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1 PREAMBLE

The current growth management strategy for Taupo District (TD2050), the 
Southern Settlements Structure Plan, and the Taupo District Plan all make 
provision for the expansion of Whareroa settlement across Whareroa Stream and 
up on to the higher land north of the stream.  The Owners have envisaged this 
expansion since 1965 when the land on both sides of the Whareroa Stream was 
set aside for a holiday settlement. Following on from the first stages of the 
subdivision in the 1980's, the Owners have worked collaboratively with Taupo 
District Council (TDC) and designed and built the existing infrastructure to allow 
this northern expansion to happen. Examples of this co-operative relationship 
(one being the vesting of land by the Owners to give TDC the ability to meet 
wastewater resource consent conditions) are detailed later in this report. 

This report describes the existing infrastructure and servicing arrangements at 
Whareroa village (including roading, water supply, wastewater, stormwater 
management, and utilities) and considers the servicing and infrastructure 
requirements needed to provide for the additional development anticipated. It 
also considers some of the physical aspects of the land in terms of suitability, 
and discusses issues of infrastructure efficiency.  

A concept plan (Drawing number IBA1070-SC002 Rev F) of the proposed 
development north of the stream is attached as Appendix A. For the purpose of 
infrastructure design, a figure of 160 additional dwelling equivalents on the north 
side has been assumed as a maximum. It is acknowledged that the subsequent 
resource consent process will determine the final form and number of additional 
sections at Whareroa. 

2 CONCEPT FOR EXPANSION TO THE NORTH

A preliminary concept involving the crossing of the Whareroa Stream with a new 
single span, two lane bridge and a spine road sidling up the escarpment to the 
north and east and then veering west through the centre of the proposed 
development is shown in Appendix A. The development area could generally be 
described as a gently sloping plateau with a lower "bowl" area in the southern 
quarter. The bulk of the development area is currently in pasture. A contour plan 
of the development area is included as Appendix L. 

A loop road on the north side of the spine road is proposed along with two cul-
de-sacs to the south providing for property access to individual sections. 

Services would extend from their existing terminations at the end of Whareroa 
Road up the new spine road and branch out to service the new lots. 



3 ROADING & ACCESS

a) Overview

Whareroa Village is accessed from SH32, Kuratau Hydro Road and Whareroa 
Road. Kuratau Hydro Road leaves SH32 approximately 2km north of its 
intersection with SH41 and Whareroa Road branches off this adjacent to the 
hydro lake. These two roads combine to provide “No Exit” access some 9km in 
length from SH32. The existing Whareroa Village plus the proposed development 
to the north will result in up to 362 lots being served by this access road.  

Access options for the development area have been considered in depth. A 
Discussion Paper was prepared by KeySolutions dated May 2016 and is (attached 
as Appendix B). It concludes that "Five options to gain access to new residential 
development north of the Whareroa Stream have been considered and nine 
questions asked regarding each. The evaluation shows that crossing the stream 
at site "D" (see Figure 1) as has been proposed since the mid 1980's remains the 
best option." Site D in that study is the site adopted for this proposal. 

One of the nine considerations referred to in this paper is the question of 
community connection. Keeping the village integrated, with easy to use and 
efficient vehicle and pedestrian connections is seen as an important aspect for 
the village expansion and the current proposal reflects this objective. 

It is logical for all the new roading to ultimately transfer to public ownership and 
be operated and maintained along with the rest of the District roading network 
by the Taupo District Council. Discussions with TDC have been ongoing in this 
respect and with this in mind, it will be built to Council standards current at the 
time of construction. 

b) Internal roading and pedestrian linkages

The concept for the internal layout of the proposed development is shown below. 

As mentioned in Section 2, a loop road is proposed on the north side of the spine 
road and two cul-de-sacs to the south of the spine road will provide frontage for 
all the new lots. 

This roading layout permits the creation of mostly front lots (lots with a full 
street frontage) with less than 10% needing to be accessed from rights of way. 

The two cul-de-sacs will combine to form access to the "bowl" area referred to in 
Section 2 and will also provide access to a Utility Reserve (Local Purpose 
Reserve). This Utility Reserve will be an important part of the stormwater 
management system for the new development and is described in detail in 
Section 6. It will also accommodate a wastewater pumping station. 

The new bridge and spine road will also provide more efficient farm access to the 
land to the immediate west of the development area which has recently been 
planted in manuka for honey production. Vehicle access to this area is currently a 



long and tortuous farm track from the gate at SH32. 

The roading layout and geometry is designed to best realise the potential of the 
site with respect to property access, vistas, landscape and amenity. Pedestrian 
linkages (including provision on the bridge) are also envisaged as shown on the 
concept plan to provide appealing walking opportunities including a section 
through the pristine bush immediately north of the stream crossing. 

The roading will be designed to comply with the Taupo District Council’s Code of 
Practice for the Development of Land. 

c) Bridging the Whareroa Stream and access to the 
Development Area

As mentioned in Section 3a), considerable research has been carried out 
regarding the options for accessing the development area. Practical access to the 
Whareroa North area has long been considered as most appropriate from the 
existing village across the Whareroa Stream, and this is still seen as the most 
efficient. The May 2016 investigation concludes that crossing the stream at the 
site shown as has been proposed since the mid 1980's remains the best option. 
(see Appendix B) 

In fact consent from the Regional Council for a bridge crossing at this point was 
granted in 1990, but for various reasons, the project did not proceed at that 



time.

Apex Consultants prepared a report “Bridge over Whareroa Stream” in April 
2007. Whilst this work is now dated, much of it remains relevant today, 
particularly the physical characteristics of the proposed structure. This report is 
attached as Appendix C. References to the Waikato Regional Plan are now out of 
date but the reader is referred to the remainder of the report for details of the 
proposed structure, and an indication of predicted flood levels.  

Obviously, pivotal to this access proceeding is the gaining of consent from the 
owner of the Whareroa Stream bed, the Waikato Regional Council, and the Taupo 
District Council as the future owner of the infrastructure. Discussion with these 

parties is ongoing.  

The access road from the north side 
of the bridge to the development 
area negotiates a south facing 
escarpment so involves sidling 
construction as referred to in 
Section 2 and as exists on the south 
side of the bridge at present (see 
adjacent photo). 

The proposed route options up the 
escarpment were investigated by 
Cheal in September 2016 as part of 

a supplementary paper to the May 2016 KeySolutions investigation (Appendix B).  

This work is attached as Appendix D. 

A preliminary design was prepared for the 
green and the blue options shown in the 
part plan on the right and these were 
costed for comparison purposes. The more 
direct blue alignment whilst being shorter, 
results in the access road being within a 
deep cutting (as can be seen from the long 
sections in Appendix D). This not only 
increases the necessary "footprint" of the 
road but also the shading problems. The 
comparison costings also showed this more 
direct (blue) western option to be more 
expensive. 

The conclusion from this investigation is 
that the sidling (green) eastern option shown in this part plan has the least 
impact on the environment and is the most economic access route. This  
alignment is the one utilised in the preliminary concept, Appendix A, with, as that 
plan notes, "final alignment to be determined at resource consent phase"

There will be a number of options for stabilising treatment and revegetation of 
this sidling to ensure that there is the least impact possible on the natural 
landscape and amenity values of the area whilst maintaining the stability of the 
escarpment. 



d) Kuratau Hydro Road and Whareroa Road

Kuratau Hydro Road and Whareroa Road traverse generally flat or easy contour 
country, and as a result both the horizontal and vertical alignments are of a good 
standard. Seal width averages approximately 6 metres and a good “at grade” 
grassed area exists on both sides of the carriageway over most of its length to 
allow for the small numbers of pedestrian and non vehicular traffic evident. This 
grassed area is less than a metre wide in some of the cuttings but given the low 
numbers of non vehicular traffic at present (and envisaged when Whareroa North 
is fully developed), this is not seen as an inappropriate level of service or safety 
issue. 

The estimated traffic count on Kuratau Hydro Road at the intersection of SH32 is 
107vehicles/day (see report by Gray Matter Ltd dated 13th November 2017 and 
attached as Appendix E). This will potentially double to 200 vehicles/day once 
Whareroa North is fully developed. Gray Matter has suggested that current peak 
hour traffic is 19 vehicles/hour and again this will likely double to 38 
vehicles/hour when Whareroa North is fully developed. 

This access was completed when the first stage of Whareroa Village was 
developed and was designed and constructed to geometrical standards 
appropriate at the time. Despite this, no safety concerns are apparent today and 
the addition of traffic generated from Whareroa North will not impact on the 
safety given that the expected traffic numbers are so low.  

Whareroa is a finite settlement and expansion beyond this proposal is not 
contemplated by the Taupo District (TD2050) Growth Management Strategy, the 
Southern Settlements Structure Plan, the District Plan, or the owners of the land. 

As with most infrastructural assets, increased usage (up to a "break" point) 
generally results in greater efficiency and greater cost effectiveness. In this case 
the extra traffic from Whareroa North will mean that the existing roading asset is 
better utilised. 

Council may deem it appropriate in the fullness of time to complete some berm 
widening and earthworks to improve sight lines on isolated sections of both 
roads. It is not considered necessary in the foreseeable future. 

e) Intersection Kuratau Hydro Road with SH32

Apex Consultants produced a report “State Highway 32 Kuratau Hydro Road 
intersection” dated February 2007 regarding this intersection and the potential 
effects of the proposed development on it and as stated in the previous section, 
Gray Matter Ltd has recently reviewed this. Both documents are attached as 
Appendix E. 

The conclusion is that the existing intersection layout is generally in accordance 
with current standards both for the existing traffic volumes and allowing for the 
extra traffic generated from the proposed development at Whareroa North. 
Visibility to the north from Kuratau Hydro Road is less than the recommended 
285m so it is suggested that vegetation within the road reserve be cleared to 
maximise the available visibility. Gray Matter advises "...The deficient visibility to 
the north does not appear to pose a significant safety risk as traffic volumes at 



the intersection are relatively low. There does not appear to be an existing crash 
problem at the intersection...."

NZTA will be consulted regarding the findings from these reports and any 
recommendations from them will be incorporated into the design at the 
appropriate time. 

4 WATER SUPPLY

a) Overview

The existing 202 lots are serviced by a system comprising a lakeshore intake 
from 2 shallow bores in a “gallery” arrangement. Pumps feed a “rising/falling” 
reticulation system and 2 timber reservoirs above the existing settlement.  

Existing pumps and bores are understood to have an ability to deliver in excess 
of 500 m3/day but it is intended to complete a comprehensive analysis of the 
existing infrastructure including condition and capacity, at the appropriate time. 

The proposal is to extend the reticulation network north and to increase the 
capacity or supplement both the existing bores and the existing pumps as 
necessary to allow for the servicing of the additional area. The elevation of the 
floor of the existing reservoirs is 465m and the elevation at the highest point of 
the proposed development area is 421m so it is anticipated that the existing 
reservoirs will provide adequate pressure and fire fighting capacity over the 
whole development area. 

The Owners want to clearly signal that water conservation and the minimising of 
demand is a high priority when developing this land and so the water supply 
philosophy will incorporate mechanisms to minimise demand. This is in line with 
TDC's 2008 Water Supply Strategy. 

b) Current Resource Consent

Consent number 121300 from Waikato Regional Council authorises the take of up 
to 682 cubic metres of water per day from the “underground source”. It expires 
on 31st January 2033. A copy is attached as Appendix F. TDC when applying for 
this consent in 2010, applied for a "roll over" of the existing consented volume so 
as to include capacity for Whareroa North as signalled by TD2050. This was 
despite existing use being considerably less than the consented "take". 

c) Headworks and network modifications to service 
Whareroa North

With modifications, the current headworks will be capable of servicing the larger 
area. Appropriate “demand management” will be instigated, not only for water 
conservation and consent compliance purposes, but also because it will be more 
costly to deliver water once it is treated to the new standards (see 3d below). 
The use of rainwater tanks is another mechanism being considered to manage 
the demand on the water supply. This is discussed further in Section 6a) below. 



Reticulation will be extended from the existing termination at the end of 
Whareroa Road across the new bridge and up the access road to the 
development area. The network will be extended to provide a connection for all 
the new lots. 

A Deed of Arrangement between Taupo District Council and the Developer is 
seen as the way forward for agreeing both the method and funding of developing 
capacity in the system to cater for Whareroa North. 

d) Future Treatment Upgrade

A drinking water treatment programme for all of Taupo District’s supplies is 
currently being implemented to comply with recent central government 
legislation. TDC's Long Term Plan 2015-25 signals that treatment of the 
Whareroa supply will be completed in 2025. This is a topical subject at time of 
report preparation given the recent problems experienced in Havelock North. 

The question of funding of the water supply service, including full treatment, 
across all of TDC's schemes is also raised in this Long Term Plan. Costs per 
consumer on the larger schemes are generally less due to the economies of 
scale. Whareroa is a small scheme with only 202 consumers. 

Should district wide funding of water supplies not eventuate (or a similar 
alternative) then increasing the number of consumers at Whareroa with the 
development of Whareroa North will produce economies of scale and more 
efficient use of the existing and new infrastructure. 

5 WASTEWATER

a) Overview

Most of the wastewater from the current settlement is pumped to a treatment 
area adjacent to Whareroa Road at the western side of the settlement as seen 
top left in the above aerial photo. A few of the higher properties drain by gravity 
to the treatment facility but most are lower in elevation and it is necessary to 
pump the effluent. Whareroa North is well elevated but separated from the 



existing development by the Whareroa Stream, so all of the new lots will require 
wastewater to be pumped to the treatment facility. This solution has been 
envisaged since Whareroa first developed. 

Treatment consists of two oxidation ponds which reduce the suspended solids 
and BOD5 of the effluent, and an irrigation regime on adjacent land to the west 
of the oxidation ponds (see above aerial photo) which reduces the nitrogen 
concentration in the effluent. 

b) Resource Consent issues

The current resource consent for the operation (WRC 113031) was granted for a 
15 year period in 2013 so expires in 2028 but has some conditions attached 
which make the operation of the system more difficult than necessary in practical 
terms, and which compromise the efficiency of the treatment processes. 

TDC lodged a new resource consent application with Waikato Regional Council 
earlier this year to address these issues and the Owners are supporting this 
process (details in Section 5d below). 

Both the current consent (WRC 113031) and the new application make provision 
for treatment of wastewater from the proposed development at Whareroa North. 

c) System capacity

I. Pumping and Reticulation

The main pump station located on the south side of the stream, close to 
the proposed bridge site, pumps directly to the treatment facility via a 
pressure (rising) main. It will be cost effective both in terms of capital cost 
and ongoing maintenance costs to pump wastewater from Whareroa North 
directly to the oxidation ponds via this rising main. 

If this proves impractical or undesirable, Whareroa North could discharge 
to the main pumping station and the wastewater "re-pumped" from there. 
This is a philosophy decision which will be made by Council’s Asset 
Managers at the appropriate time. 

An inverted syphon arrangement is not seen as cost effective given the 
likely variable flows and the practical and maintenance problems 
associated with these systems. 

A new pumping station will be required to serve Whareroa North and this 
will likely be located on the Utility Reserve in the "bowl" area. 

II. Treatment

Treatment capacity is usually determined by two main factors, the 
resource consent conditions which determine the required effluent quality, 
and the treatment infrastructure. 

A new resource consent is being sought as detailed in 5b) above (which 



makes provision for the connection of development at Whareroa North) 
and in 2010 Hauhungaroa No.6 vested more land in TDC ownership for 
sewage treatment purposes including additional land required for 
irrigation. TDC also has the ability to increase the number of mechanical 
aerators in the oxidation ponds to better cater for peak loads and improve 
the treatment efficiency of that component of the system. 

d) "Partnership" approach between TDC and Land Owners

The Proprietors of Hauhungaroa No.6 are the land owners in this area and have 
been the sole developer at Whareroa since the first sections were created over 
30 years ago. This has enabled a somewhat unique "partnership" approach to 
evolve over time. 

The Owners have a constructive working relationship with Taupo District Council 
and, as mentioned in 5b), are currently working with TDC to facilitate 
improvements to the conditions of the wastewater resource consent which will 
allow TDC to operate the treatment facility in a more efficient manner. The 
Owners letter of support for this process is attached as Appendix G. 

Another example of the "partnership" approach is illustrated in an extract from a 
letter from Councils Infrastructure Manager dated 19th March 2013 (full letter 
attached as Appendix H):- 

The excellent working relationship has been a "win-win" for both parties. 

6 STORMWATER

a) Overview

National best practice for stormwater management has gone through some rapid 
change over the last few years and the Taupo District and Waikato Region have 
been heavily involved in that process. Waikato Regional Council (WRC) is 
currently preparing new stormwater management guidelines which will ultimately 
be backed up by the Regional Plan. 

At time of writing, WRC are in discussions as to how the new guidelines could 
best cater for Taupo's specific environment and unique geology. The Taupo area 
offers the opportunity for quite different stormwater management solutions to 
what could be considered best practice in other parts of the region and the 
common objective is to craft the new guidelines in such a way that they enable 
"Taupo specific" solutions to be consented. 

With this in mind it is intended to incorporate current best industry practice into 
the Whareroa North development design at the appropriate time. Practical 



experience is rapidly being gained around Taupo District and nationally which is 
guiding this “best practice”, and it is intended to utilise the most up to date 
information for the detailed design of the stormwater management system for 
this development. 

It is expected that one of the criteria will be to provide the ability to contain a 10 
year 1 hour storm event on site. 

To enable this to happen, a Utility Reserve (Local Purpose Reserve) has been set 
aside in the concept plan (see Appendix A) to provide an area where this 
infrastructure could be constructed.  

The use of on-site rainwater tanks for "recycling" water for irrigation or washing 
purposes is also proposed as a mechanism for managing stormwater. The 
Owners are considering covenanting the up to 160 new titles to the effect that 
storage of roof/hardstand stormwater be required to offset some demand on the 
water supply. This will also have the beneficial effect of easing the loading on the 
on-site soakage systems so is considered a win/win proposal. 

b) Existing systems

On site disposal for roof and hard 
stand stormwater as is usual 
throughout the Taupo District is 
required in the existing settlement. 

Stormwater from the existing 
roading network is piped to a 

detention/sedimentation/soakage 
pond (see adjacent photo) on the 
south side of the Whareroa Stream, 
east of the proposed bridge.   

Depending on the new stormwater 
guidelines referred to in 6a) above, 

similar systems may be utilised for Whareroa North. The steep section of new 
access road north of the proposed bridge will concentrate stormwater, and it is 
expected that attempting to use soakage systems on this steep contour to 
address this will create soil stability problems. The concentrated discharge will 
need to be managed down near the stream, but no assumptions are made here 
on how that will be achieved given the on-going discussions between TDC and 

WRC regarding the stormwater management guidelines and 
best industry practice.  

c) Existing erosion

The "bowl" area described in Section 2 discharges stormwater 
directly over the bank above the stream in even a moderate 
rainfall event. This uncontrolled flow has resulted in severe 
scouring which can be seen in the adjacent aerial photograph. 



The development of Whareroa North 
will allow controls and infrastructure to 
be put in place to prevent this 
continuing.

The proposed Utility Reserve 
immediately above the live scour will 
provide the opportunity to control the 
flow of stormwater and the use of a 
flume or other form of armouring and 
energy dissipation will prevent the 
runoff from extreme rainfall events 
causing further erosion. 

7 UTILITY SERVICES

Both electricity and telecommunication reticulation extensions into Whareroa 
North were confirmed as viable by the respective service providers in 2006 and 
that status is not expected to have changed. An allowance for Whareroa North 
was taken into account when the existing development on the south side of the 
stream was constructed. 

An update of those confirmations is currently being sought.  

8 EARTHWORKS  / GEOTECHNICAL / SITE SUITABILITY 

Due to the gentle rolling contour of the body of the development area, 
earthworks can be kept to a minimum within the proposed residential area. 
However, the sidling access north of the Whareroa Stream will generate 
significant disturbance. 

Mr Mark Mitchell, Geotechnical Engineer, carried out a geotechnical appraisal of 
the area in October 2006. This is attached as Appendix J. 

Whilst part of his brief was to determine the viability of filling the “bowl” area (a 
proposal that is no longer considered appropriate and is not part of this concept) 
his investigation, which included the excavation of 7 test pits, results in 
conclusions regarding the suitability of the land for subdivision.  

It also makes a preliminary assessment of the geotechnical issues associated 
with the proposed steeper section of road immediately north of the Whareroa 
Stream. 



The conclusion is "The results of this study indicate that based upon available 
information, the proposed subdivision area is stable and suitable for filling. The 
ash soils that mantle the site in their natural state and attitude have not caused 
significant slumping of the ground surface. The area under investigation is a 
natural bench feature created by welded ignimbrite bedrock mantled by younger 
air-fall tephra material".

With respect to the possibility of contamination from previous farming 
operations, the land owners have advised that, to the best of their knowledge, no 
such hazards exist. 

A preliminary assessment of potential faultline hazards in the area has not 
signalled any concerns, see Appendix K, Faultline Map. 

It is acknowledged that soils in the area of the bridge have the potential to liquify 
so further investigation to assess this risk will be done at the design stage and 
the bridge foundations designed accordingly. 

With respect to the potential flood hazard at the bridge site (and the recently 
notified Taupo District Plan Change), as mentioned in 3c) above, the assessed 
100 year flood level will be taken into account in the bridge design. 

9 STAGING

A staging scenario is shown on the concept plan, Appendix A. 

This shows potentially 8 stages working up and out from the access/spine road. 



Stage 1 is shown as 30-34 lots, the largest of the stages so as to be 
economically viable given the unusually high "up front" costs for the Developer 
associated with the new bridge and the access road up the escarpment. 

A number of variables will potentially have a significant impact on this staging 
program including market demand, market prices, construction costs, 
infrastructure transfer to TDC etc. Obviously, transfer of infrastructural assets to 
TDC will need to be done at a time that suits all parties so will be the subject of 
ongoing consultation. 

10 INFRASTRUCTURE EFFICIENCY

The development proposal seeks to increase the size of Whareroa Village from 
202 lots to a maximum of 362, a potential increase of up to 80%. 

In terms of infrastructure, much of what is required to provide an adequate level 
of service for the additional 160 residential lots is already in place due to 
previous good planning which has long provided for the northward expansion of 
the village. 

Roading is in place from SH32 through to the proposed development which will 
cater for the extra traffic. Increased usage will result in greater cost effectiveness 
and efficiency. 

The headworks for supplying water to the additional 160 lots is largely in place 
and the extra consumers will provide greater economies of scale especially if 
water supplies remain funded from a scheme specific rate. 

Land for the treatment of wastewater, in particular nitrogen reduction, has been 
provided to TDC by the land owners and the basic infrastructure is in place to 
cater for the extra 160 lots. Again, cost effectiveness of the service is increased 
due to greater utilisation of existing infrastructure. 

At 202 properties, Whareroa is regarded as a small settlement. The 80% 
increase proposed has the potential to improve the cost effectiveness of 
providing infrastructure to this small settlement and increases the economies of 
scale. It also improves subjective qualities such as pedestrian opportunities, farm 
access and community connectivity. 

11 CONCLUSIONS

a) Work to date has produced a viable concept for expanding Whareroa by up 
to 80% as has been envisaged since well before the first lots were created 
over thirty years ago.  

b) This area, Whareroa North, is signalled as a preferred location for future 
residential growth area in TDC's document TD 2050, the 2013 Southern 
Settlements Structure Plan and the Taupo District Plan. The Owners and 
TDC have been working in partnership for a long time to enable this to 
happen.

c) Roading infrastructure is in place to the boundary of Whareroa North which 
has the capacity to cater for the extra traffic which the development will 



generate. 

d) Water Supply headworks are largely in place to cater for Whareroa North. 
The WRC consent for the water supply will accommodate growth at 
Whareroa North. 

e) Due to a collaborative effort between TDC and the Owners, wastewater 
infrastructure and the necessary WRC consents are in place to service 
Whareroa North. 

f) Stormwater management, utilities provision and geotechnical issues all 
have potential solutions. 

g) Staging is proposed so as to accommodate the needs of both the 
Developer and TDC 

h) Economies of scale, cost effectiveness and general infrastructural 
efficiency all have the potential to increase as a result of the expansion of 
Whareroa. 

12 APPENDICES

1. Appendix A: Plan, Conceptual Development of Hauhungaroa No 6 Trust 
Land

2. Appendix B: Whareroa Stream Bridge Discussion Paper; May 2016 

3. Appendix C: Apex Bridge Report: April 2007 

4. Appendix D: Supplementary information to Appendix 2; Sept 2016 

5. Appendix E: SH32/Kuratau Hydro Road intersection report: Nov 2017 
and 2007. 

6. Appendix F: TDC's Water Supply Resource Consent 

7. Appendix G: Letter to TDC supporting consent application; Oct 2016 

8. Appendix H: Letter from TDC confirming position: March 2013 

9. Appendix J: Geotechnical report; October 2006 

10. Appendix K: TDC; Fault lines plan 

11. Appendix L: Contour Plan of Development Area 

Report Prepared by:      

   
Mike Keys       
KEYSOLUTIONS LTD 



APPENDIX A 
Plan, Conceptual Development of Hauhungaroa No 6 Trust Land 
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APPENDIX B 
Whareroa Stream Bridge Discussion Paper; May 2016 



Whareroa North – Access options 

A Discussion Paper for the Owners - May 2016 

A. Preliminary

At the request of the Owners this report considers the options for gaining access 
to development on the northern side of the Whareroa Stream. 

B. The Development Proposal 

The Owners have been developing the lakeside village of Whareroa for over 50 
years and the area south of the Whareroa Stream is now fully developed. It has 
always been envisaged that an area north of the stream would be developed also 
and the proposal currently being discussed with Taupo District Council is shown 
in Appendix 1; Whareroa North Residential Concept Plan (Draft) 

C. The June 2007 Report 

Consultants Blance and Associates prepared a report in June 2007 entitled 
"Report on the Background to the proposed Whareroa Stream Crossing 
Location". It considered 4 sites, A, B, C and D shown in Figure 1 below 

Figure 1 



The report concluded:-  

"In the 1980’s various sites were considered for a stream crossing between the north and south 
sides of Whareroa Village. Over a period of time the options.................were discussed and the 
stream crossing at location “D” is considered the best option." 
 
The full report is attached as Appendix 2. 

D. Issues to be considered for the various options 

a. Physical Impact

The physical impact of creating a road which crosses the stream and traverses 
the steep ground up to the proposed development area (which is some 40 
metres above the stream) will be significant in terms of both earthworks and 
disturbance to vegetation. The best option will minimise this impact and the cost 
(including reinstatement costs). 

b. Gradient/Slope

The Taupo District Council (TDC) sets minimum standards for new roading within 
the District. These standards are detailed in the Code of Practice for the 
Development of Land (CoP). One of those standards is the setting of a maximum 
gradient for various traffic situations. An extract from the CoP is shown below. 

It can be seen from this figure that in a residential low traffic density situation, 
the maximum permitted gradient is 12% or 1 in 8.33. This requirement has a big 
impact in the Whareroa situation because of the approximately 40 metres of 
elevation gain/loss that needs to be negotiated. Simple arithmetic suggests that 
to traverse 40 metres elevation difference, 40 x 8.33 = 333 metres minimum 
length of roading is required, any shorter length would result in the gradient 
being steeper. So the best option is likely to achieve this 333 metres (approx) in 
a way which minimises the physical impact as described above. It would be 



difficult to argue for a higher gradient. For one thing, the location will be on a 
south facing escarpment where freezing in winter will be likely. 

c. Initial cost

The initial cost will be affected by numerous factors. Some of the most significant 
are the amount of earthworks required to create a corridor for the road, the 
length of the new road, the height/length of the new bridge, the cost of 
extending water, wastewater and stormwater services, and the important aspect 
of stabilising new earthworks (both cut and fill surfaces), and reinstating 
vegetation. 

d. New roading on south side of stream

The cost of new roading to get to the chosen stream crossing point from the 
south side (before the cost of the bridge and the climb up to the Development 
Area is factored in) must be taken into account when choosing the best option. 
It's obvious that this cost is least for a crossing at site "D", more at "A" and "B", 
and significantly more for western options (C and F). New roading (kerbed both 
sides and sealed with asphaltic concrete at 7m wide) is estimated to cost 
$30,000 - $40,000 per 100 metres. This estimate does not include the cost of 
the earthworks to create the platform for the kerbing and seal or the cost of any 
land acquisition that may be necessary, so minimising this length is a favourable 
objective.

e. New roading on north side of stream

As explained in b) above, over 300 metres length of road will be required to 
achieve an acceptable grade. This can be done by following the contour (sidling) 
around as is proposed at site "D", or approaching the elevation square on and 
going into a deep tapering cut. This second approach is described under the 
heading "Location A" in the Blance and Associates report, Appendix B. The sidling 
approach is shown in Cheal Consultants Plan 1070 - Whareroa1, attached as 
Appendix 3. Neither approach is easy but the elevation difference requires one or 
the other. 

f. Existing Roading Infrastructure

This issue is directly related to d) New 
Roading on south side of stream. Roading 
to TDC standards already leads directly to 
a crossing point at location "D" because 
this is the long envisaged crossing point. 
This existing sealed carriageway is only 50 
metres short of the Whareroa Stream. 



g. Connectivity

There is also a strong argument that there are social and economic gains from 
having efficient linkages between North and South Whareroa, both vehicular and 
pedestrian/cyclist connections. It could be argued that good connections don't 
exist between neighbouring Omori and Pukawa even thought they are 
geographically quite close, and this creates a separation which reduces the 
"Village" atmosphere. It's difficult to put a value on this connectivity, but it 
should be taken into consideration when choosing the best option for the stream 
crossing 

h. Existing Services

Water Supply and Wastewater reticulation on the south side has been designed 
to extend to the north via site "D" during the development of Whareroa South, 
and sized in anticipation of extension to serve Whareroa North. Another way of 
describing this situation is that if a crossing point is chosen at any other location 
than "D", then larger diameter pipes will need to be extended from site "D" to 
the chosen crossing point. 

i. Existing land ownership and tenure

The extension of roading at site "D" to serve Whareroa North has been envisaged 
for over 30 years and land on the south side of the stream at site "D" is already 
vested as "Road Reserve". Should a crossing point be chosen at "A", "B" or "E" 
(or in fact, anywhere other than "D"), other land will need to be traversed, 

including private land and Esplanade Reserve for A, B and E. This would likely be 
very problematic in the case of Esplanade Reserve and it may be difficult for 
other land. Site D is "ready to go" in this respect apart from confirming 
Tuwharetoa Maori Trust Board approval (as land owner at the stream). 



j. Consenting requirements

On top of TDC Consents for the Development, there is a requirement for specific 
consents for the bridge and access road on both sides of the stream. These 
include a resource consent for the bridge waterway and earthworks approval. A 
lot of preliminary discussion (and good progress toward approval) has occurred 
regarding the various consents required at Site D. 

k. Long term costs

The option chosen will have a long-term (lifetime) operation and maintenance 
cost which will ultimately fall on those paying rates to the TDC. Longer roads, 
bigger (higher) bridges, deeper earthworks cuts all increase the lifetime cost of 
infrastructure. TDC will be looking for the most cost effective option 

E. Options and Analysis 

Five options are considered here and analysed against the "Issues to be 
considered" described in section C. Of the 11 issues described, only 9 are used in 
the analysis since b) Grade, is common to all options, and f) Existing roading 
Infrastructure considers the same issue as d) New roading on the south side. 
Crossing sites A & B are considered very similar so are analysed as one option. 
Crossings at C, D, E and a location between F1 and F2 are also analysed in the 
following table. 

Sites
A&B

Site C Site D Site E Site F1-
F2

Physical
Impact 1 1 2 1 1 

Initial Capital 
Cost 2 1 2 1 1 

New roading 
south side 2 1 3 2 2 

New roading 
north side 1 1 2 2 1 

Connectivity
linkages 3 1 3 3 2 
Existing
Services 2 1 3 2 1 

Existing Land 
Tenure 1 2 3 1 2 

Consenting
Requirements 1 2 2 1 1 

Long Term 
Costs 2 1 3 2 2 
Total
Score

15 11 23 15 13 



For the purposes of this analysis, a score of 3 is less difficult/costly, while a score 
of 1 is regarded as high difficulty/cost. The option with the highest total score is 
therefore the most favourable option. 

The analysis doesn't "weight" the issues. In other words, it doesn't consider one 
issue more important than another although this is obviously the case. It hasn't 
been done because for every issue considered, Site D is scored either equal to or 
better than the other options. Weighting of the issues will therefore not change 
the relativity between the options. 

F. Discussion

The above analysis is not a precise tool for comparing the options because it is 
subjective in a number of areas rather than using clear scientific principles. It's a 
"blunt instrument", but it has provided a clear answer that the previously 
accepted crossing site at Site "D" is the most favourable.  

G. Conclusion

Five options to gain access to new residential development north of the 
Whareroa Stream have been considered and nine questions asked regarding 
each. The evaluation shows that crossing the stream at site "D" (see Figure 1) as 
has been proposed since the mid 1980's remains the best option. 

H. Other considerations 

a) There is understandable concern regarding the physical impact of the new 
bridge and road for option "D". The analysis recognises that this work is 
not easy (scoring 2 not 3), but the other options have more impact, all 
only scoring 1. A computer model of access at site "D" was prepared by 
Cheal Consultants in 20092

(see snap shot at right) 
and negotiations were held 
with TDC regarding the 
width of the new road up 
the escarpment with a 
view to minimising the 
impact. There is still some 
work to be done on this 
aspect.

b) The current thinking (and 
the concept being 
discussed with TDC - see 
Appendix 1; Whareroa 
North Residential Concept Plan) is for a shift of the new residential area 
westward to minimise the impact on the "Significant Natural Area" and the 
"Outstanding Landscape Area". This begs the question "After crossing the 



stream at site D, is it practical to turn left and sidle up the escarpment in a 
westward direction rather than eastward". It warrants a closer look at this 
possibility, but an initial examination suggests that the gradient would be 
unacceptably steep. 

I. Recommendations

1. That Site D be confirmed as the location of the crossing of the 
Whareroa Stream for the access road to Whareroa North 

2. That Cheal Consultants be asked to confirm that gaining access to 
Whareroa North in a westward direction up the escarpment is not a 
better route than climbing in an eastward direction as currently 
proposed. 
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Whareroa North – Access options - Supplementary paper 
Further comparison of Options C and D - September 2016 

A. Preliminary

Following discussions with Merilyn Connelly and discussions and a site visit with 
Kepa Patena on 21st July 2016, this supplementary paper focuses on a detailed 
comparison between Options C and D. It should be read in conjunction with the 
Access options Paper dated May 2016. 

B. Background 

The Owners want to be convinced and need to be convinced that the position 
chosen for the stream crossing to access new development at Whareroa North is 
the best one both from a financial point of view and an environmental point of 
view.  Given that the current development proposal is to shift the bulk of the 
northern subdivision further westwards than originally proposed (further from D 
and closer to point C - see Figure 1; May 2016 paper), does this now swing the 
balance to favour a crossing at point C rather than D? This supplementary paper 
will address that question. 
The analysis in Section E of the discussion paper dated May 2016 compared five 
options from 9 different perspectives. With respect to these 2 options it 
determined that Option D was more favourable than Option C in 8 of those. This 
supplementary paper focuses on Options C and D only and better quantifies the 
differences between those 2 options. It provides cost estimates for the two, and 
summarises the other issues. 

C. Option D 

This is the stream crossing point which has been preferred since the mid 1980's 
and is shown in Figure 1 below. 

Figure 1 



It is basically an extension of Whareroa Road from where it currently terminates 
at Poriwira Drive, crossing the stream and swinging eastwards towards Point Z 
(see Figure 1 above). In December 2009, Cheal Consultants reported that this 
alignment had been further researched and refined. Cheal estimated in 2009 that 
the cost of this access road would be $800,000 +/- 20%. Cheal have recently 
updated this estimate to reflect September 2016 construction costs and include 
the extra length given the westward shift of the proposed development area. It is 
currently estimated to cost $1.24 million (excluding GST and contingencies). The 
detailed Schedule of Prices is attached as Appendix 1. 

D. Option C 

Option C was identified in Blance and Associates June 2007 report (see Appendix 
2, May 2016 paper) as a point upstream of the wastewater oxidation ponds. It 
was not specific as to where that point was exactly, just further upstream. 

Figure 2
The Owners will be aware that Whareroa Stream is in a deep gully over this 
section making bridging difficult and expensive. 

Discussions on site with Kepa in July revealed that there was a bridge across the 
stream below where the house was previously located at X in Figure 2, and 
certainly the contour of the adjoining land is more forgiving in this area. He 
advised that the house was accessed from Point X which is approximately 1.5km 
up Whareroa Road from where the house is currently located (the first house on 
the right in the Village). As a result of this discussion, alignment X - Y (Figure 2) 
is the one costed by Cheal as Option C. This alignment is estimated to cost $2.23 
million (excluding GST and contingencies). The detailed Schedule of Prices is 
attached as Appendix 2. 

Apart from the cost of the road itself, an important consideration in this 
comparison of options is the other public infrastructure which will be required to 
be extended to service the development, particularly stormwater, wastewater 



reticulation, water supply and electricity reticulation. These all terminate (and 
have capacity for extension) at site D, the intersection of Whareroa Road and 
Poriwira Drive. 

With Option D, these will all have an acceptable corridor for extension up the 
new road to the development, whereas with Option C (or anything in between), 
an additional service/pedestrian bridge will be required at site D and a suitable 
infrastructure corridor constructed from that point up to the development. My 
preliminary estimate for this work is $400,000 including the service/pedestrian 
bridge, but excluding the cost of the infrastructure itself. 

E. Options in between C and D 

Are there any other worthwhile options in between C and D? 

A more direct approach at site D has also been costed by Cheal. With the shifting 
of the development area westward, it was appropriate (as suggested in the May 
2016 paper) to consider whether a westward sidling up the escarpment was 
better. The sidling approach is too steep to be acceptable for roading (the dashed 
line shown ??? in Figure 1 above) so Cheal have costed Option D2 which takes 
the access across the stream then straight into a deep cutting rather than sidling 
around the slope.  

This is shorter than Option D, but results in cut faces twice as high as Option D. 
It will have more impact on the landscape (more earthworks) and is more 
expensive at $1.28 million. The detailed Schedule of Prices is attached as 
Appendix 3. 

There are of course other options for C as well, further downstream than the 
alignment X - Y shown in Figure 2 but still upstream of the oxidation ponds. 
These may cost less than the $2.23 million estimated for Option C, they haven't 
been further investigated, but given the fact that they will still require the 
additional service/pedestrian bridge at site D and a suitable infrastructure 
corridor up to the development (approx $400,000 as above), overall cost is likely 
to be significantly greater than the $1.24 million estimated for Option D. 

F. Detailed comparison of Options C and D 

i. Cost

Option C Option D 

Roading
Costs

$2.23m $1.24m 
Service/Pedestrian 

Corridor 
$0.4m 0 

Total Cost $2.63m $1.24m 



Option C is more than double the cost of Option D 

ii. Environmental considerations 

It has always been accepted that the steep sidling nature of Option D will present 
some significant technical challenges during its design and construction. These 
challenges are not insurmountable. Cheal Consultants observed at the time the 
cost estimate was prepared in 2009 that the project was in line with numerous 
other successful projects throughout the district. This writer agrees with that 
observation. Time and modern landscaping methodology will go a long way to 
mitigating the temporary disruption. 

On the other hand, Option C involves a much greater length of roading so will 
therefore have a greater "footprint" area. But again, time and modern 
landscaping methodology will assist in mitigating the temporary disruption. 

Neither option is the perfect solution and it is difficult to quantify and compare 
the environmental impact of each, but suffice to say that the effects of both can 
be mitigated. 

iii. Other considerations 

As discussed in detail in the Access options Paper dated May 2016, Section E, 
Option D is considered superior to Option C in many respects. 

Two of those worth repeating here are "Connectivity linkages" and "Existing 
Services". A roading connection at D will provide good community connectivity 
between the existing Village and Whareroa North. Option C will limit direct 
connection to pedestrian traffic only. And as explained earlier, other 
infrastructure (stormwater, wastewater reticulation, water supply and electricity 
reticulation) is designed to extend from Point D. It would add cost to the 
development to create a service bridge and corridor if the roading linkage is not 
at this location. 

G. Conclusion

A detailed analysis of costs, environmental and other considerations for options C 
and D has confirmed that crossing the stream at site "D" as has been proposed 
since the mid 1980's remains the best option. 
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Notes:
1.

2.

ITEM DESCRIPTION QTY UNIT RATE VALUE  excl GST

1.0 PRELIMINARY AND GENERAL
1.1 Establish to site 1 LS $50,000.00 $50,000.00
1.2 Insurances 1 LS $2,000.00 $2,000.00
1.3 Contractor to ensure all staff have appropriate 

general and site specific health and safety 
inductions and access clearances

1 LS $5,000.00 $5,000.00

1.4 Contractor to establish and maintain Traffic 
Management for the duration of the Contract 
Works 

1 LS $2,000.00 $2,000.00

1.5 Contractor to maintain Health & Safety 
Register and Hazards Board

1 $500.00 $500.00

1.6 Survey setout 1 LS $10,000.00 $10,000.00
1.7 Erosion & Sediment Control 1 LS $15,000.00 $15,000.00
1.8 Asbuilts 1 LS $5,000.00 $5,000.00

$84,500.00

ITEM DESCRIPTION QTY UNIT RATE VALUE  excl GST

2.0 EARTHWORKS
2.1 Clearing scrub etc up to 200mm Ø trees 1 LS $20,000.00 $20,000.00
2.2 Clearing trees over 200mm Ø trees if required 1 LS $20,000.00 $20,000.00
2.3 Strip and stockpile topsoil - 200mm depth, 

including screening 15,000 m³ $5.00 $75,000.00

2.4 Cut to fill - compaction 95% MDD 0.6 
Compaction Ratio Assumed 20,570 m³ $5.00 $102,850.00

2.5 Respread topsoil to berms, reserves and lots 10,000 m² $2.50 $25,000.00
2.6 Grass seeding 10,000 m² $0.75 $7,500.00

$250,350.00

ITEM 1:  SUBTOTAL

Items shown with Provisional Quantities will be remeasured and payment certified for the actual quantity of work 
performed.

The Proprietors of Hauhungaroa No.6 Trust

Whareroa North - Access Options 
Whareroa North, Whareroa

Contract IBA1070

Schedule of Prices - Option "D"

Descriptions of Items are all inclusive.  Work not separately scheduled shall be included in appropriate scheduled 
items.

ITEM 2:  SUBTOTAL

1 / 2
The Proprietors of Hauhangaroa No.6 Trust  |  Whareroa North, Whareroa  |  Schedule of Prices - Option D

IBA1070  |  Prepared by Cheal Consultants Limited  |  5 September 2016



ITEM DESCRIPTION QTY UNIT RATE VALUE  excl GST

3.0 ROADING
3.1 Saw cut existing road 1 LS $500.00 $500.00
3.2 Subgrade road - undercut to a depth of 

450mm, replace and recompact 3,900 m² $2.50 $9,750.00

3.3 Trim and roll subgrade - Road 3,900 m² $0.00
3.4 Kerb and Channel (KC) 1,000 m $35.00 $35,000.00
3.5 Basecourse road - 150mm NZTA M4 650 m³ $75.00 $48,750.00
3.6 2 Coat chip seal grade 3/5 3,900 m² $25.00 $97,500.00
3.7 Footpath (concrete) - all works including 

subgrade preparation and formwork 1,300 m² $25.00 $32,500.00

$224,000.00

ITEM DESCRIPTION QTY UNIT RATE VALUE  excl GST

4.0 CIVIL WORKS
4.1 Common services trench 650 m $15.00 $9,750.00
4.2 Stormwater 1 LS $25,000.00 $25,000.00
4.3 Bridge, including abuttments 1 LS $650,000.00 $650,000.00

$684,750.00

ITEM DESCRIPTION QTY UNIT RATE VALUE  excl GST

5.0 CONTINGENCY 

5.1 Contingency (not to be expended without 
approval of Engineer) $1,243,600.00 1 $0.15 $186,540.00

$186,540.00

$1,243,600.00

ITEMS 1 to 4 - TOTAL: $1,243,600.00

ITEM 4:  SUBTOTAL

ITEM 3:  SUBTOTAL

TOTAL :

ITEM 5:  SUBTOTAL

2 / 2
The Proprietors of Hauhangaroa No.6 Trust  |  Whareroa North, Whareroa  |  Schedule of Prices - Option D

IBA1070  |  Prepared by Cheal Consultants Limited  |  5 September 2016
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Appendix
2



Notes:
1.

2.

ITEM DESCRIPTION QTY UNIT RATE VALUE  excl GST

1.0 PRELIMINARY AND GENERAL
1.1 Establish to site 1 LS $50,000.00 $50,000.00
1.2 Insurances 1 LS $2,000.00 $2,000.00
1.3 Contractor to ensure all staff have appropriate 

general and site specific health and safety 
inductions and access clearances

1 LS $5,000.00 $5,000.00

1.4 Contractor to establish and maintain Traffic 
Management for the duration of the Contract 
Works 

1 LS $2,000.00 $2,000.00

1.5 Contractor to maintain Health & Safety Register 
and Hazards Board 1 LS $10,000.00 $10,000.00

1.6 Survey setout 1 LS $20,000.00 $20,000.00
1.7 Erosion & Sediment Control 1 LS $15,000.00 $15,000.00
1.8 Asbuilts 1 LS $5,000.00 $5,000.00

ITEM DESCRIPTION QTY UNIT RATE VALUE  excl GST

2.0 EARTHWORKS
2.1 Clearing 1 LS $10,000.00 $10,000.00
2.2 Strip and stockpile topsoil - 200mm depth 42,000 m³ $5.00 $210,000.00
2.3 Cut to fill - compaction 95% MDD 0.6 

Compaction Ratio Assumed 81,000 m³ $5.00 $405,000.00

2.4 Respread topsoil to berms, reserves and lots 31,000 m² $2.50 $77,500.00
2.5 Grass seeding 31,000 m² $0.75 $23,250.00

The Proprietors of Hauhungaroa No.6 Trust

Whareroa North - Access Options 

Contract IBA1070

Schedule of Prices - Option "C"

Whareroa North, Whareroa

$109,000.00

Descriptions of Items are all inclusive.  Work not separately scheduled shall be included in 
appropriate scheduled items.

Items shown with Provisional Quantities will be remeasured and payment certified for the actual 
quantity of work performed.

ITEM 1:  SUBTOTAL

ITEM 2:  SUBTOTAL $725,750.00

1 / 2
The Proprietors of Hauhungaroa No.6 Trust  |  Whareroa North, Whareroa  |  Schedule of Prices - Option C

IBA1070  |  Prepared by Cheal Consultants Limited  |  5 September 2016



ITEM DESCRIPTION QTY UNIT RATE VALUE  excl GST

3.0 ROADING
3.1 Saw cut existing road 1 LS $500.00 $500.00
3.2 Subgrade road - undercut to a depth of 

450mm, replace and recompact 12,000 m² $6.00 $72,000.00

3.3 Trim and roll subgrade - Road 12,000 m² $3.50 $42,000.00
3.4 Kerb and Channel (KC) 4,050 m $35.00 $141,750.00
3.5 Basecourse road - 150mm NZTA M4 1,822 m³ $75.00 $136,650.00
3.6 2 Coat chip seal grade 3/5 12,000 m² $25.00 $300,000.00

ITEM DESCRIPTION QTY UNIT RATE VALUE  excl GST

4.0 CIVIL WORKS
4.1 Common service trench 2,000 m $15.00 $30,000.00
4.2 Stormwater 1 LS $25,000.00 $25,000.00
4.3 Bridge, including abuttments 1 LS $650,000.00 $650,000.00

ITEM DESCRIPTION QTY UNIT RATE VALUE  excl GST

5.0 CONTINGENCY

5.1 Contingency (not to be expended without 
approval of Engineer) 2,232,650 1 $0.15 $334,897.50

TOTAL : $2,232,650.00

ITEM 4:  SUBTOTAL

ITEM 3:  SUBTOTAL

ITEM 5:  SUBTOTAL $334,897.50

$692,900.00

$705,000.00

ITEMS 1 to 4 - TOTAL: $2,232,650.00

2 / 2
The Proprietors of Hauhungaroa No.6 Trust  |  Whareroa North, Whareroa  |  Schedule of Prices - Option C

IBA1070  |  Prepared by Cheal Consultants Limited  |  5 September 2016
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Appendix
3



Notes:
1.

2.

ITEM DESCRIPTION QTY UNIT RATE VALUE  excl GST

1.0 PRELIMINARY AND GENERAL
1.1 Establish to site 1 LS $50,000.00 $50,000.00
1.2 Insurances 1 LS $2,000.00 $2,000.00
1.3 Contractor to ensure all staff have appropriate 

general and site specific health and safety 
inductions and access clearances

1 LS $5,000.00 $5,000.00

1.4 Contractor to establish and maintain Traffic 
Management for the duration of the Contract 
Works 

1 LS $2,000.00 $2,000.00

1.5 Contractor to maintain Health & Safety Register 
and Hazards Board 1 LS $500.00 $500.00

1.6 Survey setout 1 LS $10,000.00 $10,000.00
1.7 Erosion & Sediment Control 1 LS $15,000.00 $15,000.00
1.8 Asbuilts 1 LS $5,000.00 $5,000.00

$84,500.00

ITEM DESCRIPTION QTY UNIT RATE VALUE  excl GST

2.0 EARTHWORKS
2.1 Clearing scrub etc up to 200mm Ø trees 1 LS $20,000.00 $20,000.00
2.2 Clearing trees over 200mm Ø trees if required 1 LS $20,000.00 $20,000.00
2.3 Strip and stockpile topsoil - 200mm depth, 

including screening 12,500 m³ $5.00 $62,500.00

2.4 Cut to fill - compaction 95% MDD 0.6 
Compaction Ratio Assumed 38,900 m³ $5.00 $194,500.00

2.5 Respread topsoil to berms, reserves and lots 8,500 m² $2.50 $21,250.00
2.6 Grass seeding 8,500 m² $0.75 $6,375.00

$324,625.00

Items shown with Provisional Quantities will be remeasured and payment certified for the actual quantity of 
work performed.

The Proprietors of Hauhungaroa No.6 Trust

Whareroa North - Access Options 
Whareroa North, Whareroa

Contract IBA1070

Schedule of Prices - Option "D 2"

Descriptions of Items are all inclusive.  Work not separately scheduled shall be included in appropriate 
scheduled items.

ITEM 2:  SUBTOTAL

ITEM 1:  SUBTOTAL

1 / 2
The Proprietors of Hauhangaroa No.6 Trust  |  Whareroa North, Whareroa  |  Schedule of Prices - Option D2

IBA1070  |  Prepared by Cheal Consultants Limited  |  5 September 2016



ITEM DESCRIPTION QTY UNIT RATE VALUE  excl GST

3.0 ROADING
3.1 Saw cut existing road 1 LS $500.00 $500.00
3.2 Subgrade road - undercut to a depth of 

450mm, replace and recompact 3,240 m² $2.50 $8,100.00

3.3 Trim and roll subgrade - Road 3,240 m² $0.00
3.4 Kerb and Channel (KC) 800 m $35.00 $28,000.00
3.5 Basecourse road - 150mm NZTA M4 550 m³ $75.00 $41,250.00
3.6 2 Coat chip seal grade 3/5 3,240 m² $25.00 $81,000.00
3.7 Footpath (concrete) - all works including 

subgrade preparation and formwork 1,100 m² $25.00 $27,500.00

$186,350.00

ITEM DESCRIPTION QTY UNIT RATE VALUE  excl GST

4.0 CIVIL WORKS
4.1 Common services trench 550 m $15.00 $8,250.00
4.2 Stormwater 1 LS $25,000.00 $25,000.00
4.3 Bridge, including abuttments 1 LS $650,000.00 $650,000.00

$683,250.00

ITEM DESCRIPTION QTY UNIT RATE VALUE  excl GST

5.0 CONTINGENCY 1

5.1 Contingency (not to be expended without 
approval of Engineer) 1,278,725 1 $0.15 $191,808.75

$191,808.75

$1,278,725.00

ITEMS 1 to 4 - TOTAL: $1,278,725.00

ITEM 3:  SUBTOTAL

ITEM 4:  SUBTOTAL

ITEM 5:  SUBTOTAL

TOTAL :

2 / 2
The Proprietors of Hauhangaroa No.6 Trust  |  Whareroa North, Whareroa  |  Schedule of Prices - Option D2

IBA1070  |  Prepared by Cheal Consultants Limited  |  5 September 2016
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APPENDIX E 
SH32/Kuratau Hydro Road intersection report: Nov 2017 



1.

2.

Figure 1: Existing Intersection Layout 



 

Figure 2: Visibility north of Kuratau Hydro Road limited by horizontal curve 

Figure 3: Visibility south of Kuratau Hydro Road 

3.
We have completed a search using NZ Transport Agency’s CAS system 



19veh/hr 

70veh/hr 



































































APPENDIX F 
TDC's Water Supply Resource Consent 











sf.



APPENDIX G 
Letter to TDC supporting consent application; Oct 2016 



Friday, 7th October 2016 

Taupo District Council 
Private Bag 2005 
Taupo Mail Centre 
TAUPO 3352 

Attention: Mr Ramesh Sharma 

Dear Ramesh 

WHAREROA WASTEWATER RESOURCE CONSENT APPLICATION

Confirming our recent discussion, I act on behalf of the Proprietors of Hauhungaroa No.6. 
These Owners as you know have been the sole developer at Whareroa since the first sections 
were created in the 1960's. 

The Owners have an harmonious working relationship with Taupo District Council and are 
currently working with TDC to facilitate the proposed development at Whareroa North as 
provided for in various Council Plans and Documents. The completion in 2010 of an 
agreement regarding the vesting of more Hauhungaroa No.6 land for use for sewage 
treatment purposes including additional land required for irrigation, is an example of that co-
operative working relationship. 

Obviously the Owners are eager to see this land (and the whole wastewater system) used 
and operated in the most cost effective manner to optimise nitrogen (and other pollutant) 
reduction.

We are all aware that TDC operates several land treatment and disposal systems, the biggest 
serving Taupo itself, and TDC staff will be continually gaining knowledge and experience in 
how to best operate these systems. Resource Consent conditions should make provision for 
"best industry practice" to be incorporated into the design and operation of all the land based 
systems to optimise both environmental and financial outcomes. 

The Proprietors of Hauhungaroa No.6 support any proposed changes to Whareroa 
Wastewater consent conditions which would allow Taupo District Council the flexibility to 
optimise both environmental and economical performance and continue to cater for not only 
the existing settlement, but also for the proposed development of up to 170 lots at Whareroa 
North. 

Yours sincerely, 

Mike Keys  



APPENDIX H 
Letter from TDC confirming position: March 2013 







APPENDIX J 
Geotechnical report; October 2006 



































APPENDIX K 
TDC; Fault lines plan 





APPENDIX L 
Contour Plan of Development Area 
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