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1. INTRODUCTION, QUALIFICATIONS AND EXPERIENCE 

 

1.1. My full name is Fraser Owen Campbell. I am in practice as an Environmental 

Engineer and the Principal of Campbell Consulting Ltd. 

 

1.2. I hold a Bachelor of Engineering (Agricultural Engineering) from the University of 

Canterbury and a Diploma in Economics from the University of Waikato.  I am a 

Chartered Professional Engineer, an International Professional Engineer and a 

Fellow of Engineering New Zealand (ENZ).  I have 40 years of experience in the field 

of civil/ environmental engineering. 

 

1.3. I have been an engineer with the Water and Soil Division of the Ministry of Works 

and Development (1980 to 1987), Drainage Manager and then Infrastructure & 

Services Manager with Palmerston North City Council (1987 to 1996).  Since 1996, I 

have developed a sole practitioner consultancy specialising in the fields of 

environmental engineering, infrastructure valuation and as an independent hearing 

commissioner. In the role as a consultant, I have worked extensively in the 

Northland region for the four local government agencies as well as private clients. 

 

1.4. As a consultant to Whangarei District Council, I have been involved advising on 

wastewater demand growth, wastewater treatment and disposal options, resource 

management consenting, Conservation Act concessions, private development 

agreements, Development Contributions Policy development and project 

management of construction contracts for treatment plant and disposal upgrades. 

 

1.5. I confirm that I have read the Code of Conduct for Expert Witnesses contained in 

the Environment Court Practice Note and I agree to comply with it.  I confirm I have 

considered all the material facts that I am aware of that might alter or detract from 

the opinions I express.  In particular, unless I state otherwise, this evidence is within 

my sphere of expertise and I have not omitted to consider material facts known to 

me that might alter or detract from the opinions I express. 

 

2. OUTLINE OF EVIDENCE 

 

2.1. My statement of evidence includes the following: 

• Background information which will include a history and description of the 

wastewater treatment system and the Ruakaka/Marsden Wastewater 

Catchment. 

• An assessment of the existing waste water treatment system which will 

include an analysis of existing connections, expected connections and 

available capacity of the wastewater system in the Ruakaka/Marsden 

Wastewater Catchment. 
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• An assessment of the impact that the proposal will have on the available 

capacity of the Ruakaka Wastewater system. 

 

3. BACKGROUND INFORMATION  

 

3.1. In the following evidence I have referred to a number of terms which may require 

definition  

• wastewater or sewage as what is discharged from each property 

• sewer connection being the point where properties connect to the sewer 

network 

• sewer being the pipes that convey wastewater or sewage 

• sewer network is a collection of sewer pipes or lines and pumping stations 

• wastewater treatment plant WWTP in this instance being the facility that 

removes solids, reduces bacterial loads and reduces nitrogen and phosphorus as 

required by the resource consents 

• wastewater disposal which in Ruakaka / One Tree Point is a discharge to land 

(ground) which adds to the treatment undertaken at the WWTP. 

• sewerage system as being the as being all of the infrastructure to collect, treat 

and dispose of wastewater 

3.2. The Ruakaka Sewerage System was first installed in the mid to late 1980’s to serve 

the residential area adjacent to the Marsden Power Station and the harbour side 

area of One Tree Point.  The system consists of a pipe network, a series of pumping 

stations and a treatment plant incorporating land based disposal.  

3.3. The existing two- pond treatment plant, wetland polishing and land disposal area 

was constructed to meet the requirements of the resource consents granted since 

the 1980s by the Northland Regional Council (NRC) and its predecessor.  The 

treatment plant and associated land disposal system have been upgraded a number 

of times since first constructed.  They now consist of incoming automatic and 

manual screens, two oxidation ponds operating in parallel, one aerator, artificial 

wetlands and two land disposal areas. 

The following oblique aerial photograph sows the key elements of the treatment and 

disposal facilities. 
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3.4. The treatment and disposal system operates under four discharge consents which 

were granted by NRC in 2012.  The consent AUT.021532.02 provides for discharge 

to land adjacent to the ponds (Zone 3) and Consent 03 covers discharge to air 

(mainly odour) from the treatment plant.  Both these consents have been put into 

effect and have an expiry date of 31 May 2046. Consent 05 provides for a discharge 

to land to an area referred to as the Rama Rd Block which is north of the treatment 

plant.  Associated with this discharge is a further Consent 06 which provides for 

discharge to air (mainly odour) which arises from the application of the treated 

wastewater to the land.  These two consents have an expiry date of 31 May 2031. 

3.5. The treated wastewater is able to be discharged to Zone 3 up to a consented annual 

daily average flow of 660 m3/day.  The wastewater is applied to the land using four 

outlets from the wetland and soaks into the ground via localised low points.  The 

Rama Rd Block is consented for a sixth month average daily discharge of 1,700 

m3/day for the months October to March and a lower rate of 1,030 m3/day during 

the balance of the year. Some of the wastewater is spray irrigated and the balance 

discharged via a network of perforated low pressure pipes. 

 

3.6. The current wastewater treatment plant has an assessed capacity to treat up to 

1,675 m3/day during the winter period and 2,500 m3/day during the summer 

period.  This capacity can be expanded by the addition of further aerators on the 

two ponds. 

Treatment 

ponds 

Wetlands 

Zone 3 

Disposal area 

Rama Rd Block 

Disposal areas 
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3.7. The sewer network has been expanded over to service properties in Ruakaka South, 

Marsden Bay, Tamure Place and the land covered by Plan Change 150 (PC150).  

Wastewater was collected initially by a gravity network to a series of pump stations 

which then discharged to the treatment plant by rising mains.  More recently, 

pressure sewage pumps have been installed on each property which then discharge 

into small diameter pressure mains which again discharge into larger pump stations. 

3.8. The internal sewer networks with the land covered by PC 150, flow to two terminal 

pump stations which then discharge via initially 200mm and 315 mm lines and then 

combine into a 450mm line through to the treatment plant.  These sewer trunk 

mains were installed during 2009-2010. 

 

4. SECTION TWO – ASSESSMENT  

 

Wastewater System Capacity 

 

4.1. The wastewater system is broken into three parts namely the network, the 

treatment plant and the disposal system.  I have not assessed the capacity of the 

network which was designed to convey wastewater from a mix of residential, 

commercial and industrial land use activities. 

4.2. The current treatment plant is limited by winter capacity to 1,675 m3/day.  With the 

addition of two further aerators the plant capacity can be increased to 2,085 

m3/day.  Further capacity can be provided by three more aerators to give a total 

capacity of 2,800 m3/day1. 

4.3.  The land disposal system is limited by the current winter period consent to a 

combined average daily flow of 1,690m3/day (660 m3/day Zone 3 and 1,030 

m3/day Rama Rd).  WDC currently does not have any other land consented for 

winter wastewater disposal. 

4.4. WDC were also granted three other consents which allow for the construction and 

operation of an ocean outfall and discharge to the marine environment.  The 

discharge consent 09 provides for a maximum daily dry weather discharge of 185 

litres per second (l/s) or 16,000 m3/day and a maximum wet weather flow of 740 

l/s.  This discharge would require a higher standard of treatment than the current 

twin pond and wetland system could achieve. 

4.5. Current average winter inflow to the wastewater treatment ponds in 2020 was 

1,195 m3/day.  Over the last five years this flow rate has increased from 828m3/day 

(2015) representing a compounded annual growth rate of approximately 7.6%.  The 

average annual inflow for the same period has increased by 6.7%.  The number of 

sewer connections, as household unit equivalents or (HUE’s) over that period has 

increased from 2,882 (end of 2015) to 3,638 (end of 2020) which represents a 

compounded 5% annual increase. See Table 1 below for more details 

 
1 Page 28 Ruakaka Wastewater Treatment Plant – Treatment System Review Report MWH July 2016  
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4.6. The WDC Growth Strategy (September 2021) population growth projections for 

Ruakaka/ One Tree Point show an overall increase from 4,558 in 2021 to 12,930 in 

2048.  This represents an overall increase of 184% or an annual increase of 3.94%.  

    

4.7. I have applied the historical growth of the annual average inflows (6.7%) to the 

treatment plant for the period from 2021 to 2026.  Then for the balance of the 

projection period used the 3.94% p.a. used in the Growth Strategy.  For comparison 

and sensitivity purpose I have also plotted projections of treatment plant inflows 

based on the 4% (3.94%) long term growth rate   

 

4.8. The historical inflow rates and projected inflows have been plotted to estimate 

when the available wastewater treatment and disposal capacities would be 

consumed.  An additional allowance for future flows from business activities has 

been shown.  This amounts to an additional 10% of the forecasted residential flows. 

The attached graph as Appendix 3, indicates that the disposal capacity (limited by 

consent conditions) is expected to occur between the years 2024 and 2029.  The 

date when capacity is reached will be dependent on the actual plant inflows which 

is a factor of residential growth rates and the extent to which industrial activity 

contributes to these wastewater flows. 

4.9. Prior to those dates, decisions and actions would be required to provide additional 

disposal capacity.  The planned staging of these and further works is discussed 

further in the evidence of Mr Simon Charles, The Whangarei District Councill (WDC) 

Waste and Drainage Manager 

PC150 Wastewater Demand 

4.10. The land covered by the proposed plan change was originally zoned for primarily 

mixed-use commercial and industrial activities, with limited opportunities for 

residential development. Assessments undertaken in 2008 as part of a development 

agreement between WDC and a number of landowners in the area, estimated the 

total daily demand for the land associated with PC 150 to be 1,650m3/day2.  This 

agreement, which is referred to as the BBLOA Agreement, set out the 

responsibilities of the members of the BBLOA and the WDC on the provision and 

funding of wastewater infrastructure in the area.  Land included in the agreement 
was able to be developed and infrastructure provided on an as required basis.  Thus, 

infrastructure was constructed in response to the actual growth in wastewater flows based 

on a programme of works.  The Agreement had a defined life of ten years after which it 

terminated.  The Termination Agreement dated July 2018 set out the agreed capacity 

allocated to each member based on the investment that each member made during the 

time the agreement was in place.  It was anticipated in the BBLOA agreement that the 

ultimate combined system would be able to handle dry weather flows in excess of 

11,000 m3/day. This was conditional on significant further investment in treatment 

and disposal facilities.  The terminated BBLOA made provision for 122 HUE for Marsden 

 
2 Schedule 8 of the Development Agreement between WDC and the Bream Bay Land Owners Association 
(BBLOA) 
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City Ltd Partnership and 69 HUE for GNLC Ltd based on historical contribution to upgrades 

of the WWTP and disposal areas. 

4.11. Subsequent changes to the types of activities provided for on the proposed plan 

change area, revised the daily flow to 1,325m3/day3. This was based on a mixture of 

residential, commercial, light industry and general industry.  It was acknowledged 

that these daily discharges would be subject to the availability of a new disposal 

system (and associated treatment plant). 

4.12.  Using the Wastewater Assessment from the Maven report 4 the dry weather peak 

daily flow (DWPDF) for the PC 150 area has been assessed to be 4,739 m3/day.  I 

have estimated the dry weather average daily flow to be 1,737 m3/day based on 

peaking factors for residential dwellings of 2.5. 

4.13. Thus, from the above analysis the average daily dry weather flows have changed 

from the original assessment of 1,650 m3/day (2008) and the revised flow of 1,325 

m3/day (2016), to the most recent assessment of 1,737 m3/day.  The peak daily 

flows generally occur in the morning and evening in residential areas due to the 

activities of the residents such as washing, showering, food preparation and toilet 

use.  For business activities they tend not to have these diurnal peaks. 

4.14. The existing wastewater treatment and disposal facilities were not designed to 

meet the original or more recent reassessments of demand from the land covered 

by PC150 nor from other land that was covered by the previous BBLOA agreement.  

It was always expected that a significant expansion of treatment and disposal 

capacity would be required. 

4.15. The current wastewater treatment plant and land-based disposal is not impacted by 

diurnal peaks and thus the capacity of these facilities is based on average daily 

flows.  The treatment system using large ponds buffer the incoming flows to the 

extent that the treatment process is not impacted.   The design of the reticulation 

network, particularly those using gravity connections is based on peak daily flows 

(both dry and wet weather).  Future treatment plants are likely to be designed to 

accommodate these diurnal peaks.  

Catchment Demand 

4.16. I have reviewed the number of new connections to the Ruakaka/ One Tree Point 

Wastewater Network over the last 12 years.  The table below shows the number of 

new connections per year based on HUE equivalents.  As can be seen there was a 

significant increase in the number of connections during 2013 as an established part 

of Ruakaka South was changed over from septic tanks to the reticulated network. 

 

 

 
3 Assessment of wastewater demand for North Holdings (now Marsden City Ltd) and Great Northern Land 
Company (now GNLC) 
4 Wastewater Section 6.2 of Infrastructure Report for PPC Request, Ken Ha Maven Associates, 15 July 2021 
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Table 1: Wastewater Connections 

Sewer Connections (no.) 

Year 
Connected 

Annual 
Total 

Running 
Total 

2008 1,482 1,482 

2009 84 1,566 

2010 41 1,607 

2011 158 1,765 

2012 66 1,831 

2013 868 2,699 

2014 90 2,789 

2015 93 2,882 

2016 163 3,045 

2017 120 3,165 

2018 144 3,309 

2019 223 3,532 

2020 96 3,628 

2021 10 3,638 

Grand Total 3,638  

 

The geographic spread of these sewer connections is shown on the plot in 

Appendix 1 together with the location of the areas and developments in the table 

below. 

These connections have resulted in an annual average inflow to the WWTP of 1,203 

m3/day during the 2020 calendar year. 

4.17. Analysing the number of consented5 residential and commercial allotments and the 

number of sewer connections installed the following table was prepared. The land 

that the listed “Area or Development” refers to is shown in the map attached as 

Appendix 2. 

Table 2: Connections and Remaining Capacity  

Area or 
Development 

Consented 
Demand (HUE) 

Connections 
(HUEs) 

Remaining 
Demand HUE 

One Tree Point 1010 979 31 

Marsden Cove 600 256 344 

Marsden Bay 125 120 5 

Marsden Point 262 262 
 

Ruakaka 604 603 1 

Marsden City 150 4 146 

GLNC 94 72 22 

 
5 Consented in this instance refers to the number HUEs approved by way of granted subdivision consents as 
opposed to building or land use consent.  The developments these consents have provided for are being 
subdivided and constructed over varying time frames. 
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Marsden Point Rd 393 378 15 

Tamure Pl other 220 196 24 

Tamure Pl- Keith 88 0 88 

Ruakaka South 768 732 36 

The Landing 454 36 418 

St Just Enterprises 310 0 310 

Totals 5,078 3,638 1,440 

 

Taking the total winter disposal capacity of 1,690m3/day and deducting the 2020 

average winter plant inflow of 1,195 m3/day gives a current capacity surplus of 495 

m3/day.  From the table above the remaining demand, based on already consented 

developments, is 1,440 HUE’s. This would lead to a further flow to the WWTP of 

approximately 720 m3/day based on a flow of 0.5 m3/day per HUE.  This is greater 

than the existing surplus capacity of 495 m3/day and thus would exceed the 

capacity of the existing treatment and disposal facilities.  

The above table provides for 244 HUEs associated with PC150 land.  The PC150 

proposed zoning would require 3,474 HUEs (based on average daily flow of 

1,737m3/day and 0.5 m3/day per HUE.  Thus, the proposed zoning of PC150 if fully 

developed as proposed would lead to wastewater flows well in excess of the 

existing treatment and disposal facilities capacity. 

The above table does not take into account other land within the drainage area 

than can physically be serviced by the wastewater scheme that has not been 

subdivided or granted a subdivision consent.  Most of this land has a business or 

commercial zoning and is either in pasture or has a business use that relies on on-

site wastewater disposal.  

4.18. Appendix 4 shows this diagrammatically by comparing consented land disposal 

capacity (supply) with existing consented demand.  I have shown demand based on 

the HUE equivalence of 1 HUE equating to 0.5 m3/day discharge together with an 

alternative equivalence of 1 HUE equating to 0.33 m3/day discharge.  The lower 

equivalence corresponding to the current ratio of treatment plant inflow to the 

total connected HUEs (1195 m3/day to 3,638 HUE).  The plant inflow is a six-month 

average flow (as per the consent condition).  This is appropriate given the large 

buffering capacity of the two oxidation ponds (26,000 m3) that provide the primary 

and secondary treatment.  However, in the future an in-tank plant will need to be 

designed to match peak daily and hourly flows.  Furthermore many of the dwellings 

are not fully utilised during the winter months which leads to lower occupancies 

and lower flow rates to the treatment plant.  Thus, the higher equivalence of 0.5 is 

more appropriate for longer term demand analysis. 

4.19. Mr Simon Charles, the Whangarei District Waste and Drainage Manager will provide 

evidence on the Councils plans to fund and provide additional wastewater 

treatment and disposal capacity. 

  



10 
 

 

5. KEY FINDINGS 

 

5.1. The Ruakaka/ One Tree Point Wastewater Scheme currently has 1,690 m3/day 

capacity based on the consented winter discharge limit. 

5.2. Resource consents have been granted for treatment and disposal projects that 

would provide a future capacity of up to 16,000 m3/day (dry weather flow). 

5.3. Currently wastewater treatment capacity is limited to 1,675 m3/day and disposal 

capacity of 1,690 m3/day 

5.4. Given the current and projected rates of growth there is approximately 35-86 years 

capacity before further treatment and disposal capacity is required.  The actual 

timing is dependent on the rate of growth of both new sewer connections and flows 

to the treatment plant. 

5.5. To provide for long term projected growth a new wastewater treatment plant is 

planned together with an ocean outfall to receive the treated wastewater. 

5.6. The development proposed by Plan Change 150 cannot be accommodated with the 

existing treatment and land disposal facilities either in isolation or in combination 

with other consented developments within the catchment. 

5.7. I have not reviewed in detail the assumptions and basis of the wastewater flows in 

the Maven Infrastructure Report with previous assessments but my conclusion is 

that the Maven calculated average daily flows and peak flows are greater than the 

original 2008 estimates and the more recent 2016 estimates. 

 

6. CONCLUSIONS 

 

6.1 In my opinion there is not adequate capacity in the existing treatment and 

disposal facilities to receive the assessed flow from the developments promoted 

by Plan Change 150. 

6.2 Notwithstanding this I have been advised that WDC has made provision for 

constructing a new wastewater treatment plant within the 2021-31 Long Term 

Plan and that provision has been made in the 30 Year Infrastructure Strategy for 

an ocean outfall. 

6.3 The timing of developments associated with PC150 and other land holdings 

within the Ruakaka One Tree Point wastewater catchment are linked with the 

provision of further wastewater and disposal facilities. 

6.4 I would like to thank the PC150 Hearing Panel and the Marsden City Ltd 

Partnership for their time and consideration of this evidence. 
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Fraser Campbell 

Principal  

Campbell Consulting Ltd 
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Appendix 1 Ruakaka sewer Connections Over Time 
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Appendix 2 Ruakaka Wastewater Development Areas 



Appendix 3 Winter Inflow Projections – Treatment and Disposal Trigger Points 
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Appendix 4:  Consented Capacity and Demand Plot 

 

  

Total 

5,078 HUE 

Total  

3,332 m3/d 

Total   

4,154 m3/d 

1,690 m3/d 

consent limit 


