet/outlet main connecting to Otaki 1 x 2,500 m3 reservoir, . $11 900 000 2016 & s:ii~;e of 

g network upstream of County Road j 1,750m of 250mm ID main ' ' S 
I 

y 
WPS uppy 

Connection from Elizabeth Street to 

UPG07a I Strategic I 7.4.3 I s(ararf oop new PRV at intersection of Ngarara 2,050m of 200mm ID main, $2,650,000 2026 P4 (moderate) 
N L Ngarara supply main. Installation of a I 350m of 250mm ID main, I I P1 (severe) 

age Road and Ferndale Drive set to deliver 1 x new 200mm diam PRVs PS (moderate) 
67m HGL. 
Connection from Ngarara development I I P1 (severe) 
through to Wa1kanae Beach. 

UPG07 I St t . . I 7 4 3 I Ngarara Loop I t 11 1. f PRV d 
1
. . 1 1, 150m of 200mm ID main, $1 500 000 2026 PS (moderate) a ra egIc . . St 2 ns a a I0n o a new e Ivenng 1 200 d" PRV , , & S -1 f 

age 53m HGL between Ngarara and the x new mm iam s / S efun Y 0 

Waikanae Beach zone. upp Y 
Extension of Tui High Level from Tui 
Crescent to the end of Kotare Street . 

Tui High Level I (feeding the WPS to supply the 159 6SOm of 100mm ID main, 
UPG08 I Pressure 7.5.1 I Extension Winara development). Also includes approx. 9i customer $1,050,000 I 2016 I P2 (moderate) 

reconnection of around 90 properties in ' reconnec ions 

Status: Draft 
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Kotare Street to the new Tui HL main. 
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Tui H1gl1 Level 
(UPG08a) I (Add1ttonaIJ I 7.5.1 Extension - Kereru 

/ Kotare 

UPG09 I Pressure 7.5.2 I Ngaio Street Valve 

UPG10 I Pressure I 7.5.3 I Riwai High Level 
Alterations 

UPG11 Pressure I 7.5.4 I Te Moana PRV 

UPG12 Pressure I 7.5.5 I Peka Peka 

UPG13 Fire I 7.6.1 I Otaki Loop Fire 
Main 

(UPG13a) I (Alternative) I 7.6.1. 1 I Otaki River Water 
Diversion 

UPG14 I Fire I 7.6.2 I Kapiti Road Fire 
Main 

I Fire I 7.6.3 
Hurley Road and 

UPG15 Magrath Avenue 
Fire Mains 

UPG16 I Fire I 7.6.4 Rangiuru 

Status: Draft 
Project No.: 80508973 

KAPITI COAST WATER MODELLING 
PHASES 4+5 - WATER NETWORK DEVELOPMENT PLAN 

Loop extension of the Tui High Level 
pressure zone down Kereru Stree, and 

I along Kolare Street to join with 350m of 50mm ID main 
upgrade UPG08. Also includes approx. 30 customer 
reconnection of around 30 properties in reconnections 
Kotare Street and Kereru Street to the 
new Tui HL loop main. 
Open Ngaio Street boundary valve to 

I increase supply from Kakariki OMA 1 x new 150mm diam flow 
into Hemi OMA. Will require new flow meter 
meter 
Extension of Riwai High Level to 3 x distribution main 
supply high-elevation properties. Also reconnections, approx. 90 
involves reconnection of three existing customer reconnections, 
mains to high level and reconnection of 120m of 100mm ID main, 
around 90 customers to new and 260m of 50mm ID main 
existing high level reticulation. 

Installation of new PRV at intersection 11 x new 200mm diam PRV 
Te Moana Road and Korimiko Road. 

New 150mm ID main in Rutherford 
I Drive between Pharazyn Avenue and I 2,050m of 150mm ID main 

Marram Way 
Connection from Otaki Reservoir to the 

I Riverbank industrial zone, connecting I 250m of 250mm ID main, 
trhough to the 200mm diam main from 2,850m of 200mm ID main 
Rangiuru bore in Riverbank Road. 

I Create access points to river water 
with appropriate hose connections at I UnKnown 
key points along Riverbank Road 
New 250mm ID main in Kapiti Road I 

I between Te Rote Drive and the 950m of 250mm ID main estimated point of supply to Airport 
Industrial near Cedar Drive) 

New mains in Hurley Road and 350m of 150mm ID main Magrath Avenue 

New mains from Rangiuru bores to Old I 600m of 15omm ID main 
Coach Road and In The Ave 
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I $550.00C 

I $50,000 

I $1.100,000 

I $100,000 

$1 ,800,000 

$3,350,000 

Unknowr 

$1,000,000 

I $300,000 

I $650,000 

I 2016 I Part of P2 ( minor 

1 2016 
P2 (moderate) 
F1 (severe) 

I 2016 

P3 (moderate) 
F12 (minor) 

2016 I P4 (moderate) 

2026 I P5 (moderate) 

2016 I F2 (severe) 

1 (2016: I (F21 

1 2026 
I F3 (severe) 

F4 (moderate) 

I 2016 I F4 (moderate) 

I 2016 I F5 (severe) 
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(UPG16a) I (Alternative) I 7.6.4.1 
.._,\1 ,;.,·u111 v ,r ~\1;,,1 

f"\' ,,,...,,..,..·,... ..... 

Mountain View 
UPG17 Fire I 1.6.s 1 Terrace 

UPG18 I Fire I 7.6.6 I Lupin Street 

(UPG18a) I (Alternative) 7.6.6.1 
I Dedicated Storage 

for Fire 

UPG19 I Fire I 1.6.1 I Otaki Sports ground 

(UPG19a) I (Alternative) I 7.6.7 
1 Dedicated Storage 

for Fire 

UPG20 Fire I 1.6.a I Freemans Roao 

UPG21 I Fire 7.6.9 I Puriri Road 

(UPG21a) I (Alternative) I 7.6.9 
I Dea1cated Storage 

for Fi re 

UPG22 I Fire I 1.6.10 Groves Road 

(UPG22a) I (Alternative) I 7.6.10 
Dedicated S10rage 
for Fire 

Total 

Status: Draft 
Project No.: 80508973 

Create access points to stream with 
I appropriate hose connections in Kapiti 

Lane 
I New main in Robert McKeen Street 

from Tasman Road to Mountain View 
Terrace 
New main in Matene Street between 

I Main Street and Hadfield Street, 
continuing in Hadfield Street to 
Tamihana Street 

I 25m'l storage at me intersecnon of 
Lupin Road and Te Harawira 

New main from sports field gates in 
Mill Road to sports fields. 

25m~ storage near the sports ground 
buildings 

New mains in Elphick Street, Te 
Manuao Road and Freemans Road 

I bertween Waitohu Valley Road and 
Rahui Road. Also in Tararua Crescent 
and Renata Road 
New 150mm mains in Greenaway 

I Road from Te Moana Road to Purin 
Road, and continuing in Puriri Road to 
·ust short of Kauri Road 

25m:• storage near 45 Puriri Road 

New 150mm main in Kohutuhutu Road 
between Matatua Road and The Palms 

25m3 storage at the end of Groves 
Road 
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I UnKnown 

I 250m of 150mm ID main 

480m of 150mm ID main 

1 x 25m· tank with 
connection from reticulat,or 

300m of 150mm ID main 

1 x 25mt tanK witr 
connection from ret1c;uIat1on 

I 1,550m of 150mm ID main 

560m of 150mm ID main 

1 x 25m· tanK WIIP 

connection from reticulat1or 

120m of 150mm ID main 

1 x 25m3 tank witr 
connection from retIculatIon 

I Unknown (2016) I (F'S) 

I $2so,ooo 2016 I F6 (moderate) 

I $4so,ooo I 2016 I F7 (moderate) 

Unknown I (2016) I (F7J 

$300,000 I 2016 F8 (minor) 

j Unknowr I <2016) (F8, 

I $1,400.000 2016 I F9 (severe) 

I $soo.ooo I 2016 I F10 (moderate) 

Unknowr I (201s, (F10) 

I $1so,ooo I 2016 , F11 (minor) 

Unknown (2016, I (F11 J 

$34,350,000 
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Figure 7-2 - Waikanae Upgrades 
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Figure 7-3 - Paraparaumu / Raumati Upgrades 
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7.2 Costs 

7.2.1 Cost Overview 

KAPITI COAST WATER MODELLING 
PHASES 4+5 - WATER NETWORK DEVELOPMENT PLAN 

The total required capital expenditure for Kapiti Coast over the next 30 years is estimated to be around 
$34 million. An overview of the total capital expenditure by type and by planning horizon is given in 
Table 7-2. 

Table 7-2: Cost Overview 

Upgrade Type 2016 2026 2036 2046 Total 

Greenfields $2,550,000 $1 ,700,000 $0 $0 $4 ,250,000 

Strategic $13,500,000 $4,150,000 $0 $0 $17,650,000 

Pressure $2,300,000 $1 ,800,000 $0 $0 $4,100,000 
I---

$0 $0 Fire $7,350,000 $1 ,000,000 $8,350,000 
-

Total $25,700,000 $8,650,000 $0 $0 $34,350,000 
-

This shows that to meet levels of service, all expenditure is required in the next 10 years. The current 
network has issues with fire flows which will need to be resolved quickly, and the Otaki Reservoir (the 
largest capital project in the register) is required immediately for storage, security of supply and fire 
supply reasons. 

Depending on Council priorities it may be possible to compromise on some levels of service and defer 
some costs to later, or to use alternative solutions suggested in the detailed upgrade sections (Sections 
7 .3to 7 .6) to reduce the overall cost. 

7 .2.2 Costing Methodology 

Rough order costs have been developed to provide an indication of likely investment requirements. 
These are indicative only, and have been calculated from recent projects MWH has been involved with 
in the Wellington region. 

A base rate has been determined for each pipe diameter. The base rates used are shown below. 

Table 7-3: Unit Rates for Pipe Costing 

Diameter (m) Base Cost ($/m) 

100 850 
I---

150 850 
-

200 1,000 

250 1,050 

300 1,100 
-

375 1,300 - -
450 1,350 

I--- -
525 1,500 

800 1,900 
~ 

Coefficients have also been applied for a number of factors which are likely to affect cost. The factors 
which have been taken into account are as follows: 

CBD/Centre 
Steep grade {>12%) 
Low elevation (<2m) 

+20% cost 
+20% cost 
+20% cost 

Likely higher traffic management and construction costs 
Likely higher construction costs 
Likely poor ground conditions 

The cost analysis of the different elements in each upgrade which add up to the upgrade sums shown in 
Table 7-1 is presented in Table 7-4. The following assumptions were made: 
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• For pipelines, the factors assumed to be at play are shown. Where factors for a pipe changed 
along its length, the pipe length was split into separate elements (for example, a pipe passing 
from within a city centre area to outside the city centre is calculated as two separate elements) 

• Costs for each element are rounded up to the nearest $50k for costs under $1 million, and to the 
nearest $100k for costs over $1 million 

• For non-pipe elements, estimates have been made on a mixture of past experience, local 
knowledge and engineering judgement 

Table 7-4: Network Element Cost Analysis 

Length Diameter 
CBD/Centre? Steep? Low 

Rounded Cost ($) Upgrade Ref (m) (mm) Elevation? 

UPG01 650 200 PE No No $650,000 

UPG02 500 200 PE No No $500,000 
-

UPG03 500 300 PE No No $550,000 
-

UPG04 500 100 PVC No Yes $550,000 
- -

UPG04 800 150 PVC No Yes $850,000 
- - -

UPG04 Res refill pump (with VSD) to serve 80-90 properties (estimated cost) $150,000 

UPG04 Winara Reservoir 250m3 (estimated cost) 

UPG05 1500 250 PE 
- -

UPG06 1750 250 PE 
-

UPG06 Otaki Reservoir 2,500m3 (estimated cost) 

UPG07a 350 250 PE 

UPG07a 2050 200 PE 
-

UPG07a 1 x PRV on 200mm diam mains (estimated cost) 
-

I I UPG07b 1150 200 PE 

UPG07b 1 x PRV on 200mm diam mains (estimated cost) 

l 
-

r UPG08 650 100 PVC 

UPG08 Reconnect 90 customers to high level (estimated cost) 

UPG09 1 x 200mm Flow meter (estimated cost) 

UPG10 120 100 PVC 
-

UPG10 260 50 PVC 

UPG10 Reconnect 90 customers to high level (estimated cost) 

UPG10 Reconnect 3 mains to high level (estimated cost) 

UPG11 1 x PRV on 200mm diam mains (estimated cost) 
-

UPG12 2050 150 PVC 

UPG13 250 250 PE 
-

UPG13 500 200 PE 

UPG13 2350 200 PE 

UPG14 950 250 PE 
-

UPG15 350 150 PVC 

UPG16 600 150 PVC 
-

UPG17 250 150 PVC 

UPG18 480 150 PVC 

UPG19 300 150 PVC 

Status: Draft 
Project No.: 80508973 Page 56 

No 

No 

Yes 
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-
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-

No 
-

No 

No 
-

No 

No 

No 
-

No 

$1,000,000 

No $1,600,000 

No $1,900,000 

$10,000,000 

No $450,000 

No $2,100,000 

$100,000 

No $1,400,000 

$100,000 

No $600,000 

$450,000 

$50,000 

Yes $150,000 
-
Yes $350,000 

$450,000 

$150,000 

$100,000 

No $1,800,000 

No $350,000 
-

No $600,000 

No $2,400,000 

No $1,000,000 

No $300,000 

No $650,000 

No $250,000 
-
No $450,000 

No $300,000 
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Length Diameter ? Low 
Upgrade Ref (m) (mm) CBD/Centre? Steep. Elevation? Rounded Cost($) 

UPG20 1550 150 PVC 

UPG21 560 150 PVC 

UPG22 120 150 PVC 
>----

Total 

7 .3 Greenfields Developments 

No 

No 

No 

No 

No 

No 

$1,400,000 

$500,000 

$150,000 

$34,350,000 

Upgrades associated with greenfields developments are required to supply greenfields areas with water 
from the existing network. As these areas cannot be supplied without these upgrades, they are included 
in the performance assessment scenarios as well as the upgraded scenarios. 

7.3.1 Ngarara Supply Main (UPG01) 

This main connects the expected centre of the Ngarara development to the existing network in Ferndale 
Drive. This development first appears in the 2026 planning horizon, and the supply main will therefore 
be required at this time. 

Expected Centre of 
Ngarara Development 

)'; <. 

4ta~~~ . -----°' £> "'• To • . 
<I I 

\ 

Figure 7-4: Ngarara Supply Main 

,-~ 
650m of 200mm ID main 

It is possible that the alignment and connection point may differ reticulation depending on developer 
requirements - this upgrade is therefore indicative only. 

7.3.2 Waikanae North Supply Main (UPG02) 

This main connects the expected centre of the Waikanae North development to the existing network in 
Parata Street. The development is partially complete, but the network associated with this is already in 
place so the supply main for future growth is programmed for 2026 planning horizon. 
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1· 

'I 

1 
/ 

I 

500m of 200mm ID main 

Figure 7-5: Waikanae North Supply Main 

7.3.3 Airport Industrial Supply Main (UPG03) 

The details of this development are not yet clear. The point of connection to the existing network is 
assumed, but it is known that if the development is supplied from a single point a 300mm diameter main 
is likely to be required. The supply main for future growth is programmed for 2026 planning horizon. 

500m of 300mm ID main 

Figure 7-6: Airport Industrial Supply Main 

7.3.4 159 Winara Avenue Development (UPG04) 

81 new properties are proposed in the area to the east of Winara Avenue. These will be fed by gravity 
from a proposed reservoir at around 130m HGL, which will in turn be supplied via a rising main and a 
pump station in Kotare Street. 
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800m of 150mm 
ID reticulation / 

/ 
I 

Proposed 250 m3 

~ Reservoir 

Pump ID rising main 
Station 

I 

Figure 7-7: 159 Winara Avenue Development 

The distribution network consists of 800m of 150mm ID reticulation, and the rising main consists of 
500m of 100mm ID main.The reservoir is required to be around 250m3 in size. 

Initially the pump station will be fed from the Kakariki OMA, but as there are already issues with low 
pressures in Kotare Street (see Section 6.3.2) VSD controls will be used to ensure the pump station 
does not run at peak time and does not cause any further degradation of pressures. 

Once the Tui High Level Extension is constructed (see Section 7 .5.1 ), the pump station can instead be 
fed from this higher-pressure main, and the VSD controls wi ll not be required. 

The network in Figure 7-7 is applied added to the model and connected to the existing low level main in 
the 2016 scenario. In the 2026 scenario and all following scenarios, the network is connected to the Tui 
High Level Extension. 

7.4 Strategic Upgrades 
Strategic upgrades have been identified as major upgrades required to facilitate water transfer across a 
network and/or enhance network operation. Although they sometimes address specific deficiencies, this 
is not their primary purpose. 

7.4.1 Tasman Road Trunk Main (UPGOS) 

Even under current demand conditions it is not possible to deliver the required fire flow to the Riverbank 
Road Industrial and Otaki Main Highway Commercial areas (see Section 6.4.2). 

There is plenty of capacity at the Tasman Bore (up to 110 I/s), but with the current configuration of the 
Tasman Road trunk mains (2 x 150mm diameter mains) it is not possible to deliver this flow to the points 
where it is required. 

A 250mm ID main is required - this will fully address the fire flow deficiency at Otaki Main Highway, and 
together with the Otaki Reservoir (see Section 7.4.2) and the Otaki Loop Main (Section 7.6.1 ), the 100 
I/s flow requirement at Riverbank Industrial can be met. 

This upgrade is required in the 2016 planning horizon. 
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Figure 7-8 : Tasman Road Trunk Main 
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7.4.2 Otaki Reservoir (UPG06) 

7 .4.2.1 Recommended Configuration 

There is a significant storage shortfall in the current Otaki network, and fire flow is also unable to be 
supplied. Although security of supply has not been specifically assessed, the reliance of the Otaki 
network on the Tasman Road bore has historically been noted as a concern. 

To address all three of these concerns, a reservoir is required in the Otaki network. The most effective 
place for this to connect to the existing network is immediately upstream of the County Road pump 
station, however there is no elevated land in this location. A location for the reservoir has not yet been 
identified, but based on previous investigations it is thought likely that the reservoir will be between 
1.5km and 2km from this location. 

A reservoir has been in the long term plan for a number of years. Locations have been proposed and 
recommended in the past, but none have been progressed. Rather than modelling the reservoir in a 
location which could be contentious, the reservoir has been placed in the model directly adjacent to 
County Road as shown in Figure 7-9, and the length of the short connection to the County Road network 
has been forced in the model to reflect a distance of 1,750m. 

Otaki Reservoir 

Inlet/ outlet main 

Modelled to represent 
1,750m of 250mm ID main 

2,500m3 capacity, TWL= 50m 

Location unknown 

Figure 7-9: Otaki Reservoir (as modelled - location unknown) 

./ 
L 

I 
I ·~ : ....._____ 

I , ) 

For storage purposes, a reservoir of 2,500m3 is required. After some trial and error a ground elevation 
of 47 .5m was selected, with a reservoir depth of 3m providing a top water level of 50.5m. 

The Tasman Road pumps were altered to act as a refill pump, turning on to deliver 58m HGL (53.5m 
pressure) when the reservoir drops to 2.0m depth and turning off again when the reservoir reaches 2.9m 
depth. It was found that unless the Tasman Road Trunk Main (UPG05, Section 7.4.1) was 
implemented, the Tasman Road bores need to run at much higher pressure to refill the reservoir. This 
in turn results in high pressures across the Otaki Beach OMA. 

In addition to the core reservoir infrastructure as shown in Figure 7-9, the reservoir requires the Tasman 
Road upgrade (UPG05) and some operational changes to operate effectively. These are shown in 
Figure 7-10. 
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Proposed Otaki Reservoir 
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- ·-~ I falling main (250mm) to 
reservoir (UPG06) 

Figure 7-10 : Otaki System Upgrades required for Otaki Reservoir 

The reservoir is required immediately to address fire flow, storage and security of supply issues. It has 
been implemented in the 2016 scenario in the model. 

7 .4.2.2 Alternative Configuration - Dedicated Feed 

An assessment was carried out to determine what additional upgrades would be required to turn the 
Otaki network into a dedicated feed system. 

Potential advantages of dedicated feed systems are: 

• More stable pressures, resulting in less wear on the network and components 
• Less reliance on continuity of supply from the source 
• Improved water quality through reduced water age 

7 .4.2.2.1 Upgrades 

Figure 7-11 shows the upgrades required to turn Otaki into a gravity system with dedicated feed to Otaki 
Reservoir. Pumping mains were sized to keep head loss to under 2.5 m/km with the Tasman Bore 
pumps operating 80% of the time under peak summer demand. Note that the location of the Otaki 
Reservoir is not yet known - the location shown on the plan is indicative only. It is assumed that the 
reservoir will be around 1.8km from County Road, where the reservoir will connect to the existing 
network. 
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Figure 7-11 : Otaki Dedicated Feed System Upgrades 

The upgrades shown in Figure 7-11 are listed below, along with notes to compare each upgrade to the 
requirements for a push-pull system. 

1. 1.5km rising main to Main Street (200mm) - this upgrade has already been proposed (Section 
7.4.1) to address connectivity issues between Tasman Road bores and the Otaki township. 

2. 2.0km rising main from Main Street to County Road (200mm) - this upgrade is additional to the 
upgrades already proposed. 

3. 1.8km rising main (200mm) and 1.8km falling main (250mm) to Otaki Reservoir. The upgrades 
already proposed require only one combined rising / falling main (Section 7.4.2.1 ). The second 
200mm diameter rising main is an additional upgrade. 

4. 3.0km falling main to industrial zone (200mm) - this upgrade is already proposed to improve fire 
flow in the Industrial area to 100 1/s (Section 7 .6.1 ). 

5. A 150mm main in Rangiuru Road has been repurposed as a rising main, with the parallel 
200mm diameter main remaining as part of the gravity network. Although the Rangiuru Bore 
does not operate under normal conditions, it is thought this would provide some limited backup 
in the event of a failure at Tasman Bore or on the dedicated rising main from Tasman Road to 
Main Street. 

7.4.2.2.2 Performance 

Even with the additional upgrades, the gravity system does not operate as effectively as the push-pull 
system initially proposed. In the push-pull configuration the network can be jointly supplied by the 
reservoir and bores under peak or fire demand. In the gravity system, there is only one point of supply -
all peak and fire demands must travel down the falling main from the reservoir before distributing 
through the reticulation. 

This results in available fire flows below 50 1/s in the industrial zone unless the SH1 and Riverbank Road 
network is upgraded, and fire flows below 50 1/s remain in the Main Street commercial area. Figure 7-12 
shows these locations. 
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Figure 7-12: Otaki Dedicated Feed Fire Flow Performance 

In terms of water age, there is significant improvement in reservoir water age under the dedicated feed 
configuration. Figure 7-13 shows the comparison. 
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Figure 7-13: Water Age Comparison 
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Although water age in the push-pull system is significantly higher, modelling also shows high water age 
in the existing Waitohu Reservoir. As there are no apparent problems with water quality at this 
reservoir, it is not thought that this is a major concern. 
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In terms of security of supply, the dedicated main system introduces significantly more risk than in the 
push-pull system, as there is no alternative means of supply if the falling main from Otaki Reservoir fails. 

7.4.2.2.3 Recommendation 

The dedicated feed system requires an additional 3.8km of new 200mm diameter mains. This 
investment provides a benefit in terms of water age, but water quality may not be an issue in this 
network. In terms of fire flow and security of supply, the dedicated feed configuration is significantly 
worse than the proposed push-pull configuration. We therefore do not recommended upgrading to a 
dedicated feed configuration in Otaki. 

7.4.3 Ngarara Loop (UPG07a and UPG07b) 

7.4.3.1 Recommended Configuration 

In addition to the Ngarara supply main (UPG01 , Section 7.3.1 ), network upgrades are required to 
prevent excessive head losses upstream of the Ngarara supply main itself. After some study of 
alternative configurations, it was decided that a new main from Elizabeth Street to the Ngarara supply 
main via Kapanui Road would be the best option. This comprises Stage 1 of the Ngarara Loop upgrade. 
Section 7.4.3.2 outlines the consideration of alternatives for Stage 1. 

Extending this main on from the Ngarara development to Field Way ion the Waikanae Beach zone 
comprises Stage 2. This addresses security of supply concerns, as the Te Moana Road main is 
currently the only route for water to reach Waikanae Beach. 

The preferred route for Stage 1 starts at Elizabeth Street as a 250mm diameter main, passes through 
the commercial and industrial areas and then continues down Kapanui Road as a 200mm diameter 
main. At the end of Kapanui Road the main will continue on into the Eldon Rest Home through to 
Ngarara Road, where a PRV is proposed to reduce the network pressure from around 100m HGL to 
67m HGL. The 200mm ID main then continues down Ferndale Drive to Te Heke Place to end where the 
Ngarara supply main (UPG01) starts. 

Stage 2 starts at the western end of the Ngarara supply main (UPG01 ). In Stage 2, the 200mm ID main 
continues across open land to connect with the existing 200mm ID main in Field Way. A PRV is 
proposed at the Field Way connection point to further reduce network pressure to 53m HGL, as a match 
for the existing Rauparaha PRV. 

Stage 1 of this upgrade is required when the Ngarara development comes online in 2026 planning 
horizon. For security of supply reasons Stage 2 has also been included in the 2026 planning horizon. 
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Figure 7-14: Ngarara Loop - UPG7a (Stage 1) and UPG7b (Stage 2) 

7.4.3.2 Route Investigations - Alternative Configurations 
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The route detailed in Section 7.4.3.1 was the recommendation following an assessment of three routes. 
This section outlines the assessment and outcomes. 

7.4.3.2.1 Alternatives 

Three alternative routes were considered - Figure 7-15 shows the routes . Route lengths are as follows: 

1. Te Moana Road = 3,050m (700m x 250mm and 2,350m x 200mm) 
2. Ngaio Road = 2,850m (600m x 250mm and 2,250 x 200mm) 
3. Kapanui Road= 2,350m {300m x 250mm and 2,050m x 200mm) 

The Te Moana Road and Ngaio Road options run along existing roads and seem to have similar 
constructability. From aerial photography, Ngaio Road appears to have marginally less traffic. The 
Kapanui Road option is quieter still , but passes through a retirement home between Belvedere Avenue 
and Ngarara Road. The route can be designed to follow existing roadways within the home. 
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Figure 7-15: Ngarara Supply Route Alternatives Considered 

7.4.3.2.2 Performance - Fire Flow 

There are no concerns regarding fire flow under any of the routes considered. 

7.4.3.2.3 Performance - Security of Supply 

Te Moana - MWH Proposed Rout 

· Road Route 

The performance of each route was assessed assuming the loop to Field Way is complete and the 
existing PRV in Rauparaha Street failed and was shut off. 

• Under option 1, pressures in Waikanae Beach drop to around 24m. 
• Under option 2 and option 3 pressures are better, with pressures under both options dropping to 

around 27m. 

7.4.3.2.4 Recommendation 

On balance, we recommend option 3 (Kapanui Road), as this is overall the best-performing and 
cheapest option. 

7.4.3.2.5 Raw Water Mains - Bores Decommissioning 

One option which was not part of the study, but which may be worth exploring is that the existing raw 
375mm and 450mm diameter water mains designed to carry bore water to the water treatment plant 
may not be required when the proposed Waikanae Dam is commissioned. These mains could be 
repurposed to carry fresh water, or could be used as sleeves for smaller diameter pipes to reduce 
construction costs. 

This option is dependent on timing of the Waikanae Dam, as development of Ngarara is likely to start 
soon. However, if it is possible to use the bore water mains the cost savings could be significant. 

Figure 7-16 shows the alignment of the bore water mains which could be used. 
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Figure 7-16 - Route of Bore Water Mains which could assist Ngarara Supply 
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7.5 

7.5.1 

Pressure Upgrades 

Tui High Level Extension (UPG08) 

To address the issues highlighted in Section 6.3.2, the Tui High Level network is to be extended from 
Tui Crescent to the end of Kotare Street. All properties along this stretch of main (around 90 properties) 
are to be disconnected from the low level reticulation and reconnected to the new high level main. The 
customers to be reallocated are listed in Appendix A. 

This upgrade is required immediately, and is included in the 2016 planning horizon in the model. 

Figure 7-17: Tui High Level Extension 

7.5.2 Ngaio Street Valve (UPG09) 

Proposed Kotare Street 
/ Booster Pump Station 

(feeds 159 Winara Ave 
Development) 

650m of 100mm 
ID main 

Tui High Level 
Reservoir 

To assist in addressing low pressure issues in Section 6.3.2 and to address fire flow issues in Section 
6.4.1, a boundary valve between Kakariki and Hemi Street DMAs is to be opened, and a new flow meter 
installed. 

I 
I 
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Figure 7-18: Ngaio Street Valve 

This upgrade is required immediately, and is included in the 2016 planning horizon in the model. 

7.5.3 Riwai High Level Alterations (UPG10) 

To address the pressure issues in Section 6.3.3 and the fire flow issues in Section 6.4.12, a number of 
changes are proposed to extend the Riwai high Level network. 

1. The distribution mains in Waimanu Grove, the right-of-way to 82 Valley Road, and in Valley 
Road opposite Eldon Rest Home should be disconnected form the low level reticulation and 
reconnected to existing Riwai High Level reticulation. 

2. The Riwai High Level reticulation should be extended with a new 120m of 100mm diameter main 
in Hookway Grove, and 260m of 50mm ID main in Kaitawa Crescent. 

3. Approximately 90 properties should be connected to the Riwai High Level reticulation (existing 
or new), as shown in Figure 7-20. A list of these properties is given in Appendix A. 
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Figure 7-19: Riwai High Level Alterations 
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This upgrade is required immediately, and is included in the 2016 planning horizon in the model. 

Status: Draft 
Project No.: 80508973 Page 70 

January 201 7 
Our ref: KCDC WNDP Report - Jan 2017 .docx 



now 
port of 

I , 

() Stantec 

I 

I 

KAPITI COAST WATER MODELLING 
PHASES 4+5 -WATER NETWORK DEVELOPMENT PLAN 

' , 
\/ 

\ 
' 

Figure 7-20: Properties to be reconnected to Riwai High Level Reticulation 

7.5.4 Te Moana Road PRV (UPG11) 

To address high pressures in Te Moana Road and the Ngarara Development as outlined in Section 
6.3.4, a PRV is to be installed just east of the intersection of Te Moana Road and Koromiko Road. 

The PRV is to be set to deliver 75m HGL in 2016, dropping to 67m HGL when the Ngarara loop main is 
installed (Section 7.4.3). 

The existing PRV at Rauparaha Street remains in place and is set to deliver 53m HGL. 
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Th is upgrade is required in 2016, to address existing high pressures. 

7.5.5 Rutherford Drive Upgrade (UPG12) 

As outlined in Section 6.3.5, although Peka Peka is currently supplied with fixed-volume restrictors, 
KCDC intends to provide full on-demand water supply in the future. To provide this, approximately 2km 
of new 150mm ID main wi ll be required to ensure al l Peka Peka properties receive 25m pressure. 

Note this does not provide sufficient fire flow for fire class FW2 (required to meet the fire code 
requirements for residentia l properties) - it is assumed that these requirements are met by existing fire 
storage facilities. 

This upgrade will be required when the Peka Peka supply is converted to on-demand supply. In the 
model this has been implemented in the 2026 planning horizon. 

Figure 7-22: Rutherford Drive Upgrade 
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Under current demand conditions it is not possible to deliver the required level of fire flow (100 I/s, FW4) 
to the Riverbank Road Industrial area (see Section 6.4.2). 

Even with the Tasman Road Trunk Main and Otaki Reservoir upgrades in place, the network leading 
from these upgrades to the industrial area is too small to provide the required fire flow. 

A 200mm ID main is required connecting the Otaki Reservoir inlet/outlet main to the industrial area and 
linking through to the 200mm diameter main from Rangiuru Bore, which currently extends as far as 
Aotaki Street. 

This upgrade is required immediately to address current fire flow deficiencies, and has been 
implemented in the 2016 planning horizon in the model. 

Rangiuru Bore 

l r-.1 !.,, .... 

/ 
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Figure 7-23: Otaki Loop Fire Main 
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7 .6.1.1 Otaki Loop Alternative Configuration - River Water Diversion / Storage 

In discussions with the Fire Service (NZFS), NZFS mentioned that in a recent fire in the Riverbank 
industrial area they ran hoses across the ground to the Otaki River to try and make up the shortfall in 
required fire flow. NZFS indicated that if it were made possible to create access points to river water 
with appropriate hose connections at key points along Riverbank Road, then the Otaki Loop fire main 
may not be required. 

It is outside the scope of this project and the feasibility is unknown, but it is thought that a configuration 
such as that shown in Figure 7-24 may be cheaper than 2,850m of pipe upgrades. Further investigation 
is recommended. 
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River water storage 
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Figure 7-24 : Alternative Riverbank Road Fire Supply - Otaki River 

7.6.2 Kapiti Road Fire Main (UPG14) 

To address the fire flow issues outlined in Section 6.4.3 and to assist in addressing the fire flow issues 
outlined in Section 6.4.4, 950mm of 250mm ID main is to be installed along Kapiti Road between Te 
Rota Drive and the anticipated supply point to Airport Industrial area. 

950m of 250mm ID main 
(existing mains retained) 

Figure 7-25 : Kapiti Road Fire Main 
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This upgrade is required immediately to address the current fire flow deficiencies in Hurley Road and 
Magrath Avenue, and has been implemented in the 2016 planning horizon in the model. 

7.6.3 Hurley Road and Magrath Avenue Fire Mains (UPG15) 

To address the fire flow issues outlined in Section 6.4.4 and ensure FW4 fire flow requirements can be 
met in Hurley Road and Magrath Avenue, 350m of 150mm ID mains are to be installed in Hurley Road 
and Magrath Avenue. 

-

350m of new 150mm ID main 
(existing mains retained) 

Figure 7-26: Hurley Road and Magrath Avenue Fire Mains 

This upgrade is required immediately to address current fire flow deficiencies, and has been 
implemented in the 2016 planning horizon in the model. 

7.6.4 Rangiuru Mains (UPG16) 

To address the fire flow issues outlined in Section 6.4.5, two sets of upgrades are required in Rangiuru 
Road. 

370m of 150mm ID main is to be installed between the Rangiuru bore and the intersection with Old 
Coach Road, and 230m of 150mm ID main is to be installed in The Ave. 

This upgrade is required immediately to address current fire flow deficiencies, and has been 
implemented in the 2016 planning horizon in the model. 
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Figure 7-27 : Rangiuru Road Fire Upgrades 

7 .6.4.1 Rangiuru Alternative Configuration - River Water Diversion / Storage 

NZFS have indicated that the second stretch of Rangiuru mains upgrade (between Te Whena Street and 
The Ave) could be avoided if it were possible create an access point to the stream alongside Kapiti Lane 
with appropriate hose connections. 

It is outside the scope of this project and the feasibility is unknown, but it is thought that a configuration 
such as that shown in Figure 7-28 may be cheaper than 480m of pipe upgrades. Further investigation is 
recommended. 
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Figure 7-28: Alternative Rangiuru Fire Supply Option 

7.6.5 Mountain View Terrace (UPG17) 

To address the fire flow issues outlined in Section 6.4.6, 250m of 150mm ID main is to be installed in 
Robert McKeen Street between Tasman Road and Mountain View Terrace. 
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250m of 150mm ID main 
(existing 100mm diam 

mains abandoned) 

Figure 7-29 : Mountain View Terrace Fire Upgrade 

This upgrade is required immediately to address current fire flow deficiencies, and has been 
implemented in the 2016 planning horizon in the model. 

7.6.6 Lupin Road (UPG18) 

To address the fire flow issues outlined in Section 6.4.7, 480m of 150mm ID main is to be installed in 
Matene Street, Hadfield Street and Lupin Road. 
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Figure 7-30 : Lupin Road Fire Upgrade 
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480m of 150mm ID main 
(existing 100mm diam 
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This upgrade is required immediately to address current fire flow deficiencies, and has been 
implemented in the 2016 planning horizon in the model. 

7 .6.6.1 Lupin Street Alternative Configuration - 25m3 Storage 

NZFS have indicated that they would be satisfied without the upgrade along Hadfield Street and Lupin 
Road if 25m3 storage could be installed at the end of Lupin Street. 

FW2 requires 12.5 1/s to be available within 135m of any property, and a further 12.5 I/s to be available 
within 270m. All existing hydrants in Lupin Street can supply 12.5 1/s, so FW2 will be satisfied as long 
as the storage is within 270m of all points where 25 1/s can't be supplied. 

Enough storage is required to maintain this 12.5 1/s flow for 30 minutes. This equates to 22.5m3
, so 

25m3 storage has been recommended. A connection for fire hoses would be required at this storage 
point, and 200m of 150mm ID main would still be required to supply 25 1/s to the end of Matene Street, 
but 280m of the 150mm ID upgrade shown in Figure 7-30 could be eliminated. 

Quality of the stored water is not a concern as it will be used for firefighting only. It could therefore be 
connected to the existing reticulation with a standard cistern refill valve, which would top it up whenever 
some of the volume was used. 

The feasibility of this option is unknown, but it is thought that this configuration (shown in Figure 7-31) 
may be a cheaper option than the upgrades shown in Figure 7-30. Further investigation is 
recommended. 
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Figure 7-31 : Lupin Road Alternative Fire Upgrade - Storage 

7.6.7 Otaki Sports ground (UPG19) 

i . 

25m3 Storage 

To address the fire flow issues outlined in Section 6.4.8, 300m of 150mm ID main is to be installed along 
the access road to the grounds, as shown in Figure 7-32. 

Alternatively, storage (with an appropriate connection point for a fire hose) could be used to supplement 
the existing fire flow from the network. See section 7 .6.6.1 for detail on the operation and 
considerations which should be taken into account when using storage, but the location of the storage in 
this instance is not important so long as it is within 270m of all entrances to buildings. 

This upgrade is required immediately to address current fire flow deficiencies, and has been 
implemented in the 2016 planning horizon in the model. 

I 

!f 

··...J; 

I I ' 
I • ; / 

Figure 7-32 : Otaki Sports Ground Fire Upgrade 
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7.6.8 Freemans Road (UPG20) 

KAPITI COAST WATER MODELLING 
PHASES 4+5 - WATER NETWORK DEVELOPMENT PLAN 

To address the fire flow issues outlined in Section 6.4.9, 1,550m of 150mm ID main is to be installed, as 
shown in Figure 7-33. 

Storage was not investigated for this particular case. Due to the extensive nature of the fire flow 
deficiencies, any storage option would require multiple storage units at different locations. This would 
increase the complexity of the solution significantly. It was therefore concluded that in this case 
reticulated fire flow would be more appropriate. 

·.' 

Figure 7-33: Freemans Road Fire Upgrades 

1,55 m o 150mm ID main 
(existing 100mm diam 

mains abandoned) 

This upgrade is required immediately to address current fire flow deficiencies, and has been 
implemented in the 2016 planning horizon in the model. 

7.6.9 Puriri Road (UPG21) 

To address the fire flow issues outlined in Section 6.4.10, 560m of 150mm ID main is to be installed 
along Greenaway Road and Puriri Road, as shown in Figure 7-34. 

Alternatively, to reduce the length of the upgrade a 25m3 storage tank could be installed by 45 Puriri 
Road. This is also shown in Figure 7-34. 

This upgrade is required immediately to address current fire flow deficiencies, and has been 
implemented in the 2016 planning horizon in the model. 
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Figure 7-34 : Puriri Road Fire Upgrade 

7.6.10 Groves Road (UPG22) 

KAPITI COAST WATER MODELLING 
PHASES 4+5 - WATER NETWORK DEVELOPMENT PLAN 

' I .l. t ., " . 
Required: 220m of 

150mm ID main 
(existing 100mm diam 

mains abandoned) 

i 

I 

To address the fire flow issues outlined in Section 6.4.11, 120m of 150mm ID main is to be installed 
along the access road to the grounds, as shown in Figure 7-35. 

Alternatively, to reduce the length of the upgrade a 25m3 storage tank could be installed at the end of 
Groves Road. This is also shown in Figure 7-35. 

This upgrade is required immediately to address current fire flow deficiencies, and has been 
implemented in the 2016 planning horizon in the model. 

Figure 7-35: Groves Road Fire Upgrade 

_J 

! 

120m of 150mm ID main 
(existing 100mm diam 

mains abandoned) 
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8 Conclusions 

KAPITI COAST WATER MODELLING 
PHASES 4+5 - WATER NETWORK DEVELOPMENT PLAN 

The water network model built in phases 1-3 of the KCDC Water Modelling Project has been used as a 
base to develop a 30-year water networks capital investment programme. This involved creation of 
future planning horizon demand scenarios, assessment of the network in relation to performance criteria 
for pressure, fire flow and storage, and identification of capital projects to address deficiencies. Unit 
rates were used to assign potential high level costs to these projects. 

Demands for the fou r planning horizons are summarised in Table 8-1. 

Table 8-1 : Demand Summary 
--

Supply Zone / Category 2016 (ml/day) 2026 (m3/day) 

Waikanae 5,698 6,708 
...... 

Existing Commercial 599 599 

Existing Leakage 1,877 1,877 
-

Existing Residential + Infill 3,123 3,125 
~ 

Greenfields 99 1,107 

Paraparaumu/Raumati 13,352 14,031 

Existing Commercial 1,277 1,277 
-

Existing Leakage 1,672 1,672 

Existing Residential+ Infill 10,403 10,637 
-

Greenfields 0 445 

Otaki 2,883 2,897 

Existing Commercial 395 395 

Existing Leakage 732 732 
-

Existing Residential + Infi ll 1,756 1,770 
-

Greenfields 0 0 
>----- -

Total 21,933 23,636 
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2036 (ml/day) 2046 (ml /day) 

7,499 8,253 
- -

599 599 
-

1,877 1,877 

3,548 3,935 

1,475 1,842 
- -

14,434 14,677 

1,277 1,277 
-- -

1,672 1,672 
- -

10,267 10,510 

1,218 1,218 
- -
2,897 2,897 

- -
395 395 

732 732 

1,770 1,770 
-

0 0 

24,830 25,827 
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Overviews of the upgrades are shown in Figure 8-1, Figure 8-2 and Figure 8-3. 

Figure 8-1 - Otaki Upgrades 
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Puriri Road 
- 7.6.9 

Figure 8-2 - Waikanae Upgrades 
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Hurley Road and 
Magrath Avenue 
Fire Mains - 7 .6.3 

Figure 8-3 - Paraparaumu I Raumati Upgrades 

KAPITI COAST WATER MODELLING 
PHASES 4+5 -WATER NETWORK DEVELOPMENT PLAN 

\ 

Some alternative upgrade options are discussed in detail, which could reduce costs or provide other 
benefits . These may be investigated further if required. 

Costs of the recommended upgrades are summarised in Table 8-2. It was found that with expenditure 
to bring the network up to standard spread over the next 10 years, the current expected population 
growth would require no additional expenditure between 2026 and 2046. 

Security of Supply and Water Age were not assessed except in some cases where an individual 
upgrade had a clear benefit. 
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Table 8-2 : Cost Overview 

KAPITI COAST WATER MODELLING 
PHASES 4+5 - WATER NETWORK DEVELOPMENT PLAN 

Upgrade Type 2016 2026 2036 2046 Total 

Greenfields 

Strategic 

Pressure 

Fire 

Total 

$2,550,000 

$1 3,500,000 

$2,300,000 

$7,350,000 

$25,700,000 
- - - - -

9 Recommendations 

$1,700,000 

$4,1 50,000 

$1,800,000 

$1,000,000 

$8,650,000 
--

$0 $0 $4 ,250,000 

$0 $0 $17,650,000 

$0 $0 $4 ,100,000 

$0 $0 $8,350,000 
- ,__ 

$0 $0 $34,350,000 
--

In order to further develop the KCDC water network development plan, the following actions are 
recommended: 

1. The recommended upgrades should be reviewed and used to develop an investment strategy for 
the water network in the KCDC Asset Management Plan. 

2. "The "alternative" and "additional" upgrades outlined in Table 7-1 should be reviewed and if 
necessary further investigation should be carried out to assess whether they should replace or 
be added to the recommended upgrades. 

3. If Security of Supply and Water Age are considered to be significant drivers for network 
development, network-wide assessments of these factors should be undertaken. 
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KAPITI COAST WATER MODELLING 
PHASES 4+5 - WATER NETWORK DEVELOPMENT PLAN 

Appendix A Customers to be Reallocated 
The customers in the table below are to be checked, and if assigned to the low level (Riwai Reservoir or 
Kakariki Reservoir zones) they should be reconnected to high level reticulation which is also present in 
the street. See sections 7 .5.1 and 7 .5.3 for details. 

-

Identifier Address Current OMA 

KWSN000500 1 A Tui Crescent Kakariki Res 

KWSN001095 10 Tui Crescent Kakariki Res 

KWSN001802 27 Kotare Street Kakariki Res 

KWSN003052 43 Kotare Street Kakariki Res 

KWSN003572 19 Kotare Street Kakariki Res 

KWSN003574 45 Tui Crescent Kakariki Res 

KWSN003617 36 Kotare Street Kakariki Res 

KWSN003618 52 Kotare Street Kakariki Res 

KWSN003619 25 Kotare Street Kakariki Res 

KWSN003623 30 Kotare Street Kakariki Res 

KWSN004545 61 A Ko tare Street Kakariki Res 

KWSN004551 63 Kotare Street Kakariki Res 

KWSN004552 61 Kotare Street Kakariki Res 

KWSN004870 53 Kotare Street Kakariki Res 

KWSN004875 13 Tui Crescent Kakariki Res 

KWSN007371 41 B Kotare Street Kakariki Res 

KWSN007376 37B Kotare Street Kakariki Res 

KWSN007377 51 Kotare Street Kakariki Res 

KWSN010142 33 Kotare Street Kakariki Res 

KWSN010167 22 Kotare Street Kakariki Res 

KWSN013026 44 Kotare Street Kakariki Res 

KWSN013028 46 Kotare Street Kakariki Res 

KWSN013029 58 Kotare Street Kakariki Res 

KWSN013030 62 Kotare Street Kakariki Res 

KWSN013031 42 Kotare Street Kakariki Res 

KWSN013033 55 Kotare Street Kakariki Res 

KWSN013368 49 Kotare Street Kakariki Res 

KWSN013372 59 Kotare Street Kakariki Res 

KWSN013644 41 Tui Crescent Kakariki Res 

KWSN013824 12 Tui Crescent Kakariki Res 

KWSN013826 6 Tui Crescent Kakariki Res 
-

KWSN013829 18 Tui Crescent Kakariki Res 

KWSN013830 8 Tui Crescent Kakariki Res 

KWSN013842 43 Tui Crescent Kakariki Res 

KWSN013949 47 Kotare Street Kakariki Res 

KWSN014230 28 Kotare Street Kakariki Res 

KWSN014235 1 Tui Crescent Kakariki Res 

KWSN014952 57C Kotare Street Kakariki Res 
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Identifier Address Current OMA 

KWSN015777 56 Kotare Street Kakariki Res 

KWSN015778 50 Kotare Street Kakariki Res 

KWSN015780 65 Kotare Street Kakariki Res 

KWSN015782 67 Kotare Street Kakariki Res 

KWSN016315 23A Kotare Street Kakariki Res 

KWSN016844 31 Kotare Street Kakariki Res 

KWSN016886 45 Kotare Street Kakariki Res 

KWSN016892 29 Kotare Street Kakariki Res 

KWSN017187 238 Kotare Street Kakariki Res 

KWSN017215 41A Kotare Street Kakariki Res 

KWSN017427 37A Kotare Street Kakariki Res 

KWSN017434 21 Kotare Street Kakariki Res 

KWSN017546 39 Tui Crescent Kakariki Res 

KWSN019414 26 Kotare Street Kakariki Res 

KWSN019415 66 Kotare Street Kakariki Res 

KWSN020114 29 Tui Crescent Kakariki Res 

KWSN021625 32 Kotare Street Kakariki Res 

KWSN021626 40 Kotare Street Kakariki Res 

KWSN021881 64 Kotare Street Kakariki Res 

KWSN022244 16 Tui Crescent Kakariki Res 

KWSN022245 17 Kotare Street Kakariki Res 

KWSN022250 14 Tui Crescent Kakariki Res 

KWSN023022 69 Kotare Street Kakariki Res 

KWSN023026 60 Kotare Street Kakariki Res 

KWSN023027 68 Kotare Street Kakariki Res 

KWSN023029 57 Kotare Street Kakariki Res 

KWSN023720 4 Tui Crescent Kakariki Res 

KWSN024897 54 Kotare Street Kakariki Res 

KWSN024898 48 Kotare Street Kakariki Res 

KWSN024999 24 Kotare Street Kakariki Res 

KWSN004967 104 Valley Road Riwai Res 

KWSN000444 46 Kaitawa Crescent Riwai Res 

KWSN000448 33 Kaitawa Crescent Riwai Res 

KWSN000449 29 Kaitawa Crescent Riwai Res 

KWSN000450 44 Kaitawa Crescent Riwai Res 

KWSN000451 31 Kaitawa Crescent Riwai Res 

KWSN000878 104 Ruapehu Street Riwai Res 

KWSN002197 9 Hookway Grove Riwai Res 

KWSN002201 1 Hookway Grove Riwai Res 

KWSN002202 5 Hookway Grove Riwai Res 

KWSN002214 76 Riwai Street Riwai Res 

KWSN002474 4 Riwai Street Riwai Res 

KWSN002975 14 Hookway Grove Riwai Res 
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KWSN002976 12 Hookway Grove Riwai Res 

KWSN004165 40 Kaitawa Crescent Riwai Res 

KWSN004584 2 Hookway Grove Riwai Res 

KWSN004585 80 Valley Road Riwai Res 

KWSN004587 82 Riwai Street Riwai Res 

KWSN005249 89 Valley Road Riwai Res 

KWSN005782 4 Hookway Grove Riwai Res 

KWSN006304 26 Riwai Street Riwai Res 

KWSN006305 25 Riwai Street Riwai Res 

KWSN006306 24 Riwai Street Riwai Res 

KWSN007406 94 Ruapehu Street Riwai Res 

KWSN008698 19 Riwai Street Riwai Res 

KWSN009694 43 Kaitawa Crescent Riwai Res 

KWSN010527 15 Riwai Street Riwai Res 

KWSN010549 13 Riwai Street Riwai Res 

KWSN011077 16 Riwai Street Riwai Res 

KWSN011081 14 Riwai Street Riwai Res 

KWSN011094 114 Ruapehu Street Riwai Res 

KWSN011098 110 Ruapehu Street Riwai Res 

KWSN011411 102 Ruapehu Street Riwai Res 

KWSN012826 140 Ruapehu Street Riwai Res 

KWSN013467 118 Ruapehu Street Riwai Res 

KWSN013501 3 Hookway Grove Riwai Res 

KWSN013502 7 Hookway Grove Riwai Res 

KWSN013862 106 Ruapehu Street Riwai Res 

KWSN013863 94 Valley Road Riwai Res 
-

KWSN013866 92 Ruapehu Street Riwai Res 

KWSN014779 50 Kaitawa Crescent Riwai Res 

KWSN014780 52 Kaitawa Crescent Riwai Res 

KWSN014781 99B Ruapehu Street Riwai Res 

KWSN014785 54 Kaitawa Crescent Riwai Res 

KWSN014786 42 Kaitawa Crescent Riwai Res 

KWSN014787 99C Ruapehu Street Riwai Res 

KWSN015579 37 Kaitawa Crescent Riwai Res 

KWSN015580 41 Kaitawa Crescent Riwai Res 

KWSN015590 35 Kaitawa Crescent Riwai Res 

KWSN015902 82A Valley Road Riwai Res 

KWSN015904 82B Valley Road Riwai Res 

KWSN015908 82C Valley Road Riwai Res 

KWSN016176 17 Riwai Street Riwai Res 

KWSN016186 6 Riwai Street Riwai Res 

KWSN018049 11 Hookway Grove Riwai Res 

KWSN018051 8 Hookway Grove Riwai Res 
-
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KWSN018206 3 Waimanu Grove 

KWSN018309 48 Kaitawa Crescent 

KWSN018707 80 Riwai Street 

KWSN019273 78 Riwai Street 

KWSN020334 8-10 Riwai Street 

KWSN020355 120 Ruapehu Street 

KWSN021017 16 Hookway Grove 

KWSN021550 108 Ruapehu Street 

KWSN021557 112 Ruapehu Street 

KWSN021810 11 Riwai Street 

KWSN022056 18 Riwai Street 

KWSN022058 20 Riwai Street 

KWSN022060 21 Riwai Street 

KWSN022061 23 Riwai Street 

KWSN022082 1 Waimanu Grove 

KWSN023043 92 Valley Road 

KWSN023046 18 Hookway Grove 

KWSN023048 6 Hookway Grove 

KWSN023050 84 Valley Road 

KWSN023116 86 Valley Road 

KWSN023122 39 Kaitawa Crescent 

KWSN023123 12 Riwai Street 

KWSN023849 22 Riwai Street 

KWSN023983 13 Hookway Grove 

KWSN024669 91 Valley Road 

KWSN005965 6 Panorama Drive 

KWSN005966 55 Riwai Street 

KWSN008708 53 Riwai Street 

KWSN014782 101 Ruapehu Street 

KWSN018405 57 Riwai Street 

KWSN019490 100 Valley Road 
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A 
• 

Network• Otaki Non-Upgraded 2016 (21,834m3/day) 

Run - 2016 Performance Assessment 

Simulation - 2016 Performance Assessment at 30/03/2016 00:00:00 

PA 2016 (21,834m3/day) 

Customer Points: pnmin (m) 

• >= 90 . 

• >= 60 . 

• >= 45 . 

• >= 35. 

>= 25 . 

• > = -999. 



A 
• 

Network - Otaki Non-Upgraded 2026 (23325m3/day) 

Run - 2026 Performance Assessment 

Simulation - 2026 Performance Assessment at 30/03/2016 00:00:00 

PA 2026 (23325m3/day) 

Customer Points: pnmin (m) 

• >= 90 . 

• >= 60 . 

• >= 45 . 

• >= 35. 

>= 25 . 

• > = -999. 



f. 

• 

Network- Otaki Non-Upgraded 2036 (24,519m3/day) 

Run - 2036 Performance Assessment 

Simulation - 2036 Performance Assessment at 30/03/2016 00:00:00 

PA 2036 (24519m2/day) 

Customer Points: pnmin (m) 

• >= 90 . 

• >= 60 . 

• >= 45 . 

• >= 35. 

> = 25 . 

• > = -999. 



I\ 
• 

Network- Otaki Non-Upgraded 2046 (25,516m3/day) 

Run - 2046 Performance Assessment 

Simulation - 2046 Performance Assessment at 30/03/2016 00:00:00 

PA 2046 (25516m3/day) 

Customer Points: pnmin (ml 

• >= 90 . 

• >= 60 . 

• >= 45 . 

• > = 35 . 

• > = 25 . 

• > = -999. 



A 
• 

Network - Waikanae-Paraparaumu Non-Upgraded 2016 (21,834m3/day) 

Run - 2016 Performance Assessment 

Simulation - 2016 Performance Assessment at 30/03/2016 00:00:00 

PA 2016 (21,834m3/day) 

Customer Points: pnmin (m) 

• > = 90 . 

• >= 60 . 

• >= 45 . 

• >= 35 . 

• > = 25 . 

• > = -999. 



I\ 
• 

Network - Waikanae-Paraparaumu Non-Upgraded 2026 (23,325m3/day) 

Run - 2026 Performance Assessment 

Simulation - 2026 Performance Assessment at 30/03/2016 00:00:00 

PA 2026 (23325m3/day) 

Customer Points: pnmin (m) 

• >= 90 . 

• >= 60 . 

• >= 45 . 

• >= 35 . 

• >= 25 . 

• >= -999. 



Network - Waikanae-Paraparaumu Non-Upgraded 2036 (24,519m3/day) 

Run - 2036 Performance Assessment 

Simulation - 2036 Performance Assessment at 3010312016 00:00:00 

PA 2036 (24519m2/day) 

• Customer Points: pnmin (m) 

• >= 90 . 

• >= 60 . 

• >= 45 . 

• >= 35. 

> = 25 . 

• > = -999. 



A 
• 

Network -Waikanae-Paraparaumu Non-Upgraded 2046 (25,516m3/day) 

Run - 2046 Performance Assessment 

Simulation - 2046 Performance Assessment at 30/03/2016 00:00:00 

PA 2046 (25516m3/day) 

Cust omer Points: pnmin (m) 

• >= 90 . 

• >= 60 . 

• >= 45 . 

• >= 35 . 

• >= 25 . 

• > = -999. 
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• 

Network - Otaki Upgraded 2016 (21,834m3/day)_1 

Run - 2016 Upgraded 

Simulation - 2016 Upgraded at 30/03/2016 00:00:00 

UPG 2016 (21,834m3/day)_l 

Customer Points: pnmin (m) 

• >= 90 . 

• >= 60 . 

• >= 45 . 

• > = 35 . 

• > = 25 . 

• > = -999. 



I\ 
• 

Network - Otaki Upgraded 2026 (23,325m3/day) 

Run - 2026 Upgraded 

Simulation - 2026 Upgraded at 30/03/2016 00:00:00 

UPG 2026 (23325m3/day) 

Customer Points: pnmin (m) 

• > = 90 . 

• > = 60 . 

• > = 45 . 

• >= 35. 

>= 25 . 

• >= -999. 



I\, 

• 

Network • Otaki Upgraded 2036 (24,519m3/day) 

Run - 2036 Upgraded 

Simulation - 2036 Upgraded at 30/03/2016 00:00:00 

UPG 2036 (24519m2/day) 

Customer Points: pnmin (m) 

• >= 90 . 

• >= 60 . 

• > = 45 . 

• >= 35. 

> = 25 . 

• > = -999. 



I\ 
• 

Network - Otaki Upgraded 2046 (25,516m3/day) 

Run - 2046 Upgraded 

Simulation - 2046 Upgraded at 30/03/2016 00:00:00 

UPG 2046 (25516m3/day) 

Customer Points: pnmin (m) 

• >= 90 . 

• >= 60 . 

• >= 45 . 

• >= 35 . 

• >= 25 . 

• > = -999. 



f,. 

• 

Network -Waikanae-Paraparaumu Upgraded 2016 (21 ,834m3/day) 

Run - 2016 Upgraded 

Simulation - 2016 Upgraded at 30/03/2016 00:00:00 

UPG 2016 (21,834m3/day)_l 

Customer Points: pnmin (m) 

• >= 90 . 

• > = 60 . 

• >= 45 . 

• >= 35. 

>= 25 . 

• >= -999. 



A 
• 

Network - Waikanae-Paraparaumu Upgraded 2026 (23,325m3/day) 

Run - 2026 Upgraded 

Simulation - 2026 Upgraded at 30/03/2016 00:00:00 

UPG 2026 (23325m3/day) 

Customer Points: pnmin (m) 

• >= 90 . 

• > = 60 . 

• >= 45 . 

• >= 35. 

>= 25 . 

• > = -999. 



A 
• 

Network - Waikanae-Paraparaumu Upgraded 2036 (24,519m3/day) 

Run - 2036 Upgraded 

Simulation - 2036 Upgraded at 30/03/2016 00:00:00 

UPG 2036 (24519m2/day) 

Customer Points: pnmin (m) 

• > = 90 . 

• > = 60 . 

• >= 45 . 

• >= 35. 

> = 25 . 

• > = -999. 



A 
• 

Network -Waikanae-Paraparaumu Upgraded 2046 (25,516m3/day) 

Run - 2046 Upgraded 

Simulation - 2046 Upgraded at 30/03/2016 00:00:00 

UPG 2046 (25516m3/day) 

Customer Points: pnmin (m) 

• >= 90 . 

• >= 60 . 

• >= 45 . 

• >= 35 . 

• >= 25 

• > = -999. 



Appendix D 

KAPITI COAST WATER MODELLING 
PHASES 4+5 - WATER NETWORK DEVELOPMENT PLAN 

Upgraded Network Available Fire Flow 

The plans contained in this appendix show the modelled available fire flow at each point on the network 
under the 2043 upgraded scenario. As hydrants are not included in the model, this has been carried out 
at every node on the network. 

As the fire code requires a set amount of flow within a certain distance of any property from a 
combination of hydrants, individual hydrants which do not meet the requirements of the fire code are not 
of concern. However, there should not be any general urban areas on the network where the distance to 
the nearest hydrant which meets requirements is larger than 270m. 

Rura l areas where this happens on the upgraded network are highlighted both here and in Section 
6.4.13 in the report. 
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Available Fire Flow (1/s) • Otaki Upgraded 2043 scenario 

Note hydrants have not been included in the model - available fire f low has been assessed at each model node. 

Node: Available Fire Flow (1/s) 

• >= 100. 

• >= so. 
• >= 25. 

• >=0. 

Target Fire Flow @ 10m Pressure 

- FW4: 100 1/s 

D FW3:S0l/s 

D FW2:251/s 



Available Fire Flow (1/s) - Waikanae and Paraparaumu North Upgraded 2043 scenario 

Note hydrants have not been included in the model - available fire flow has been assessed at each model node. 

Node: Available Fire Flow (1/s) 

e >= 100. 

>= 50. 

e >= 25. 

• >= 0. 

Target Fire Flow @ 10m Pressure 

- FW4: 100 1/s 

D FW3: 501/s 

D FW2: 251/s 



Available Fire Flow (1/s) - Paraparaumu South and Raumati Upgraded 2043 scenario 

Note hydrants have not been included in the model - available fire flow has been assessed at each model node. 

Node: Available Fire Flow (1/s) 

e >= 100. 

>= 50. 

• >= 25. 

• >= 0. 

Target Fire Flow @ 10m Pressure 

- FW'I: 100 1/s 

D FWJ:501/s 

D FW2: 25 1/s 
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Executive Summary 

Objectives 

Stantec New Zealand (Stantec) completed a master p lan for the Otaki water supply network for Kapiti 
Coast District Council (KCDC) in 2017, identifying a lack of emergency storage and a number of p ipe 
upgrades for firefighting compliance. At the time, no p opulation growth was forecasted. 

KCDC has since updated the population forecast based on Forecast.ID data, which shows significant 
growth in Otaki. 

The objectives of this study are as follows: 

• Confirm what pipe size is required to renew the trunk main from the Tasman bores to the CBD area 
in light of the new population forecast. 

• Revise the Otaki master plan to confirm if other network upgrades are required to meet the Level 
of Service for minimum pressure a nd fire flow and confirm storage requirements. 

Findings 

The population growth projected for the Otaki networks has significant effects on the current network. The 
findings from the 2017 master plan remain largely valid but some recommended upgrades need to be 
upsized. 

Considering the new population forecast, a new 300mm diameter pipe is required in addition to the twin 
existing 150mm pipes along Tasman Road, to Matene Street in the CBD area. This diameter would give 
KCDC the flexibility to turn off the Rangiuru bore if required. A 200mm diameter pipe would require the 
Rangiuru bore to remain in operation. The other upgrades required to meet the Level of Service standards 
are shown in Figure 0-1. Other key upgrades include: 

• A 3.5km Otaki Loop fire pipe. 

• A new Otaki Reservoir. 

• A new Waitohu Reservoir. 

A cost estimate overview is shown in Table 0-1, including contractor cost, professional services, KCDC 
management and risk. More detail is provided in Table 0-2. 

Table 0-1 : Cost Overview 
• - • ..% •• ' . 

Upgra~e_ Total Out-Turn 
Cost Estimate 

: 
, including Risk 

l ·. 

Green fields TBD 

Strategic $ 20.3M 
-

Fire $ 12.9M 

Total $ 33.2M 

Staniec I Ora~r Master Pion Update I 30 July 2019 



Recommendations 

It is recommended that: 

• KCDC confirms that the key assumptions adopted in this report are acceptable: 

o 1,225 L/property/day greenfield demand. 

o Locations of potential development sites. 

o Location and elevation of the proposed Otaki Reservoir. 

o Whether the added flexibility provided by the 300mm diameter recommended for the 
proposed Tasman Road pipe warrants the additional cost {up from 200mm) . 

o Whether KCDC Operations wish to retain the current VSD setup for the County Road PS 
or change it to a fixed speed setup. 

o 12 hours maximum daily pumping time for County Road PS. 

o 1.2 times Peak Day Demand + fire storage c riteria for reservoir sizing. 

• KCDC gives consideration to alternative fire supply options, as detailed in the upgrades section 
of this report. 

Staniec I Otoki MOiier Pion Upaa1e I 30 July 2019 



UPG08-
Mountain View 

UPG07 - Rangiuru 
Section 7.4.1 

Fire 0-1: Otaki Upgrocies 

UPGl 1 - Otaki 
Loop Main 
Section 7.4.5 

UPG03 - Tasman 
Road Trunk Main 
Section 7 .3.1 

UPG09-
Lupin Road 
Section 7.4.3 

UPG 10 - Otaki 

UPG06 - County 
Road WPS 
Section 7.3.4 

Staniec I Otak1 Mosier Pion Update I 30 July 2019 

UPG 12 - Freemans 
Road 
Section 7.4.6 

UPG0S - Waitohu 
Reservoir #2 
Section 7.3.3 

UPG04 - Otaki 
Reservoir 
Section 7 .3.2 



Tonie 0-2: Upgrades Summary 

Upgrade 
Reference 

Upgrade 
Type 

Upgrade Name 

Greenfields I Otoki Main 

Section 7 .2.1 
Development Site 

or-_o 

UPG02 I Greenfields I Woitohu Plateau 
S r 

7 2 2 
Development Sites 

ec I0n .. 

UPG03 I Strategic 

Section 7 .3.1 

UPG04 I Strategic 

Section 7 .3.2 

Tasman Road Trunk 
Main 

Otaki Reservoir 

Description 

I Connects the potential 
development site to the existing 
network 

I Connects the potential 
development site to the existing 
network 

Construct a new 300mm0 pipe 
along Tasman Road between the 
Tasman bores and Rangiuru Road 
(approximately 1500m in length), in 
addition to the existing pipe. Also 
construct a new 200mm0 pipe 
along Main Street between 
Rongiuru Road and Matene Street 
(approximately 130m in length), in 
addition to the existing pipe. 

Construct a new Otaki Reservoir. 
Also construct a new combined 
inlet/outlet main connecting to 
Otaki network upstream of County 
Road WPS 

Upgrade Quantities 

I Depenos on the actual location 
of the development, currently 
unknown 

Depends on the actual location 
of the development, currently 
unknown 

Cost 
Estimate 
(rounded) 

TBD 

TBD 

1500m of 300mm ID trunK main, I $ 3.6M 
130m of 200mm ID main 

Reservoir size depends on level of I $ 13.8M 
service adopted by KCDC. 
Nominal allowance for 
1.2xPDD+FF volume= 5.5ML. 
Pipework depends on actua1 
location of the reservoir, current1y 
unknown. Nominal allowance for 
3.2km of 300mm diameter pipe. 

5tonrec I OtoK, Moster Pion update I 30 Jui'/ 201 <; 

Deficiencies 
Addressed 

N/A 

N/A 

Pl 

P2 

F5 

Security of 
Supply 

F5 ana 
Security of 
Supply 



Upgrade 
Reference 

UPG05 

Section 7 .3.3 

UPG06 

Section 7.3.4 

UPG07 

Section 7.4. 1 

UPG08 

Section 7.4.2 

Upgrade 
Type 

Strategic 

Strategic 

Fire 

Fire 

Upgrade Name 

Waitohu Reservoir 
#2 

County Road Pump 
Station 

Rangiuru 

Mountain View 
Terrace 

Description 

Construct a new Waitohu Reservoir 
and associated pipework in 
addition to the existing reservoir. 

Upgrade existing County Road 
WPS from 7kW to 20kW. 

Construct a new l 50mm0 main 
along Rangiuru Road from the 
Rangiuru bores to Old Coach Road 
(380m in length). Also construct a 
new 150mm0 main a long The 
Avenue between Rangiuru Road 
and Kapiti Lane (240m in length) . 
Abandon existing 1 00mm0 main 
where the new mains are laid. 

Construcr a new l 50mm0 main 
along Robert McKeen Street 
between Tasman Road and 
Mountain View Terrace (260m in 
length). 
Abandon existing 100mm0 main 
where the new mains are laid. 

Upgrade Quantities 

I Reservoir size depends on level of 
service adopted by KCDC. 
Nominal allowance for 
1.2xPDD+FF volume = 0.65ML. 

20 kW pump station 

620m of 150mm ID main 

260m of 150mm ID main 

S1omec I Otol<:i Mosrer Pion Update I 30 July 2011; 

Cost 
Estimate 
(rounded) 

$ 1.9M 

$ 0.7M 

$ 1.2M 

$ 0.6M 

Midi 
Security of 
Supply 

P2 

Fl 

F2 



Upgrade 
Reference 

UPG09 

Section 7.4.3 

UPGlO 

Section 7.4.4 

UPGl . 

Section 7.4.5 

I 

Upgrade 
Type 

Fire 

Fire 

I 

I 

I 

Upgrade Name 

Lupin Road 

Otaki Sports Ground 

Otaki Loop Fire Main 

Description 

Construct a new l 50mm0 main 
along Matene Street between 
Main Street and Hadfield Street 
{200m in length), continuing in 
Hadfield Street and Lupin Road to 
Tamihana Street (270m in length). ( 
Abandon existing 100mm0 main 
where the new mains are laid. 

Construct a new 150mm0 main 
along from sports field gates in Mill 
Road to sports fields (31 Orn in 
length). 
Abandon existing 100mm0 main 
where the new mains are laid. 

Construct a new 200mm0 main 
along Main Highway from Mill Road 
to Riverbank Road, continuing 

I along Riverbank Road to Aotaki 
Street and connecting to the 
200mm0 main from Rangiuru bore g 
in Riverbank Road (2850m in 
length). This is in addition to the 
existing pipes. 
Also, construct a new l 50mm0 
main along Titoki Street and Rimu 
Street (500m in length). Abandon 
existing l 00mm0 main where the 

I new 150mm0 mains ar~aid. 

Upgrade Quantities 

470m of 150mm ID main 

310m of 150mm ID main 

2,850m of 200mm ID main, 
500m of 150mm ID main 

Stonrec I 0 1oK, Moi1er Pion Upoote I 30 July 2019 

I 

I 

Cost 
Estimate 
(rounded) 

$ 0.9M 

$ 0.6M 

$ 7.5M 

Deficiencies 
Addressed 

F4 

FS 



Upgrade 
Reference 

Upgrade 
Type 

UPGl 2 I Fire 

Section 7.4.6 

Upgrade Name 

Freemans Road 

Description Upgrade Quantities 

Construct a new 150mm0 main 1,070m of 150mm ID main 
along Elphick Street, Te Manuao 
Road and Freemans Road 
between Waitohu Valley Road and 
Ludlam Way (765m in length) . Also, 
construct a new l 50mm0 main 
along Tararua Crescent and 
Renata Road between Freemans 
Road and Oriwa Crescent (305m in 
length). 
Abandon existing 100mm0 main 
where the new l 50mm0 mains are 
laid. 

Sron1eic I orciK, Mmter Pion Updore 1 :io July 20 I 9 

Cost 
Estimate 
(rounded) 

$ 2.lM 

Deficiencies 
Addressed 

F6 
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l. Introduction 
Stantec New Zealand (Stantec) completed a master plan for the Otaki water supply network for Kapiti Coast 
District Council (KCDC) in 2017, identifying a lack of emergency storage and a number of pipe upgrades for 
firefighting compliance. At the time, no population g rowth was forecasted. 

KCDC has since updated the population forecast based on Forecast.ID data, which shows sig nificant growth in 
Otaki. The master plan therefore requires review and update 

1.1 Objectives 
The objectives of this study are as follows: 

• Confirm what pipe size is required to renew the trunk main from the Tasma n bores to the CBD area in light 
of the new population forecast . 

• Revise the Otaki master plan to confirm if other network upgrades are required to meet the Level of 
Service for minimum pressure and fire flow and confirm storage requirements. 

1.2 Specifications 
rhe Level of Service for minimum a nd maximum pressure is 25m and 90m, respectively. 

Fire fighting requirements were taken from the Fire Code SNZ PAS 4509:2008. 

Two sets of guidelines were considered for reservoir sizing: 

• NZS 4404:2010 Land Development and Subdivision Infrastructure which makes reference to the Water 
Supply Code of Austra lia (WSA) version 3.1 . These propose an indicative target of 8-24 h consumption at 
peak day demand. 

• Wellington Water's reservoir sizing guidelines, which propose three criteria: 

o 2 times Average Day Demand 

o 1 .2 times Peak Day Demand plus fire flow. 

o Emergency water needs post-earthquake up to Day 30. 

Wellington Water's Regional Water Model Specifications 2017 version 8 were used as a guideline for carrying out 
the modelling in this study. 

2. Study Area 
The Otaki network is composed of three main metered areas: Otaki Beach, Otaki Main, and Waitohu Plateau 
{Figure 2-1 and Figure 2-2) . 

The network is supplied from the Tasman and Rangiuru bores, which sit between the main township (on SHl) and 
the beach. Water is pumped through the reticulation down to the beach and up to the township. At SH l water is 
boosted up through a higher supply zone to the Waitohu Reservoir. 

30 July 2019 I Srorus: Droll for Comment I Pro1ect No: 310103067 I Our ref: Otaki Masrer Plan lmaate vJ WIP 

Poge 4 



Figure 2-1: Otal<r network overview 
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3. Data Sources 

3.1 Asset Data 
KCDC provided lnfoNet layers in geodatabase format dated April 2019 including locations of: 

• Hydrants 

. Bulk flow meters 

• Water network fixtures 

. Water network pipes 

. Pump stations 

• Reservoirs 

• Customer water meters 

• Valves 

• Zones 

• Parcels 

3.2 SCADA and Demand Data 
KCDC provided the following data for use in the model update: 

Quarterly customer meter readings from 2015-2019. 

Daily Bulk flow data for the bulk flow meters from 2015-2019. 

Raw flow readings for bulk flow meters on the Otaki networks for July 2018 up to December 2018. 

Raw level readings for Waitohu Reservoir where monitoring is in place for the same period. 

3.3 Customer Points and Billing Data 
KCDC has implemented universal water metering for all customers. Meters are read in 3-month cycles. 

Billing data was supplied in spreadsheet form for the meters in the Otaki supply zone. This data set contained the 
following information: 

Asset ID 

Meter Serial Number 

Open and Close Dates 

Metered Days 

Daily Consumption 

Category (commercial / residential) 

Meter Type 

Address 

Water Zone (DMA) 

Number of connections 

3.4 Population Projections 
The population forecast used for this model update was based on two data sources: 

• Forecast.id yearly forecast to 2047. 

• Specific known potential developments. 

Both were provided by KCDC in a memo dated April 2019. 
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4. Network Update 
A hydraulic model was built in 2016 for the KCDC Water Network Development Pion . The assets, particularly the 
pipes from this model were compared against the recent GIS data provided by the council in 2019. 

Pipes installed after 2016, and the corresponding fittings and valves were imported/updated in the hydraulic 
model to reflect the current network. These ore shown in Figure 4-1, and include small pockets of land with recent 
developments and the single 200mm0 PVC main along Rahui Road upstream of the County Road pump station 
which hos been upgraded to twin 250mm0 OD PElOO mains. 

Figure 4-1: Recent Pipe Cnanges 
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5. Demand Update 

5.1 Customer Points Update 
The KCDC database registers different types of meters (filed "type"), which were treated differently for the 
hydraulic model. The different categories are described in the Water Consumption Manual 2018 provided by the 
council. This is summarised in Table 5-1 . 

able 5-1: Water Meter Types {Water Consumption Manual 2018, KCDC 2018) 

Type 
Primary 

Primary MP 

Primary PH 

Check 

Check PH 

Redundant 

Not Conn 

Unknown 

-

Meter I Description Model 
Primary Meter A Primary Meter is a standalone meter Imported in model. 

that serves one property only. However, Average demand based on billing 
a p roperty can have more than one data record for the meter. 
metered connection. Primary meters are 
Qenerally located at the road boundary. 

Primary Meter A Primary MP Meter serves two or more Not imported 
Multi-Property properties. There is a Check meter or a 

Check Placeholder Meter for each 
property connected to the primary 
shared connection. In some instances, a 
property can have more than one Check 
Meter. 

Primary Meter A Primary Placeholder Meter provides a Not imported 
Placeholder means to represent a shared multi-

property primary connection where the 
Primary Meter has not yet been installed 
or could not be installed. In this case, 
each of the connected properties should 
have a Check Meter installed. 

Check Meter A Check Meter is subservient to a Primary Imported in model. 
MP Meter. A check Meter can only serve Average demand based on billing 
one property only. A Check Meter allows data record for the meter. 
to measure the water consumption for an 
individual property connected to a 
shared multi-property primary 
connection. 

Check Meter A Check Meter Placeholder represents Imported in model. 
Place holder an individual property connection where Average demand based on billing 

a physical Check Meter could not be data record for the primary meter 
installed, or the owner did not agree to MP linked to this meter, minus the 
the installation of a Check Meter. other check meters linked to the 

primary meter MP. 
Redundant A Redundant Meter is a meter that has Not imported 
Meter been installed but is not required for 

meter billinQ. 
Meter not A 'Not Connected' Meter is a meter that Not imported 
Connected has been installed but it is not connected 

to a property. 
Unknown An 'Unknown' Meter is a meter that has Not imported 
Meter b een installed but further investigations 

are re uired to identify its connections. -
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5.2 Billing Data 
Most of the customers in the Kapiti d istrict are metered, and billing data was used to determine the yearly 
volume of water used by these customers. 

The match between the billing data and the GIS geospatial meter locations was done through the Node_lD field 
in the meters shapefile and the Meter Asset_lD field in the billing data. The process is summarised as follows: 

• There are 3,954 meters in the GIS data set. 

o Out of these, 3,604 are of type 'Check', 'Check PH', and 'Primary'. 

o Out of these, 3,395 have a match in the billing data, and were retained as customer points. 

Billing data entries with no match in GIS were d iscounted, as well as entries w ith zero or negative 
consumption. Following this, 3,370 billing records remained. 

The total consumption of the remaining meters was 1,625.75 m3/ day or 593,125 m3/ year. However, this 
does not include the consumption of 'Check PH' meters. 

rhere are 25 meters are of type 'Check PH' based on the meters shapefile. 'Check PH" meters are also 
known as deduction accounts. 

o The specific consumption of these 25 meters were derived based on the reading of the Primary 
MP meter the Check PH meter is connected to and the other Check meters connected to the 
Primary MP meter. 

o Total consumption of the Check PH meters was 78.75 m3/ day or 28,743.75 m3/year. 

The final data set imported into the model therefore includes: 3,395 customer points with a total average 
demand o f 1,625.75 + 78.75 = 1,704.5 m3/ day. 

The data received had been pre-processed to ensure no double counting occurred. Checks were carried out to 
ensure no more than one primary or primary multi reading was associated with each Asset ID. 

5.3 Water Loss Estimation 
In previous studies metered demand figures were not available. Water loss was therefore recalculated talking 
the billing data into account. 

As this information is now available, two approaches were followed to estimate leakage: night flow method and 
water balance method. 

5.3.1 Water Balance Method 

In fully metered systems the water balance method is a more reliable method of calculating water loss over a 
long period of time . 

The water balance method calculates the unaccounted-for water from: 

• The total water supplied based on SCADA information obtained between 3rd August and 3rd November 
2018 minus 

• The total water used based on billing data for the same period. 

Tobie 5-2: Water Loss Method 

DMA Total Supplied Total Used Water Loss Water Loss Water Loss 
Water Based on Based on Billing (m3/day) (1/s) (I/prop/day) 
SCADA Data (m3/day) 
(m3/day) 

Otaki Beach 532 388 144 1.7 124 
-

Otaki Main 1,454 850 604 7.0 307 -
Waitohu 467 282 185 2.1 293 
Plateau -
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5.3.2 Night Flow Method 
The night flow method uses assumptions about genuine water use at night time to derive an estimate for leakage 
and can serve as a validation for the water loss method. 

Flow data was obtained in 5-minute t imesteps for all bulk flow meters between 1 st - 14th July 2018. The total water 
demand in each OMA was calculated from the inflow and outflow meter records, for each timestep. 

A representative minimum night flow was identified for each OMA. This minimum night flow comprises both 
legitimate use and leakage. A figure for legitimate night use was assumed following the New Zealand Water Loss 
Guidelines (20 l 0). To start with, a figure of 2 I/property/hour was used, and this was subsequently adjusted to 
match the water loss calculated from the water balance. 

For all DMAs, this led to realistic figures for legitimate night use of between 2.8 and 4.0 I/property/hour. 

This validates both the water loss and night flow approaches and the demand analysis is considered reliable. 

Table 5-3: Water Loss based on Night Flow Method 

· DMA- Minimum Legitimate Water Loss 
Night Flow Night Use (I/s) 
(I/s) {I/prop/hour) 

Otaki Beach 2.9 _±Q 1.7 
Otaki Main 8.5 2.4 7.0 
Waitohu 3.3 3,5 2.2 
Plateau 

5.4 

5.4.1 

Current Demand Applied in Model 

Average Day Base Demand 

Water Loss Water Loss Water Loss • 
(I/prop/day) (m3/day) (m3/day) as 

per water 
balance 

, method 
135 146 ~ 
348 605 604 
297 187 185 

Once a figure for leakage was determined, the genuine water use on any day was assumed to be the difference 
between the total system demand based on SCAD A flow meter readings and the leakage estimate. 

Table 5-4 shows the average annual demand breakdown. 

Table 5-4: ADD total system demand and breakdown 

DMl, I ' " \ Average residential Average non- Leakage · ADD Total system 
• • • , _. ! : I metered corisu'mption reside·ntlal metered (m3/day) · demand (m3/day) 

- -
(n:i3/day) ' consumP.tion 

; .. (m3/day) 

Otaki Beach 405 17 146 562 
~ ~ 

Otaki Main 696 289 605 1,589 
1--- ~ 

Waitohu Plateau 287 11 187 483 
~ 

Total 1,388 317 938 2,634 
~ 

The "PA 2018_0taki Update_ADD" network object in the model contains the average yearly metered 
consumption for each customer point. 

Leakage within each OMA was distributed in the model across all nodes proportional to the number of properties 
connected to each node. 

5.4.2 Historical Peak Demand 

The total system demand for Otaki was calculated for each day between 22nd January to 1'1 March 2019 based 
on area meter flow records. The highest demand in this period occurred on 11 th February with a total system 
demand of 3,472 m3/day. 

As per accepted practice, it was assumed that commercial demand and leakage do not change depending on 
the season and that the difference between ADD and POD is entirely caused by increased residential demand. 

From these assumptions, a residential demand factor of l .6 was identified to increase the total system demand in 
Otaki to that observed on 11 th February 2019. 
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Table 5-5: POD total system demand and breakdown, and companson against ADD breakdown 

DMA Average Average non- Leakage ADD Total PDD 
residential residential (m3/day) system residential 
metered metered demand consumption 
consumption consumption (m3/day) (m3/day) 
(ml/day) (m3/day) 

Otaki 405 17 146 568 531 
Beach 

Otaki Main 696 289 605 1,590 1,018 

Waitohu 287 11 187 485 669 
Plateau 

Total 1,388 317 938 2,643 2,218 

The "PA 2018_Otaki Update_PDD" network object in the model contains the average yearly metered 
consumption for each customer point with the demand for residential customers multiplied by 1.6. 

5.4.3 Peak Day Demand Pattern 

POD Total 
system 
demand 
(ml/day) 

694 

1,912 

867 

3,473 

To identify peak day demand, the genuine demand for each OMA was reviewed for the period 16th - 29th 

December 2018. The daily demand pattern w as found to be very close to the residential demand pattern used in 
the previous model. This pattern is therefore still considered appropriate a nd was retained in the updated model. 

Commercial and residential water users were assumed to have a similar demand pattern throughout the day. 
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::,gure 5-1: Demand Pattern Adopted 

5.5 

5.5.1 

Future Peak Day Demand 

Summary 
We assumed two kinds of demand growth in the future scenario: 

• Infill growth based on Forecast.ID population projection 

• Additional greenfield development based on KCDC local knowledge. 

Table 5-6 summarises the 2047 residential consumption and total system demand and compares the future 
residential consumption against the 2018 ADD and POD. 
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Table 5-6: Summary o f re<1denf1al POD demand and 2047 total system demano . . 
2018 ADD 2047 PDD 
residential 

2018 PDD ' 2047 PDD 
residential 

2047 ~DD total 

DMA metered 
residential residential infill 

greenfield 
system 

consumption 
consumption consumption consumption demand 

(m!/day) . 
(m3/ day) (m3/ day) (ml/day) (m3/ day) 

, -

Otaki Beach 405 531 674 0 837 

Otaki Main 696 1,018 1,203 1, 139 3236 

Waitohu Plateau 287 669 778 86 1062 

Total 1,388 2,218 2,655 1,225 5.1 35 

5.5.2 Population forecast - Infill 
Future infill growth estimates were sourced from Forecast.ID. Figure 5-2 shows the extent of the area included for 
Otaki, and the surrounding areas. 
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Forecast.ID set out current population projection growth out to 2047 within the zoned areas. These are 
summarised in Table 5-7. For this study, only the 2047 population projection was considered. 
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Table 5-7: Forecast.ID Pop ulation Projection 

Unit Area 
Population Forecasts 

Scaling factor 
2017 i 2047 

Otaki 3,451 4,020 1.16 
f-----

Otaki Beach and surroundings 2,774 3,529 1.27 
-

Otaki Forks-Kaitawa-Te Horo-Hautere 3,842 4,445 1.16 
~ 

Total 10,067 11,994 1.19 

In the model, the Forecast.ID zone was captured in the "area code" field. A scaling factor was applied to the 
node in each area to represent the forecast growth. 

It was assumed that the occupancy rate and the number of non-residential properties remains constant. 

5.5.3 Population Forecast - Greenfield Sites 

There are two main potentia l develop ment sites in Otaki not currently accounted for in the Forecast.ID 
population projection: 

• North and north/east of the current CBD shopping area 

• Small pockets of land in the Waitohu area 

As there are not indications of how these areas will be laid out, the developments have been modelled with all 
demand on a single node, supplied by the closest pipe on the network with the required capacity . 

In the previous WNDP, a demand of 1,225 L/property/day was assigned to these development sites. This demand 
was based from the Kapiti Coast Water Conservation Report which has a peak demand target of 490 
L/person/day and multiplied by 2.5 person/property. This was retained in this study. Elevations for all customer 
points, including proposed greenfield developments, were read from the LINZ/Koordinates digital elevation 
model (OEM). 

Table 5-8: Potential Development Sites Projected Population 

Greenfield lots Greenfield population 
DMA with greenfield growth 

2047 2017 2047 

Otaki Main 0 930 2,139 

Waitohu Plateau 0 70 161 

Tota l 0 1,000 2,300 

30 July 2019 I 5tufu,: Draft for Comment I l'roiecl No.: 310 I 03067 I Our ref: Olak1 Mmler Plan Update vJ WIP 

Page 13 



Figure 5-3: Modelled development sites 
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6. Performance Assessment 

6.1 Summary 
The performance of the water network under the 2047 planning horizon was undertaken to identify parts o f the 
system which do not meet the Level of Service standards. 

Figure 6.1 shows areas where levels of service for pressure and fire flow are not met. Details on the pressure and 
fire flow deficiencies are provided in Sections 6.2 and 6.3, and storage is addressed in Section 6.4. 

Table 6-1 summarises the pressure deficiencies and Table 6-2 summarises the fire flow deficiencies in tabular form. 

I 
I .. 

I 
Rangiuru 

f_~: Areas with pressure deficiencies 

[_-J Areas with firefighting deficiencies 

Mountain View Terrace 
< 25 L/ s Fire Flow 

Lupin Road 
< 25 L/ s Fire Flow 

Otaki Sports Ground 
< 25 L/ s Fire Flow 

.............. ......... 

,, ,, 

............ __ ...... 
w:;,,,.~., ....... 

Freemans Road 
< 25 L/ s Fire Flow 

' ,, ', ...... ...... 
< 25 L/ s Fire Flow , ... ', 

',r , , ............... ...... ..... 
I ________ , 

I ', .. 
Riverbank Industrial ', ; ' I 

Otaki Main Highway \ / < 100 L/ s Fire Flow ,; 

Figure 6- 1: 2047 Otaki network deficiencies 
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Table 6-1: 2047 Pressure Deticienc,e5 

Pl Otaki Main Approximately Low pressures Severe UPG03 -
(Section 6.2. 1) 1587 residential, due to increase Tasman Road 

commercial, and in demand, Trunk Main 
industrial extreme head 

losses in existing 
Tasman Road 
mains 

P2 County Road Pump Approximately 577 Negative Severe UPG03 -
Station residential and pressures due Tasman Road 
(Section 6.2.2) commercial to drained Trunk Main 

Waitohu 
Reservoir UPG06 - County 

Road Pump 
Station 
Upqrade 

Table 6-2: 2047 Firefigt1tIng Defictenc1es 

Deficiency I Description / Number of Fire Class 1 Severity 1 Addressed by . 
Reference i Properties I 

- I Affected 
Fl Rangiuru Approximately FW2 Severe UPG07 - Rangiuru 

(Section 6.3.1) 230 residential 

F2 Mountain View Approximately FW2 Moderate UPG08 - Mounta in 
Terrace 70 residential View Terrace 
{Section 6.3.2) 

F3 Lupin Road Approximately FW2 Moderate UPG09 - Lupin Road 
(Section 6.3.3) 80 residential 

-
F4 Otaki Sports Ground Approximately FW2 Minor UPG 10 - Otaki 

(Section 6.3.4) 10 residential Sports Ground 

F5 Riverbank Industrial Approximately FW3 and FW4 Severe UPG03 - Tasman 
and Otaki Main 185 commercial Road Trunk Main, 
Highway and industrial 
(Section 6.3.5) UPG04 - Otaki 

Reservoir 

UPG 11 - Otaki Loop 
Fire Main 

F6 Freemans Road Approximately FW2 Severe UPG 12 - Freemans 
(Section 6.3.6) 260 residential Road 

The network is currently supplied by both the Tasman Road bore and the Rangiuru bore. The hydraulic model 
assumes that both bores remained in use in the future. 

Table 6-3: Maximum instant bore Flow 

Bore Consent . 1 Modelled (future) 

Tasman 83 I/s 46 I/s 

Rangiuru 47 I/s 30 I/s 

Combined 130 I/s 76 I/s 

J 

Consideration was given to operating the network with only the Tasman Road bore . Whether or not this is possible 
while meeting the consent condition for instant flow depends on the elevation of the proposed Otaki Reservoir. A 
low elevation reservoir (-51 m) allows a single Tasman Road bore to replenish the reservoir; however, a higher 
elevation reservoir (-68m) requires the second pump to operate at times, exceeding the consent limit. For this 
reason, the Rangiuru bore was retained in the hydraulic model, even if it is not strictly required for meeting the 
Level of Service. 
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6.2 

6.2.1 

Pressure Deficiencies 

Otaki Main (Pl) 
As a result of the increase in demand due to the increase in population. the Tasman Road bore supplies more 
flow into the reticulation. There are a pair of 150mm0 trunk mains along Tasman Road from the bores, however, 
these pipes are too small for the flow required. This causes more head losses through the pipes and this leads to 
low pressures in the distribution. 

The Tasman Road bore has a capacity of up to 110 L/s, but with the current configuration of the trunk mains. it is 
not possible to deliver this flow to the points where it is required. With the current demand this is just about 
acceptable, but with growth it becomes a severe problem. 

Figures 6-2 and 6-3 show the change in minimum pressure across the network from the 2018 to the 2047 planning 
horizon. 

Figure 6-4 shows the increase of head loss through the Tasman Road trunk mains from 2018 to 2047. 

2018 Performance Assessment 
Peak Day Demand 

Customer Points 
Minimum Pressure (m) 

..... • < 10 

• >= 10 
>=25 

• >=30 
• >=35 

• >=60 

• >=80 
• >:90 

Fgui"e 6-2. ·er 01mance assessment - Otok1 network minimum pressure under 2018 peak day demand 
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Customer Points 
Minimum Pressure (m) 

2047 Performance Assessment 
Peak Day Demand 

e < 10 

• >= 10 

>= 25 
e >= 30 

e >= 35 

e >=60 

• >= 80 
• >=90 

• 

• 
• 

• 

Figure 6-3: Performance assessment - Otaki network m1rnmurn pressure under 2047 peak day demand 

Head Loss through the Tasman Road Trunk Main 
eadloss per unrt distance (m/km) 

20.0 -- - - - - - - - - -- - - - - - - - - - - - - - - - - - -- - - ; - - -- - - - - - - -- -- - - - - -- - -- - - - - - - -- - - ~- - - - - - - - - - - -- - - - -- - - - -- - - - - -- - - - - -:- - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - -
' ' 

15.0 - -- - -- - -- ---- - - -- - -- - -------- - - - • - -- --- - --- ------- -- - - -- - -- ---- - ,- ---- - -- -- --- --- ------- - - - - -

' ' 10.0 - - - - - - - -- -- - - - - - - - - - - - - - - - -- -- - - - • - - - - --------- ------------... ------- - ----- -- -- -- --- - - - - --- -- ---,-- ---- -- ------ - --- --- ------ - ---

' 
5.0 - - - - - - - - - - - - - - - - -- - - - -- - -- - - - - · -- , - - - - - - - - - ""I - - - - - - - - - - - - - - - - - - - - - -- -- - -

0.0 +-- -----,-------------.--------;------~-----;-------~------. 
00:00 06:00 12:00 18:00 

16/6/Z016 
2018 POD -- 20.H POD --

Figure 6-4: Head losses through the Tasman Road trunk mains under 2018 and 2047 peak day demand 
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6.2.2 County Road Pump Station {P2) 
In the Waitohu Plateau zone, the 2047 demand is greater than the capacity of the Waitohu Reservoir, which 
drains in about 20 hours during a typical peak day demand. This leads to pressures in the zone dropping and loss 
of supply. 

Waitohu Reservoir - Percentage Full 
Unitless 
100 - --- -- - -- -- -- - -- -- -- -- - -- - -- : - - -- - -- - -- -- - - - -- - -- -- - -- -- - , - - - -- - -- - --- - - -- - - - - - - - -- -- -; - - - -- - -- - - - -- - - - - - - - -- - - - -- - -

' ' 

80 - ------ - - - - - - ----- - -- - -- - -- -- - - -➔ - - - - - - - - - - - - - - - - --- - - - -- - - - - ➔- - - - - - - - -- - - - - - - - - - - -- - - - - - - -

' ' 

60 

' ' ' 40 - --- -- -- - -- -- --- -- -- --- --- - - ' -- -- - - --- - - - -- - -- - - - --- - -- _, -- - - -- --- -- - - - - - -- -- - -- -- --- ,_ - --- -- - -- - -- -- - - - - -- - -- -- - - -

20 - --- -- - ------ --- -- -- -- --- - --:- - -- - -- - -- -- -- - -- - -- -- - -- -- - -- - ---- -- - - - - - --- --~- - -- --- ----- ----- - - - - - --- - --

0-1----~~----+----~----:....-- --~-----+---__:l,.__~---=. 
00:00 

16/ 6/2016 
2018 PDD -- 2047 PDD --

06:00 12:00 18:00 

Figure 6-5: Levels in the Waitohu Reservoir under 2018 and 20~7 peak day demand 

00:00 
17/6/2016 

The zone is supplied from the Tasman and Rangiuru Bores via the County Road pump station; however, the pump 
station does not have the capacity to deliver the required flow into the zone. Moreover, due to the substandard 
pressure upstream of the pump station, it does not have enough inlet pressure to boost the water up into the 
higher-level area. 

6.3 Firefighting Deficiencies 
The previous WNDP has identified a number of firefighting upgrades for the Otaki network. These were reviewed 
to confirm if they are still valid. 
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Figure 6•6: Performance assessmenr- Available Fire Flow at 10m residual pressure 
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Hydrants 
Available Fire Flow (L/s) 

i----· • < 125 
i----· J >= 125 

i----· · >=25 
:..... >= 50 
... , e >= 100 

Target Fire Flow at 
1 Orn Pressure 

□ FW2: 25 L/s 

□ FW3: 50 L/s 

• FW3: 100 L/s 



6.3.1 Rangluru (Fl) 
Around 230 properties near the beach at the end of Rangiuru Road do not have FW2 {residential) fire flow 
coverage. The area is fed from the northern and eastern ends by long stretches of 100mm diameter main. 

i=igure 6-7: Rang1uru fire flow deficiency 

Available fire 
flow< 25 L/s 

Hydrants 
Available fire flow (l/s) 

. ... e < 12.5 
>: 125 

. • >=25 

1-··· >=50 
i . e >= 100 

-;=-

Target fire flow at 
10m Pressure 

□ 
□ • 

fW2: 25 L/s 

fW3: 50 l/S 

fW3: 100 l/S 
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6.3.2 Mountain View Terrace (F2) 

Around 70 properties do not receive FW2 c overage in Mountain View Terrace. Al l reticu lation in this area is 
l 00mm diameter and is a single-ended feed at Tasman Road. 

'-- , - .{ Hydrants 
~,~ A~allable Fire Flow (L/s) 

, ..... . < 125 

I 
!.... >=12.5 i ...... >= 25 

!"'" >= 50 
L .. • >= 100 

Available fire 
flow between 
12.5 ond 17 L/s 

Figure 6-8: Mountain View Terrace fire flow deficiency 

Target Fire Flow at 
l Orn Pressure 

□ 
□ • 

FW2: 25 L/s 

FW3: 50 l/s 

FW3: 100 l/s 
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6.3.3 Lupin Road (f 3) 

Around 80 properties do not receive FW2 coverage in Lupin Road. All reticu lation in this area is 100mm diameter 
and is supplied from a single-ended feed at the junction o f Hadfield Street and Matene Street. 

1gure 6-9: Lupin Road fire flow def1c1ency 

Hydrants 
AvoRable Fire Flow (L/ s) 

i .... e < 12.5 
··-· • > = 12.5 
..... . >=25 

>= 50 
..... . >= 100 

Target Fire Flow at 
1 Om Pressure 

□ 
□ • 

FW2: 25 L/s 

FW3: 50 L/s 

FW3: 100 L/s 
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6.3.4 Otakl Sports Ground (F4) 

fhe sports ground is fed from Mill Road, but as the 100mm diameter main is long and supplied from a single­
ended feed, FW2 fire flow is not able to be supplied. 

Hydrants 

Available fire 
flow< 12 L/s 

Avanable Fire Flow (l/s) 
Target Fire Flow al 
1 Orn Pressure 

f-· • < 12.5 
1--· >= U.5 
.. • >=25 

>= 50 
- • >:100 

□ FW2: 25 l/s 

□ FW3: 50l/s 

• FW3: 100 l/S 

Figure 6-1 O: Otaki Sports Ground tire flow aeficiency 
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6.3.5 Riverbank Industrial and Otaki Main Highway (f 5) 

The Otaki commercial area on State Highway l receives marginally less than the 50 I/s required to meet the FW3 
fire class requirement. The industrial area in Riverbank Road also achieves less than 50 I/s available fire flow but 
requires l 00 I/s to meet the FW 4 fire class requirement for industrial areas. 

These areas (along with all of the Otaki Main DMA) are reliant on flow from the Rangiuru and Tasman bores. 
Rangiuru can supply 30 I/s, but although Tasman has pumps capable of supplying a total of 110 I/s, network 
restrictions in Tasman Road prevent this being delivered to these areas at the required pressure. 

Riverbank industrial 
available fire flow 
between 23 and 32 
L/s 

Hydrants 
Available Are Flow (L/s) 

!···· e < 12.5 
!--· e >= 12.5 

1-·-· • >= 25 
i i--· > = 50 
'-·- • >= 100 

Figure 6- 1 1: Riverbank rndustnal and O taki morn highway commercial fire flow deficiency 

Target Fire Flow at 
10m Pressure 

□ FW2: 25 L/s 

□ FW3: 50 L/s 

• FW3: 100 L/S 
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6.3.6 Freemans Road {F6) 

A large portion of the Waitohu residentia l reticulation is all l 00mm diameter. Even though it is not a single-ended 
feed, the reticulation is too small to deliver the 25 1/s required for FW2 to around 260 properties. 

Figure 6-12: Freemons Road fire flow deficiency 

Hydrants 
Ava ilable Fire Flow (l/ s) 

!··· • < 12.5 r. >= 11.5 
r .... >= 25 

>=50 
L .. • >=100 

Target Fire Flow at 
10m Pressure 

□ FW2: 25L/s 

□ FW3: 50L/s 

• FW3: 100 l/s 
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6.4 Existing Storage Deficiencies 
The previous WNDP has identified significant storage shortfall in Otaki. Calculations for the reservoir sizing 
has been done based on the Water Supply Code of Australia (WSA) 03-2011 version 3.1, and the 
Wellington Water guidelines. 

6.4.1 WSA {Water Supply Code of Australia) Guidelines 

The WSA states that for surface reservoirs, useable reservoir capacity (including reserve storage capacity 
should be equal to a minimum of 8-24 h consumption at peak day demand, depending on the needs of 
the specific system. This is interpreted as reservoir capacity equivalent to the peak day demand. 

6.4.2 Wellington Water Guidelines 

Wellington Water has guidelines for storage requirements, in terms of operational and seismic resilience. 
For operational resilience, 100% of the storage volume should be at least equal to the greater o f: 

• 2 times Average Day Demand, assuming current per-capita consumption. 
• Peak Day Demand+ 20% + Fire Fighting Storage. 

Based on the Fire Service Code of Practice, firefighting storage according to fire class is as follows: 
• FW2- 45 m3 
• FW3 - 180 m3 
• FW4-540m3 

Both Otaki Beach and Waitohu Plateau are c lassified as FW2 and Otaki Main is classified as FW4. 

The storage required for seismic resilience is intended for a survival consumption of 20 I/person/day, as well 
as critical users and businesses with various levels of priority. 70% of the total storage should be sufficient 
for: 

• From Day 8 to Day 30: 
o Public distribution points. 
o Critical users category 1 {civil defence centres, major hospitals, lifelines). 

• From Day 14 to Day 30: 
o Critical users category 2 (aged care facilities, medical centres). 

• From Day 21 to Day 30: 
o Critical users category 3 (education) . 

Under the seismic criteria for calculating storage volume, the following assumptions were used: 
Otaki Main allocates 1 0m3 for critical users consumption, and a population of 6,200 in 2047. 
Otaki Beach and Waitohu Plateau allocates 5m3 each for critical users consumption, and a 2047 

population of 3,800 and 2,000, respectively. 

6.4.3 Reservoir Sizing 

Table 6-4 below summarises the required storage volume based on both WSA and Wellington Water 
guidelines. 

Table 6-4: Required storage volume based on WSA and Wellington Waler guidelines 

Water Supply Area Criteria Required Storage Shortfall 

ach + l xPDD (WSA) 4,072 4,072 Otaki Be 
Otaki M ain 

2xADD {WWL) 7,074 

Waitohu 

7,074 

1 .2xPDD+FF {WWL) 5,472 5,472 

Seismic (WWL) 5,060 5,060 
..------

Plateau lxPDD (WSA) 1,062 387 
~ 

2xADD (WWL) 1,236 561 

1.2xPDD+FF (WWL) 1,320 645 

Seismic (WWL) 1,150 475 
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The chart in Figure 6-13 summarises the required storage volume for Otaki based on the specified 
guidelines. 

8,000 

7,000 

6,000 

5,000 

4,000 

3,000 

2,000 

1,0VO 

Required Storage Volume (m3) 

Otaki Beach+Otaki Main Waitohu Plateau 

- POD - 2xADD - 12•PDD+FF Se ismic ----- Existing storage 

Figure 6-13: Requued ~torage volume based on WSA ana Wellington Water guidelines 

For the purpose of preliminary sizing and costing of upgrades, we adopted Wellington Water's guideline for 
operational resilience where the storage volume must be equal to or greater than the peak day demand 
+ 20% + firefighting storage . This is a middle ground between the WSA value and the highest WWL value. 
KCDC needs to confirm their target Level of Service for water storage. 

Under this criterion, the combined storage shortfall for Otaki Main a nd Otaki Beach is 5,472 m3• In the 
Waitohu Plateau zone, the required storage volume is 1,320 m3 . The existing Waitohu Reservoir volume is 
675 m3 , leaving a shortfall of 645 m3 for the zone. 
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7. Upgrades 
This section outlines the recommended upgrades which have been identified to address the deficiencies 
outlined in the performance assessment. 

7.1 Summary 
Table 7-1 gives a description of each upgrade and the estimated upgrade cost. 

Figure 7-1 shows the locations of the upgrades within the networks. Sections 7.2 to 7.3 give more details of 
each upgrade. 
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Toole 7-1: Upgrades Summary 

UPGOl I Greenfields I Otaki Main I Connects the potential Depends on the actual I TBD 

Section 7 .2.1 
Development Site development site to the location of the 

existing network development, currently 

UPG02 Green fields 

Section O 

UPG03 Strategic 

Section 7.3.1 

I 
I 

UPG04 Strategic 

Section 7 .3.2 

unknown 

Waitohu Plateau Connects tne potential Depends on the actua TBD 
Development Sites development site to the location of the 

existing network development, currently 
unknown 

Tasman Road Trunk Construct a new 300mm0 pipe 1500m of 300mm ID trunk $ 
Main along Tasman Road between main, 

the Tasman bores and 130m of 200mm ID main 
Rangiuru Road (approximately 
1500m in length), in addition to 
the existing pipe. Also 
construct a new 200mm0 p ipe 
along Main Street between 
Rangiuru Road and Matene 
Street (approximately 130m ir 
length), in addition to the 
existing pipe. 

Otaki Reservoir Construct a new Otaki Reservoir size depends on $ 
Reservoir. Also construct a new I level of service adopted by 
combined inlet/outlet main KCDC. Nominal allowance 
connecting to Otaki network for 1.2xPDD+FF volume = 
upstream of County Road WPS I 5.5ML. 

Pipework depends on 
actual location of the 
reservoir, currently 
unknown. Nomina 
allowance for 3.2km of 
300mm diameter pipe . 
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UPG05 I Strategic 

Section 7.3.3 

UPG06 Strategic 

Section 7 .3.4 

UPG07 Fire 

Section 7.4. l 

UPG08 I Fire 

Section 7.4.2 

Waitohu Reservoir #2 I Construct a new Waitohu Reservoir size depends on $ 
Reservoir and associated level of service adopted by 
pipework in addition to the KCDC. Nominal allowance 
existing reservoir. for 1.2xPDD+FF volume = 

0.65ML. 

County Road Pump Upgrade existing County Road 20 kW pump station I $ 
Station WPS from 7kW to 20kW. 

I 
Rangiuru Construcr a new l 50mm0 I 620m of 150mm ID main I $ 

main along Rangiuru Road 
from the Rangiuru bores to Old 
Coach Road (380m in length). 
Also construct a new 150mm0 
main along The Avenue 
between Rangiuru Road and 
Kapiti Lane (240m in length). 
Abandon existing 100mm0 
main where the new mains are 
laid. 

I Mountain View I Construct a new l 50mm0 260m of 150mm ID main $ 
Terrace main along Robert McKeen 

Street between Tasman Road 
and Mountain View Terrace 
(260m in length). 
Abandon existing 100mm0 
main where the new mains are 
la id. 
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UPG09 

Section 7.4.3 

UPGlO 

Section 7.4.4 

UPGl 1 

Section 7.4.5 

Fire 

Fire 

Fire 

Lupin Road 

Otaki Sports Ground 

Otaki Loop Fire Main 

Construct a new 150mm0 
main along Matene Street 
between Main Street and 
Hadfield Street (200m in 
length), continuing in Hadfielo 
StreetandLu~nRoadto 
Tamihana Street (270m in 
length). 
Abandon existing 100mm0 
main where the new mains are 
laid. 

Construcr a new 150mm0 
main along from sports field 
gates in Mill Road to sports 
fields (31 Orn in length). 
Abandon existing 100mm0 
main where the new mains are 
laid. 

Construct a new 200mm0 
main along Main Highway from 
Mill Road to Riverbank Road, 
continuing along Riverbank 
Road to Aotaki Street and 
connecting to the 200mm0 
main from Rangiuru bore in 
Riverbank Road [2850m in 
length). This is in addition to the 
existing pipes. 
Also, construct a new 150mm0 
main along Titoki Street and 
Rimu Street (500m in length) . 
Abandon existing 100mm0 
main where the new 150mm0 
mains are laid. 

470m of 150mm ID main 

310m of 150mm ID main 

2,850m of 200mm ID main, 
500m of 150mm ID main 
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UPGl 2 Fire 

Section 7.4.6 

Freemans Roao Construcr a new l 50mm0 I 1,070m of 150mm ID main 
main along Elphick Street, Te 
Monuao Road and Freemans 
Road between Waitohu Valley 
Road and Ludlam Way (765m 
in length). Also, construct a 
new l 50mm0 main along 
Tararua Crescent and Renata 
Road between Freemans Road 
and Oriwa Crescent (305m in 
length). 
Abandon existing l 00mm0 
main where the new l 50mm0 
mains are laid. 
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UPG08 -
Mountain View 

UPG07 - Rangiuru 
Section 7.4. l 

Figure 7-1: Otaki Upgrades 

UPGl l - Otaki 
Loop Main 
Section 7.4.5 

UPG03 - Tasman 
UPG09 -
Lupin Road 
Section 7.4.3 

UPG l 0 - Otaki 

UPG06 - County 
Road WPS 

UPG 12 - Freemans 
Road 
Section 7.4.6 

UPG0S - Waitohu 
Reservoir #2 
Section 7.3.3 

UPG04- Otaki 
Reservoir 
Section 7 .3.2 
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7.2 Greenfields Upgrades 
Upgrades associated with potential development sites are required to supply greenfield areas with water 
from the existing network. As these areas cannot be supplied without these upgrades, they are included in 
the performance assessment scenarios as well as the upgraded scenarios. 

7.2.1 Otakl Main Development Site (UPGOl) 
There is around 96Ha of land available of which 64Ha has genuine usable capacity as a potential 
development site north a nd northeast of the current CBD shopping area of Otaki. This gives a potential of 
930 lots with an additional population of 2,139. 

This development site was modelled as a single customer point containing 930 properties north of the Otaki 
shopping area. The area is primarily fed from the Otaki Main network. The alignment and connection point 
may differ depending on developer requirements, therefore this upgrade is indicative only. 

• • 

• 

Modelled Otaki Main ~ 
development site 

• 

Indicative pipe 
network connection 

• • 

• 

• 

• • 

• 

Figure 7-2 : Modelled Otaki Main potential development site 
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7.2.2 Waitohu Plateau Development Sites (UPG02) 

There are small pockets of land in the Woitohu area that can be potential development sites. These sites 
are able to generate a total of 70 lots with an additional population of 1 61 . 

These development sites were modelled as two customer points containing 35 properties each, as shown 
in Figure 7-3. The alignment and connection points may differ depending on developer requirements, 
therefore this upgrade is indicative only. 

.. 

development site 

. . 

Indicative pipe 
network connection 

Indicative pipe 
network connection 

Modelled Woitohu 
development site 

Figure 7-3: Modelled Woitohu area potential development siles 
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7.3 Strategic Upgrades 
Strategic upgrades have been identified as major upgrades required to facilitate water transfer across a 
network and/or enhance network operation. Although they sometimes address specific deficiencies, this is 
not their primary purpose. 

7.3.1 Tasman Road Trunk Main (UPG03) 

Even under current demand conditions, it is not possible to deliver the required fire flow to the Riverbank 
Road Industrial and Otaki Main Highway Commercial areas (see Section 6.3.4). 

There is plenty of capacity at the Tasman Bore (up to 110 1/s}, but with the current configuration of the 
Tasman Road trunk mains (2 x 150mm diameter mains) it is not possible to deliver this flow to the points 
where it is required. 

A new 300mm ID main is required in addition to the parallel 15Omm0 mains - this will fully address the fire 
flow deficiencies at Otaki Main Highway and at Riverbank Industrial. In addition, the trunk main is crucial in 
delivering water to replenish the proposed Otaki Reservoir (see Section 7.3.2), and enable the network to 
have enough upstream pressure for the County Road pump station (Section 7.3.4). The existing 200mm0 
main a long Mill Road does not need to be upgraded as most of the head is lost on the existing 150mm0 
mains on Tasman Road, before the water reaches Mill Road . Once the 300mm0 trunk main is constructed, 
the existing pipe on Mill Road has enough capacity to meet the required Level of Service for minimum 
pressure and fire flow. 

Tasman 
Bores 

I500m of 300mm0 ID trunk main 
on Tasman Road from the 
Tasman Bores to Rangiuru Road, 
in addition to existing pipes. 

Figure 7-4: Tasman Rood trunk m ain upgrade 

130m of 200mm0 ID main on 
Main Street from Rangiuru 
Road to Matene Street, in 
addition to existing pipes. 

Consideration was given to a new 200mm diameter pipe instead of a new 300mm diameter pipe. This was 
found to be suitable as long as Rangiuru bore is operating. For the purpose of this report, we have 
recommended a 300mm diameter pipe, which would give KCDC the flexibility of turning off Rangiuru while 
maintaining the Level of Service, at o relatively low additional cost for the slightly larger pipe size. 

IO July WI~ I Stalu~: Droll for Commenr J Proiec1 No.: 31010306/ I Our rel: u 1a1c, Mmter Plan Up dale v3 WIP 

Page 37 



7.3.2 Otaki Reservoir (UPG04) 

Previous investigations have identified a number of possible sites off Waitohu Valley Road and Ringawhati 
Road for a possible new reservoir in Otaki. However, these locations are not yet confirmed . For the purpose 
of the modelling work, the new reservoir was located on Ringawhati Road, and an allowance was made 
for a new inlet/outlet pipe. The new pipe was assumed to connect just upstream of the County Road 
pump station. The exact location for the reservoir and the pipe alignment are yet to be identified. 

Based on the reservoir sizing criteria under peak demand day (Section 6.4.3), the proposed reservoir was 
sized as 5,500 m3• The reservoir is expected to operate on a push-pull setup, with a single pipe conveying 
water in and out. 

The previous investigations considered sites with a ground elevation around 68m (TWL around 73m) . Figure 
7-5 shows the approximate area considered for the reservoir as well as a possible alignment for the 
proposed pipe. The alignment and its feasibility have not been assessed in detail. 

Figure 7-5 : Locations at 68m contour near Waitohu Valley Road and Ringawhati Rood 

In the model, the reservoir has been placed near Ringawhati Road as shown in Figure 7-6. This location is a 
place-holder until an actual site is selected. The length of the connection to the County Road network is 
around 3,200m. The modelled dedicated falling/rising main is 300mm0 diameter . 
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County Road 
Pump Station 

300mm0 falling/rising main 
modelled as 3,200m in length 
upstream of the County Road 
pump station 

Figure 7-6: Proposed O ta kl Reservoir as modelled - locul1on to be confirmed) 

Otaki Reservoir 
5,500m3 volume 
73m TWL 
Location to be confirmed 

The bore pumps were altered to act as a refill pump, turning on to deliver 73m HGL (73m pressure) when 
the reservoir level drops to 3.5 m depth and turning off again when the reservoir reaches 4.6m depth. It 
was found that unless the Tasman Road Trunk Main upgrade (UPG03, Section 7.3. l) was implemented, the 
network does not have enough pressure to refill the reservoir. 

These upgrades are shown in Figure 7-7. 

The model indicates that this upgraded configuration allows the level of service to be met under future 
peak demand. 
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Proposed 
300mm0 ID 
trunk main 

Tasman and 
Rangiuru bore 
operations 
changed to 
reservoir refill 

Pmposed Ota0 Resee,a;,/ 
and 300mm0 ID dedicated 
falling/rising main (3,200m) -.....:,-==== .. 

Figure 7-7: Otaki system upgroaes required for Otoki ReseN01r 

fhe reservoir is required to address existing fire flow, storage, and security of supply issues. 
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7.3.3 Waitohu Reservoir #2 (UPG05} 
The existing Waitohu Reservoir capacity is 675m3, however it is not enough to meet the storage 
requirements for the Waitohu Plateau a rea. Based on the reservoir sizing criteria under peak day demand, 
the proposed additional reservoir in the zone is sized as 650 m3. The top and bottom water levels are 
97.16m and 90.77m, resp ectively. This is the same as the top and bottom water levels of the existing 
Waitohu Reservoir. 

The proposed reservoir was modelled beside the existing Woitohu Reservoir. For both reservoirs to replenish 
properly, the County Rood pump station upgrade (Section 7.3.4) is also required. 

Figure 7-8: Proposed Wo1tohu Reservoir #1 upgrade 

Wailohu Reservoir #2 
650m3 volume 

\ 97.2m TWL 

__J 
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7.3.4 County Road Pump Station (UPG06) 
The existing pump station is d riven by a VSD, set to deliver approximately 40m head gain. With the 
additional demand in Waitohu, this pump station becomes incapable of delivering the daily demand 
under future peak day demand conditions. 

To accommodate the projected growth, a new pump station is required. This can be either driven by a 
VSD, or be a fixed speed pump. 

If driven by a VSD, it should be designed to deliver approximately l 7L/s at 50m head gain. 

If the proposed Waitohu Reservoir #2 is constructed, the VSD setup may be replaced by an on/off fixed 
speed pump setup. In this case, assuming l 2h operation daily under peak day demand, the pump should 
be able to deliver: 

• l 062 [m3/day future daily peak demand] / 12 [hours! / 3600 [s/hour] * l 000 [L/m3] = 24.6 L/s 

• At approximately 65m head gain. 

• This gives a shaft power of about 20kW. 

The selection o f the type of pump (VSD vs fixed speed) was not considered as part of this study. Fatigue 
and maximum pressure should be considered when selecting a pump type. 

Proposed 20kW County Road 
Pump Station upgrade 

Proposed Otaki Reservoir 

Figure 7-9: Proposed County Road pump station upy,ode 
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7.4 

7.4.1 

Firefighting Upgrades 

Rangiuru (UPG07) 

To address the fire flow issues outlined in Section 6.3.1, two sets of upgrades are required in Rangiuru Road. 

380m of 150mm ID main is to be installed between the Rangiuru bore and the intersection with Old Coach 
Road, and 240m of 150mm ID main is to be installed in The Avenue. The existing 100mm0 mains are to be 
abandoned where the proposed upgrades are to be laid . 

240m of 150mm0 ID main on 
The Avenue. Abandon existing 
100mm0 pipes. 

Figure 7- lO: Rangiuru Road fire upgrades 

380m of 150mm0 ID main on 
Rangiuru Road from the 
Rangiuru Bores to Old Coach 
Road. Abandon existing 
100mm0 pipes. 

\ -~-. ~ 
Rangiuru ·• 
Bores 

'.4.1.1 Rang1uru Alternative Configu,olion - River Water Diversion/ Storuge 

As per the previous WNDP, NZFS have indicated that the Rangiuru mains upgrade on The Avenue could be 
avoided if it were possible to create an access point to the stream alongside Kapiti Lane with appropriate 
hose connections. 

It is outside the scope of this project and the feasibility is unknown. Further investigation is recommended . 

.30 July WI 9 I ~ro1u1: Droll IQ( Cu111111e111 I Proiec1 No.: 310103067 I Our rer: Olok1 Moster Pion Update v 3 Wlf' 

Page 43 



Figure 7-11 : Al ternative Rang,uru fire supply option 
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7.4.2 Mountain View Terrace (UPG08) 

To address the fire flow issues outlined in Section 6.3.2, 26Om of 150mm ID main is to be installed in Robert 
McKeen Street between Tasman Road and Mountain View Terrace. The existing lOOmm0 mains are to be 
abandoned where the proposed upgrades are to be laid . 

• 

• • ... 
■ 

• • • • • 

• 
• ■ 

■ 

• 

• 

Figure 7-12: Mountain v iew Terrace fire upgrade 

• 

• 
■ .. 

• 

26Om of 15Omm0 ID main on 
Robert McKeen Street between 
Tasman Road and Mountain 
View Terrace. Abandon existing 
I OOmm0 pipes. 
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7.4.3 Lupin Road (UPG09) 

To address the fire flow issues outlined in Section 6.3.3, 47Om of 150mm ID main is to be installed in Matene 
Street, Hadfield Street and Lupin Road. The existing 100mm0 mains are to be abandoned where the 
proposed upgrades are laid. 

. . 

"1gure 7-13: Lupin Road fire supply upgrade 

. . . . 

47Om of 15Omm0 ID main along 
Matene Street between Main 
Street and Hadfield Street, 
continuing in Hadfield Street 
and Lupin Road to Tamihana 
Street. Abandon existing 
100mm0 pipes. 
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7.4.4 Otaki Sports Ground (UPGlO) 
To address the fire flow issues outlined in Section 6.3.4, 31 Orn of 150mm ID main is to be installed along the 
access road from the gates on Mill Road to the grounds, as shown in Figure 7-1 4. 

Alternatively, storage (with an appropriate connection point for a fire hose) could be used to supplement 
the existing fire flow from the network. 

FW2 requires 12.5 I/s to be available within 135m of any property, and a further 12.5 I/s to be available 
within 270m. The existing hydrants within the sports grounds can supply 12.5 I/s, so FW2 will be satisfied as 
long as the storage is within 270m of all points where 25 I/s can't be supplied. 

Enough storage is required to maintain th is 12.5 I/s flow for 30 minutes. This equates to 22.5m3, therefore 
25m3 storage has been recommended. A connection for fire hoses would be required at this storage point. 
With this proposed storage, the pipe upgrade could be eliminated. 

Quality of the stored water is not a concern as it will be used for firefighting only. It could therefore be 
connected to the existing reticulation with a standard cistern refill valve, which would top it up w henever 
some of the volume was used. 

The feasibility of this option is unknown, but it is thought that this option may be cheaper than the pipe 
upgrade. Further investigation is recommended. 

The area is classified under open space (recreation) zone. 

• 
• .. • • • 

• 

• • 

Alternative fire 
upgrade -
25m3 storage 

\ • 

310m of 150mm0 ID main from 
the sports gate on Mill Road to 
the sports grounds. Abandon 

■ existing 100mm0 pipes . 

• 
• 

• 
• • 

Figure 7-14: Otaki sports ground tire supply upgrade 
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7.4.5 Otaki Loop Fire Main (UPGl 1) 
Under current demand conditions it is not possible to deliver the required level of fire flow ( l 00 1/s, FW4) to 
the Riverbank Road Industrial area (see Section 6.3.5). 

Even with the Tasman Road Trunk Main and Otaki Reservoir upgrades in place, the network leading from 
these upgrades to the industrial area is too small to provide the required fire flow. 

A 200mm ID main is required to connect the existing 200mm0 on Mill Road near the proposed Otaki 
Reservoir to the industrial area and linking through to the 200mm0 main from Rangiuru Bore, which 
currently extends as far as Aotaki Street. 

In addition, upsizing the smaller l 00mm0 mains to l 50mm0 along Rimu Street and Titoki Street are 
required. 

ID main along 
Titoki Street and 
Rimu Street. 
Abandon existing 
l 00mm0 mains. 

F1gu1e 7-15: Otaki loop main tire upgrade 

\ 2,850m o f 200mm0 ID main 
from Mill Road to Aotaki Street, 
in addition to the existing mains. 

7.4.5.1 Otaki Loop Alternative Contigu1ation - River Water Diversion/ Storage 

In a previous fire in the Riverbank industrial area, Fire Service (NZFS) ran hoses across the ground to the 
Otaki River to try and make up the shortfall in required fire flow. NZFS indicated that if it were made 
possible to create access points to river water with appropriate hose connections at key points along 
Riverbank Road, then the Otaki Loop fire main may not be required. 

A detailed assessment of this option it is outside the scope of this project and the feasibility is unknown, but 
it is thought that a configuration such as that shown in Figure 7-16 may be cheaper than 2,850m of pipe 
upgrades. Further investigation is recommended . 
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Figure 7- 16: Alternative Riverbank Rood Fire Supply - Otaki River 
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7.4.6 Freemans Road (UPG 12) 

To address the fire flow issues outlined in Section 6.3.6, 1,O7Om of 150mm ID main is to be installed, as shown 
in Figure 7-17. 

■ ■ 
■ ■ 

■ 

■ 

■ 

■ 
■ 

■ 

, 
■ 

■ ■ 

1 ,O7Om o f 15Omm0 ID main 
from Renata Road to 
Elphick Street, Abandon 
existing 100mm0 mains . 

•• 

Figure 7-17: Freemons Road fire supply upgrade 
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8. Cost Estimate 

8.1 Cost Overview 
The total required capital expenditure for KCDC is estimated to be around $35 mil lion, including contractor 
cost, professional services, management by KCDC and risks, and excluding greenfields development 
infrastructure. An overview of the total capital expenditure by type is given in Table 8-1 . 

·able 8-1 : Cost Overview 

Upgrade Costs 

Green fields TBD 
f---

Strategic $ 20.3M 

Fire $ 12.9M 

Total $ 33.2M 

The current network has issues with fire flows which will need to be resolved quickly, and the two proposed 
reservoirs are required immediately for storage, security of supply and fire supply reasons. 

Depending on Council priorities it may be possible to compromise on some levels of service and defer 
some costs to later, or to use alternative solutions suggested in the detailed upgrade sections to reduce 
the overall cost. 

8.2 Costing Methodology 
Costs have been developed for pipework based on unit rates from recent projects Stantec has worked 
with in the Wellington region. These are indicative only. 

The formulas used to calculate for the cost estimate is shown as follows: 

Contractor Cost Estimate = length x base rate x coefficient for topography x coefficient for location x 
coefficient for length 

Total Out-Turn Cost= Contractor Cost Estimate x Consultant x Management x Contingency 

Table 8-2 shows the base rates depending on pipe diameter. Coefficients have also been applied for a 
number of factors which are likely to affect cost. Table 8-3 shows the values used as coefficients included 
in the contractor cost estimate, and Table 8-4 shows the variable coefficients as used in the total out-turn 
cost. These variable coefficients may be changed as required. 

Table 8-2 : Base rates for pipe 

Diameter (mm) Base Cost/m 

100 

150 -
200 

250 

300 -
375 

450 -
525 

800 

850 

950 

1000 

1050 
~ 

1200 

1300 

1350 

1500 

1900 
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Table 8-3: Fixed Coefficients 
1 

Fixed Coefficients 

Ductile iron (DI +10% 

CBD/Centre +20% 
-

Steep grade {> 12%) +20% 

Low elevation {<2m) +20% 

Small project (<l00m) +25% 

Large project (>500m) -10% 

fable 8-4: Variable Coefficients 

Variable Coefficients 

Professional service (planning, 
geotechnical, consenting, design, + 15% 
procurement, administration) 

KCDC management + 7% 

for contingency, as a surrogate for 
cost risk (uncertainties about rates, +30% 
quantities and unknowns) 

The cost analysis of the different elements in each upgrade which add up to the upgrade sums is 
presented in Table 8-5. Costs for each element are rounded up to the nearest $1 00k. 

For reservoirs, the following formula was used for a high-level estimate which was based on past 
experience in the Wellington region. This does not include land acquisition cost. 

Reservoir cost estimate = 2.37 x (Reservoir Volume [ML] )0-55 x $1,000,000 

For the pump station, estimates have been made on a combination of past experience, local knowledge 
and engineering judgement. 
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Tobie 8-5: Network element cost analysis 
' 

Item Length Diameter Material ' CBD/ 

(m) (mm) 
Centre 

UPG0l Otoki Main Greenfields 

UPG02 Waitohu Plateau Greenfields 

UPG03 1500 300 PE No 

UPG03 I 130 I 200 I PE I Yes 

UPG04 I 3200 I 300 PE No 

UPG04 I Otaki Reservoir (5,500 m3) 

UPG05 I Waitohu Reservoir #2 (650 m3) 

UPG06 I County Road Pump Station (20 kW) 

UPG07 I 620 150 I PE I No 

UPG08 I 260 I 150 I PE I Yes 

UPG09 I 470 I 150 PE No 

UPGl0 I 310 I 150 I PE No 

UPGll I 2850 I 200 I PE I Yes 

UPGll I 500 150 I PE I No 

UPG12 I 1070 I 150 I PE I No 

Steep? 

, No 

I No 

I No 

No 

I No 

I No 

I No 

No 

I No 

I No 

Low 
elevation? 

No 

I No 

I No 

No 

I No 

I No 

I No 

1 NO 

No 

I No 

Contractor cost Total Out-Turn Cost Total Out-Turn 

estimate 
Estimate before risk Cost Estimate 

$ 2,250,000 $ 2,745,000 $ 3,568,500 

$ 188,500 

I : 

229,970 $ 298,96 1 

I $ 4,800.000 5,856,000 $ 7,612,800 

$ 6,052,682 

$ 1,870,039 

$ 700,000 

I $ 736,250 $ 898,225 $ 1,167,693 

$ 358,150 I $ 436,943 $ 568,026 

I $ 558,125 $ 680,913 $ 885,186 

I $ 368,125 $ 449, 113 $ 583,846 

I $ 4, 132,500 $ 5,041 ,650 $ 6,554,145 

I $ 593,750 $ 724,375 $ 941,688 

$ 1,270,625 I $ 1,550,163 $ 2,015,211 
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Rounded Cost 

TBD 

TBD 

$ 3.9M 

I $ 13.BM 

I 

$ 1.9M 

$ 0.7M 

$1.2M 

$ 0.6M 

$ 0.9M 

$ 0.6M 

' 
$ 7.5M 

$2.lM 



9. Conclusion and Recommendations 
The population growth projected for the Otaki networks has significant effects on the current network. 

Considering the new population forecast, the pipe size required to renew the trunk main from the Tasman 
Bores to Matene Street in the CBD area is 300mm. The other upgrades required to meet the Level of 
Service standards are shown in Figure 9-1. The cost overview is shown in Table 9-2. 

UPG08-
Mounloin View 

UPG 11 - Oloki 
Loop Mein 
Section 7.4.5 

UPG03 - Tasman 

Figure 9-1 : Otak1 network upgrade~ 

Table 9-1 : Cost Overview 
( ::.~• ,-,~yr• .. . / . 
Upgrade Total , Out-Turn 

. Cost· Estimate 

i: ~ : : " 

1 including Risk 
' 

Green fields TBD 

Strategic $ 20.3M 

Fire $ 12.9M 

Total $ 33.2M 

UPG09 -
Lupin Rood 
Section 7.4.3 

UPG l O - Otoki 

UPG06 - County 
Rood WPS 

UPG05 - Woilohu 
Reservoir #2 
Section 7 .3.3 

Reservoir 
Section 7 .3.2 
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It is recommended that: 

• KCDC confirms that the key assumptions adopted in this report are acceptable: 

o 1,225 L/property/day greenfield demand. 

o Locations of potential development sites. 

o Location of the proposed Otaki Reservoir. 

o Whether KCDC Operations wish to retain the current VSD setup for the County Road PS 
or change it to a fixed speed setup. 

o Whether the added flexibility provided by the 300mm diameter recommended for the 
proposed Tasman Rood pipe warrants the additional cost (up from 200mm) . 

o 12 hours pumping time for County Road PS. 

o 1.2 times Peak Day Demand + fire storage criteria for reservoir sizing. 

• KCDC gives consideration to alternative fire supply options. 
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Appendix A Initial Performance Assessments Plans 

lO July 2019 J Slalus: Drofl for Commen1 I Proiecr No.: ,l 10103067 I (Jur ref: OtoK1 Mosrer Pion Upoate vJ WIP 

Page I 



2018 PDD Performance Assessment 

Customer Points 
Minimum Pressure (m) 

!--·- • < 10 

• >=10 
>= 25 

.-- • >=30 
e >:35 

..- • >=60 
... • >= 80 

- • >= 90 

• 
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2047 PDD Performance Assessment 

Cusromer Points 
Minimum Pressure (m) 
· ..... e < 10 

...... e >= 10 

>= 25 
...... • >:30 

( .... • >=35 

L. ..• >=60 

e >=80 

·····• · >=90 
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Appendix B Upgraded Network Performance Plans 
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2047 PDD Upgraded Network 

Cusiomer Points 
Minimum Pressure (m) 

! ... • <10 

L. e >:to 
I..... >= 25 

!--··. >= 30 
!--· • >=35 
L.. . >= 60 

-··· e >= 80 
'-··· . >= 90 

• 

• 
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Appendix C Initial Network Available Fire Flow Plans 
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2047 PDD Initial Network Available Fire Flow 
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Appendix D 
Plans 

Upgraded Network Available Fire Flow 

30 July 2019 I Status: Draft for Comment I f-'ro1ect No .. Jl0103067 I Uurrel O l ak1 Mosler Plan Uodate vJ WIP 

Pages 



2047 Upgraded Network Available Fire Flow 
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Hydrants 
Available Fire Flow (L/s) 

)'"" e < 12.5 

)'"" e > = 12.5 
j, ... . >= 25 

!..... >= 50 
L. .. e >= 100 

Target Fire Flow at 
1 Orn Pressure 

□ FW2: 25 L/s 

□ FW3: 50 L/s 

• FW3: l 00 L/s 
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Eligible Infrastructure Services Planning Report 
Otaki Housing Development 
Issue: B (Final) 
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Kapiti Coast District Council (KCDC) supports the prov1s1on of additional infrastructure to 
accommodate forecasted growth. In addition to the recently adopted its 2021 Long Term Plan (L TP) 
which aims to ensure the resilience of the District. As a part of this initiative, KCDC has recently 
provided an expression of interest (EOI) for Infrastructure Acceleration Funding {IAF) from the 
Government to enable the construction of additional 1158 dwellings in Otaki within the next five years, 
as shown in the Figure 1 below. 
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Figure 1: Proposed Housing Development (Source KCDC EOI Submission) 
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The three areas of housing developments the EOI identified for the construction within the next 5 are 
listed in Table 1 below. 

Item Development Area 

1 Anzac Road 

2 Otaki Maori Racing Club 

3 Rangiuru Road 

Table 1: Proposed Housing Development Areas (Source KCDC EOI Submission) 

No. of Dwelling 

239 

600 

319 

KCDC requires an infrastructure need assessment to be carried out on the existing infrastructure. 
This will identify the potential upgrading works required to enable these developments. KCDC has 
instructed Robert Bird Group to carry out an assessment to identify eligible infrastructure services 
and prepare plans for the necessary upgrades. This includes preparation of a scoping document, 
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works programme and baseline cost estimates. This was completed by using the cost data provided 
by KCDC. 

2 Background 

Stantec completed an assessment of the water supply network in the Otaki area for KCDC in July 
2019. This assessment identified the required service upgrades to withstand the expected population 
growth in the Otaki area. 

As the scale of the proposed new developments was not expected at the time, only minor 
adjustments to the identified upgrading works have been made using the network performance 
history. There were no recent wastewater and stormwater networks assessments, therefore the 
service requirements were determined using a network performance history. 

3 Available Information 

The following reports were used when completing this assessment. 

1. Stantec - Otaki Master Plan Update (July 2019) 

Stantec's report provided KCDC with a master plan for Otaki's water supply network (Stantec, 
2021). This report found that Otaki's water supply network has insufficient emergency storage 
and numerous pipe upgrades would be required for firefighting compliance. Stantec provided 
possible network upgrades that would meet the new population forecast, based on findings from 
Otaki's 2017 water supply network master plan. 

2. SKM - KCDC Water Supply Otaki Reservoir Options (2007) 

The purpose of SKM's report was to investigate service reservoir options (SKM, 2007). Its water 
supply model determined that a new reservoir would be beneficial, and four options were 
considered. The report outlined the existing water supply system at the time and details of the 
proposed upgrades. 

3. EOI Combined Infrastructure Plan - Combined Plan for Otaki (Appendix A). 

4. KCDC GIS Plans - Existing 3Water networks. (Appendix A). 

5. KCDC EOI Summary Table - Proposed Housing Forecasts (Appendix A). 

6. KCDC Information on Recent Rates for Infrastructure Installations (Appendix B). 

4 Existing Infrastructure 

4.1 General 

Existing infrastructure networks in the vicinity of the proposed developments were considered, to 
determine which ones would be directly affected. The downstream infrastructure needs were 
identified using existing network information. 
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The existing water network is supplied directly by two bore pumps located in Tasman Road and 
Rangiuru Road. The water storage reservoir (0.65ML) at the top end of Waitohu Valley Road is 
supplementing the network demand using a common inlet and outlet main. The water pumping 
station in County Road (near Rahui Road) pumps directly into the network to maintain the supply 
pressure as well as the Waitohu Valley reservoir storage. 

Figure 2: Existing Water Supply Network and Supply Source (Source: Stantec Report July 2019) 

4.3 Wastewater 

The existing wastewater treatment plant is connected to the wastewater network servicing the Otaki 
area as shown in Figure 3. According to the KCDC utility operations records, the pipe network is 
nearing its capacity. 
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Figure 3: Existing Wastewater Supply Network and Treatment Plant (Source: KCDC GIS) 
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The existing stormwater networks consists of series of pipelines along the roading network, mainly 
discharging to GW maintained Te Awahohonou Drain which connect to Mangapouri Stream within 
the Otaki area. Part of the stormwater network in Otaki area is currently discharging to Ragiuru 
Stream and channels in the proposed Rangiuru development area as shown in Figure 4 below. 

Existing Storm Water Infrastructure "•~~ 0.•.11 
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Figure 4: Existing Stormwater Pipes and Channel Network (Source: KCDC GIS) 

s Infrastructure Needs Assessment 

5.1 General 
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The purpose of this assessment is to understand the current status of the existing infrastructure and 
to determine the extent of the required upgrading works. This assessment is based on the information 
available in the Stantec Report, as well as the information gathered from consultations with KCDC 
operational staff. 

Following discussion with Greater Wellington Regional Council (GW), a planning advice was 
obtained to confirm the feasibility of receiving resource consents for the proposed upgrading works 
required for the infrastructure networks specially for the works required to upgrade the existing 
scheduled stormwater channels. 

5.2 Water 

5.2.1 General 

A new 5.SML reservoir in the area opposite No.35 Ringawhati Road and the duplication of the existing 
reservoir at the current location have been proposed together with pipe network upgrades as 
recommended in Stantec report. This report has been prepared to improve the supply to the Otaki 
Zone together with new pipe network upgrades to improve fire flow capacities within the existing 
water supply network as shown in Figure 5 below. 
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UPGOB -

UPG 11 - O loki 
Loop Main 
Section 7.4.5 

UPG03 - Tasman 
UPG09 -
Lupin Rood 
Se ction 7 .4.3 

UPGIO- Olokl 
Sports Ground 
Sec tio n 7 .4 .4 

Figure 5: Proposed Water Supply Network Upgrades (Source: Staniec Report July 2019) 
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UPG05 - Woitohu 
Reservoir tt2 
seclion 7.3.3 

\ 
UPG04 - Olokl 
Reservoir 
Section 7.3.2 

As the above upgrading work have been determined prior to the demand from the new developments, 
additional pipe network upgrading works have been identified to improve the network performance 
to service the area including the new developments. 

5.2.2 Proposed Water Supply Upgrading Work 

5.2.2.1 Water Storage Reservoirs 

As recommended in Stantec report, a new 5.5ML reservoir in the area opposite No.35 Ringawhati 
Road together with duplication of the existing reservoir with a new 0.65Mlreservoir at the current 
location have been proposed. 

As the existing storage reservoir is directly supplied from the existing pipe network (i.e common inlet 
and outlet pipe) the new duplication reservoir will be connected to the common inlet and outlet main 
which will be upgraded to DN200 to increase the supply capacity within the network. 

The new 5.5ML reservoir (Ringawhati Road) is proposed to have a dedicated rising main (inlet) from 
the County Road pumping station and Non-Return Valve on the outlet main to avoid network pressure 
issues due to the elevation difference between Waitohu Valley (existing) reservoir site and new 
reservoir site. 

5.2.2.2 Pump Stations 

A new (dedicated) pump set is proposed at the existing County Road pumping station to supply the 
new 5.5ML reservoir (Ringawhati Road) with a dedicated DN200 rising main. 

5.2.2.3 Pipe Network 

The proposed upgrading works required for the water supply pipe network are in the table below. 
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Development Network 
Component 

Rangiuru Pipeline 
Road New Network 
Housing 

Anzac Road Pipeline 
New Housing Network 

-

-

Otaki Race Pipeline 
Course New Network 
Housing 

Water Supply Storage 
Zone Reservoir 
Upgrades 

New Supply 
Source (Bore) 

Proposed Upgrade 

DN200, Ring main along Aotaki St, 
River Bank Rd and Main Hwy 

DN200, Along Rangiuru Road, from 
284 - 167 Rangiuru Road 

DN100 replaced with DN150, Along 
Rangiuru Road, from 167-149 
Rangiuru Road 

DN100 replaced with DN150 along 
Robert Mckeen Street 

DN100 replaced with DN150 along 
The Avenue 

-
DN20 replaced with ON 150, Water 
main along Anzac Road 

DN100 replaced with DN150 along 
Aotaki St 

DN300, main along Rahui Road to 
new 5.5ML Otaki Reservoir 

DN200, Water main along Te Roto 
Road 

2120m DN100 replaced with DN200 
along Ringawhati Road 

Contruct new Otaki Reservoir, next to 
existing reservoir near Waitohu Valley 
Road, approx size 0.65 ML 

Contruct new Otaki Reservoir, near 
Ringawhati Road, approx size 5.5 ML 

DN300 NRV (Outlet Supply), near 
Ringawhati Road 

DN200 Rising Main along Rahui Road 
and Ringawhati Road to New 5.5ML 
Reservoir 

New Bore pumping station (Location 
TBC) complete with connecting 
pipeline (DN150 -200m Long) 

Table 2: Proposed Water Supply Network Upgrading Works 

5.3 Stormwater 

5.3.1 General 

Project No. N0375 
16 December 2021 

·-
Remarks 

Zone pressure improvement (fire 
& potable supply) 

--
Zone pressure improvement (fire 
& potable supply) 

Zone pressure improvement (fire 
& potable supply) 

-
Zone pressure improvement (fire 
& potable supply) 

Zone pressure improvement (fire 
& potable supply) 

Zone pressure improvement (fire 

& potable supply) 

Zone pressure improvement (fire 
& potable supply) 

Zone pressure improvement (fire 
& potable supply) 

Zone pressure improvement (fire 

& potable supply) 
Zone pressure improvement (fire 
& potable supply) 

-

Security of water supply for 
existing and new developments 

Security of water supply for 
existing and new developments 

Security of water supply for 
existing and new developments 

Security of water supply for 
existing and new developments 

Security of water supply for 
existing and new developments 

Security of water supply for 
existing and new developments 

The stormwater flows from the existing development are expected to be discharged to GW 
maintained Te Awahohonou Drain and Rangiuru Stream. An appropriate stormwater management 
within each development are envisaged, however the existing stormwater channels are expected to 
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have adequate capacities to cater for flows generated from the new developments. Also, these 
existing channels are expected to cater for the secondary flows. 

5.3.1.1 Pump Stations 

A new pump station is proposed in Rangiuru Road with a DN150 rising main. 

5.3.1.2 Streams and Channel Upgrades 

The following stream and channel sections have been identified for upgrading to service new 

Development 

Rangiuru 
Road New 
Housing 

Anzac Road 
New Housing 

Network 
Component 

Pipeline 
Network, 
Streams 
Channels 

Pump Station 

Streams 
Channels 

Otaki Race Pipeline 
Course New Network 
Housing Culvert 

& 

& 

~ - ----
Proposed Upgrade Remarks 

DN225 replaced with DN600 Improve stormwater capacity 
Stormwater pipe, at 254 Rangiuru 
Road 

DN150 PE pipe, rising main along Improve stormwater capacity 
Rangiuru Road 
Downstream improvements 
Construct new pumping station to 
service Rangiuru road 

Upgrade stream near proposed Anzac 
Road development (GW Te 
Awahohonu Drain) including culverts 
Surface water diversion channel 
(1000m) to prevent flows from the 
Cemetary above Anzac Road 
development 
Down stream improvements 

Improve stormwater capacity 
Lift SW flows to stream 

Increase stormwater capacity 

Cultural issue - prevent 
stormwater runoff from the 
cemetery 

Improve stormwater capacity 

DN600 Stormwater main along Te Improve stormwater capacity 
& Roto Road 

Replace existing 975mm Culvert Improve stormwater capacity 
with ON 1500 Culvert 
Down stream improvements Improve stormwater capacity 

Table 3: Proposed Stormwater Upgrading Works 

5.4 Wastewater 

5.4.1 General 

The stormwater flows from the existing development are expected to be discharged to GW 
maintained Te Awahohonou Drain and Rangiuru Stream. An appropriate stormwater management 
within each development are envisaged, however the existing stormwater channels are expected to 
have adequate capacities to cater for flows generated from the new developments. Also, these 
existing channels are expected to cater for the secondary flows. 

5.4.1.1 Pump Stations 

A new (dedicated) pump set is proposed at the existing County Road pumping station to supply the 
new 5.5ML reservoir (Ringawhati Road) with a dedicated DN200 rising main. 
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Development Network 
Component 

Rangiuru Pumping 
Road New Station 
Housing 

Anzac Road Pumping 
New Housing Station 

Otaki Race Pumping 
Course New Station 
Housing 

c----

Otaki Service Main Pumping 
Upgrades toWWTP 

(PS12) 

Proposed Upgrade 

Upgrade/Rebuild wastewater pump 
station servicing Rangiuru Road 

DN 200 new rising main near 
Riverbank Road 

Upgrade/Rebuild waste water pump 
station at Raukawa Street 
Upgrade waste water pump stat ion at 
Mateno Street (Rangatira Street) 
DN200 upgrade rising main along 
Raukawa Street 
DN 250 upgrade 

.. 
main nsIng 

intersection of Rangatira Street and 
Aotaki Street 

f----- -

Upgrade waste water pump station at 
the Corner of Te Roto Road and Rahui 
Road 
Upgrade waste water pump station in 
County Road 
Upgrade waste water pump station in 
Arthur Street 
11m ON 200 upgrade rising main 
corner of Te Roto Road and Rahui 
Road 
DN 250 upgrade rising main near 
RahuiRoad 
DN 250 upgrade rising main on Arthur 
Street and Dunstan Street 

Upgrade waste water pump station at 
Riverbank Road near wastewater 
treatment plant 

Table 4: Proposed Wastewater Network Upgrading Works 

5.4.1 .2 Pipe Network 
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Remarks 

Increase capacity 

Increase capacity 

Increase capacity 

Increase capacity 

Increase capacity 

Increase capacity 

- - - -
Increase capacity 

Increase capacity 

Increase capacity 

Increase capacity 

- - --
Increase capacity 

Increase capacity 

Increase capacity 

The proposed upgrading works required for the wastewater pipe network are in the table below. 

-
Development Network Proposed Upgrade Remarks 

Component 
-

Rangiuru Sewer Main DN200 upgrade main on Rangiuru Increase capacity 
Road New Road 
Housing - -

- -
Anzac Road Sewer Main ON 300 upgrade main on Aotaki Street Increase capacity 
New Housing 

ON 450 upgrade main Aotaki Street Increase capacity 
-

Otaki Race Sewer Main DN225 upgrade main on Te Roto Increase capacity 
Course New Road 

_Housing 
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Development Network 
Component 

Proposed Upgrade Remarks 
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DN 350 upgrade main along Rahui Increase capacity 
Road and County Road 
DN 350 upgrade main on Mill Road Increase capacity 
DN 450 upgrade main on Dunstan Increase capacity 
Street 
DN 400 upgrade main on Waerenga I ncrease capacity 
Road, Atmore Avenue, Lemon Street 
and Miro Street 

-
DN 450 upgrade main on Riverbank Increase capacity 
Road 

Table 5: Proposed Wastewater Pumping Station Upgrading Works 

5.5 Roading 

5.5.1 General 

The proposed reading upgrading work similar to that identified in EOI documentation and only 
inclusions are the works required for new intersections and road drainage/signage. 

5.5.1.1 Roading 

-- ----
Development Roading Proposed Upgrade Remarks 

Component 

Rangiuru Road 523m of Suburban Acess Road, Provide collector network for the 
Road New 2x4.2m Traffic lanes. With recessed area 
Housing parking and cycling facilities 

300m Southern Suburban Access, Provide collector network for the 
2x4.2m Traffic lanes. With recessed area 
parking and cycling facilities 

Anzac Road Road Upgrade Anzac Road to Suburban Improve traffic capacity 
New Housing Neighbourhood Road, with 5.?m 

Traffic lane, foot path and 
unsegregated cycling facilities 

Otaki Race Road Upgrade Te Roto Road to Rural Improve traffic capacity 
Course New Collector Road, 5.?m Traffic lane, 
Housing 1.5m separated footpath and sealed 

shoulder cycling faculties including 
intersection to Lot. Possible land take 
Upgrade Rahui Rd for 1100mm (excl Improve traffic capacity 
intersection), 8.4m Traffic lane, 
separated footpath and urbanisation of 
the currently rural road 

Table 6: Proposed Reading Upgrading Works 

5.5.1.2 Intersections 

Development Roading Proposed Upgrade Remarks 
Component 

Rangiuru Intersections Upgrade existing intersection between Provide safe access to 
Road New Kauri Street and Aotaki Street, to development 
Housing include Pedestrian crossing 

-------------------- - -
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Development Roading 
Component 

Anzac Road Intersections 
New Housing 

-

6taki Race Intersections 
Course New 
Housing 

Proposed Upgrade 

Proposed new intersection between 
Rangiuru road and Suburban Acess 
Road 
Proposed new intersection between 
suburban access roads 

- - -

New Intersection at Raukawa Street 

Intersection upgrade between Mill 
Road and Anzac Road 

Intersection upgrade between Rahui 
Road and Te Roto Road 

---
Intersection upgrade Rahui Freemans 
- install roundabout 

Table 7: Proposed Roading Intersections Upgrading Works 

-
Remarks 

Project No. N0375 
16 December 2021 

Provide safe access to 
development 

Provide safe access to 
development 

Provide safe access to 
development 
Provide safe access to 
development 

Provide safe access to 
development 

Improve traffic capacity 

--
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6 Proposed Infrastructure Scope & Cost Allocation 
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The proposed infrastructure upgrading works identified in above sections are summarised to enable 
cost allocation. The details of the scope of works required for each infrastructure sector including 
the allocated baseline costs using the coast data provided by KCDC, are in Appendix C. 

7 Risk Register 

Risk register has been updated based on RFP requirements. The copy of the updated risk register 
is in Appendix D. 

8 Infrastructure Programme 

The proposed infrastructure upgrading works implementation programme prepared based on the 
KCDC EOI submission information is in Appendix E. 

9 Proposed Infrastructure Upgrade Plans 

The proposed infrastructure plans prepared using KCDC GIS maps covering the KCDC EOI 
submission information and the scope of work above are in Appendix F. 
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Appendix B 
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Infrast ructure Programme 

Proposed Infrastructure Upgrade Pla ns 
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Proposed Water Infrastructure 

.A. Water Pump Upgrade 

-- New Water Pipes 

[=1 New Reservoir 

Wastewater Proposed Upgrades 

~ Wastewater Pump Upgrade 

-- Wastewater Pipe Proposed 

Stormwater Proposed Upgrades 

6 New Stormwater Pump Station 

-- New Slormwater Pipe 

+- Upgrade stream Culverts -ANZAC Rd Developmenl 

Proposed Roads 

- - Proposed Roads 

SH1 and Connector Roads 

- Existing I completed 

Under construction 

Community Connector 

-+- Railway 

Public Transport Stops 

• BusSlop 

• Railway Stallon 
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INFRASTRUCTURE ACCELERATION FUND 

EXPRESSION OF INTEREST RESPONSE: OTAKI PROPOSAL 

PART B Ql, F: Summary of proposed Otaki housing forecasts, outcomes and eligible infrastructure 

Otaki Dwellings, median projection, annual (interpolated) 
Cumulative additional forecast dwellings 2022-2028 

Rangiuru Road, Ot aki Development Area (no. dwellings/annum) 

Otaki Maori Racing Club, Otaki (no. dwellings/annum) 

Anzac Road, Otaki Development Site (no. dwellings/annum) 

Total proposed housing outcomes 2022-2028 

Proposed eligible Infrastructure 

Potable water 

Land acquisition for reservoir 2,SOOsqm 

Upgrade extising County Rd pump station 

New 2 megalitre reservoir (Waitohu #2) 

New 150mm trunk main pipeline x 2,730m 

New 4 mega litre reservoir 

Wastewater 
Rangiuru Road, Otaki Development Area 

Upgrade 200mm trunk pipeline x 1,100m 

1 x pump station upgrades 

Otaki Maori Racing Club, Otaki 

Upgrade 200mm trunk pipeline x 1,000m 

3 x pump station upgrades 

Anzac Road, Otaki Development Site 

Investigations on existing trunk pipeline 

1 x pump station upgrades 

•Stormwater (feasibillty and design including flood management) 

Rangiuru Road, Otaki Development Area 

New trunk pipeline to the Otaki River 

1 x pump station upgrades 

Otaki Maori Racing Club, Otaki 

New trunk pipline to local stream 

Anzac Road, Otaki Development Site 

Upgrades to culverts for local stream 

Transport 

Rangiuru Road, Otaki Development Area 

New local road and footpath connecting Rangiuru Rd to Kauri St x 500m 

Otaki Maori Racing Club, Otaki 

Upgrade Te Roto Rd including widening and new footpath x 650m 

Anzac Road, Otaki Development Site 

Upgrade Anzac Rd including new footpath x 200m 

2,212 1,909 1,962 2,010 2,059 

354 51 104 152 201 

319 39 
600 150 

239 

1,158 107 324 570 759 

I 

1 of 1 

--~-¼ ---
Ka~iti Coast 

DISTRICT COUNCIL - . .. . ··--

CONFIDENTIAL 

2,109 2,160 2,212 
251 302 354 

I I : 

908 1,058 1,158 
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' Approximate Cost I 
Estimate (Includes detailed I 

I investiagtions, designs, 

• Resource Consents, 
Construction, Contract 

Number of Administration, Project 
dwellings Our solution for KCDC SW Management) + 10% 

Site Location proposed Infrastructure contingency Notes Cost I Dwelling 

Piped infrastructure up to the 
stream and other associated 

I 
assets (manholes, stream 

1 IOtaki Racina Club 600 outlets etc\ 8,000.000 Reauires GWRC Resource Consent 13,333.33 

Upgrading Culverts currently on 
the stream (including culverts on 

I 2 Anzac Road 239 private properties) 10 000,000 Requires GWRC Resource Consent 41 ,841.00 

Piped infrastructure up to the 

I 

river and other associated 
Rangiuru Road 1, 2, 6 assets (manholes, stream 

·10,000,ooo!Reauires GWRC Resource Consent 3 and Matai 3,4,5 319 outlets etc) and a pump station 31,347.96 
28,000,000 



[Item l1n1rastructure loevelopme nt Reterence I Network Com ponent 

2 I Stormwater 

12.1 Ra ngluru Roao IPlpetlne Network and s1re,m improvemenu 

IPumpstalion 

IDi:!slgns, Contr.1ctadm1n 

Project Manaaement 

( 2.2 Anne Road S1ream W1dentn1 luperade 
Diversion Cho11nnf' 

2.3 Te Roto Road Pipeline Netwoo· 
(Ota kl Race Course New ttouslnr;) !Culverts 

Resource Consenu Exfst1n1 StrHms/Channel~ 

1

2.1.1 

2.1.2 

2.1.3 
2.1.4 

1
2.1.S 
2.1.6 

1

2.2.l 
2.2.2 
2.2.3 

1,.2., 

1,.,.1 
I'·'·' 2.3,3 

2.3.4 
2.3.S 

!Proposed UpcradlngScope 

ON22S replo11ced with DN600 Stormwater pipe, at 2S4 RangluN Hoao 

ONlSO PE plpe, rlsin, rN1n o11lon1 Rane.luru Road 

I Reason tor upcraoe 

Improve normwacer capaaty 

1mpro11e stormwater capacity 
Down 1tream improvements Improve stormwaler capo11dty 
Construct ~w pumplngstatlon to service Ranguk u road Ll~ SW nowt to stre,m 
Co~t, Preliminary and Oetalled De.signs, Property Owner/ Stake holder/ lwi Uaison, Resouru Corm•nu, Contract "dmlnls1rat1on, 

COl'ISlruc:tlon monit0rtnc 
Project Management 

Upgraoe s1ream nur proposed Anzac Ro.id development (GW Te Aw.ihohonu Oraln) lncludlrl( C\Jlveru lino-ease s1ormw1cer capacny 
Surface water dlVersion ch.innel llOOOm)to prt>Jent flows from the CemMary above An:ac Road deveJopmen1 Cultural lssue • prll!vent stormwate r runoff from tt\ecemeiel'f 

Down strea m Improve me nts Improve uormw.iter apatity 
Concept, Prll!limlnary and Oe tal!ed Desl1ns, Property Owner / Stake holder/ lwl liaison , Rucurce Consenu, Contract Admln,stratlon. 
ConJtruction monitoring 

DN600 Storm wate r main alon1 Te Roto Roao !Improve stormwater capaffl"t 
Replace c.xlstlnc 97Smrn Culvert with DNlSOO Culvert Improve s1ormwatcr capadty 
Down stream Improvements Improve stormwatcr capacity 
Concept. Preliminary and De tailed Deslans, Property Owner/ Stake holde-r/ lwl liaison, Ruource Consenu, Contract AOmm111nmon , 
Constfl.Jctlon monitoring 
Prolect Management 

IRe1erencu 
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RISK NO. RISK TITLE DESCRIPTION 

Brief Dcscript,on of the Risk 

IKEY RISKS: Required I 
!Resource Consents Delays to securing the required 

consents lor the eligibh 

infrastruaure project by the planne< 

date. (Proposed stormwater channe 

upgrading works, Water Storagi 

Reservoirs and Pumpins Stations) 

I 

INFRASTRUCTURE ACCELERATION FUND - RISK REGISTER TEMPLATE: El igib le Infrastructure Project 

Hi344i#III•i•1 

% 

Probability 

the risk 
occurs t,jo•~

1 

2S" 

I 

COST IMPACT (SJ"0
' • ' 

Provide the range of cost consequences 

should the risk occur 

SS,000 $25,000 $50,000 

I I 

N/A 

I 

TIME IMPACT (Days Oelay)'°0
t• l 

Time delay as a result of risk 

LODays 2001ys 

I I 

RISK TREATMENT STRATEGY 

Brief ovNview of how t he risk is being managed & mitigated 

CONTINGENCY 

PROVISION 

(Included in RFP} 

Contingency allowed for on 

the risk detailed 

j (Yes/No) j Commentary I 
Earty engagement with Local lwi sroups to obtain 1ne1r consent for ~tormw1ier IV•• 
ch1nnel upgrading works prior to lodgemg the consent application as thMe are 

slanificant cultural inertsts in a section of the stream The proposed option Is the on1, 
va,ble 0Pt1on that keep the stream secuon ahve mainUlnin1 their lntt!:rests. All 

required consents w,11 be obtained during the detailed design st.111 prior to tenderlnd 

for all proposed pumpin& st.ldon upgrading works and reservoir construction works. 

Note; At'SOurce con$Cntin1 requirements for all trenthina works and structUral 

construction works will be dearly Identified during the investigation phase prior to 

lodse-lna the ce>Ment applications by a spec:iliat planners 

Infrastructure Projects Interface w1tn tniro party &/ or ass~:~ 2S" rzs,ooo rso,ooo 15100,000 r/A roo .. .,.,. r OO;,ys As above. Early engagtment with the stakeholders with adequate al1owances m thc.1Yes 
Interface Risk owners lcadln1 to additlonal cost design and construction programmes 
(Approvals, Design, and delays (Changes required for thi 

Construction) designs and constructio1 

methodologies to obtain acceptanc◄ 

of the local IWI groups) 

Infrastructure Projects Existing Infrastructure Is 1n a poorer SO% $100,000 $150,000 $200,000 20Davs 30Dayi 600ay$ Site 1n111m1gat1on works during the design satges to-identify potent,ol works requircciYes 
Upgrades to the Existin@ condition &/or has less capacity thar for the affected lnrr.1Sture works such as reconnecUng new pipeUnes/servlces l o thE 
Networks are Required assumed. Upgrades are required eKisuna networks and provide ildequate allowances In the design and constructlor 

leading to addit ional costs and delays pro1rammes 

Supp1y Chain ((OSI unrortseen cost escalation and/01 75" $100,000 $150,000 $250,000 300ays 60Da~ 900ays Early engasemeflt w,ih the material suppliers to communicate the potential matera1lves 
Escalation &/or Suppl\ materials delivery delays supply quanUlits and reserve or pre-crder majority or materials durinc the desi11 
Delays) suge. Also Early Eni&ement or Contractors (ECI) proceH witl be used to Jdent1fy an◄ 

confirm the e,,nent of the materail requirement and &et them to procure mateniili 

earty prior to the cons:truct,on starts. Adequate allowances w,11 be made in the dM1g1 

and construC'tcon ""O•rammes. 
IContaminatton Unforeseen m•ground cont.lm,nat,or 10,. S2S,OOO $50,000 SI00.000 N/A 200ays 10Days A< th• proposed works are in arudy developed areas and it os unhktly to •ncounte

3
v., 

is discovered leading to additiona major level of contamlnat,on remO\l'al other tNn normal practke adopted fo1 
costs and delays wast~nttr pump,ng statkm upgrading works. However adequate altowances wll 

be made In the desi•n .1nd construction nro•ramml!s follwtnP. the she iMrMli«aUons. 
1co.fund1ng agreements Oel1ys to a1recing other fundin 

sources '8- Waka Kotah,, IFF etc 

[OTHER RISKS TO CONSl6{ff{examples Include): 



7 Design Development Detailea oes1gn refinements leadinf 75,- S2S,OOO 550,000 5100,000 N/A 2003'(:\ 100.ty) As tne proposed works are In brownOeld dcvc1opmcnt area (Otak1) w1tn ex1stinE Yes 
to additional scope whtch results in Infrastructure network models, the Impact of the most factorsinfluencing designs arE 
addit ional costs and delays e1<pected to be mostly determined during the detailed investigation stage uslnE 

model runs for the proposed upgrades and site condition (geotechnlcal) reports. 

Based on the available information on the existing network and its performance, 

additlonal allowances have been made within the proposed scope or works such a! 
ncrcase in sizes (pipe networks, watN staoragc reservoirs and pumping stations). I 
s not eicpected to significant changes In the propcsed slzes, however, If any lncreast 

n sizes are required, the cost Impacts are ewpected to be minor due 10 lnstallatlor 

costs which would be simllar. As above, adequate allowances in the design anc 
construction programmes will be made. 

e Ut ilities Infrastructure Encountering un1i:nown ut!llt ie! so,, $100,000 SlS0,000 5200,000 200dV') 300ayj 600ays S[te invest1gat1on works during the design satges to identify potential works requlrec Yu 
Relocation/ Prot ection requiring relocation / protectior ror the affected infrasture wodcs such as reconnecting new pipelines/services to tht 

leading to additional costs and delays existing networks and provide adequate allowances ln the design and construct,or 

l0ro1,trammes. 
9 COVlD-19 Delays and disruption due to COVIO- 75,. Sl00,000 5150,000 S200,000 200ayj 300a'f1 60Days farly engagement with the material suppliers and Contractors (ECI) process w,11 be Yes 

19 alert level restrictions leading tc used to Identify and connrm their COVID19 management protocols and adequau 
additional costs and delays time allowances In the design and construction programmes, Con Impacts are 

expected to be applied only to additional transport or storage of matcrails required 

during restricted travel periods. 

l C Archaeological Items of histor!cal / archaeologica 10% S2S,000 550,000 S100,000 N/A 200,iiyl lOOa-,. As the proposed works are In brownfield development area (Otaki) with currently Yes 
Discoveries sfgnificance are uncovered leading to operating infrastruct ure networks with regular maintenance and upgrading work~ 

additional costs and delays being carried out, the likelyhood of any hostorltal/archaeologica l finding to caust 

significant Impact ls considered as low. As above, adequate allowances in the design 

and construction nro0 rammes will be made for anv unforseen circumtences. 
11 1'lclement weather Inclement Weatner 1eaamg IC 25,. so so so lOOct~ 200d'(I 300ays The proposed works will be planned allowing the potential wetweather days based 01 Ye, 

additional costs and delays the historical weather records In the area appropriate to the season/constructio, 

periods. Adequate wetweater allowances In the construction programmes will ~ 
made. 

12 Community Addit1ona1 requirements 1mposec a: 25,- 55,000 525,000 S50,000 N/A 10D.lyl 20Day1 Early engagement with Local lwi groups and ilffected communities to address their Vos 
Consuhatlol" part of community consultat lor concerns and to obtain their consent for the proposed works will be done using 

leading to add it ional costs and delays specllist communication team. As stated earlier, the proposed works are ln already 
developed areas and any 1mprovement to the ewisting infratructure network wm be 

seen as benlfkal to the communltv to nrovide added securltv of sunpl!es. 
13 Avoifabihry of Availablllty of contractmg resourcei so" S100,000 S2S0,000 5500,000 300ays 600a'(l 90Dav> Suppller avallab111ty study/reaserch (in the market) and early Enagement o Yes 

Conrrocrors (Resources) to deliver a ll the infrast ructure Contractors IECI) processes wlll be used to Identify and secure services from the 
projects within the rtipulated potential contractors as a part or the procument strategy. In addlt1on tc 
programme. Additional local/regional contractors, potentla l contractor availability In the rest of the countr, 
costst,,roaramml! delavs. wfll also be considrcd 
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MEMO 

TO: 
FROM: 

Sean Mallon 
Nick Urlich 

DATE: 8 March 2023 
SUBJECT: Otaki Reservoir Property Acquisition Site Selection 

This memo relates to proposed Otaki Reservoir Site 

Background 
A new water storage reservoir has been planned in Otaki for many years and was identified 

as a Capital project in the 2009 LTCCP. A reservoir for Otaki has been a Council and Otaki 

Community consideration since the mid 1990's. 

On 12 MAY 2011 at PUBLIC EXCLUDED meeting relating to the OTAKI RESERVOIR 

CAPACITY AND SITE SELECTION, consideration was given to the capacity and site options 

for the proposed Otaki Water Supply Reservoir and the Site Option 1 (known as No.75 Te 

Manuao Road) represented the least total cost and has the lowest NPV over 30 years.This 

site is on the same parcel of land as the current proposed reservoir site but at a higher 

contour level. 

There have been a series of reports across many years with the most recent Robert Bird -

Eligible Infrastructure Services Planning Report -16 December 2021. The follow-up to this 

report was a Funding Agreement between Kainga Ora and the Recipient dated 14 July 2022. 

The table below sets out the expected annual payment profile of IAF funding with 

approximately $6 million allocated for the Otaki reservoir between 22/23, 23/24 and 

24/25. 

Financial Year Variation 1 - Dec 2022 

22/23 $2,252,600 

23/24 $6,052,300 

24/25 - --¼--'-----L--'-----+-- $1,947,000 
25/26 $65,000 

26/27 $7,9508,00 
__ 27 /28 $11,032,300 

$29,300,000 



Why build a reservoir 
• Storage for emergency and high demand times 

• Ensure water quality compliance 

• Ensure Resource Consent Compliance 

• Operational Resilience 

• Improved response to issues at Water treatments plants 

• Improved response to issues in the reticulation 

• Provide sufficient water to meet fire-fighting requirements 

• Energy efficiency 

• Avoid pumping at peak times and reducing maximium pumping rate 

A water supply storage reservoir in Otaki will provide; 
• a similar level of service: as provided to other District water supply networks; 

• significant improvement to security of water supply: water will be supplied to 

customers from the reservoir by gravity flow and independent of electric power; 

• emergency water supply: currently not provided. Will provide Otaki with a water 

storage volume for normal daily demand whilst providing improved fire fighting 

protection and availability of water during emergency and natural disaster situations; 

• operational flexibility: allows water zones to be isolated for repair without affecting 

other water customers in the wider network; 

• improved energy management: water can be treated and pumped during cheaper 

night time power rates leading to reduced long term operational costs; 

• improved treatment opportunities: treated water from separate bore supplies can be 

abstracted during night time power rates and stored in one combined storage 

volume; 

• reduced load on pipe infrastructure: reservoir will supply consistent pressure by 

gravity to customers during high daily demand periods; 

• improved consistency with water quality (taste): improved water circulation and 

treatment balance within a storage reservoir; 

• water quality: Council will be able to meet the Taumata Arowai drinking water apply 

standards and assurance rules. 

Site Selection Outcomes 

• Maintaining existing pumping arrangements 

• Maintaining or improving existing level of service 

• Minimise lowering pressure to existing properties, undesirable below 25m 

• Avoiding increasing pressure to mitigate corresponding increase in leakage and 

reduction in asset life 

• Minimising immediate upgrades to network to facilitate operability or reservoir 

• Future proofing design to accommodate increases in population/demand 

• Meeting desired fireflows. 

• Sized to providing adequate storage (5,500 m3) 



Preferred Site 

• Sweet spot for new reservoir at 46 m contour level with a top water level of 52.0m 

as modelled by Stantec 

• Existing Water Treatment plants at Tasman Rd and Rangiuru Rd pump into the 

network with a pressure of about 55 metres pressure head. 

• Design pressure between 250kPa and 900kPa (25m to 90m head) at the point of 

supply. 

• Improved fire flow from 60 1/s to 100-150 1/s 

• Head losses on all principal mains remain under Sm/km with the addition of the new 

reservoir 

Site Selection Process 

Review of historic reports including , 

• SKM OTAKI RESERVOIR OPTIONS DRAFT vl.1 (3 December 2007) 

• STANTEC - KAPITI COAST WATER MODELLING PHASES 4+5 - WATER NETWORK 

DEVELOPMENT PLAN - January 2017 

• Stantec - Otaki Master Plan Update v3 -July 2019 

• Robert Bird -Eligible Infrastructure Services Planning Report -16 December 2021 

Multicriteria Analysis 

Issue to consider I Cntena Breakdown Total 

Resi lience- Operational Does it meet the operational (business as 
Delivery of and Strategic for new usual) and strategic (emergency) needs of 
Strategic developments and the hospital? 40% 

Outcomes existing residential 
Is service access free of hazards? areas 

Access to existing services to support 

Construction and 
reservoir function and service 

Operation Access to the site to construct, operate, 
20% 

Constructabilit maintain, repair and renew reservoir and/or 

y 
support services 

Geotech Site suitability and constructability 10% 

Ownership/Cultural 
Ownership 

heritage Cultural and/or heritage values associated 10% 
with the land 

Ecology Impact 

Impact on the 
Landscape and/or visual impact 

Environment 
Environmental Recreational impacts 20% 

Construction and operation impacts, noise, dust, light, 
discharges 



Why not other sites 
• Very limited sites on the 46m contour close to reticulation that are not on steep 

ground 

• The further away from County Road Pump Station requires larger pipes to minimise 

pressure losses in pipelines 

• Other sites are within the flood zone or across the river so are less resil ient. 



Reservoir Level Selection - Modelling 

Methodology: 
Stantec provided a report with outcomes in terms of pressures, flows and available fire f lows 
based on the following 

1, Update the Otaki current peak-day demand in the model 
2, Develop a growth scenario for 2051. 
3, Develop two supply scenarios to meet the increased demand: 

a. Tasman and Rangiuru continue at current supply levels, a new source near the 
existing Otaki river bridge will supply the balance. 
b. Tasman and Rangiuru decommissioned, all wqater delivered from new source near 
the existing Otaki river bridge. 

4. In these scenarios, we will check the following configuration: 
• S10 - outlet 350mm ID, inlet main 250mm ID, as per report recommendations. 
• S11 - inlet and outlet mains both 303mm ID (355OD , PE100 SDR 13.6), no NRV 

connecting inlet and outlet. 
• S12 - inlet and outlet mains both 303mm ID (355OD , PE100 SDR 13.6), NRV 

connects inlet and outlet 5. 

Average of Pressure (m) 
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Scenario 
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- s12 - 35500 with NIIV 

- Sil - 35500 no NRV 

150 

The modelling report concluded that the new reservoir with 300DN inlet and outlet mains 
connected with a NRV (non-return valve) at the reservoir would provide acceptable 
pressures and fire-flows and sufficient to replenish the reservoir if the network is run at 
56m HGL. Flow into the reservoir is up to 30-35 1/s in all scenarios. 
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Robert Bird -Eligible Infrastructure Services Planning Report -16 December 2021 
The new 5.SML reservoir (Ringawhati Road) is proposed to have a dedicated rising main (inlet) from 
the County Road pumping station and Non-Return Valve 
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Stantec - Otaki Master Plan Update v3 -July 2019 

STANTEC - KAPITI COAST WATER MODELLING PHASES 4+5 - WATER NETWORK 
DEVELOPMENT PLAN - January 2017 
For storage purposes, a reservoir of 2,SOOm3 is required. After some trial and error a ground 
elevation of 47.Sm was selected, with a reservoir depth of 3m providing a top water level of SO.Sm. 

SKM OTAKI RESERVOIR OPTIONS DRAFT vl.1 (3 December 2007) 
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Kapiti Coast District Council (KCDC) commissioned Sinclair Knight Merz (SKM) to investigate options for 
siting a new service reservoir for Otaki. 

01Jtion I - Northwest of the junction of SH I and Waitohu Valley Road - Height at 45m MSL. 

Legend 
Water Reticulation Main 

Road 

Option 2 South of the Otaki River 100 metres south of the j unction of Old Hautere Road and Otaki 
Gorge Road 

Legend 
e 6000 m3 Reservoir 

Rising/ Falling main 

Water Reticulation Main 



Option 3 located on the 67.5 111 RL contour line at the end of the private road off Te Manuao Road 

Option 4 

Legend 
6000 m3 Reservoir 
Rising / Falling main 

The reservoir is located on the 67.5111 RL contour line at 4, Ringawhati Road 
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Mayor and Councillors 
CORPORATE BUSINESS COMMITTEE 12 MAY 2011 

Meeting Status: PUBLIC EXCLUDED 

Purpose of Report: For Dec ision 

OTAKI RESERVOIR CAPACITY AND SITE SELECTION 

The reason for this re )Ort being considered in Public Excluded is: 

General subject of each matter Reason for passing this 
to be considered resolution in relation to each 

matter 

rivatc land selection and 
associated acquisition process 
for the new Otaki Water Supply 
Reservoir. 

PURPOSE OF REPOR1l 

Section 7(2)(i)-to enable the local 
authority holding the information 
to carry on, without prejudice or 
disadvantage, negotiations 
(including commercial and 
industrial negotiations 

Grounds under Section 48(1) for 
the passing of this resolution 

48(1 )(a): that the public conduct of 
the whole or the relevant part of the 
proceedings of the meeting would be 
likely lo resull in the disclosure of 
information for which good reason 
for withholding_ would exist. 

The purpose of this repor t is to consider the capacity and s ite options for the proposed 
Otaki Water Supply Reservoir. 

SIGNIFICANCE OF DECISION 

Q. T he Council significance policy will not be triggered by this report. 

BACKGROUND 

3 The water su) )ly in Otaki is currently sourced from two groundwater bores near Otaki 
Beach. 

ReJer AJJpendix A: Map ofOtaki Water Supply Network. 

4 The groundwater is treated at point sources of abstraction and is pumped to the reticulated 
network at s ignificant cost. A small proportion is pumped with a 94111 lift, to a small 0.7 
mega li tre (ML) reservoir, 7km away in the Waitohu Vall ey. The reservoir provides 
water storage by gravity supply to the higher Plateau Zone only. T he lower Beach Zones 
receive pump pressure supply from two groundwater bore pumps. 

5 An engineering report completed in 2007, recommended a 6ML ( I ML = I 0001113) water 
storage reservoi r to meet the current and future projected water demands for the Otaki 
supply network. The reservoir needs to be constructed at a level of 68m above sea level 
to maintain the re uired minimum water ~ressurc. 

6 A new water storage reservoir has been planned in Otaki for many years and was 
identified as a Capita l projec t in the 2009 LTCCP. A reservoir for Otaki has been a 
Counci l and Otak i Community consideration s ince the mid 1990's. 



i/ The 2009 LTCCP included funding of'$5 .6M for a new 6ML Otaki reservoir. The funding 
was al located befo re a preferred site had been determined and was based on an assumed 
connecting infrastructure cost of $ 1 M. 

8 The Council currently operates and maintains water supply reservoirs within all of the 
District water supply networks, except for Otaki. A water supply storage reservoir in 
Otaki wi ll provide; 

• a similar level of service: as provided to other District water supply networks; 
• significant improvement to security of water supply: water will be suppli ed to 

customers from the reservoir by gravity flow and independent of electric power· 
• emergency water supply: currently not provided. Will provide Otaki with a 

water storage volume for normal daily demand whilst providing improved fire 
fighting protection and availability of water during emergency and natural disaster 
situations; 

• operational flexibility: allows water zones to be isolated for repair without 
affecting other water customers in the wider network; 

• improved energy management: water can be treated and pumped during cheaper 
night time power rates leading to reduced long term operational costs; 

• improved treatment opportunities: treated water from separate bore supplies 
can be abstracted during night time power rates and stored in one combined 
storage vo lume; 

• reduced load on pipe infrastructure: reservoir will suwJly consistent pressure by 
gravity to customers during high daily demand periods; 

• improved consistency with water quality (taste): improved water circulation 
and treatment balance within a storage reservoir; 

• water quality grading: Council will be able to apply to Regional Public Health 
for the Otaki water supply to be graded. 

CONSIDERATIONS 

9 To provide adequate pressure to maintain minimum levels of service; a reservoir needs 
to be located at a height that provides qptimum efficiency when filling, whi le no~ 
exceeding maximum allowable pressures. 

I O Since 2007, considerable investigations works have been undertaken to determine the 
optimum site for the proposed new Otaki reservoir, taking into consideration height, 
pressures, infrastructure costs etc. This work has included extensive network modelling. 

he project team considered a total of seven JJOSsible reservoir sites for selection. 

11 In 2008, two sites were eliminated early due to their inappropriate contour level and 
inability to deliver minimum water pressure. In 20 I 0, a further two sites were eliminated 
due to fata l flaws with outstanding landscape consenting issues and geotcchnical issues. 

12 Three sites progressed and were evaluated with a multi criteria assessment method using 
the fo llowing criteria: 

• landscape and visual imRacts; 
• gcotcchnical appraisal; 
• resource management consenting issues· 
• archaeological; 
• abil ity to mitigate visual impact; 
• contour level to achieve minimum water pressure. 



13 The three site options have also been compared against operational costs. 

14 Refer A) )Cndix B: Aerial hoto showing s ite opJi,_on locations. 

15 Engineering cost estimates for a 6ML reservo ir at the three s ite options range from $7.2M 
to $9.0M. Cost estimates for a 4ML reservoir at the three sites range from $5.8M to 
$7.6M. 

16 The construction of a 4ML storage reservoir would meet Otaki water demand through to 
year 2040 with a second reservoir constructed on the site at that time to meet future 
demand. 

17 The staging of the reservoir construction allows for all the proposed benefits but at a 
lower initial cost. 

18 The proposed introduction of universa l water metering would extend the capacity of the 
new reservoir by an additional I O years. 

19 All three s ite o lions have been selected to allow for future storage expansion. 

Refer Appendix C: Site plan of reservoir layout and staging. 

SITE CONSIDERATIONS 

Site Option 1 

20 Site Option I is known as No.75 Tc Manuao Road and is located beyond the end of To 
Manuao Road. The s ite is located on vacant farm land accessed v ia a private ROW. The 
land parcel is 22ha and privately owned by Wellington based company Cabrach Holdings 
Ltd. The legal property description is: LOT 2, DP 427946 CIT 5 I 0970. 

21 The site selected is a lha block within the 22ha land parcel. The north western s ite 
boundary is located within close proximity to existing water infrastructure and is at the 
required 68111 contour level. 

22 A new 2.3km pipeline is required to connect the County Rd pump station to the proposed 
reservoir. The pipeline can be installed along Te Manuao Rd to the proposed site. 

23 The property and surrounding area is zoned Rural and is planned for a future lifesty le 
property subdivi sion. Site Qgtion I will reduce the area of one ava ilable lifesty le Lot 
from the future subdivision. 

24 Site Option I w ill re uirc visual mitigation as 1t is in direct line of s ight from the state 
highway. 

Refer Appendix D: Visual screening montages. 

27 The proposed reservoir could supp ly water to any future property subdiv ision. 



Site Option 2 

28 Site Option 2 is located on Ringawhati Road on vacant farm land. The site selected is a 
I Ha block near the north western )l'O_pcrty boundary and is located al the required 68m 
contour level. 

29 Site Option 2 is not well located for water suppl y due to its distance from the existing 
water network. A new 3.7km pipeline is required lo link to the County Rd water pump 
station with the site along Rahui Rd. 

30 The site is art of a privately owned farm and contact to date indicates a willing vendor. 

31 Site Option 2 wil l require visual mitigation as it is in direct line of sight from Ringawhali 
Rd. The visual mitig_ation )1'0 oscd is similar to Site Option I. 

Refer Appendix D: Visual screening 111011tages. 

Site Option 3 

32 Site Option 3 is located on Council owned property adj acent to the existing Waitohu 
Reservoir. The contour level at the site is 94111. 

33 Pumping to thi s site wil l be an inefficient use or energy. Site Option 3 is 26111 higher than 
requi red and has the highest operational pumping cost. Pipeline infrastructure will need 
to include a pressure reduction valve lo drop the additional 26111 of water pressure before 
su p ly to the Beach Zones. 

34 Option 3 was once the site or the historic Otaki water treatment plant. Council still own 
the land at this site. 

35 A new 4.7km pipeline is required to link to the County Rd water pump station with the 
site along Waitohu Valley Rd. 

General S ite Related Issues 

36 Al l three sites have similar geotechnical profiles and do nolj)J'esent any concerns. 

37 Earth bunding and planting can be used to screen the new reservoir from public view at 
Site OQlions I and 2. Site Option 3 is unlikely to require visual mitigation. 

Site Cost ComR_arison 

38 /\. 4ML storage volume can be constructed in 201 3/14 with an allowance fo r a second 
reservo ir to be constrncted alongside the first, 

39 The capital cost o r a 4ML reservoir for each site option is set out in Table 1. 

Table I: 4ML Reservoir Costs and Programme 

Site 

Option 

Reservoir 

Volume 
Capacity 

mmm 
Land 

Acquisition & 
Consenting 

mmD 

•• : 
Tendering, 

Award & Start 
Construction 

-~~ 

mm 
• . . . R 

• • ~ 



1 

2 

3 

4ML $4SOK 

4ML $4501( 

4ML $100K 

$2,00 

$3,30 

OK 

01( 

$4,20 OK 

$3,200K 

$3,2001( 

$3,200K 

$5,750K $6 . OM 

$7,0501( $7. 3M 

$7,GOOK $8. OM 
-

40 The difference 111 cosl associaled with each sile relates lo connccun g pipeline costs. 
Pipeline infrastructure is required to connect the proposed water reservoir to the existing 
network in order for treated water lo be gravity supplied back to the ( Hal<i network. Refer 
Table 2 for comparison of pipeline capital and o_peralional eumping costs. 

Table 2: Capital Pjpeline & Operational Pumping Costs: 
-I Pipeline Capital Operational 

·te Option 
Length Pipeline Cost Pumping Costs 

I 2.3km 
I 

$2.0M $6. 9K/yr 

2 3.71un $3.3M $7. OK/yr 

3 4. 7km $4.2M I $10. OK/yr 
-

Land Acquisition Process 

41 The Public Works Acl (PW A) allows for compulsory properly acquisition for critical 
public infrastructure. The process can be used to acquire land from unwilling or w ill ing 
vendors and provides a useful mechani sm for land purchase of either s ite option. The land 
transfer _process under the PW A can take 4 months to approximately 2 years. 

42 The purchase of Site Option I would likely require use of the PW A because the 
landowner has previously indicated their un-willingness for the reservoir to be 
constructed on their land. 

43 Before the Council may take any land compulsorily for public works, it must serve notice 
of its intention on lhe owner of the land and the District Land Registrar. The Counc i~ 
mist then make reasonable endeavours to negotiate in good fa ith w ith the owner fo r a 
period of at least 3 months to try to reach agreement about purchase of the land for an 
ap~ropriate level of com ensalion. 

44 If negotiation does nol result in agreement w ith Lhe owner, the Council may survey th 
land and give notice to the owner and the public of the Cou nc il's intention to take the 
land. The notice must state the reasons why the Council considers the taking of the land 
lo be reasonably necessary for the public work. The owner may object to the taking, an 
any objections are heard and determined by the Environment Court. The Environment 
Court considers the Counci I's objectives and the adc uacy of consideration of alternatives 
before making its decision. 

Programme 

45 The proposed progranune 1s for Land Acquisition and Consenting in 2011/12, Design, 
endering, Award & Starting Construction in 20 12/13, Construction complelion in 

201 3/14. 



Legal Considerations 

46 Legal costs have been budgeted for in each option. A w illing buyer, wi lling vendor 
agreement is expected to minimise timeframes and legal costs. 

Delegatio1 

47 The decision to acqu ire land under the Public Works Act needs to be made by the Council. 
A conservative approach has been adopted in the present case, and the final decisions 01 
the recommendations in this report will be made by the Council rather than the Corporate 
Business Committee. 

Financial Considerations 

48 The Otaki reservoir project 1s currently funded across three years commencing in 20 11 / 12 
with proposed Land Acquisition and Consenting, followed by Design and Tendering in 
2012/ 13, and Reservoir Construction in 2013/20 14. The funding for 2011/12 has been 
included within the draft 20 11 /12 Annual Plan. 

49 The Draft 20 I I /12 Annual Plan has a budget of $450K which is based on proceeding 
with a 4ML reservoir at Site O tion I or 2. 

50 S ite Option I represents the least total cost and has the lowest NPV over 30 years. 

Consultatio 

51 There has been consultation on the proposal for a new reservoir within the Otaki water 
supply network through the 2006 and 2009 L TCCP process. The current Annual Plan 
process also includes the Otaki reservoir project. 

Policy Implications 

52 There are 110 olicy issues for Council. 

Publicity Considerations 

53 A communication plan w ill be prepared and fo llowed for each roject stage, subject to 
the report and resolutions being released. 

RECOMMENDATIONS 

54 That the Committee recommend the fo llowing lo Counci l: 

54.1 Thal the Council approve construction of a 4ML water storage reservoir for the 
Otaki water su 1ply network. 

54.2 That the Counci l approve S ite O tion I 75 Te Manuao Rd as the )referred site. 

54.3 That the Council delegate to the Property Purchase Subcommittee power to proceed 
w ith the purchase of Site Option I for a new Otaki water supply reservoir with a 
land area of approximately Iha, together with a ll casements (includ ing rights of 



way) and other rights and interests necessary for access to, and the construction 
op_~i:.ation and maintenance of the water supply reservoir. 

54.4 That the Council approve invoking the Public Works Act processes to compulsori ly 
acquire Site Option I , together with all necessary easements and other rights and 
interests as referred to 52.3 above, and delegate to the Chief Executive the power 
to issue and serve all necessary notices and take all necessary statutory ste s in 
·elation to the compulsory acq_uisition. 

54.5 That the report and minutes be released from public excluded. 

Report prepared by: Approved for submission by: 

Travis Wood Sean Mallon 

WATER & WASTEWATER ASSET MANAGER GROUP MANAGER INFRASTRUCTURE 
SERVICES 

ATTACHMENTS: 

Appendix A: 

AQpendix B: 

ApJ_:lendix C: 

AQ endix D: 

Map of Otaki Water Supply Network 

Aerial photo showing site o_ption locations 

Site J? lan of reservoir layout and staging 

Visual screening montages 



Site Site Name Site Assumptions 

Land will need to be acquired to access a site that is at 
the appropriate contour. 

Access will be via Waitohu Road. 

Comparative Length of pipework 1.9KM 

The site has access to Electricity 

The overflow of the reservoir mis close to the stream. 
1 1 - Waitohu Road (46m) Assessed on the basis that a new inlet/out main will be 

installed 
Site may have potential for new WTP as a deep bore 

was drilled in adjacent boundary 

Good Connectivity for future HL reservoir 

The Site is in the Flood Hazard Zone 

The site is in the Water Protection Zone 

Land will need to be acquired to access a site that is at 
the appropriate contour. An easement also required for 

ROW 

Access will be via Te Manuoa Road. 

Comparative Length of pipework 1.8KM 

The site has access to Electricity 

2 2 -Te Manuoa Road - The overflow of the reservoir may need to be discharged 
Northern Site 46m) to the land as there is no reticulated connection or a new 

stormwater pipe to stream. 
Assessed on the basis that a new inlet/out main will be 

installed 

Good Connectivity for future HL reservoir 

Site is closer to stream 

The slope of site is steepish 

Land will need to be acquired to access a site that is at 
the appropriate contour. An easement also required for 

ROW 

Access will be via Te Manuoa Road. 

Comparative Length of pipework 1.8KM 

The site has access to Electricity 

3 3 -Te Manuoa Road - The overflow of the reservoir may need to be discharged 
Southern Site {46m) to the land as there is no reticulated connection or a new 

stormwater pipe to stream. 
Assessed on the basis that a new inlet/out main will be 

installed 

Good Connectivity for future HL reservoir 

The slope of ground is relatively flat 

Natural stream close to site 



Waitohu Road (46m), Te Manuoa Road-Northern Site 46m and Te Manuoa Road-Southern Site (46m 



Site Site Name Site Assumptions 

Land will need to be acquired to access a site that is at 
the appropriate contour. 

Access will be via Waitohu Road. 

Comparative Length of pipework 2.7KM 

The site has access to Electricity 

4 4 - Waitohu Road (7Om) 
The overflow of the reservoir may need to be 

discharged to the land as there is no reticulated 
connection or new stormwater pipe to stream. 

Assessed on the basis that a new inlet/out main will be 
installed 

Site may have potential for new WTP as a deep bore 
was drilled in adjacent boundary 

Good Connectivity for future HL reservoir 

Land will need to be acquired to access a site that is at 
the appropriate contour. An easement also required for 

ROW 

Access will be via Te Manuoa Road. 

Comparative Length of pipework 1.9KM 

5 5 - Te Manuoa Road (?Orn) 
The site has access to Electricity 

The overflow of the reservoir may need to be 
discharged to the land as there is no reticulated 
connection or a new stormwater pipe to stream. 

Assessed on the basis that a new inlet/out main will be 
installed 

Not as good connectivity for future HL reservoir 

Land will need to be acquired to access a site that is at 
the appropriate contour. 

Access will be via Ringawhati Road.\ 

Comparative Length of pipework 3.3KM 

The site has access to Electricity 

6 6 - R1ngawhati Road (?Orn) fhe overflow of the reservoir may need to be 
discharged to the land as there is no reticulated 
connection or a new stormwater pipe to stream. 

Assessed on the basis that a new inlet/out main will be 
installed 

Good Connectivity for future HL reservoir 

Closest location to fault zone (approximately 50m) 



Waitohu (70ml, Te Manuoa Road {70m) and Ringawhati Road (70m) 



WeiQht in Q 

1 - Waitohu Road -
Adjacent stream 

(45ml - 2 -Te Manuoa Road -
Northern Site 

(45m) 
I 

3 -Te M anuo a Road -

r Southern S ite 

(46 m) 

! 

1 - Waitohu Road 
46m Contour 

2 -Te Manuoa Road 
Northern Site 
46m Contour I 

3 -Te Manuoa Road -
Southern Site 

45m Contour 

E n viro nm e n tal 

20% 

4 

5 

5 

Site develop ment 
rise likely to give 

to : 
• minor o r 

ffects 
nd/or 

moderate e 
(permanent a 

tempera ry) 
may 

o be 
which 
ively 

which mayor 
not be able t 

avoided, but 
can be effect 

d mitigate 

Site develop ment 
rise likely to give 

to: 
• minor o r 

ects 
or 

moderate ell 
(permanent 

tempera ry) 
that can eith er be 

d/or 
y 

avoided an 
effective! 
mitigated 

Site develop ment 
rise likely to give 

to: 
• minor o 

moderate eff eels 
or 

ry) 
(permanent 

tempera 
that can eith 
avoided an 

er be 
d/or 
y effective! 

mitigated 

O wnership and 

c ultu ral h e rita g e 

10% 

4 

4 

4 

Site, Including site and 
service access, is 

privately or publicly 
owned (non-council) 
site with one owner 
and no recognised 

cultural and/or 
heritage values 

Site, including site and 
service access, is 

privately or publicly 
owned (non-council) 
site with one owner 
and no recognised 

cultural and/or 
heritage values I 

Site, Including site and 
service access, is 

privately or publicly 
owned (non-council) 
site with one owner 
and no recognised 

cultural and/or 
heritage values 

Geotech C onstruc t ion R e s i lience and 

and Operation growth a rea 

10% 20% 40% 

3 4 4 

3 4 5 

3 5 5 

Site access requires 
modest works to 
ensure that it is Site has: 

Site has: accessible for • a moderate hazard 
• moderate or construction and risk (seismic, stability, 

unknown operation, Etc.) which is unlikely 
geotechnlcal to compromise site 
limitations, AND function, and post 

that will or may need event functionality, and 
to be addressed Site is in close 

through moderate to proximity to trunk AND 
significant main and other 

engineering services, but • services from any 
treatment to protect requires modest future reservoir to the 
structure function service extensions hospital will not cross 
and ensure post or upgrades to areas exposed to 

event functionality support effective moderate or significant 
strategic and hazard risks 

operational reservoir 
function 

Site access requires 
modest works to 
ensure that It is 

Site has: 
Site has: accessible for 

• a low hazard risk • moderate or construction and 
(seismic, stability, Etc.) 

unknown operation, 
geotechnical 

which is unlikely to 

limitations, AND 
compromise site 

that will or may need 
function, and post 

to be addressed Site Is in close 
event functionality 

through moderate to proximity to trunk 
AND 

significant main and other 
engineering services, but 

• services from any 
treatment to protect requires modest 

future reservoir will not 
structure function service extensions 

cross areas exposed to 
and ensure post or upgrades to 

event functionality support effective 
moderate or significant 

strategic and 
hazard risks 

operational reservoir 
function 

Site has Site is: Site has: 

• moderate or 
• easily accessible • a low hazard risk 

unknown 
for all construction (seismic, stability, Etc.) 

geotechnical 
and operation which is unlikely to 

activities, compromise site limitations, 
AND function, and post 

that will or may need 
• is immediately event functionality 

to be addressed 
through moderate to 

adjacent to trunk 
main and other AND 

significant 
services and these 

engineering 
services only need • services from any 

treatment to protect 
minor/modest future reservoir will not 

structure function 
upgrade to service cross areas exposed to 

and ensure post 
event functionality 

site and support site moderate or significant 
function hazard risks 



~ 

I Ownership Construction and 
Environmental and cultural Geotech Operation Resilience and 

--- heritage -- qrowth area 

WeiQhtinQ 20% 10% 10% 20% 40% 
- - - -

4 -Waitohu 
5 4 3 5 4 

Road (?Orn) ---
5 -Te Manuoa 

5 3 3 4 5 
Road (?Orn) -

6 - Ringawhati 
5 4 3 4 4 

Road (?Orn) 
Site has: 

• moderate or 
Site has: 

unknown • a moderate hazard risk 
Site, including 

geotechnical Site is: 
(seismic, stability, Etc.) 

Site development 
site and service 

limitations, • easily accessible for all 
which is unlikely to 

likely to give rise to: 
access, is 

that will or may construction and 
compromise site function, * minor or 

privately or 
need to be operation activities, and post event 

moderate effects addressed AND 
4 - Waitohu Road 

(permanent or 
publicly owned 

through • is immediately adjacent 
functionality, and 

temporary} 
(non-council) site 

moderate to to trunk main and other 
70 m Contour with one owner AND 

that can either be 
and no 

significant services and these 
avoided and/or 

recognised 
engineering services only need • services from any future 

effectively 
cultural and/or 

treatment to minor/modest upgrade to 
reservoir to the hospital 

mitigated. 
heritage values 

protect structure service site and support 
will not cross areas 

function and site function 
ensure post 

exposed to moderate or 

event 
significant hazard risks 

functionality 
Site, including Site has: 

site and service • moderate or Site access requires 
Site has: 

access, is unknown modest works to ensure 
• a low hazard risk 

privately owned geotechnical that it is accessible for 
(seismic, stability, Etc .) 

Site development (multiple owners) limitations, construction and 
which is unlikely to 

likely to give rise to: with no that will or may operation, 
compromise site function, 

• minor or recognised need to be 
and post event 

moderate effects cultural and/or addressed AND 
5 -Te Manuoa Road 

(permanent or heritage values through 
functionality 

?Orn Contour 
temporary) moderate to Site is in close proximity AND 

that can either be OR significant to trunk main and other 
avoided and/or engineering services, but requires 

• services from any future 
effectively Publicly owned treatment to modest service 

reservoir will not cross 
mitigated. with some protect structure extensions or upgrades to 

areas exposed to 
recognised minor function and support effective strategic 

moderate or significant 
or moderate ensure post and operational reservoir 

hazard risks 
heritage and/or event function 
cultural values functionalitv 

Site has: 
• moderate or Site access requires 

Site has: 
unknown modest works to ensure • a moderate hazard risk 

Site, including 
geotechnical that ii is accessible for 

(seismic, stability, Etc.) 
Site development 

site and service 
limitations, construction and which is unlikely to 

likely to give rise to: , 
access, is 

that will or may operation, compromise site function, 
• minor or need to be 

moderate effects 
privately or 

addressed AND and post event 
6 - Ringawhati Road 

(permanent or 
publicly owned 

through 
functionality, and 

temporary) 
(non-council) site moderate to Site is in close proximity 

?Orn Contour with one owner AND that can either be 
and no 

significant to trunk main and other 
avoided and/or 

recognised 
engineering services, but requires 

• services from any future 
effectively 

cultural and/or 
treatment to modest service 

reservoir to the hospital 
mitigated. 

heritage values 
protect structure extensions or upgrades to 

will not cross areas 
function and support effective strategic 

exposed to moderate or 
ensure post and operational reservoir 

event function 
significant hazard risks 

functionalitv 



Weight 

Rating 

2 

20% 
Environmental 

Site development 
likely to give rise to: 
• significant 
adverse 

10% 
Ownership and 
cultural heritage 

aina I and service a-ccess, 
has: 
* multiple owners 

permanent and/or I and 
• significant * significant cultural 
adverse temporary and/or heritage 
effects value/s 
that can not be that can not be 
avoided and are avoided or 
unlikely to be appropriately 
mitigated managed and/or 

mitigated 

Site development Site, including site 
likely to give rise to: and service access, 
* adverse has: 
permanent and/or * multiple owners 
• significant and 
adverse temporary • has cultural and/or 
effects heritage value/s 
that can not be that may or may not 
avoided, that are be able to be 
likely to be difficult appropriately 
to effectively managed or mitigated 
mitigate. I OR 

Site is Publicly 
owned with 
significant cultural 
and/or historic 
values 

10% 
Geotech 

* severe 
geotechmc 
I imitations, 
that are likely, even 
with extensive 
engineering, to 
potentially 
compromise 
structure 
construction, 
function, and/or 
severely affect post 
event functionality 

Site has: 
• significant 
geotechnical 
limitations, 
that will require 
significant 
engineering 
treatment, and that 
may still 
compromise 
structure 
construction 
and/or function 
and/or potentially 
affect post event 
functionality. 

Criteria 

20% 
Construction and Operation 

Physical access to the site is 
* severely constrained by topography and a requirement to 
gain access through developed private properties which will 
severely affect construction and/or future operations, 

AND/OR 

Access to trunk main and other services needed to support 
strategic reservoir function is severely constrained by 
distance to or state of service, requiring dedicated 
significant service extensions or upgrades 

Physical access to the site Is: 
* significantly constrained by topography, and/or a 
requirement to gain access through developed private 
properties that will constrain some construction and 
operation activities, 

AND/OR 

Access to trunk mains and/or other significant services 
required to support strategic reservoir function is 
significantly challenged by distance to or state of service 
and will require substantial service extensions and/or 
upgrade works 

AND/OR 

Site is below the 65m contour 

40% 
Resilience and growth area 

* prone to severe hazard risk/s (i.e. within a significant 
fault rupture zone, prone to instability, Etc.) that are likely 
to severely compromise site function, and post event 
functionality 

AND 

Site location: 
* involves services from any future reservoir to one or 
more areas that are exposed to significant hazard risks 
that are highly likely to severely compromise service 
function and post event functionality 

Site Is: 
* prone to significant hazard risk/s (seismic, stability, 
Etc.) that are likely to significantly impact site function, 
and post event functionality 

AND/OR 

Site location: 
* involves services from any future reservoir crossing one 
or more areas that are exposed to significant hazard 
risks that are highly likely to significantly compromise 
service function and post event functionality 



3 

4 

1 Site development 
likely to give rise to: 
• moderate 
permanent and/or 
* adverse 
temporary effects 
that can not be 
avoided, but which 
may be able to be 
appropriately 
mitigated 

Site development 
likely to give rise to: 
• minor or 
moderate effects 
(permanent and/or 
temporary) 
which may or may 
not be able to be 
avoided, but which 
can be effectively 
mitigated 

Site development 
likely to give rise to: 
• minor or 
moderate effects 
(permanent or 
temporary) 
that can either be 
avoided and/or 
effectively 
mitigated. 

Site, including site 
and service access, is 
privately owned 
(multiple owners) 
with no recognised 
cultural and/or 
heritage values 

OR 

Publicly owned with 
some recognised 
minor or moderate 
heritage and/or 
cultural values 

Site, including site 
and service access, is 
privately or publicly 
owned (non-council) 
site with one owner 
and no recognised 
cultural and/or 
heritage values 

Council Owned 
(KCDC) site with no 
heritage and/or 
cultural values 

Site has: 
• moderate or 
unknown 
geotechnical 
limitations, 
that will or may need 
to be addressed 
through moderate 
to significant 
engineering 
treatment to protect 
structure function 
and ensure post 
event functionality 

Site has. 
• minor 
geotechnical 
limitations, 
that can be 
appropriately 
addressed through 
standard 
engineering 
practices 

Site geotechnically 
suitable for 
construction and 
future operation, 
with standard 
engineering 
practices. 

Physical access to the site is Site has. 
• constrainted by topography and/or private property • moderate hazard risk/s (seismic, stability, Etc.) which 
which is likely to constrain some construction and may have some impact on site function, and possibly 
operation activities, affect post event functionality 

AND 
AND/OR Site location: 

• requires services from any future reservoir crossing 
Access to trunk mains and/or other significant services some areas exposed to moderate hazard risks requiring 
required to support reservoir function requires moderate specialist engineering treatment to maintain largely 
extensions and/or upgrade works, uninterrupted water supply services. 

AND/OR OR 
Site has: 

Site is between 65m and 75m contour * very low hazard risk/s (seismic, stability, Etc.) which are 
unlikely to compromise site function, and post event 
functionality 
AND 
* requires services from any future reservoir to the hospital 
crossing some areas exposed to significant hazard risks 
that even with specialist engineering treatment are highly 
likely to disrupt service function and post event 
functionality 

Site access requires modest works to ensure that it is Site has: 
accessible for construction and operation, • a moderate hazard risk (seismic, stability, Etc.) which is 

unlikely to compromise site function, and post event 
AND functionality, and 

Site is in close proximity to trunk main and other services, AND 
, but requires modest service extensions or upgrades to support 

effective strategic and operational reservoir function 1 • services from any future reservoir to the hospital will not 
cross areas exposed to moderate or significant hazard 
risks 

Site 1s. 
* easily accessible for all construction and operation 
activities, 
AND 
• is immediately adjacent to trunk main and other services 
and these services only need minor/modest upgrade to service 
site and support site function 

Site nas. 
* a low hazard risk (seismic, stability, Etc.) 
which is unlikely to compromise site function, and post 
event functionality 

AND 

• services from any future reservoir will not cross areas 
exposed to moderate or significant hazard risks 



I Resilience-

Does it meet the operational (business as usual) and strategic 
(emergency) needs of the hospital? 

Operational and 
Strategic for new 

developments and 
exisiting residential 

areas Is service access free of hazards? 

Constructability 

Access to existing services to support reservoir function and 
service 

Construction and 
Operation 

Access to the site to construct, operate, maintain, repair and renew 
reservoir and/or support services 

Geotech Site suitability and constructability 

I 
Ownership 

Ownership/Cultural 
heritage - -

i 
Cultural and/or heritage values associated with the land 

Impact on the Ecology Impact 
Environment 

Landscape and/or visual Impact 

Environmental Recreational impacts 

Construction and operation impacts, noise, dust, light, discnarges 

40% 

', 

I 
20% 

10% 

10% 

20% 

Operational Resilience can be defined as business as usual (BAU) operation 
and being able to operate through or withstand BAU disruptions associated 

with typical network operation, maintenance and repair, including during minor 
hazard events 

Strategic resilience can be defined as business as unusual operation, and 
being able to operate through and provide a desired service function following 

a significant hazard event/s. In the case of water supply this includes providing 
uninterrupted water supply for up to 30 working days following an event to key 

areas. 

Cost of reservoir construction (i.e one reservoir versus two reservoirs, and 
reservoir size) is not part of the MCA site selection process. The MCA process 
does however provide for assessment of ease of construction and operation, 
taking account of required offsite services that may be required to supoport 

effective reservoir function. 

Growth- growth is not an explicit factor in the MCA site selection. The growth 
element will be factored into the overall design and size of the reservoir once 

the site is chosen. It is noted that medium term growth in the catchment will be 
dominated by the 2/3 large sites site. 

It 1s assumed that all of the assessed sites are capable of holding a reservoir of 
suitable size 

It is assumed that the inlet/outlet main project will go ahead, and can be 
assumed to be part of the servicing network available to a new reservoir, and 
that the pipeline will be located somewhere similar to the indicative location 

shown on the plan 

I 



From: Ben Davies [mailto :Ben.J.Davies@nz.mwhglobal.com] 
Sent: Wednesday, 1 February 2012 1:14 p.m. 
To: John Saxton 
Cc: Travis Wood; Cedric Papion; David Hogg 
Subject: FW: Te Manuao Reservoir configuration problem 

John -

I've had a look at the SKM model and have found that their sizing of the mains was carried out using a fixed-head node (effectively a bottomless reservoir) at the proposed 
reservoir site, and both Rangiuru and Tasman bore sites were disabled. This explains the need for Main Street pipe upsizes, and if the reservoir is designed to supply the Beach 
zone unaided (in case both Rangiuru and Tasman fail), then the pipe sizing may be correct. 

However, this is not a rea listic way to connect the reservoir to the network. We need to decide how the inlet/ outlet pipe configuration will appear - how the reservoir will 
replenish and how pressures in the Beach zone will be managed to allow it to turn over. We have some thoughts on this, and would welcome discussion, but this is more work 
than the simple review we budgeted for. 

Another issue is that the proposed top water level (74 m) is 9 m higher than the current outlet head of the Rangiuru and Tasman bore pumps (65 m). Connecting the reservoir to 
the Beach zone w ill raise pressures across the Beach zone by a similar amount, and a side-effect will be to increase leakage significantly. I just want to be sure you are aware of 
this aspect of the new reservoir operation. 

I'll give you a call later in the day to discuss. 

Regards, 
Ben 

(D MWH 
IWIUl.llfG A ATTUI WOlltO 
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Otaki Reservoir options 

2. Geography 

The township of Otaki covers an area of approximately 4000 ha and has a usually resident 

population of 5,466, based on Census 2006. The township includes Otaki Beach to the west and the 

so called plateau area, an urban development on higher ground to the east of State Highway l 

(SHJ ). SHl and the main railway run north-south effectively splitting the plateau area from the 

main town. 

The land is undulating with ancient sand dunes adjacent to the coast peaking at around 40m aMSL 

and the land 1ising in excess of 60m east of the plateau. The main town is around 20maMSL. 

Hautere and Te Haro lie to the south side of the Otaki River. Hautere is a dispersed agricultural 

area with scattered farms. Te Horo is split between a road side settlement alongside SHI and a 

beach community. 
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3. Existing Water supply system 

The water reticulation system at Otaki is split into 2 zones, the Bore Supply Zone and the Plateau 

Zone. The Bore Supply Zone consists of the section of the town to the west of State Highway l 

including Otaki Beach. The Plateau zone consists of the urban area to the east of State Highway 1 

extending eastwards to the Waitohu Reservoir . The two zones are separated by a 150mm diameter 

permanently closed valve, located on the junction of County Road and Rahui Road. Water from the 

2 bores is boosted to the Waitolrn Service Reservoir through 3 booster pumps located in County 

Road. The pumps operate on a time and pressure control regime as follows: 

I) Pumping is only allowed between 10:00 pm and 7:00 am and between 10:30 am and 4:00 pm. 

2) Pmnps start within those times when the level in the Waitohu Service Reservoir falls to 65% of 

level and stops when it reaches 92%. 

The time controls ensure that the mains pressure in the bore supply zone does not fall below 25111 

dming periods of peak demand. 

The current sources for the Otaki area water supply are two groundwater bores located in Tasman 

Road and Rangiuru Road. Given the absence of any storage, pressures within the bore supply zone 

are totally dependent on the bore pumps. Accordingly a generator and a second bore are provided 

at Tasman Road to cover the eventuality of electricity supply failure. 

The Plateau zone is supplied from the same bores further boosted through the County Road Booster 

pumps. The booster pumps lift into the Plateau area supply with surplus water filling Waitohu 

Service Reservoir. When the County Road Booster pumps are not operating, the plateau zone is 

fed by gravity from the Waitohu Service Reservoir. 

Figure I shows the extents of the bore supply zone and the plateau zone. 
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Bore supply Legend 

■ Figure 1 Otaki Water reticulation system 
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4. Options 

4.1 Otaki water demand 
Based on flow data obtained from KCDC of the Tasman, Rangiuru Road bores and the Waitohu 

Service Reservoir from 22nd August 2007 - 3rd September 2007, the average dai ly water demand of 

Otaki stands at 4037 m3
. Industrial and commercial water consumption makes up 4% of the total 

water demand, indicating that the majority of the town's water supply is consumed domestically. 

The report entitled "Otaki - New Bore and Reservoir Investigation" by Jeff Booth Consulting Ltd 

dated June 2005 analysed flow records from 2004 - 2005 obtained from the Kapiti Coast District 

Council. No exact time period was given for the flow records, however, the results indicate that the 

peak to average ratio of daily demand is 1.6, with peak summer demand occuITing in February 6, 

2005 at 6246 m3 / day. The URS report entitled "Waikanae Borefield - Assessment of 

Environmental Effects" dated July 2004 indicates that the ratio for Waikanae, Paraparaumu and 

Raumati for the years of 1999 - 2004 was in the range of 1.34 to 1.57. Given the significantly 

larger proportion of horticultural activity present in Otaki, it would not be unusual for the peak to 

average demand for Otaki to be higher than the surrounding townships. 

Results of median population projections using the 2001 population as a base by Monitoring and 

Evaluation Research Associates Ltd (MERA) in 2004 are presented in table l. 

The population of Hautere has not been included in these estimates for reservoir provision as they 

are currently suppl ied from dedicated tanks at a high level. If Hautere is to be supplied from Otaki 

consideration to a rising main to Hautere tanks should be considered. Given the low population of 

Hautere any additional storage requirement would be small and probably not significant given the 

natme of the overall population projection assessments. 

■ Table 1 Projected 2011 - 2026 population for Otaki 
- -

2011 2016 2021 2026 
--

Otaki 6,417 6,791 8, 165 8,414 

Otaki + Te Horo 7, 146 7,566 9,018 9,296 

It is nonnal practice to provide 24 hour storage capacity at the end of the projected life of the tank. 

Table 2 shows the 24 hour demand average and peak daily demand from 201 1 - 2026. The 

average water demand was calculated by multiplying the ratio of the projected population and the 
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current population by the current demand 4,037 m3/day. Peak daily demand was obtained by 

multiplying the average daily demand by a peak-to-average ratio of 1.6. 

■ Table 2 24 hour storage capacity required for average and peak daily demand and 
KCDC storage requirements 

2011 2016 2021 2026 

Average Peak Average Peak Average Peak Average Peak 

(m3) (m3) (m3) (m3) (m3) (m3) (m3) (m3) 

Otaki (24 hour 4,739 7,583 5,016 8,025 6,030 9,649 6,214 9,943 

storage) 

-
Otaki 3900 4100 4950 5100 

(6001/hd) 

- -
Otaki + Te 5,278 8,444 5,588 8,941 6,660 10,657 6,866 10,985 

Horo (24 

hour) 

-
Otaki and Te 4300 4600 5500 5600 

Horo 

(6001/hd) 

The results indicate that the population is set to mcrease by 54% between now and 2026. 

Assuming specific consumption stays similar, average daily demand is set to increase to 6200 m3 

per day by 2026. Taking Te Horo into consideration would result in a demand figure of 

approximately 6900 m3 per day. 

KCDC's development requirements require a storage provision of 600 I/head with additional 

storage to comply with the fire code. Based on the year 2026 projections noted above this would 

require storage of c5 l 00 for Otaki and 5600 with the addition of Te Horo. Given that the reservoir 

life should be well beyond 2026, the possible addition ofHautere and an operational desire to have 

24 hours storage, the previous 6000m3 of new storage figure looks a reasonable basis on which to 

proceed. 
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Population figures from the 2006 Census for Otaki indicate that the usually resident population 

stands at 5,466. Based on this figure, the average water demand for Otaki stands at 739 l /person/ 

day. This is significantly higher than that the results obtained for 1999 - 2004 for Waikanae, 

Paraparaumu and Raumati which range from 432 to 481 1 / person / day from the URS report. 

The demand diagram for Otaki, constructed from field test data from 22nd August 2007 - 3rd 

September 2007 indicates an unusually high overnight demand factor of between 0. 7 5 - 0.8 for the 

period of 12:00 am to 5:00 am. The demand diagram is shown in figure 2. 

Otaki demand diagram 
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■ Figure 2 Otaki Demand diagram 

In the absence of industries consuming large quantities of water over a 24 hour period, this could 

possibly be due to physical losses in the form of background leaks in pipes. It is recommended that 

further investigations be conducted to determine the root cause. 

It is possible that the combinations of universal metering, further leakage investigations and 

continued mains replacement programmes could yield a major saving in leakage or other un 

accounted for water. Investigations into these matters should be p ursued and if successful a smaller 

reservoir could be considered . However, for the purposes of this report it has been assumed that 

any gains from further leakage reduction work will be offset by continued deterioration of the 

overall network. 
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4.2 Modelling scenarios 

Two scenarios were modelled for each potential reservoir option: 

I. At average daily demand 

2. At peak daily demand 

Demand figures used were calculated based on field testing done by SKM and KCDC in August 

2007. The average and peak daily demand figures are listed below in table 3: 

■ Table 3 Average and peak daily demand 

Average dai ly demand 

(I / property / day) 

l 146 

Peak daily demand 

(I / property / day) 

1833 

The number of private households used in the model was obtained from MERA projections for the 

year 2026. The breakdown of the projected number of occupied private households for Te Horo 

and Otaki is shown in table 4 below: 

■ Table 4 Projected number of occupied private households in 2026 

Heading 

Number of occupied private 

households 

Otaki 

3704 

Te Horo 

402 

The calibrated Infoworks WS model used in this exercise lists 3534 customer points in Otaki with 

2924 of those located in the Otaki bore zone and 610 located in the plateau region. The customer 

points were obtained from importing parcel centroid positions from GIS. The additional 170 

prope1ties simulating growth to 2026, were added to the model as a demand node entitled "Otaki 

Beach" located 200 metres to the north of at the end of Moana Street. This area was selected to 

represent the additional growth as a worst case scenario and is not intended to represent real new 

housing locations. Demand to the Te Horo properties was represented by a new node at the end of 

a 7.5km pipeline (355 111111 MOPE 100 PN 10 pipe) entitled "Te Horo". The additions to the 

network are shown in figures 3 and 4. 
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Legend 
Additions to Water retlcula1Ion 
Water Reticulation Main 

Legend 

Additlona lo Wat■r rallculatlo 

■ Figure 3 
Additions 
to network 
for Moana 
Road 

■ Figure 4 Additions 
to network at Te 
Horo 

The dimensions of the 6000 m3 reservoir were in accordance to the BECA Stevens report "Otaki 

Reservoir Supply - Geotechnical Walkover of Proposed Reservoir Sites" . Allowable top and 

bottom water levels at the reservoir were assumed to follow the convention of the Waitohu Service 

Reservoir. The figures used are shown in table 5 below. 
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■ Table 5 Reservoir dimensions 

Depth (m) 

6.75 

Top Water Level 

92% of reservoir depth 

Lowest Operating level 

62.5% of reservoir depth 
- ----'------' 

The rising / falling main connecting the reservoir to the reticulation system has been modelled as a 

400 mm PE I 00 medium density polyethylene pipeline. Polyethylene was chosen because of its 

high resistivity to soils containing high pH and alkalinity, which is representative of the soil 

characteristics in Otaki and also due to its high low modulus of elasticity which minimises the use 

of bends. A size of 400 mm was chosen because it is able to adhere to NZS 4404:2004 clause 

6.3.9.4 which indicates that the maximum headloss in a pipeline cannot exceed 3 m I km for pipe 

sizes greater than 200mm. 

4.3 Options description 

4.3.1 Option 1 
Option I comprises one of the original options from previous studies. It consists of locating the 

reservoir northwest of the junction of SHI and Waitohu Valley Road on an old sand dune at c45m 

aMSL. The reservoir is connected to the reticulation system in the Otaki bore zone through a 1 

kilometre rising / falling main at the SHI roundabout. The proposed additions to the system are 

shown in figure 5. 
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■ Figure 5 Option 1 additions 

4.3.2 Option 2 
Option 2 was also selected in previous studies. This option consists of locating the reservoir south 

of the Otaki River I 00 metres south of the junction of Old Hautere Road and Otaki Gorge Road. 

A 3.5 km pipeline connects the reservoir to the Otaki bore zone at the junction of Riverbank Road 

and SHl. The proposed additions to the system are shown in figLU·e 6. 

• Figure 6 Option 2 additions 

4.3.3 Option 3 
This is a new option where the reservoir is located on the 67.5 m RL contour line at the end of the 

private road off Te Manuao Road. The reservoir is connected to the reticulation system by a 2.7 

km pipeline running through the private road into Te Manuao Road before making a left tum into 

Freeman's Street and finally into Rahui Road before connecting to the tee at the junction ofRahui 

Road and County Road. The proposed additions are shown in figure 7. 
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■ Figure 7 Option 3 additions 

4.3.4 Option 4 

Legend 

e 6000 m l Reservoir 
Rising/ Falling main 
Water Reticulation Main 

The reservoir is located on the 67.5m RL contom line at 4, Ringawhati Road and is connected to 

the reticulation system through a 3.5 Ian pipeline running from Ringhwhati Road, turning right at 

Rahui Road before connecting at the junction of Rahui Road and County Road. The proposed 

additions are shown in figure 8. 
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■ Figure 8 Option 4 additions 

4.4 Scenario analysis 

4.4.1 Scenario 1 - Pump failure 

The calibrated model has been used to simulate scenarios to demonstrate the viability of each 

opti on The first scenario will determine whether the combination of the new reservoir, new 

connections and the existing reticulation system is capable of supplying the Otaki bore zone with a 

pressure of 25m without the need of the Tasman and Rangiuru Road pumps operating eg in a pump 

failure condition. This simulation includes for the projected 2026 demands. 

The results for the node with the lowest pressure, "Otaki Beach" at average daily demand and peak 

daily demand are presented in table 6. 

■ Table 6 Nodes with lowest pressure at average and peak daily demand 

Average daily de mand 

Pressure (m) 
--

Option 1 14.74 

-- -
Option 2 -2.68 

Option 3 30.88 

Option 4 29.74 

Peak daily demand 

Pressure (m) 

-19.61 

-63.78 

-11.40 

-13. 79 

The results indicate that options l and 2, where the reservoir is at c 45m aMSL, cannot meet the 

residual pressure criteria even at average daily demand. Therefore, no further analysis will be 

conducted on both the options. Options 3 and 4 meet the required residual pressure criteria at 

periods of average daily demand but not during periods of peak day demand. E ither one of the 
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Tasman or Rangium Road pumps would have to operate to sustain the pressure in the system at 

peak times. 

The model was used to assess what new mains would be required to maintain pressures at peak 

without the bore pump running. 

Figure 8 indicates the regions where head losses are greater than 5 m, highlighted in red, are 

experienced in the reticulation system during peak daily demand. 

■ Figure 9 Areas of high head losses in reticulation system 

It can be seen that the section of the trunk main immediately after the connection to the reservoir 

experiences very high head losses when conveying peak daily demand flow. 

Two upgrade options have been investigated to rectify this problem. Option A ensures that a 

minimum pressure of 25m is maintained throughout the whole reticulation system during peak 

demand. Option B sustains a minimum pressure of at 1 0m throughout the whole reticulation 

system. 

4.4.1.1 Option A upgrade 
This option entails upgrading the existing trunk main to ensure that the pressure at the node "Otaki 

Beach" is able to meet 25111 at peak demand during the event of pump failure. 
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Tables 7 and 8 presents the asset identification numbers for the pipes that require upgrades for 

Reservoir options 3 and 4 respectively. The proposed upgrades are in all cases to a 400 mm dia. 

PN I O MDPE pipe. 

• Table 7 Proposed trunk main upgrades for Option 3 

Asset ID Original dia Proposed dia Existing Length (m) Year of 
(mm) (mm) Material installation 
- - - -

OWG00007 200 400 AC 42.36 1980 

-
OWG00033 200 400 AC 417.7 1980 

OWG00069 200 400 AC 344.9 1980 

OWG00109 200 400 AC 186.39 1980 

OWG00111 200 400 PVC 38.76 1980 

OWG00149 200 400 AC 2.2 1980 

OWG00151 200 400 AC 99.85 1980 

OWG00152 200 400 AC 1.23 1980 

--
OWG00273 200 400 AC 252.15 1980 

OWG00285 200 400 AC 197.76 1980 

OWG00286 200 400 AC 7.88 1980 

OWG00287 200 400 AC 229.32 1980 

-
OWG00296 200 400 AC 25.94 1980 

OWG00301 200 400 AC 62.95 1980 

OWG00305 200 400 AC 22.15 1980 

OWG00306 200 400 AC 71.65 1986 

OWG00307 225 400 AC 59.81 1986 

OWG00309 225 400 UPVC 191.2 1980 

-
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■ Table 8 Proposed trunk main upgrades for Option 4 

Asset ID Original dia Proposed dia Material Length (m) Year of 
(mm) (mm) installation 

--

OWG00033 150 355 AC 417.7 1980 

OWG00007 200 400 AC 42.36 1980 

OWG00033 200 400 AC 417.7 1980 

OWG00069 200 400 AC 344.9 1980 

OWG00109 200 400 AC 186.39 1980 

OWG00111 200 400 PVC 38.76 1980 

-
OWG00121 200 400 AC 7.89 1980 

OWG00148 200 400 AC 183.58 1980 

OWG00149 200 400 AC 2.2 1980 

-
OWG00151 200 400 AC 99.85 1980 

f-

OWG00152 200 400 AC 1.23 1980 

OWG00273 200 400 AC 252.15 1980 

OWG00285 200 400 AC 197.76 1980 

OWG00286 200 400 AC 7.88 1980 

OWG00287 200 400 AC 229.32 1980 

-
OWG00296 200 400 AC 25.94 1980 

OWG00301 200 400 AC 62.95 1980 

OWG00305 200 400 AC 22.15 1980 

OWG00306 200 400 AC 71.65 1986 
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OWG00307 225 400 AC 59.81 1986 

--
OWG00309 225 400 UPVC 191.2 1980 

The total length of pipeline of each diameter to be upgraded is summarised in table 9 for both 

options. 

■ Table 9 Summation of total length of pipeline required 

Option Norn pipe dia (mm) to be Total length (m) 
replaced 

--
Option 3 200 2003 

225 251 

Option 4 150 418 

200 2011 

225 25 1 

-

-

The minimum pressure experienced at the node "Otaki Beach" after the pipeline upgrades is shown 

in table 9. 

■ Table 10 Minimum pressures at Otaki Beach node 

Option 

Option 3 

Option 4 

4.4.1.2 Option B Upgrade 

Pressure (m) 

25.9 

25.5 

This option ensures that the furthest node of the reticulation system is served by a minimum 

pressure of 1 Om in the event of pump failure. For this option, the length of trunk main upgrades is 

similar for both options. Table 11 shows the proposed upgrades for both options. 
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■ Table 11 Proposed trunk main upgrades for option 3 and 4 

Asset ID Original dia Proposed dia Original Pipe Length (m) 
(mm) (mm) Material 

OWG00152 200 400 AC 1.23 

OWG00285 200 400 AC 197.76 

OWG00287 200 400 AC 7.88 

OWG00296 200 400 AC 229.32 

OWG00301 200 400 AC 25.94 

OWG00305 200 400 AC 62.95 

OWG00306 200 400 AC 22.15 

---
OWG00307 225 400 AC 59.81 

OWG00309 225 400 UPVC 191 .2 

Table 12 presents the total length of pipe of each diameter to be upgraded. 

• Table 12 Summary of total length of pipe to be upgraded 

Nom pipe dia (mm) 

200 

225 

Total length (m) 

547.23 

251.01 

Year of 
installation 
--
1980 

1980 

1980 

1980 

1980 

1980 

1980 

1986 

1980 

The minimum pressure experienced at the node "Otaki Beach" is shown in table 13. 

■ Table 13 Minimum pressure at node "Otaki Beach" 

I Option 

Option 3 

Option 4 

4.4.2 Options Discussion 
Tables 14 and 15 list the pros and cons for option 3 and 4. 
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■ Table 14 Pros and Cons for Reservoir Option 3 

Pros 

Shortest pipeline connections and shortest 
length of upgraded mains 

Proximity to demand areas 

Good access via existing track 

Potential for using existing trees as 
screening 

Potential for shorter cross country pipeline 
routes 

Slope. The surrounding land where the 
reservoir is to be located has a 1 in 10 
slope. 

■ Table 15 Pros and Cons for Option 4 

Pros 

Construction costs. The absence of buried 
services along Ringawhati Road and the 
section of Rahui Road immediately after 
the junction of the two makes it easier for 
pipe laying. 

The surrounding land where the reservoir is 
to be located has a 1 in 20 slope. 

Site Aesthetics. The proposed location is 
far away from any current development 
which would make this a relatively minor 
issue 

Easy access for maintenance. The 
proposed location of the reservoir is along 
Ringawhati Road. 

Proximity to Hautere. The reservoir could 
potentially serve the Hautere area through 
a pipe link over the Otaki River given the 
closeness of the two locations. Although 
the feasibility of a crossing would be 
required. 

Cons 

Access to the reservoir is via a private road 
located off Te Manuao Road. 

The potential route of the rising / falling 
main lies in front of residential properties 
along Freeman's Road. 

The presence of other services located 
along Freemans Road would result in 
increased difficulty in pipe laying which has 
an impact on the construction costs 

A site visit to the proposed location in July 
2007 revealed the presence of a new 
residential development which was not 
present in the KCDC GIS system. There 
needs to be further discussion with the land 
owner to confirm future development plans 
within the site 

Cons 

Capital costs. The length of the rising / 
falling main is considerably longer 

a longer section of the existing trunk 
reticulation system needs to be upgraded. 

4.4.3 Scenario 2 - Addition of proposed new bore in system 

The calibrated model has been used to check operation of the new County Road Bore connection to 

the new reservoir. The scenario determines whether the new bore is able to keep filled the proposed 
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6000 m3 reservoir. It has been assumed that the new bore will be connected immediately upstream 

of the County Road Booster pumps, that is on or near the 225mm dia uPVC pump suction main. 

The bore pump to be used was modelled based on pump curve information provided by KCDC 

personnel. The duty point of the bore pump is shown in table 14. 

■ Table 16 Duty point of bore pump 

Flow (1/s) 

39 

Head (m) 

85 

The bore rising main is assumed to be a 10m 225mm nom dia. PElO0 PNlO pipe. The pumps are 

assumed to be as per the existing three County Road boosters and were set to operate on level 

control based on the allowable top and bottom water levels in the reservoir. 

No change was made to the conn·ol regime of the County Road pump station. 

The scenario was iun for I month to determine the time taken to fill the reservoir. 

Results discussion 

Modelling results indicate that only the Tasman Road pump station needs to be in operation to 

ensure the functionality of the scenario. The operating regimes of the pump station are shown in 

table 17. 

■ Table 17 Operating regime of pump stations 

Pump Station Operating hours Pressure at control node (m) 
1--------------------- ----------

T as man Road pump 24 70 

Rangiuru Road pump O 62 

New bore pump 24 N.A. 
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Flow (1/s) 
Pump Sotion County Rd 8or1,Nn, Sore nodt,1 vith propoud 6000 cu.m ruuuoir_puk_lmth 

60 ............ . 

◄0 

20 

8/2~/2007 8/30/2007 9/◄/2007 ,1,12001 
Flow Nolum1 89. 70 Mll --

9/14/2007 ,,, ,,2001 9/24/2007 

■ Figure 10 Flow required from new bore pump 

No data is cu1Tently available on the yield of the new bore opposite the County Road pump station. 

Modell ing results, as shown in figure 10, indicate that the yield of this new bore needs to be around 

55 l / s for the whole system to work. 

Based on the current pumping regime of the County Road Booster pump station, the levels of the 

Waitohu Service Reservoir will fall far below the 62.5% of reservoir depth. This is shown in figu re 

11. 

P1runo91 Full 
110 

90 · • 

10 

,o 

Auuvo1rRESJ with propOJtd 6000 <:u,m rutrvolr_pt tk_lmth 

ao+-- ---- --+------r--------r--------;-------r-- ------;--
e12-s12001 e/3012001 9/4/2007 9t,/2001 ')114/2007 '119/2007 9/24/2007 

Pcrc1ntn11 Full --

SINCLAIR KNIGHT MERZ 

T:10910\AK\To be pdfed\AE03248\AE03248W0006 Olaki Reservoir.doc PAGE 21 



SKM 

Otaki Reservoir options 

■ Figure 11 Waitohu Service Reservoir Levels 

To resolve this, the current time and level control pumping regime of the County Road Booster 

pump station could be altered to a pure level control regime. The time controls in the regime were 

put in place to ensure that the Otaki bore zone has sufficient pressure in times of peak demand. 

With the presence of the 6000 m3 reservoir to act as a pressme regulator in times of peak demand 

in the system, the time controls can be removed. The next modelling scenario shows the results 

when the time controls are removed. 

4.4.4 Scenario 3 - Removal of time control in County Road Booster Pump station 

Figures 12 and 13 show the levels at the Waitohu Service Reservoir and the 6000 m3 reservoir 

after removal of the time controls at the County Road Booster pump station. 
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■ Figure 12 Waitohu Service Reservoir level 
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■ Figure 13 6000 m3 reservoir level 

Results indicate that a pure level control regime is able to maintain the water levels at both the 

Waitohu Service Reservoir and the proposed 6000 m3 reservoir without affecting the pumping rate 

for the new bore pump which remains the same, as shown in figure 14. 
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■ Figure 14 New bore pump flow rate 
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5. Conclusions and Recommendations 

■ The calibrated model is a good tool for assessing options. 

■ A new c6000m3 service reservoir is of the right order of size to meet future demands of the 

OtaJ<i area. The required size can only be confomed when a decision is made on water supplies 

to Te Horo and Hautere. 

■ There are a number of possible sites along high ground north of the racecourse. We have 

considered two particular sites but a number of viable locations could be possible between Te 

Manuao rd and Ringawwhati Rd. 

■ Locating the reservoir at 45m aMSL will not provide sufficient pressure co maintain residuals 

above 25m during periods of average demand at 2026 population levels. 

■ Constructing the reservoir at 67.5m aMSL allows the reticulation system to be maintained at 

acceptable pressures during periods of average demand but not during peak demand in 2026. 

To enable satisfacto1y pressures under all flow conditions some 2km of the trunk main along 

Mill Road has to be upgraded. 

■ The yield of the new bore at County Road should be confinned. Once confinned storage and 

reticulation needs can be confi1111ed using the calibrated model. Initial modelling indicates that 

a yield of 551/s is sufficient for needs up to 2026. 

■ The current time and pressme control regime operating for the County Road Booster Pump 

Station will need modification once the system is connected to a new reservoir. Simple 

changes to the regime indicate that it will be possible to keep both reservoirs filled over a 

medium term cycle. 

■ There are still some issues to be resolved regarding operation of the water supply model 

these need to be resolved before any fu1ther scenario assessment is unde1taken. 

■ There are wider issues relating to the operation of the Otaki system which need to be 

investigated before major investment in storage is made. In particular the apparently high over 

night use. 

■ Initial enquiries regarding land ownership needs to be made in respect of the potential sites 

identified. These enquiries should be extended to include for any site in the area between 

options 3 and 4 provided that the ground level is above 60m. 

■ Following discussion with potential landowners a first sweep of ground condition should be 

made to fu1ther fine tune the prefetTed site in advance of major spend on site investigation. 

■ Initial meetings should be held with the Planning Authority to highlight any other potential 

constraints or clashes with other developments. Mitigation measures could be explored 

including planting, use of existing trees as screening, cross countty pipeline routes etc. 
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7 .4.2 Otaki Reservoir (UPG06) 

7.4.2.1 Recommended Configuration 

There is a significant storage shortfall in the current Otaki network, and fire flow is also unable to be 
supplied. Although security of supply has not been specifically assessed, the reliance of the Otaki 
network on the Tasman Road bore has historically been noted as a concern. 

To address all three of these concerns, a reservoir is required in the Otaki network. The most effective 
place for this to connect to the existing network is immediately upstream of the County Road pump 
station, however there is no elevated land in this location. A location for the reservoir has not yet been 
identified, but based on previous investigations it is thought likely that the reservoir will be between 
1.5km and 2km from this location. 

A reservoir has been in the long term plan for a number of years. Locations have been proposed and 
recommended in the past, but none have been progressed. Rather than modelling the reservoir in a 
location which could be contentious, the reservoir has been placed in the model directly adjacent to 
County Road as shown in Figure 7-9, and the length of the short connection to the County Road network 
has been forced in the model to reflect a distance of 1,750m. 
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Inlet/ outlet main 
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2,500m3 capacity, TWL= 50m 
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Figure 7-9: Otaki Reservoir (as modelled - location unknown) 
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For storage purposes, a reservoir of 2,500m3 is required. After some trial and error a ground elevation 
of 47 .5m was selected, with a reservoir depth of 3m providing a top water level of 50.5m. 

The Tasman Road pumps were altered to act as a refill pump, turning on to deliver 58m HGL (53.5m 
pressure) when the reservoir drops to 2.0m depth and turning off again when the reservoir reaches 2.9m 
depth. It was found that unless the Tasman Road Trunk Main (UPG05, Section 7.4.1) was 
implemented, the Tasman Road bores need to run at much higher pressure to refill the reservoir. This 
in turn results in high pressures across the Otaki Beach OMA. 

In addition to the core reservoir infrastructure as shown in Figure 7-9, the reservoir requires the Tasman 
Road upgrade (UPG05) and some operational changes to operate effectively. These are shown in 
Figure 7-10. 

Status: Draft 
Project No.: 80508973 Page 61 

January 2017 
Our ref: KCDC WNDP Report - Jan 2017.docx 



(8 MWH .. now 
port of () Stantec 

KAPITI COAST WATER MODELLING 
PHASES 4+5 - WATER NETWORK DEVELOPMENT PLAN 

I 
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Figure 7-10: Otaki System Upgrades required for Otaki Reservoir 

The reservoir is required immediately to address fire flow, storage and security of supply issues. It has 
been implemented in the 2016 scenario in the model. 

7.4.2.2 Alternative Configuration - Dedicated Feed 

An assessment was carried out to determine what additional upgrades would be required to turn the 
Otaki network into a dedicated feed system. 

Potential advantages of dedicated feed systems are: 

• More stable pressures, resulting in less wear on the network and components 
• Less reliance on continuity of supply from the source 
• Improved water quality through reduced water age 

7.4.2.2.1 Upgrades 

Figure 7-11 shows the upgrades required to turn Otaki into a gravity system with dedicated feed to Otaki 
Reservoir. Pumping mains were sized to keep head loss to under 2.5 m/km with the Tasman Bore 
pumps operating 80% of the time under peak summer demand. Note that the location of the Otaki 
Reservoir is not yet known - the location shown on the plan is indicative only. It is assumed that the 
reservoir will be around 1.8km from County Road, where the reservoir will connect to the existing 
network. 
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\I · / -, __ _ / ';,;::, 
Figure 7-11 : Otaki Dedicated Feed System Upgrades 

The upgrades shown in Figure 7-11 are listed below, along with notes to compare each upgrade to the 
requirements for a push-pull system. 

1. 1.5km rising main to Main Street (200mm) - this upgrade has already been proposed (Section 
7.4.1) to address connectivity issues between Tasman Road bores and the Otaki township. 

2. 2.0km rising main from Main Street to County Road (200mm) - this upgrade is additional to the 
upgrades already proposed. 

3. 1.8km rising main (200mm) and 1.8km falling main (250mm) to Otaki Reservoir . The upgrades 
already proposed require only one combined rising / falling main (Section 7.4.2.1 ). The second 
200mm diameter rising main is an additional upgrade. 

4. 3.0km falling main to industrial zone (200mm) - this upgrade is already proposed to improve fire 
flow in the Industrial area to 100 I/s (Section 7.6.1). 

5. A 150mm main in Rangiuru Road has been repurposed as a rising main, with the parallel 
200mm diameter main remaining as part of the gravity network. Although the Rangiuru Bore 
does not operate under normal conditions, it is thought this would provide some limited backup 
in the event of a failure at Tasman Bore or on the dedicated rising main from Tasman Road to 
Main Street. 

7.4.2.2.2 Performance 

Even with the additional upgrades, the gravity system does not operate as effectively as the push -pull 
system initially proposed. In the push-pull configuration the network can be jointly supplied by the 
reservoir and bores under peak or fire demand. In the gravity system, there is only one point of supply -
all peak and fire demands must travel down the falling main from the reservoir before distributing 
through the reticulation. 

This results in available fire flows below 50 I/s in the industrial zone unless the SH1 and Riverbank Road 
network is upgraded, and fire flows below 50 I/s remain in the Main Street commercial area. Figure 7-12 
shows these locations. 
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Figure 7-12 : Otaki Dedicated Feed Fire Flow Performance 

In terms of water age, there is significant improvement in reservoir water age under the dedicated feed 
configuration. Figure 7-13 shows the comparison. 
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Figure 7-13: Water Age Comparison 
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Although water age in the push-pull system is significantly higher, modelling also shows high water age 
in the existing Waitohu Reservoir. As there are no apparent problems with water quality at this 
reservoir, it is not thought that this is a major concern. 
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4.4 Stormwater 

Project No. N0375 
16 December 2021 

The existing stormwater networks consists of series of pipelines along the reading network, mainly 
discharging to GW maintained Te Awahohonou Drain which connect to Mangapouri Stream within 
the Otaki area. Part of the stormwater network in Otaki area is currently discharging to Ragiuru 
Stream and channels in the proposed Rangiuru development area as shown in Figure 4 below. 

Existing Storm Water Infrastructure ••• :.-;c0 0y 
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Figure 4: Existing Stormwater Pipes and Channel Network (Source: KCDC GIS) 

5 Infrastructure Needs Assessment 

5.1 General 
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The purpose of this assessment is to understand the current status of the existing infrastructure and 
to determine the extent of the required upgrading works. This assessment is based on the information 
available in the Stantec Report, as well as the information gathered from consultations with KCDC 
operational staff. 

Following discussion with Greater Wellington Regional Council (GW), a planning advice was 
obtained to confirm the feasibility of receiving resource consents for the proposed upgrading works 
required for the infrastructure networks specially for the works required to upgrade the existing 
scheduled stormwater channels. 

5.2 Water 

5.2.1 General 

A new 5.5ML reservoir in the area opposite No.35 Ringawhati Road and the duplication of the existing 
reservoir at the current location have been proposed together with pipe network upgrades as 
recommended in Stantec report. This report has been prepared to improve the supply to the Otaki 
Zone together with new pipe network upgrades to improve fire flow capacities within the existing 
water supply network as shown in Figure 5 below. 
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Figure 5: Proposed Water Supply Network Upgrades (Source: Staniec Report July 2019) 
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As the above upgrading work have been determined prior to the demand from the new developments, 
additional pipe network upgrading works have been identified to improve the network performance 
to service the area including the new developments. 

5.2.2 Proposed Water Supply Upgrading Work 

5.2.2.1 Water Storage Reservoirs 

As recommended in Stantec report, a new 5.5ML reservoir in the area opposite No.35 Ringawhati 
Road together with duplication of the existing reservoir with a new 0.65Mlreservoir at the current 
location have been proposed. 

As the existing storage reservoir is directly supplied from the existing pipe network (i.e common inlet 
and outlet pipe) the new duplication reservoir will be connected to the common inlet and outlet main 
which will be upgraded to DN200 to increase the supply capacity within the network. 

The new 5.5ML reservoir (Ringawhati Road) is proposed to have a dedicated rising main (inlet) from 
the County Road pumping station and Non-Return Valve on the outlet main to avoid network pressure 
issues due to the elevation difference between Waitohu Valley (existing) reservoir site and new 
reservoir site. 

5.2.2.2 Pump Stations 

A new (dedicated) pump set is proposed at the existing County Road pumping station to supply the 
new 5.5ML reservoir (Ringawhati Road) with a dedicated DN200 rising main. 

5.2.2.3 Pipe Network 

The proposed upgrading works required for the water supply pipe network are in the table below. 
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6.4 Existing Storage Deficiencies 
The previous WNDP has identified significant storage shortfall in Otaki. Calculations for the reservoir sizing 
has been done based on the Water Supply Code of Australia (WSA) 03-20 l l version 3. l . and the 
Wellington Water guidelines. 

6.4 .1 WSA (Water Supply Code of Australia) Guidelines 

The WSA states that for surface reservoirs, useable reservoir capacity (including reserve storage capacity 
should be equal to a minimum of 8-24 h consumption at peak day demand, depending on the needs of 
the specific system. This is interpreted as reservoir capacity equivalent to the peak day demand. 

6.4.2 Wellington Water Guidelines 

Wellington Water has guidelines for storage requirements, in terms of operational and seismic resilience. 
For operational resilience, 100% of the storage volume should be at least equal to the greater of: 

• 2 times Average Day Demand, assuming current per-capita consumption. 
• Peak Day Demand + 20% + Fire Fighting Storage. 

Based on the Fire Service Code of Practice, firefighting storage according to fire class is as follows: 
• FW2 -45 m3 
• FW3 - 180 m3 
• FW4- 540 m3 

Both Otaki Beach and Waitohu Plateau are classified as FW2 and Otaki Main is classified as FW4. 

The storage required for seismic resilience is intended for a survival consumption of 20 I/person/day, as well 
as critical users and businesses w ith various levels of priority. 70% of the total storage should be sufficient 
for: 

• From Day 8 to Day 30: 
o Public distribution points. 
o Critical users category l (civil defence centres, major hospitals, lifelines). 

• From Day 14 to Day 30: 
o Critical users category 2 (aged care facilities. medical centres). 

• From Day 21 to Day 30: 
o Critical users category 3 (education). 

Under the seismic criteria for calculating storage volume, the following assumptions were used: 
Otaki Main allocates l 0m3 for critical users consumption, and a population of 6,200 in 2047. 
Otaki Beach and Wai tohu Plateau allocates 5m3 each for critical users consumption, and a 2047 

population of 3,800 and 2,000, respectively. 

6.4.3 Reservoir Sizing 

Table 6-4 below summarises the required storage volume based on both WSA and Wellington Water 
guidelines. 

Table 6-4: ReqU1red storage volume based on WSA arid Wellington Water guidelines 

Water Supply Area Criteria Required Storage Shortfall 

Otaki Beach + lxPDD (WSA) 4,072 4,072 
Otaki Main ~ 

2xADD (WWL) 7,074 7,074 

l .2xPDD+FF (WWL) 5,472 5,472 

Seismic (WWL) 5,060 5,060 

Waitohu Plateau lxPDD (WSA) 1,062 387 

2xADD (WWL) 1,236 561 
-

l .2xPDD+FF (WWL) 1,320 645 

Seismic (WWL) l ,150 475 
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The chart in Figure 6-13 summonses the required storage volume for Otaki based on the specified 
guidelines. 
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Figure 6-13: Required storage volume basea on WSA and Wellington Water guidelines 

For the purpose of preliminary sizing and costing of upgrades, we adopted Wellington Water's guideline for 
operational resilience where the storage volume must be equal to or greater than the peak day demand 
+ 20% + firefighting storage. This is a middle ground between the WSA value and the highest WWL value. 
KCDC needs to confirm their target Level of Service for water storage. 

Under this criterion, the combined storage shortfall for Otaki Main and Otaki Beach is 5,472 m3• In the 
Waitohu Plateau zone, the required storage volume is 1,320 m3. The existing Waitohu Reservoir volume is 
675 m3 , leaving a shortfall of 645 m3 for the zone. 
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1 Introduction 

KCDC has engaged Stantec to report on the operation of the water supply network following the 

addition of three new pieces of infrastructure: 

1. The proposed Otaki Reservoir, including dedicated inlet and outlet mains 

2. The Otaki Fire Loop main including Aotaki Street 

3. The Mill Road "spine" mains upgrade 

1.1 Background 

The Otaki water network is split into two distinct pressure zones, with the beach and most of the town 
in the low-lying Otaki Main area, and a smaller number of properties at a higher elevation on the Otaki 
Plateau. 

Water is supplied to the Otaki Main system from two bores at Rangiuru Road and Tasman Road. 
Some water is delivered from these sources to Otaki Beach but the majority is delivered to Otaki 
township. The County Road pump station delivers water from the Otaki Main system into the plateau, 
where a small reservoir (675m3 capacity) in Waitohu Valley Road provides a limited amount of 
storage. 

There is no storage in the low level, which means not only do the bores need to meet the 
instantaneous demand for the Otaki Main network but must also respond to increase supply when the 
County Road pump station turns on. Should the bores fail , water supply to the Otaki Main system 
would immediately fail. 

A Water Network Development Plan (WNDP) report was developed in 2017 by MWH, in which a 
2.5ML reservoir was recommended to connect with the Otaki Main with a top water level around 
50.5m. At the time no location was identified, but inlet / outlet mains around 1.8km in length were 
assumed. 

The WNDP also identified a lack of fire flow in the commercial/ industrial land in Riverbank Road. A 
fire loop main was proposed, sized at 200mm ID (internal diameter). 

More recent work has identified a location for the Otaki Reservoir, and further works have been 
proposed to improve the network connectivity between Tasman Road and County Road pump station. 

1.2 Network Configuration 

Figure 1-1 shows the network upgrades as proposed by KCDC. 

Figure 1-2 shows a schematic of the proposed Otaki network configuration including the reservoir. 

Note that although the location identified for the reservoir sits on the Otaki Plateau, it supplies the 
Otaki Main water network. A new NRV will ensure the County Road pump station can only draw water 

from the reservoir. This will ensure turnover of the reservoir and will also limit the effects of the pump 

station on the Otaki Main network. 
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Figure 1-1: Location of new reservoir and configuration of loop main 
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Figure 1-2: Otaki network schematic with new reservoir 
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2 Water Supply Requirements 

2.1 Design Pressure 

Schedule 6 of the Kapiti Coast District Councils Subdivision and Development Principles and 
Requirements, 2012 (SDPR), states that the design pressure (i.e. during Average Day Peak Week 

demand) shall be between 250kPa and 900kPa (25m to 90m head) at the point of supply. 

2.2 Available Fire Flow 

Table 2 of SNZ PAS 4509:2008 New Zealand Fire Service Firefighting Water Supplies Code of 
Practice (the Fire Code) states that for residential properties the minimum firefighting water supply 

required is 12.5L/s flow within a distance of 135m of the building and a further 12.5L/s within 270m, 

with minimum 10m pressure at each source during 60% of annual peak demand. 

There is a non-residential area in Riverbank Road requiring higher fire flow - see Figure 2-1. The fire 

class of individual buildings in the area is unknown but Fire and Emergency NZ (FENZ) have raised 
this in the past as an area of concern - up to FW6 (200 I/s total) may be required. 

Fire flow has been reviewed in the current demand scenario only. When fire flows get to FW5 or FW6 

levels (150-200 I/s), these flows normally dwarf the effects of growth on local network capacity. 

Figure 2-1 : Riverbank Road Industrial Area 
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3 Model Setup 

For reference, the modelling is based on the master planning model KCDC WS MPL06, using the 
2018 and 2051 upgraded scenario. A variation named "KCDC WS MPL06 C08 Otaki Res and Loop 

Main" has been created for this assessment. 

To ensure that the new reservoir and mains upgrades will continue to supply the Otaki network, 
modelling was undertaken in both the current scenario and the 2051 future scenario. 

3.1 Growth 

KCDC has adopted growth projections developed by Sense Partners in 2021 . 

In order to accurately assess the impact of the new reservoir, Sense Partners growth figures were 
used to estimate future demand in the existing Otaki water network. 

A summary of the future growth in the Otaki network is shown below: 

Table 3-1: Sense Partners population prediction 

Otaki Beach Otaki Main Waitohu 
Population 2016 (in model) 1,672 3,329 883 

Population 2051 (sense 2,852 7,422 1,357 
partners) 
Chan~2016 to 2051) 1,180 4,093 474 -

As agreed with KCDC, for the purposes of this assessment we did not identify any particular 
developments contributing to growth for the 2051 future scenario. All growth demand was scaled 

evenly relative to the Sense Partners across Otaki. 

• Peak summer demand in Otaki in 2018 is 3,920 m3/day. 

• Peak summer demand in Otaki in 2051 is 6,300 m3/day. 

For future technical reference, growth was added in the model by directly scaling up the specific 
consumption at each customer point. A demand scaling factor object is used in simulations, but this 
only represents scaling from average to peak summer demand. 

3.2 Upgrades 

A full list of the upgrades proposed and used in various scenarios in this study is given here. 

3.2.1 OTAKI RESERVOIR 

The new Otaki Reservoir has been modelled with a size of 5.5ML and 6m deep (this equates to a 
34m diameter). The top water level (TWL) has been modelled as 52m, with a bottom water level 

(BWL) of 46m. 
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Separate dedicated inlet and outlet mains have been proposed for the reservoir, each initially sized at 
256mm ID. These are approximately 1.7km long, and connect into the existing network adjacent to 

the inlet for the County Road PS. The alignment for the mains and the location of the reservoir is 
shown in Figure 3-1. From modelling, the outlet main was required in many scenarios to be upsized to 
350mm ID. 

Figure 3-1 : Location of new reservoi r and configuration of fire loop main 

3.2.2 TASMAN AND RANGIURU BORE FLOW RESTRICTIONS 

With the new reservoir in place to buffer the instantaneous peak demand, it is possible to reduce the 

rate of flow at the existing bores to maximise the life of the bores. After discussion with KCDC, flows 

at both Rangiuru and Tasman bores was restricted to a maximum of 30 I/s at each. 

3.2.3 FIRE LOOP AND MILL ROAD SPINE 

The fire loop main to support firefighting in Riverbank Road has been modelled as a 200mm ID main 

running alongside the existing 150mm main in Riverbank Road. The fire loop continues as a 200mm 
ID main in parallel to the existing 150mm main along Aotaki Road back to Mill Road. Modelling 

showed that along the current SH1 this should be sized at 300mm ID to connect the new source (see 
below) to Mill Road. 

A recent upgrade in Tasman Road and Main Road is also planned for extension along Mill Road from 
Matene Street to the current SH1 , parallel to the existing 200mm Mill Road main. This Main Street / 
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Mill Road "spine" is sized at 300mm ID, and connects the Tasman bore to both ends of the proposed 
fire loop. 

See Figure 3-1 for the alginment of the proposed mains. We did not rewview any alternative routes as 

part of this assessment. 

3.2.4 NEW SOURCE {RIVERBANK) 

To meet future growth a new source will be required. A location for this has not been finalised but 
from discussions with KCDC a potential source was added to the model at the corner of Riverbank 
Road and the current SH1. This was set up to deliver water at a hydraulic grade (HGL) equal to the 
existing Tasman and Rangiuru bores, i.e. 56m HGL. Ground elevation is around 13m, so this 

represents 43m local pressure. 

In the model the bore has been set up to provide as much water as required to the network to 
maintain pressure at 56m HGL - there is no flow limitation. 

3.2.5 RAHUI ROAD TWIN MAIN 

Regardless of the diameter of the proposed reservoir outlet main, the existing network contains a 
restriction in Rahui Road between the railway and the main highway, where a single 200mm main is 

all that is available to carry flow from the reservoir back to the Otaki Main network. In almost all 
scenarios this causes both the following: 

We note that where this main passes under the new highway it has been twinned. We recommend 

extending the twin main for the full distance between County Road and the existing SH1. Modelling 
shows this would reduce head losses in this configuration and improve resilience in the supply to and 

from the reservoir. 

Figure 3-2 shows the current and recommended configurations in this area. 
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Figure 3-2: Rahui Road 200mm mains 

3.2.6 RIVERBANK BORE "EM ERGENCY" MODE 

Although the new source (Section 3.2.4) was not required for normal network operation in the current 
scenario with Tasman and Rangiuru operating, it could provide a lot of assistance for fire flows in 
Riverbank Road. If Tasman and Rangiuru are taken out of service, the new source will be required to 

provide backup to the supply from the reservoir. 

In the model, an adjustment was made to the settings for the Riverbank source set out in Section 

3.2.4 so that it operates in two modes: 

1. Refill mode - as before, the bore delivers water at 56m HGL, sufficient to refill the reservoir. 
This triggers when the reservoir drops to 4.5m. 

2. Draindown "emergency" mode - the bore closes if the level in the reservoir exceeds 5.8m to 
reduce the level in the reservoir. However, if pressure in the Riverbank Road network drops 
below 48m HGL (due to a mains break or fire flow), the bore re-opens and delivers enough 
water to the network to maintain supply at 48m HGL. 

3.3 Scenarios 

We assessed two supply scenarios to meet demand in the current scenario and the increased 
demand in the future planning horizon: 

1. Tasman and Rangiuru supply points continue at current supply levels (delivering a fixed flow 
of 301/s each), with the new Riverbank Road source suppling the balance. 

2. Tasman and Rangiuru decommissioned, and all water delivered from the new Riverbank 
source. 
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The two supply scenarios were assessed with and without the new Otaki Reservoir, to assess how 
supply may be maintained if the reservoir does not go ahead. 

Sizing for the mains was reviewed, but alternative routes or alternative options for supply or delivery 
were not assessed. Performance of the Waitohu Plateau zone was outside of the scope of this study 
and was not assessed. 

4 System Performance 

4.1 Current Peak Day (2018) - Existing Bores in Service 

In this scenario, the Otaki reservoir is in place with pipes sized at 256mm ID. The Tasman and 
Rangiuru bores are restricted to 30 I/s each. 

It was found that with both Tasman and Rangiuru delivering up to 30 I/s to the network and the 
reservoir providing support for peak instantaneous demand, the new source was not required for 

replenishment of the reservoir in the current peak summer day. 

With the addition of the new reservoir and proposed new supply, minimum pressures of 25m can be 
met at all properties, excluding areas of existing low pressures in the Waitohu Plateau (which are not 
part of the current study) 

4.1.1 PRESSURES 

With the limit on the flow at the Tasman Bore, we found the critical point in the Otaki Main network is 
in Otaki Beach, in Manuka Street, at around 15m elevation. shows the location, along with the current 
minimum pressure. 

Before the addition of the new reservoir and with bores running in their current configuration, Tasman 
Road bore was required to deliver up to 60 I/s and minimum pressures in Manuka Street were around 
38m, with low pressures occurring when demand is high and County Road pump station runs to refill 
the Waitohu Reservoir. 

It was found that introduction of the Reservoir and restriction of the flow at Tasman bore reduces this 
to around 34m (Figure 4-1 ). At peak demand, existing bores can only supply a total of 60 I/s and the 
small amount of remaining demand must be met from the reservoir. As the driving head at the 
reservoir is between 50 and 52m HGL, pressures across the network are lower when demand 
exceeds the 60 I/s available at Tasman and Rangiuru. 

Head losses on all principal mains remain under 5m/km with the addition of the new reservoir, with 
the exception of the two mains supplying Otaki Beach (in Rangiuru Raid and Tasman Road). Both 
mains currently experience between 6 and 7m/km head loss, and this is unchanged in the upgraded 
scenarios. 

Upgrades required: 

• Otaki Reservoir 

• 250mm ID reservoir in/out mains are sufficient 
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Figure 4-1 : Current peak day pressures (m) at Manuka Street 

4.1.2 FIRE FLOWS 

Manuka Street critical point 

Several upgrades and network changes were required to deliver FW6 fire flows to Riverbank Road. 

The scenarios as modelled are set out below, and the upgrades are detailed in Section 3.2. 

• Base scenario 

The current available fire flow (without the reservoir, loop main or any upgrades) at the shown hydrant 

is around 601/s. 

• FW4 requ irements (100 I/s total) 

FW4 supply required the following upgrade: 

the Rahui Road upgrade. 

• FW5 requirements (150 I/s total) 

FWS supply required the following upgrades: 

Rahui Road. 

Reservoir outlet main must be 350mm ID. 
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• FW6 requirements (200 1/s total) 

FW6 supply required the following upgrades: 

Rahui Road. 

Reservoir outlet main must be 350mm ID. 

New source at Riverbank, with "Emergency Mode" trigger set to maintain network pressure at 

35m (48m HGL). 

We note there are some existing residential areas where fire flows are non-compliant, e.g. in Otaki 
Beach. These are due to local network issues, and were not affected by the reservoir or any 
associated upgrades. These may require local upgrades to resolve, however this is out of scope for 
the current study. 

4.2 Current Peak Day with Existing Bores Closed 

In this scenario Tasman and Rangiuru bores are closed completely, and the new Riverbank bore is 
set up with off/on controls based on level of the reservoir. 

• If the reservoir exceeds 5.8m, the bore turns off. The network is supplied entirely from the 
reservoir. 

• When the bore drops below 4.5m the bore restarts and delivers water at 56m HGL (sufficient 
to replenish the reservoir). 

With these settings, the bore delivers up to around 80 I/s to the network when refilling the reservoir. 

4.2.1 PRESSURE 

Initially it was found that in this configuration, pressure in Otaki Beach (Manuka Street) dropped to 

around 15m - well below the required minimum pressure of 25m. 

As the bore shuts off when the reservoir level exceeds 5.8m, the network must be able to deliver all 

the required flow for Otaki Main area from the reservoir. Upgrades are required as follows: 

Upgrades required: 

• Reservoir outlet main 350mm ID 

• Riverbank Bore (on/off only) 

With these upgrades, pressures in Manuka Street increased from around 15m to around 28m, as 
shown in Figure 4-2 
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Figure 4-2: Current peak day pressure (m) with Tasman and Rangiuru out of commission 

4.2.2 FIRE FLOWS 

Without the Tasman and Rangiuru bores upgrade requirements are generally higher for the same 
level of fire f low. The upgrades and network changes required to deliver fire f lows to Riverbank Road 
are set out below. The upgrades are detailed in Section 3.2. 

• FW4 requirements (100 I/s total) 

FW4 supply requires the following upgrades: 

Rahui Road twin mains. 

Reservoir outlet main must be 350mm ID. 

• FWS requirements (150 I/s total) 

FWS supply required the following upgrades: 

Rahui Road twin mains. 

Reservoir outlet main must be 350mm ID. 

New source at Riverbank, with "Emergency Mode" trigger set to maintain network pressure at 

38m (51 m HGL). 

• FW6 requirements (200 I/s total) 
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FW6 supply required the following upgrades: 

Rahui Road twin mains. 

Reservoir outlet main must be 350mm ID. 

New source at Riverbank, with "Emergency Mode" trigger set to maintain network pressure at 
37m (50m HGL). Riverbank delivers up to 185I/s. We also note that with this higher trigger, 

Emergency Mode triggers during normal operation - further investigation may be required. 

4.3 Future Peak Day (2051) - Existing Bores in Service 

In the future peak day scenario, the growth (set out in Section 3.1) was spread evenly across Otaki, 

and no specific developments were included. Peak day demand in Otaki in 2051 is anticipated to be 
around 6,300 m3/day. 

In this scenario, Tasman and Rangiuru bores are restricted to 30 I/s each, and the new Riverbank 

bore is set up with off/on controls based on level of the reservoir. If the reservoir exceeds 5.8m, the 
bore turns off. When the bore drops below 4.5m the bore restarts and delivers water at 56m HGL 

(sufficient to replenish the reservoir). 

An additional change was made at the County Road pump station. It was found that the existing 
pump station no longer has the capacity to deliver the required volume of water to the Plateau under 
2051 demand. Although the Plateau zone is outside the scope of this study, an additional pump was 

added to the County Road pump station to ensure the full volume of water required by the Plateau 
was exported from the Otaki Main system. 

4.3.1 PRESSURES 

It was found that even with Tasman and Rangiuru each delivering up to 30 1/s to the network, the new 

source was required to deliver around 2 MLD to the network. The model shows flows at the 
Riverbank bore of up to 55 I/s when refilling the reservoir. 

It was found in this scenario that pressures at Manuka Street drop to 17m under 2051 peak summer 

demand. 

Upgrades required: 
• Riverbank Bore in simple on/off mode 
• 250mm ID reservoir in/out mains are sufficient 

4.3.2 RESILIENCE 

The most critical failure in this scenario would be an outage of the Riverbank bore. 

In the event of an outage at the Riverbank bore, pressures at Manuka Street would be maintained 
above 25m and supply could be maintained for 3 days (assuming Tasman and Rangiuru can continue 

to deliver 30 I/s each). 
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4.4 Future Peak Day - Existing Bores Closed 

In this scenario Tasman and Rangiuru bores are closed completely, and the new Riverbank bore is 

set up with off/on controls based on level of the reservoir. 

• If the reservoir exceeds 5.8m, the bore turns off. The network is supplied entirely from the 
reservoir. 

• When the bore drops below 4.5m the bore restarts and delivers water at 56m HGL (sufficient 
to replenish the reservoir). 

With these settings, the bore delivers up to around 80 I/s to the network when refilling the reservoir. 

4.4.1 PRESSURES 

Even with the new bore in on/off mode and all network upgrades, pressures in Otaki Beach drop 
below 25m at peak demand if the Tasman and Rangiuru bores are decommissioned. This can be 
resolved by implementing the 'emergency mode' for the new source 

Upgrades required: 
• Riverbank Bore with Emergency Mode 
• Reservoir outlet 350mm 
• Rahui Road twin mains 

4.4.2 RESILIENCE 

The most critical failure in this scenario would be an outage of the Riverbank bore. In the event of an 

outage at the Riverbank bore, pressures at Manuka Street would be maintained above 20m but 

supply would last less than 24 hours under peak summer demand before the reservoir drained. 

4.5 Future Peak Day - no Reservoir 

If the reservoir is taken out of service, or if it is not possible to build it at all, the new source would be 

used as a direct supply to customers rather than as a refill pump for the reservoir. 

The pumps wou ld be required to meet the peak instantaneous demand of up to 130 1/s for Otaki Main, 

and to support the County Road pump station which could require a further 25 1/s. A total of up to 155 

1/s would therefore need to be delivered direct from the new source, with the speed of the pump 

varying across the day to maintain pressure at 56m HGL. 

The required flow could be reduced to 95 1/s if the two existing sources at Tasman and Rangiuru are 

retained at a maximum flow of 30 1/s each. 

Pressures under this scenario are not a concern as the pumps run at variable speed. However, fire 

flows would be limited by the capacity of the pumps. The Fire Code requires flows to be delivered at 

60% of the instantaneous peak summer demand, so if FW5 (150 1/s) is required, the pumps (all 

sources combined) would need to be able to deliver the 150 1/s in addition to 60% of 155 I/s, i.e. 243 

1/s. 

11 Project Number: 310101208 - Task 26 14 



Otaki Reservoir and Mains Upgrades 

5 Upgrades Summary 

A number of upgrades are proposed, which will allow the system to deliver increasing levels of 

service. Assessments of the required upgrades were carried out considering two scenarios: 

1. Existing bored at Tasman and Rangiuru were retained and able to deliver up to 30 1/s each. 
2. Existing bores at Tasman and Rangiuru were decommissioned. 

Table 5-1 and Table 5-2 show the requirements reviewed, and the upgrades required to meet these 

requirements in each scenario. 

Table 5-1: Existing sources retained at 301/s each 

- Reservoir Outlet Rahui New Source 
Requirement Reservoir Main 350mm upgrade 

Current demand, FW3 fire flow ves no no 

Future demand ves no no 

FW4fireflow ves no es 

FW5 fire flow ves es es 

FW6fireflow L_yes es es 

Table 5-2: Existing sources decommissioned 

Re uirement 

Current demand, FW3 fire flow 

Future demand 

FW4fireflow 

FW5fireflow 

FW6 fire flow 

Reservoir 

es 

es 

es 

es 

es 

Reservoir Outlet Rahui 
Main 350mm u rade 

es no 
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New Source 

no 

es 

no 

no 

es 

New Source 

es 

Erner enc Mode 

no 

no 

no 

no 

es 

New Source 
Erner enc Mode 

no 
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6 Conclusion 

Several model scenarios have been assessed with the addition of a new reservoir and source setup 
as well as mains upgrades for the Otaki water network. Modelling results show that the new reservoir 
and source will be able to supply Otaki in the future and could be able to meet the fire code 
requirements for FW6 class buildings. 

The proposed reservoir top water level of 52m and height of 6m should be sufficient to maintain 
pressures across Otaki Main in almost all configurations. However, it is recommended to size the 
reservoir outlet at 350mm, as well as the NRV delivering water back to Otaki Main from the reservoir. 

A 200mm main in Rahui Road has been duplicated under the new highway, it is recommended this 
duplication should be extended to SH1 to effectively connect the reservoir to the Otaki Main network. 
The length of this stretch is estimated at 150m. 

A new source will be required to support growth in future, or to support higher fire flows in the shorter­
term. Ideally this would plug into the network somewhere along SH1 between Mil Road and 

Riverbank Road. This could operate in two modes to manage the level in the proposed reservoir: 

1. Refill mode - the bore delivers water at 56m HGL, sufficient to refill the reservoir. 
2. Draindown mode - the bore stops to allow the reservoir to drain. However, if pressure in the 

network drops below 48m HGL (this could be due to a mains break or high-volume fire flow), 
the bore restarts and delivers enough water to the network to maintain supply at 48m HGL. 

The size of the fire loop upgrade (along SH1, down Riverbank Road and back to Mill Road along 
Aotaki Street) depends to an extent on the location of a new source. If the source can be pigged into 
the existing network in SH 1, the SH1 stretch of the fire loop should be 300mm ID. For the rest of the 
fire loop 200mm ID is sufficient. 

The Mil Road "spine" upgrade should be 300mm to ensure water can get to Otaki Beach at sufficient 
pressure from the proposed reservoir. 

Project Number: 310101208 - Task 26 16 




