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EXECUTIVE SUMMARY

This report, the Essential Services Development Report Wastewater Disposal, was written to summarise the state of Napier’s Wastewater Collection and Disposal System.

The report outlines  the historical development, the current status and the anticipated future development of the wastewater system.

The report provides a summary of the physical state of the wastewater infrastructure, the capacity of the system, the quality of the effluent disposed, works currently proposed in the 10-year Capital Plan and works required to meet anticipated urban growth.

Currently there are five significant issues relating to the wastewater disposal system.  These are covered in the following sections of this report.

(a) Excess flow (infiltration/inflow) – Section 2.2.

(b) High water use industries – Section 2.4.

(c) Proposed treatment of Napier’s sewage – Section 2.5

(d) Future System Capability – Section 2.9

(e) Provision of reticulated sewerage system for Bay View – Section 3.13.

These issues are discussed in detail in separate sections of this document as indicated above.

The major capital works arising from the contents of this report are as follows:

(a) Latham Street Pumping Station Upgrading
$600,000

(b) Urban Development (Table 1.1 Item 3c – McLean Park)
$214,800

(c) Urban Development (New pump station, Section 3.2)
$2,447,375

(d) Bay View Sewerage
$4,210,000

(e) Wastewater Treatment
$15,100,000


__________

Total Cost:
$22,572,175


__________

Fig 1.1

1 Introduction

1.1 General

This report, the Essential Services Development Report Wastewater Disposal, is a “stand alone” document as it can be read without the need to refer to its predecessor of 15 June 1995.

Because it has been developed in a similar format to the 15 June 1995 report, some sections of that report are repeated.

It has linkages to other documents that have been produced or are currently in production and some of these are discussed in Section 2.

The hierarchical plan (Figure 1.1) outlines linkages to the 1995 report and other relevant documents.

Since the report of June 1995, some works on the various aspects of wastewater disposal have been undertaken and these are shown in Table 1.1.  The effects of those works have been taken into account in writing this report.

The extent of physical works undertaken since the 1995 report have not been as significant as say in stormwater thus this document has many similarities to the report produced in 1995.

1.2 Background

Napier has a population of 53,462 (see Appendix A8), 93% of which is serviced by a reticulated sewerage system.

The sewerage system dates from the mid 1870's, however the majority of the present system has been constructed since the 1931 earthquake.  The present outfall discharge at Awatoto was commissioned in 1973 and a Milliscreen treatment facility was constructed in 1991.

The flat topography of Napier makes the sewerage system dependent on pumping for transport of the sewage.  The northern portion of the city is served by the Latham Street pumping station and the southern portion (Taradale) by the Greenmeadows pumping station.  The rural residential areas of Bay View, Jervoistown and Meeanee have no reticulated systems and rely on septic tanks.

Significant Issues

Currently there are five significant issues relating to the wastewater disposal system.  These are covered in the following sections of this report.

(a) Excess flow (infiltration/inflow) – Section 2.2.

(b) High water use industries – Section 2.4.

(c) Proposed treatment of Napier’s sewage – Section 2.5

(d) Future system capability – Section 2.9

(e) Provision of reticulated sewerage system for Bay View – Section 3.13.

These issues are discussed in more detail in the separate sections of this document indicated above.

1.3 Proposed Development

The 99 Napier Urban Growth Strategy (“NUGS”) shows that the thrust of residential development over the next 20 years is most likely to occur in the western part of the City.

In terms of industrial development, the Industrial Review did not support the creation of any greenfield development but considered that consolidation by infill within existing industrial areas would be sufficient in the immediate future. Impacts on wastewater services will arise from the reticulation of the current unserviced area in Onekawa/Pandora (see Section 3.18) and infill development by high water use industries.

The residential development will eventually have a significant effect on the conveyance and delivery system, either on the Greenmeadows pumping station and pumping main, or in the creation of an additional delivery system.  

The provision of sewerage reticulation and disposal to Bay View is a significant project which may act as a catalyst to residential development, both infill and neighbouring greenfields. 

No further work has been undertaken to review options for  taking Meeanee/
Jervoistown residents off their on-site systems.

Outcomes of THE previous ESSENTIAL SERVICES DEVELOPMENT PLAN

The outcomes of the 1995 Essential Services Development Plan in relation to sewerage are summarised in Table 1.1 which is followed by explanatory comments relating to some of the actioned projects.

	Table 1.1
Summary of Outcomes 1995 Report
(Refer to Appendix B1 1995 Report)

	Section No.
(App. B1)
	Description
	Original
Estimated 
Cost ($)
	Completed
	Comments

	1
	Upgrading Latham St pumping capacity
	480,000
	Yes
	New pumps and variable speed drives

	2
	Upgrading Greenmeadows pumping station
	100,000
	Due July 2000
	New pumps and variable speed drives

	3
	Upgrading local pumping stations
	
	
	

	
	(a)
Harold Holt
	60,000
	Yes
	Additional pumping main

	
	(b)
Redirect Constable Cres
	164,600
	Yes
	New pumping main

	
	(c)
Redirect McLean Park
	214,800
	No
	Programmed 2001/02

	4
	Urban Development
	
	
	

	
	(a)
Knightsbridge
	N/A
	N/A
	Development completed by developers

	
	(b)
Halliwells
	N/A
	N/A
	Development completed by developers

	
	(c)
King/Guppy
	494,400
	No
	Not required

	
	(d)
Loop
	164,400
	No
	Development start date unknown

	
	(e)
Park Island
	342,000
	No
	Development start date unknown

	
	(f)
Citrus Grove
	
	No
	Development start date unknown

	
	(g)
Jervoistown Disposal
	66,000
	No
	Development start date unknown

	
	(h)
Jervoistown Reticulation
	879,600
	No
	Development start date unknown

	5
	Bay View
	6,914,915
	No
	Project underway with revised figures (see Section 3.13)

	6
	Upgrading Milliscreen Plant
	1,393,605
	No
	Item deleted


Latham Street Pumping Station

Two of the three pumps and associated variable speed drives have been replaced and a third is programmed for replacement in the year 2000/01.

The upgraded pumps can provide a maximum pumping capacity of 860 ℓ/s which does not quite cope with the potential inflow into the station (refer Section 2.3.2).

This maximum pumping capacity of 860 ℓ/s is limited by the structural strength of the reinforced concrete pumping main, which is not capable of accepting higher pressures or shock loads.

1.3.1 Greenmeadows Pumping Station

Two of the four pumps will be replaced and provided with variable speed drives by the end of June 2000.  This will allow the four pumps to be utilised in wet weather giving a maximum capacity of 300 ℓ/s.  It will also allow the two pumps with variable speed drives to be utilised as duty pumps and eliminate the need for using the piped reticulation as wetwell operational storage.  It will also allow these two pumps to be powered by the existing generator in the case of power supply failure.

1.3.2 Harold Holt Pumping Station

A new 200 mm diameter pumping main has been constructed parallel to the existing 150 mm diameter pipe.  This has increased the pump station capacity to 52 ℓ/s as against a design capacity of 41 ℓ/s (based on 1100 ℓ/h/d).

1.3.3 Constable Crescent Pumping Station

A new 200 mm diameter pumping main has been laid directly to the Latham Street pumping station.  This provides a capacity of 18 ℓ/s (design capacity – 8 ℓ/s).  This redirection removes this flow out of the gravity main in Wycliffe Street into which the Harold Holt station pumps.  This will provide some additional capacity to allow the upgraded Harold Holt discharge to occur without surcharging the main.

1.4 proposed Capital Expenditure

As stated in the Executive Summary, the capital works arising from the contents of this report can be arranged into the following five groups:

(a) Pumping Station Upgrading

(b) Infill Development

(c) Urban Development

(d) Bay View Sewerage

(e) Wastewater Treatment

The current 10 year plan is shown as Appendix B5.  Works arising from this report are shown (as amendments) in a proposed 10 year Capital Plan (Appendix B5).

The estimated costs of these proposed capital works are detailed in Appendix B1.

1.4.1 Pumping Station Upgrading

Latham Street
The third pump and associated variable speed drive needs replacing and this is currently programmed to take place in year 2004/05.  It is also considered that a large proportion of the electrical equipment, including the generator, may need replacing.  This, along with the installation of an automated screening unit, is proposed to take place after 2010 (cost $600,000).

1.4.2 Infill Development

There are no new capital works proposed in this report to cater for infill development.  The issue of excess flow control is covered in Sections 2.2 and 3.15, where the relationship between infill development and the pre-requisites to enable this to proceed, are discussed in more detail.

1.4.3 Urban Development (greenfields)

All the areas of proposed greenfields development with the exception of Bay View would have to dispose of their sewage by pumping to Awatoto.  As both the existing Greenmeadows and the Latham Street pumping stations are at, or near, their full capacity, an alternative delivery system will be required.  This would involve the construction of a new pumping station and pressure main to Awatoto, as discussed in Section 3.2(c) of this report.

1.4.4 Bay View Sewerage

The estimated capital cost of providing sewerage reticulation and disposal to the existing urban residential properties at Bay View is $4.21 million.

Council has decided to proceed on the following basis:

(a) To provide a reticulated sewerage collection, treatment and disposal scheme in three stages.

(b) The first stage will include reticulation of the village area – Villiers Street to Hill Road and from the State Highway to Buchanan Street - and the first module of the treatment works, at an estimated cost of $1.7 million.
Wastewater Treatment

The most significant capital work proposed in the current 10-year Capital Plan is the proposed treatment strategy as outlined in Section 2.5.  The project is currently budgeted to cost $15.1 million over the next seven years with an on-going operation and maintenance cost of $4 million annually from 2005/06.

Fig 2.1

2 wastewater Disposal

2.1 General

2.1.1 Introduction

The majority of Napier's urban areas have a reticulated sewerage system with the sewage being pumped to the Milliscreen plant at Awatoto.  From there, after screening and removal of solids, it is disposed of via a marine outfall into Hawke Bay.  Appendix A2 shows basic facts and dates relating to the Napier sewage disposal system.

The rural areas, including the townships of Meeanee, Jervoistown and Bay View are serviced by septic tanks.

Figure 2.1 shows the extent and location of the reticulated areas and the point of disposal.

The following abbreviations have been used in this report:

m
metres

ha
hectares

ℓ/h/d
litres per head per day

ℓ/s
litres per second

ℓ/s/ha
litres per second per hectare


2.1.2 History

With the proclamation of the Borough of Napier on 29 November 1874 a start was made on sewerage reticulation and disposal.

Sewage was conveyed along Thackeray Street and disposed of by gravity into the then Tutaekuri River at a point 200 m east of the intersection of Hyderabad and Taradale Roads.

This continued until about 1910, when the sewage was then pumped by means of forced air ejection to holding tanks at East Pier "Perfume Point" and discharged to the sea during the outgoing tide.

The next major event was the 1931 earthquake and the reconstruction that followed. Two years after the earthquake 40 km of sewer reticulation and five pumping stations had been completed.

After this period of reconstruction, normal life was interrupted by the two wars of 1939-45 and Korea. Though the latter had the effect of causing a boom in 

Fig 2.2

development it also had an effect on the supply of materials, noticeably in the poor quality of cement and a lack of reinforcing in pipe production, a problem that has become evident in recent years.

In 1968, Taradale Borough was amalgamated with Napier City and the reticulation of Taradale commenced, including a trunk main along Taradale Road, to connect to the main system.

The combination of additional flow and dissatisfaction with the outfall location at Perfume Point provided the impetus to redirect the discharge via a new pumping station at Latham Street to a  marine outfall at Awatoto and this work was completed in 1973.  At Awatoto the sewage was passed through comminutors with a 7 mm slot prior to ocean discharge.
In 1988 a new pumping main was constructed to take the Taradale sewage directly to Awatoto.

The two large industries at Awatoto (Tuckers Woolscourers and Cavalier Spinners) were given a connection to the Latham pumping main and a new pumping station was constructed to cater for the other industries in Awatoto.  With the exception of Ravensdown Fertiliser Works, the residential properties between the golf club and Cavalier spinners and the area to the east of SH 2 the existing industrial properties are reticulated. 

In March 1991 the Milliscreen plant at Awatoto was commissioned.  All sewage is passed through 0.75 mm slot rotating screens before discharge, via the outfall, to Hawke Bay.  

The Milliscreen plant is situated on part of a 20 ha block purchased by Napier City Council. This land allows for future land based treatment should it be required.  

In 1996 a further 50 ha block of land adjoining the southern boundary was purchased for possible wetlands treatment of tertiary treated effluent prior to disposal through the outfall.

There are 30 pumping stations within the Latham Street catchment.  The Taradale and Greenmeadows areas have a separate pumping system delivering directly to Awatoto.  The location of the sewer pumping stations is shown on Figure 2.2.

2.2 Excess Flow

2.2.1 Flow Definitions

Flow rates in sewers vary throughout the day for several reasons.  Figure 2.3 shows a typical daily flow profile for a residential catchment in New Zealand.

Early morning flow rates are typically minimal reflecting the inactivity within the community at that time.

Fig 2.3

Late morning flow rates are typically maximum with a lesser peak in the evening, both reflecting meal times and other household activity.

During periods of rainfall the flow profile of sewers affected by excess flow will generally increase vertically as shown in Figure 2.4.  This plot of rainfall induced sewer flow has been taken from a flow logger installed as part of a sewer flow study.  The degree of increase will vary depending on the amount of rainfall generated water which enters the sewer.

Direct Inflow

Direct connections from downpipes, yard drains and other similar sources will cause a sudden increase in sewer flow.  Flows will decay almost as rapidly when rain ceases.

Infiltration

Increased flow caused by water seeping from the ground through cracks in the pipes and manholes. It takes longer to respond to rainfall and also to return to normal rates because it depends on the reservoir of water stored in the ground.

Average Daily Flow (ADF)
Average daily flow can be described as the average rate of flow per 24 hour period (midnight to midnight) when considered over a long period of time, typically longer than 12 months.

Dry Weather Flow (DWF)

Also referred to as Daily or Average Dry Weather Flow (DDWF) (ADWF).  Described as the average rate of flow per 24 hour period calculated using the daily flow after five consecutive days with no rain.

Peak Daily Flow (PDF)

The maximum rate of flow in a 24 hour period after five consecutive days with no rain.


Peak Wet Weather Flow (PWWF)


The peak daily flow rate during times of wet weather.

Design of sewers requires that the sewer capacity be matched to the peak wet weather flow.  This is because sewers can never remain completely watertight so an extra allowance is made to accommodate some excess flow to avoid regular overflows.  Napier City, and for comparison Watercare Services Limited (WSL) Auckland, domestic design criteria are shown in Table 2.1 below.

	Table 2.1
Design Flows

	Domestic
	Napier
	Auckland

	Average daily dry weather flow
	275 ℓ/h/d
	180 ℓ/h/d

	Peaking factor
	
4
	
5

	Peak wet weather flow (design)
	1,100 ℓ/h/d
	900 ℓ/h/d


The difference in average daily dry weather flows between Napier and Auckland is possibly a reflection on the fact that Auckland's residential water supply is metered (at the boundary) whereas Napier's is not.  Auckland also has an active programme to limit excess flow into the sewer system in addition to quite different topography and soil/geology/groundwater conditions.

Appendix A5 provides some information on wet weather flows resulting from a significant storm (140 mm in 5 days) during the period 01/07/97 to 10/7/97.  Appendix A6 shows the industrial/residential components of the Napier sewage.

Appendix A7 provides some information on industrial water consumption and sewage flows that have been measured in the catchments.


The use of the concept of uniform annual sewage charge in the rating system provides a residential equivalent for comparison between industrial and residential flows.

The peak sewage discharge for the Ahuriri sub district was calculated on an average of 51 persons per hectare and the peak design flow of 1,100 ℓ/h/d.

Peak wet weather flow
= 
51 head/hectare x 1,100 ℓ/h/day


= 
0.65 ℓ/s/ha

Despite a reduction in the design criteria from 51 to 32.4 persons per hectare in the Code, it is not considered appropriate to reduce this figure of peak wet weather flow of 0.65 ℓ/s/ha for other commercial/industrial areas.

Thus suitable design criteria for "light" industry are P.W.W.F. = 0.65 ℓ/s/ha or expressed in terms of a 24 hour average water consumption of 0.22 ℓ/s/ha (peaking factor 3).

Sewage flows or water consumption for new development exceeding these criteria shall be considered to be requiring specific approval and the imposition of charges.  This shall not affect existing rights at current consumption levels.

Pumping equipment is usually sized to ensure pump capacity is matched to peak wet weather flow.

When sewer flows exceed the design peak wet weather flow value there is a need to investigate the reason and implement measures to reduce the excess flow.

2.2.2 Napier Flow Values

Due to the interspersed nature of commercial, industrial and residential activities within the various subcatchments and other uncertainties, such as the quantities of uncontrolled overflow, approximate figures for Napier (extracted from Appendix A2) are summarised in Table 2.2 below.

	Table  2.2
Approximate Flows

	
	Ave Dry Weather Flow
	Peak Wet Weather Flow
(24 hour* average)

	Napier Total (a)
 ℓ/s
	298
	1,240

	Residential (b)
 ℓ/h/d
	299
	1,876

	Industrial Equivalent
ℓ/h/d
	183
	278

	Total (a+b)
 ℓ/h/d
	482
	2,154

	Design (residential)
 ℓ/h/d
	275
	1,100


*  24 hour period 3/7/97


Ratio:  Peak wet weather to average dry weather:

(a) overall
     =       4.5

(b) residential
     =       6.3

The measured figures for residential of 6.3 and 1,876 ℓ/h/d exceed the values of 4 and 1,100 ℓ/h/d currently adopted for design on new residential developments in Napier.  It is considered that this measured ratio of 6.3 is excessively high.

2.2.3 Excess Flow Investigations (refer also to Appendix C2)

Excess flow investigations and remedial works, particularly infiltration based, are expensive, time consuming and the results are usually slow and non-dramatic.  In the interim it is necessary to cater for the excess flows in order to avoid overflows from manholes, gully traps or pumping stations.

In the long term, programmes to control excess flow must be implemented to reduce pipe flows thereby reducing sewer construction, pumping and treatment costs.  In order to develop an optimum strategy, part of the program must involve analysing the relative costs of controlling the excess flows, or catering for them.  

Excess flow investigations carried out to date have been of an initial nature, consisting of house to house above-ground visual inspections, smoke testing of sewer mains, and a limited Closed Circuit Television (CCTV) investigation of some sewer mains.

The results prior to the 1995 report were more of a scoping nature in an attempt to determine both the exact nature and degree of the problems causing excess flow and the best methods to implement remedial measures at minimum cost. 

Napier, prior to 1995, had in conjunction with the New Zealand Water and Waste Association Drainage Managers’ Group, commissioned a report on a nationwide strategy on excess flow investigation and remedies.

This group has achieved a certain amount of progress in this area producing manuals on both Infiltration and Pipe Inspection by camera.

Napier has continued to be an active member of this group and as investigation work progresses, the benefits of association are expected to increase. 

The house to house visual inspections that have been in progress for the last two years have been principally targeted at direct inflow.

The next step will be to set up programs to help determine whether there is a significant number of direct underground connections from stormwater systems that have not been detected by the house to house surveys.  This may be inferred by analysis of the rate of response of sewage flow to rainfall events.

2.2.4 Costs of Excess Flow Remedial Works
The cost of excess flow remedial works is hard to establish with any degree of confidence.  Initial indications show that large costs are likely.  

All structures associated with a sewerage system deteriorate with time and require continual maintenance and upgrading.  Implementation of measures to minimise rain induced excess flows requires a dedicated long-term commitment of both human and financial resources.  The cost of reducing excess flow must be considered against the cost of continually upsizing sewer system components as flows continue to outstrip system capacity.

2.2.5 Effect of Excess Flow on Wastewater Treatment

Since March 1991 Napier's sewage has been milliscreened at the plant at Awatoto.

This plant has a capacity of 1,400 ℓ/s and has been constructed as the first stage of the future sewage treatment facilities. There is sufficient land available for secondary and tertiary stages to be constructed when required.

Secondary and tertiary sewage treatment is expensive, and reducing the volume of sewage to be treated by controlling excess flow will result in considerable cost savings in treatment.  (Reduced structure sizes, equipment capacity, power costs.)

2.2.6 Strategy for Reduction of Excess Flow

In November 1997 Council adopted a policy regarding the minimisation of stormwater entering the sewerage system.

The report categorised the two components – direct inflow and infiltration – and recommended the initial targeting of direct inflow.  This was adopted.

This program of house to house inspection targeting direct inflow has been implemented since early 1998 with a reasonable degree of co-operation from property owners.  An estimation of the effect of direct inflow from residential properties is provided in Appendix C2.3.  Progress on the inspection programme is given in Appendix C2.2, with photographic examples in Appendix C2.4.

Results in terms of reduction of excess flow have not yet been verified but a program of measurement is in the process of being evaluated for possible application.  It is considered that only after direct inflow from obvious sources has been eliminated in a specific catchment, can measurement of flows provide useful and meaningful data for analysis.  The program of direct inflow elimination is being carried out progressively on a catchment basis.

The next stage in the programme involves a combination of camera inspection, visual inspection of manholes, modelling of the system and the undertaking of flow measurements.  Some details of this strategy are provided in Appendix C2.5 (Strategies for Reducing Excess Flow).  A general outline of the planning required for these programmes is given in Appendix C2.1 – an extract from the NZ National Infiltration and Inflow Manual.

Accordingly it is proposed that the annual budget for infiltration control be increased substantially in order to:

(a) Allow the house inspection and enforcement program to speed up so that completion of initial inspection be achieved within five years.

(b) Implement an effective flow measurement program.

(c) Investigate and implement a computer based dynamic model of the system which would -

(i) allow the full utilisation of any potential spare capacity in the system and 

(ii) allow the provision of simulations to check against flow measurement.

Capacity Of Existing System During Wet Weather

Napier's sewerage system can be separated into two major catchments both of which are being served by principal pumping stations, one at Greenmeadows and the other at Latham Street.  These pumping stations pump independently to the Milliscreen Plant at Awatoto.

Figure 2.2 shows the extent of the catchments served by each pumping station.

It should be noted that the sewerage system serving both the Greenmeadows and the Latham Street catchments suffers from excess flow problems during rainstorm events.  This additional flow can possibly be dealt with by the adoption of one or more of the following options:

(a) Maintain System Capacity to Design Values (the do nothing option)
This does not solve the problem and will invariably cause severe inconvenience to the public during wet weather, namely:

(i) Inability to use toilet and other wastewater facilities in some low lying areas.
(ii) Spilling of sewage out of gulley traps onto private property.
(iii) Spilling of sewage out of the system in public places or into the  
stormwater system.
This will result in pressure on the Council to provide greater system capacity and it will impact on the whole system through to the Awatoto wastewater treatment plant.

(b) Eliminate Excess Flow
(i) As mentioned earlier, elimination of, or even a reduction of excess flow, has the additional benefit of reducing long term operational costs and expenditure on the provision of new treatment facilities.

(ii) The direct inflow component of excess flow has an immediate affect on the sewer system.  Elimination or major reduction of direct inflow would reduce peak flows.  If control works were commenced immediately and were effective, the reduction in peak flows could possibly match the increased flow from development and thus the need for any upgrading works can be avoided.

(iii) Initial indications from excess flow control investigations carried out to date, suggest that although efforts to deal with direct entry flow can be reasonably successful, the control of the infiltration component is much more difficult and it is considered that no immediate significant improvement can be expected from infiltration control works.  In addition, overseas work suggests that the benefits/cost ratio for infiltration control is quite low.

(c) Upgrade System Capacity
This option is discussed in more detail in paragraphs 2.3.1 and 2.3.2 below.

It is considered that of the above options, the control of direct inflow is the most economic and should be effective both in the immediate and longer term.  Effective control of excess inflow could reduce peak flows to a level that the system functions adequately under the conditions governing option (a) above.  Other options such as increasing pump or pressure main capacities as described in Section 3.2, should be evaluated further after the direct inflow problem has been substantially dealt with.

2.2.7 Greenmeadows Catchment

The population contributing to the Greenmeadows pumping station is 14,765 (1996) which, based on 1,100 ℓ/h/d, produces a peak design flow of 188 ℓ/s.

The pumping station was upgraded in 1988 and a new 525 mm diameter reinforced concrete pumping main was laid directly to the Latham Street-Awatoto pumping main at the intersection of Meeanee and Waitangi Roads.  This work resulted in an upgraded capacity of 266ℓ/s.  (Three duty pumps operating plus one standby.)

Records of pumping hours during wet weather on the 24th July 1992 show that the full capacity of 266 ℓ/s was utilised for over nine hours.  (Rainfall over a five day period was 120 mm and this caused minor ponding in some parts of Napier.)  Because of this extended period of pumping at maximum capacity there is a strong inference that peak flow was greater than 266 ℓ/s and the extra flow was either stored temporarily in the pipe network and/or lost through overflows.  This indicates that there is no spare capacity in the system as it exists even though design flow is only 188 ℓ/s.  The apparent surplus capacity of 78 ℓ/s (266-188) is being used by flow in excess of design.  As stated in paragraph 1.5.2, some upgrading work is being undertaken in this station and this will result in the station capacity being increased to 300 ℓ/s.

The structural capacity of the pumping main to Awatoto can currently only accommodate a flow of 300 ℓ/s, consequently there is a physical limitation to the system capacity which cannot be overcome by the upgrading of pumping capacity.  It is considered that at the current rate of development in this catchment, the additional capacity of 34 ℓ/s (300-266) will be taken up in eight years.

The potential for infill development in Taradale and Greenmeadows continues to exist.   At the anticipated rate of demand, and given that there are 612 infill dwelling sites available in the catchment, it would be reasonable to assume that these will be developed within the next 20 years.  

The areas proposed for greenfields development in the Urban Growth Strategy which contribute to Greenmeadows pumping station have a potential population of 4,973 (see Appendix A1).  

Current and predicted flows into the Greenmeadows pumping station are shown on Table 2.3 below.

	Table  2.3
Greenmeadows Pumping Station Flows

	
	Population
	Discharge ℓ/s

	
	
	Design Requirement

	Measured
Flows

	Existing 
	14,765
	188
	266


	Infill (612)
	1,591
	20
	20

	Greenfields

	4,973
	62
	62

	Total
	21,329
	270
	348


In order to deal with the expected increase in flow the following options should be considered

(a) Upgrade System Capacity by
(i) Internal lining of the main at an estimated cost of $2,336,274.  
(ii) Booster pumping station (initial estimated cost of $924,000 to increase
capacity to about 450 ℓ/s).

(b) Divert the Guppy Road Pumping Main Down Burness and Tannery Roads to Connect into the Greenmeadows Pumping Main in Waverley Road  at an Estimated Cost of $519,120

(i) This can increase the capacity of the pumping main from the junction at Tannery Road from 300 to 315 ℓ/s - a small increase for the cost involved and is not recommended.

Latham Street Catchment

2.2.7.1 System Capacity

The Latham Street catchment has a domestic population of 36,500 plus a variety of industrial/commercial light and heavy water users.

The Latham Street pumping station has nine contributing pumping stations which discharge directly into a gravity trunk main that flows into this station.  Three additional pumping stations pump directly to the station.  A further two stations are connected to the Latham Street pumping station rising main.
There are two aspects of the Latham Street system that require consideration:

(a) Maximum Capacity of the Incoming Gravity Trunk  Main
The incoming gravity trunk main has a maximum surcharged capacity of 740 ℓ/s.  The combined eight hour peak discharge from the nine pumping stations into this gravity trunk main is 849 ℓ/s.  (Appendix A3)

The 740 ℓ/s limitation in the trunk main capacity effectively precludes any increase in the capacity of these nine contributory pumping stations or further  development within the catchments unless a redirection of some of the discharges is affected.  Any such redirection straight into the Latham Street pumping station will require reconsideration of the station’s pumping capacity.

Excess flows occur in a variable pattern.  Not all catchments respond in the same manner to all rainfall events thus the ability to have some excess pumping capacity provides a degree of flexibility in minimising overflow problems.  However, when all stations operate at full capacity, as is the case after several days rain, the problems appear downstream and thus some form of control becomes necessary.

(b) Capacity of the Pumping Station and its Effect on the Incoming Gravity Trunk Main (Refer Appendix A3)
During periods of peak wet weather flow, the combined maximum flow from the nine pumping stations discharging into the gravity main (as limited by the gravity main capacity) and pumping stations that discharge direct to Latham Street station exceeds the capacity of the Latham Street pumping station. The relevant figures are shown below.

Combined capacity of the nine pumping stations
952 ℓ/s

Maximum capacity of gravity trunk main (surcharged)
740 ℓ/s

Potential excess flow into gravity main
212 ℓ/s

Combined capacity of existing stations direct to Latham
  196 ℓ/s

Total potential discharge into Latham Street
936 ℓ/s

Design capacity of Latham Street pump station
680 ℓ/s

Actual maximum capacity of Latham Street pump station
860 ℓ/s

Potential excess flow into Latham Street pumping station
76 ℓ/s

Recommended Action:

Substantially increase efforts to reduce direct inflow, especially Maraenui, before other remedies involving major capital expenditure are implemented.

Refurbishment of Latham Street Pumping Station

During 1997/98 this station capacity was upgraded by replacing two of the three pumps and associated drives.  Provision to replace the third pump and drive has been provisionally budgeted for the year 2004/05, with further upgrading of screens and electrics beyond 2010.  

Station capacity with the two new pumps is 860 ℓ/s which is the maximum that the pumping main can structurally cope with.

There has been no significant rainfall event since the installation of these two pumps to provide any direct evidence on the operation of the system and to any possible imbalance between trunk main and pumping capacity.

System Capacity Design

As discussed in the foregoing sections, Napier’s sewerage system is formed by two separate catchments and serviced by two principal pumping stations – one at Greenmeadows and the larger at Latham Street.  Figure 2.2 shows the catchments, pumping stations and principal sewer mains.  

The sewerage systems in the two catchments have similarities and differences.  The two systems can be shown in a simple line diagram:













A comparison of flows for the three components outlined provides some discussion points.

	Table 2.4
Flows in Litres/Second

	Component
	Capacity
	Design (a)
	Capacity/Design

	Latham Pump Station
	860
	539
	160%

	Latham Trunk Main
	740
	457
	162%

	Greenmeadows Pump Station
	300
	188
	160%


	Table 2.5
Flows in Litres/Second

	Component
	Capacity
	Potential Input
	Capacity/Input

	Latham Pump Station
	860
	936
	92%

	Latham Trunk Main
	740
	
952 (b)
	78%

	Greenmeadows Pump Station
	300
	Unknown
	Unknown


Comments on Tables 2.4 and 2.5:

(a) Design flow based on 1,100 ℓ/h/d for residential flow and 75 ℓ/s for industrial flow.

(b) There is potential for the nine pumping stations that feed the Latham Trunk Main to overfill the trunk main unless a degree of control is exercised.

(c) There exists a similar degree of (over) capacity in the three major components of the system.

(d) The maximum (design) capacity of the nine primary stations can be set at 1.6 times the normal design criteria i.e. at 1,760 ℓ/h/d.

2.3 High Water Use Industries

The high water use industrial contributors are currently situated in two areas in Napier (Pandora and Awatoto), which lie at the upstream and downstream ends of the sewerage system respectively.  The Pandora area is serviced by the Mersey Street pumping station.  

Because of the location of Pandora at the upstream end of the system any increase in water consumption and corresponding sewage discharge will have a significant impact on the ability of the system to function adequately.

The system has no spare capacity to cater for development of high water users in the Pandora, Onekawa or Ahuriri industrial areas without either a major upgrading all the way to Awatoto, or a significant reduction in excess flow.

Whilst a programme of infiltration control has recently been initiated, it is anticipated that it will be some time before significant improvements are achieved, particularly in the upper reaches of the catchment.

A practical solution is to limit the peak discharge rate in these industrial areas and provide encouragement to place “wet” industries in the Awatoto area.

To encourage this, a 50% reduction in trade wastes charges has been in force for several years for industries located at Awatoto.  A further disincentive to discourage new high water use industries from being established at Pandora would be to limit wastewater discharges from this area to 0.65 ℓ/s/ha, the same as residential areas.  Even with this restricted discharge the undeveloped land could create a potential additional discharge of 45 ℓ/s.
2.4 Wastewater Treatment Strategy

2.4.1 Background

In the context of regional and national resource management, the Napier City Council is subject to legislation which requires a continuing higher standard of environmental protection.

The Resource Management Act (RMA) and associated policies such as the New Zealand Coastal Policy Statement and the Regional Coastal Plan have signalled the need for improvements in the municipal wastewater treatment and disposal throughout New Zealand.

In Hawkes Bay, Tangata Whenua, local community groups and the community at large have also voiced their concerns that existing treatment and disposal systems are now in need of upgrading to meet these higher environmental standards.

2.4.2 Wastewater Strategy Study

Napier City Council has undertaken a "Wastewater Strategy Study" to determine the future management of wastewater generated by domestic households, commercial premises and industrial operations in Napier.

This study was undertaken in consultation with a Combined Liaison Group with representation from various public, local authority and central governmental organisations under the auspices of the Napier City Council.  The following extract gives the objectives of this Strategy Study.


“The objectives were:

(a) Provide Napier Councillors and citizens with information to assist in providing informed input into the decision making process for upgrading the city's wastewater system.

(b) Identify issues associated with the current and future upgraded wastewater facilities.

(c) Evaluate the impacts and effectiveness of the current system.

(d) Identify a range of technically feasible treatment and disposal options and their associated capital and operating costs.

(e) Evaluate the results of pilot works or trials which test treatment processes.

(f) Propose a method of evaluation for assessing this broad range of options against the identified issues.

(g) Present a decision process for the selection of a preferred wastewater treatment and disposal strategy.

(h) Determine a preferred option for more detailed evaluation and consultation with the community, industry and other special interest groups.

(i) Lead to the adoption of a long-term wastewater strategy which is environmentally acceptable, is sustainable, and which can be funded equitably by the community and industry.”

Eighteen options were identified for consideration including the “status quo”.  Eight were short-listed and summarised in the Executive Summary.  A copy of the Executive Summary is included in this report as Appendix C5.

2.4.3 Outcome

The preferred outcome of the Combined Liaison Group (CLG) was continued discharge to Hawke Bay through the existing outfall but with a staged upgrading of the effluent standard and separate treatment of the industrial wastes from the industrial areas.  The first stage of the upgrade is for “advanced primary treatment” (APT) of both the industrial and domestic parts of the wastewater, with subsequent ultraviolet (UV) disinfection of the domestic part only.  The second stage of the upgrade involves improving the quality of the domestic part of the wastewater by secondary treatment, and the third stage involves adding a wetlands treatment system as a polishing stage for the domestic treatment process.  The separate industrial waste stream would continue to receive advanced primary treatment at all stages.

The final recommendations made by the CLG to Napier City Council were:

(a) “That option C3 (secondary treatment and wetlands) be adopted as the long term preferred strategy, staged through option B1 (advanced primary treatment) then C2b (wetlands) provided that there is appropriate monitoring, investigation and consultation after each stage to justify further upgrading.

(b) That the target date for implementation of Option B1 (advanced primary treatment) should be 2002
.

(c) That Council consider introducing financial incentives now, such as a levy, to reduce the ultimate increases in the wastewater uniform annual charge when options are implemented.

(d) That Council should investigate options for wastewater sludge management.”

In August 1995 Napier City Council adopted the following recommendations:

(a) “That Council adopt the recommendations of the Combined Liaison Group.

(b) That further work be done on issues that arise out of these recommendations. Specifically costs should be more accurately calculated, and income options be investigated.

(c) That possible sites for a future wetland be investigated.

(d) That a programme of public information be put in place to explain the proposed strategy, how it had been decided on, costs and timing.”

Napier City Council subsequently (1 July 1997), introduced a levy on all ratepayers to assist in funding the capital expenditure of the WWTP upgrade.  To secure a site for future upgrading works Napier City Council, in 1996, purchased an additional 50 ha of land adjoining the WWTP at Awatoto, however, it is not anticipated that this land will be utilised for this purpose for some time.

2.4.4 Annual Plan and Strategic Plan

Both Napier City Council’s Draft Annual and Strategic Plans (1997/98) state the following in relation to wastewater treatment and disposal:

“Council has made a commitment to provide advanced sewage treatment.  The decision was made after thorough investigations and a public consultation process which was initiated in 1993/94 and included a public opinion poll.  The timing of the project will take into account the commissioning date for the new Hastings District Council plant and the expiry of the present authority to discharge in the year 2002.  It is intended to apply for a resource consent to continue the discharge as is for a further three years and then commission an advanced primary sewage treatment plant in the year 2005.”

The objectives of the Strategic Plan to implement Council’s capital programme for Sewerage for 1999/2000 are:

(a) “Complete all projects included in the Capital Programme for Sewerage within time and budget specifications.

(b) Specifically the implementation of Council’s Programme for Advanced Sewage Treatment, completion by 2005, currently budgeted at $15.1 million.

· Apply to the Hawkes Bay Regional Council for a resource consent to continue the marine discharge as is until the year 2005.

· Research and develop both method and means of delivery of the proposed scheme.”

Six submissions to the 1998/1999 Draft Annual Plan raised wastewater issues.  Two submissions supported the wastewater strategy (one was from the New Zealand Royal Forest and Bird Society), one submission opposed the strategy on the grounds that it was unwarranted and too costly.  Two submissions preferred other options.  The sixth submission was concerned with wastewater issues in Bay View which is not covered by the current Napier sewage collection area.

2.4.5 Application for Consent

In the 1998/99 Annual Plan the Council adopted the recommendations of the Wastewater Strategy Study Group for implementation of the first stage of the proposed Advanced Sewage Treatment.

Application for consent for discharge in terms of the requirements of the Regional Coastal Plan was lodged with the HBRC on 27 August 1999 and publicly advertised for submissions on 25 September 1999.  Eleven submissions were received and hearings were held on 6 March 2000.  

On the 24 May we received notice of a recommendation by the Hawkes Bay Regional Council to the Minister of Conservation in respect of our coastal permit to which we have lodged a “notice of enquiry to the recommendation”.

2.4.6 Means of Service Delivery

The process of the wastewater strategy study provided a set of possible technical solutions of treatment and carried out pilot tests using a “Chemically Assisted Sedimentation” option (CAS).  However, recognition of the high annual costs of chemicals for this process are sufficient justification to reconsider the alternatives. Council’s consultant, Garry MacDonald of Beca Steven, has pointed out that CAS is only one of several possible solutions.  Discussions in which he took part, have provided the CLG with information to facilitate further consideration of options.  This is in a field where change is constant and rapid and Council’s consultants are keeping a watching brief on technical improvements and new options for treatment.  It is not critical that Council commits to a certain technology until specific design drawings are required.

The purpose of the Resource Consent is to establish a set of discharge conditions that will satisfy the consent requirements and also to consider the possible treatment process options available to satisfy these outcomes.

2.5 Infrastructure

2.5.1 Asset Valuations

The purpose for which underground pipe asset valuation is used defines the method of the valuation.

A significant portion of Napier’s pipe assets have been constructed in a Greenfields situation where the costs of construction are comparatively low.

After construction, development occurs above the asset (roads, residential sections, grassed areas) and this adds implied value to the asset in as much as the replacement cost of the asset is increased significantly.  This is shown in the pipeline estimates (Appendix B2).  

An asset depreciates in serviceability and thus value with time – not necessarily linearly.  A system consisting of a series of units constructed over time may be considered to decline in value proportionately to the age of its constituent units.  

The methods of valuation and the uses that these valuations can be put to, are shown in a tabular form as follows:  

	Table  2.6

	Method
	Uses

	Greenfields estimate or actual costs
	Initial Capital Costs – Contract

	Infill estimates
	Replacement cost

	Depreciated replacement cost (Infill)
	Value of asset for sale for supply of services in perpetuity


The initial survey and evaluation of Napier's sewerage asset commenced in June 1993 and was completed in June 1994.

From the information obtained, the City's valuers Rawcliffe, Plested and Penrose, produced a net amount asset valuation based generally on depreciated replacement cost. 

This sewerage asset was again revalued in June 1999 by the same valuers.  The results of this last valuation are summarised in Table 2.7 below.  More detailed information is set out in Appendices B3 and B4.

Net Current Value
	Table   2.7
Net Current Value of Sewer System

	Asset
	Type
	Value ($)

	(a)   Buildings
	Milliscreen (inclusive of land)
	2,751,600

	
	Pumping Stations 
-
above ground
                            
-  
below ground
	401,900
1,921,800

	(b)   Plant
	Milliscreen
	2,406,700

	
	Pumping Stations
	994,533

	(c)   Pipe 
	Reticulation
	42,780,000

	
	Marine Outfall
	5,238,100

	Total
	
	$56,494,633


Replacement Cost

Table 2.8 provides an estimate of the replacement cost of the main components of the sewerage system.

	Table  2.8
Sewer System Replacement Cost

	Asset
	Type
	Value ($)

	(a)   Buildings
	Milliscreen (including land)
	3,281,072

	
	Pumping Stations 
-
above ground
                           
-
below ground
	717,000
4,649,643

	(b)   Plant
	Milliscreen
	4,171,147

	
	Pumping Stations
	2,486,069

	(c)   Pipe 
	Reticulation
	84,700,000

	
	Marine Outfall
	7,452,000

	Total
	
	$107,456,931


Notes:

(a) The average age of the piped reticulation has been determined as 37 years.

(b) Based on an estimated maximum life expectancy of 80 years for the pipes, an annual replacement cost of $1.06 m would be required to maintain the sewer reticulation asset.  This assumption of an 80 year life expectancy is currently accepted nationally but as it has a significant impact on budgeting for replacement revenue is subject to intense scrutiny at a national level.

(c) Depreciation periods:

Fibrolite pipes (Asbestos Cement)
60 years

All other pipes
80 years

Plant and equipment
25 years

Buildings
67 years

2.5.2 Asset Management Plan 

Subsequent to the work undertaken and described in the June 1995 report, a set of Asset Management Plans (AMP) on all three utilities (water, sewer and stormwater) was prepared and adopted by Council in September 2000. These plans are basic Version 1 AMPs. Future Asset Management Plans will be more refined and will contain fewer assumptions. An AMP is a long-term plan for the management of an asset with an emphasis on ensuring that a defined level of service is maintained into perpetuity. One of the main outputs of the asset management plan is the level of renewal expenditure that is required to ensure that the levels of service are preserved.

The Essential Services Development Reports and Asset Management Plans forms part of a framework of planning documents as shown on the Figure below.

The Local Government Amendment Act No 3 (1996), LGA3, required the implementation of a Council wide long term financial strategy by 1 July 1998, demonstrating that the assets under Council's control are managed prudently and that adequate provision for the expenditure needs is made. Under the Act the expenditure needs must include an allowance for the decline in service potential of the assets. The information that is contained in this document has been incorporated into the Asset Management Plan and the impact of the additional infrastructure that will flow from the anticipated level of development assessed. This information will flow into future long term financial strategies.


The AMP provides a draft set of performance measures (Appendix C7) which have yet to be tested.

Currently Council has provided a budget of $433,000 p.a. for the 1999/2000 financial year climbing to $631,000 p.a. in the 2005/06 year for sewer pipe replacements.

2.5.3 Sewer Infrastructure

The history of the development of Napier’s sewerage infrastructure has a significant effect on the renewal/asset management of the system.

For the purpose of analysis, the infrastructure can be subdivided into its several components.  These are: Collection, Reticulation, Treatment, Disposal, Trunk Mains, Pumping Stations and Pumping Mains.

Collection

This comprises individual property connections the age and quality of which vary according to the period of construction – see reticulation below.

Reticulation
The pattern of Napier’s sewerage reticulation can be described generally on a geographical and historical basis.  The historical sequence, starting with post quake reconstruction, is summarised below.

(a) Post Quake Reconstruction
(i) Napier Hill – Reconstruction took place on existing alignments based on the line of easiest topographical fall i.e. straight down the gulleys cutting across adjacent sections.  It has been reported that pre-quake earthenware pipes were reused with new “compo” joints.  These pipes are now considered to be in poor condition and observations to date support this assertion.

(ii) Ahuriri, CBD and Napier South – Reconstruction was carried out with new earthenware sewers generally located in the centre of footpaths with shallow rider mains on one or other side of the road. Initial surveys suggest the use of 0.6 m long pipes with “compo” joints.  The high vulnerability for infiltration of these sewers is confirmed by current pumping station operation records.

(b) Post Quake & Post War Residential Development
(i) Marewa – Construction by MOW Housing.  Sewers laid in sections without much regularity to alignment.  Use of rubber ring jointed concrete pipes.

(ii) Maraenui, Onekawa, Pirimai & Tamatea – Sequential residential development. Sewers generally laid alongside and parallel to rear property boundaries within 1.5 m easements.  Generally  reinforced concrete rubber ring jointed (“RCRRJ”) pipes.

(c) Taradale Borough
Sewers laid in the road reserve generally in one of the berms.  RCRRJ pipe.

(d) Post 1995
The CODE requires that sewers be laid in the road reserve generally placed in the centre of the carriageway.  Use of  unplasticised polyvinyl chloride (“UPVC”) pipes now prevalent.

Treatment

The current means of treatment is by milliscreening which is sieving sewerage through a rotary screen with 0.75mm slots.  The liquid is then pumped and discharged through the ocean outfall, 1.6 kilometres out into Hawke Bay. The solids are disposed of at the Omaranui Landfill.  The Milliscreen Plant was commissioned in 1991 and is maintained in good condition.  Remedial and renewal works to date have been the protection of concrete surface in the wet well from sulphide corrosion, and the replacement of the screenings disposal mechanism (Archimedes Screw) with a belt conveyor.

Disposal

Disposal is through the marine outfall – see Section 2.7.

Trunk Mains

The gravity trunk mains in Taradale Road and along the Plantation Drain Reserve to the Latham Street pumping station form the backbone of Napier’s sewerage system.  These mains were constructed in the sixties and seventies with reinforced concrete pipes and they are generally in good condition.  However, recent investigations of the trunk main in the Plantation Reserve between the intersection of Riverbend and Taradale Roads has revealed sulphide corrosion of the soffit of the pipe.  This will need remedial action within 10 years.

Pumping Stations

Napier has 33 sewage pumping stations of which 21 are dry well type, while the rest are wet well type.  Three of these pumping stations serve specific facilities (H.B. Airport and Public Toilets).  All pumping stations except the one at Munroe Street, are post war (the majority being post 1960) and are generally in good condition.  Sulphide corrosion is evident in a few of the stations servicing residential areas and also some stations servicing industrial zones.  A programme of inspection and, where appropriate, remedial works will be developed in the Asset Management Plan.

The location of the main sewage pumping stations are shown in Figure 3.1, while Appendix A3 contains information on design flows, design peak discharges, capacities etc.  Recorded peak discharges (1995) for a number of pumping stations are shown in Appendix A4.

Pumping Mains

Sewage disposal from all of the pumping stations is through pumping mains of various ages, materials sizes and condition.  The two large pumping mains – the Latham and Greenmeadows – are reinforced concrete pipelines which have limited capacity due to their size and structural strength but otherwise appear to be in good condition.

2.5.4 Hydrogen Sulphide

Integral to the management of the wastewater infrastructural asset is the control of hydrogen sulphide associated deterioration of the physical asset – namely concrete and metal.  To this end the Napier City Council has commissioned consultants, Beca Steven, to prepare a report on the effects of hydrogen sulphide on Napier’s wastewater infrastructure.  The report will cover the sources and means of generation of the gas, its effects on the existing infrastructure, the recommended remedial measures, their implementation and the associated costs.

2.6 Marine Outfall

The marine outfall at Awatoto was constructed in 1972.  The outfall is a 1,630 m long, 914 mm diameter concrete pipeline.  Discharge from the outfall is dispersed into the ocean by thirty 75 mm and twenty 125 mm diameter ports spaced evenly in a diffuser comprising the last 120 m of the pipeline. 

When operating as a gravity structure the outfall has a maximum capacity of 800 ℓ/s.

Flows above 800 ℓ/s require pumping.  Pumping equipment to increase outfall capacity to 1,400 ℓ/s was installed during the construction of the Milliscreen plant.

The pipe over the length of the diffuser has buried itself into the seabed and material has settled inside the pipe over this buried length, partially blocking some of the ports and reducing the effluent passageway.

The result of this is that increased pressure is required to discharge peak flows and this could possibly damage the pipe.  Of particular concern is earlier damage to the mid point section of the outfall which has been repaired with fibreglass.   These potential problems may place a practical limit on the pipe capacity which would be difficult to determine without putting the pipe joints at risk. 

Some investigation and repair works are required to ensure the continued function of the outfall at its design capacity.

As the following shows, a discharge of approximately 1,300 ℓ/s is anticipated following the Latham Street pump station refurbishment works reported in Section 2.3.2.2.

Capacity of upgraded Latham Street post 1998
860 ℓ/s

Potential capacity Greenmeadows main
300 ℓ/s

Flow from other than Latham Street or Greenmeadows
  140 ℓ/s

Maximum discharge 
  1,300 ℓ/s
Any proposal to increase the system capacity beyond these flows will require consideration of outfall capacity.

In June and July 1998 two significant wet periods occurred causing the wastewater system to run at peak capacity.  Care was taken to balance the discharge against pressure in the outfall pipe.  Subsequent observations did not reveal any pipe leakage.  The maximum discharge was 960 litres/second over a 48 hour period.

The fact that no leakage or pipe damage was detected after prolonged running of the system at relatively high pressure, provides some confidence that its operational condition will be adequate to cope with similar situations in the future.  
2.7 Natural Hazards - Risk Assessment

2.7.1 General –Lifelines Project

Natural hazards can cause considerable disruption to the sewerage system (pipework, structures and plant) with potential for pollution of the environment.  The various risks associated with each hazard are set out further on in this section.

Napier City Council in 1998 made a commitment to participate in the H.B. Engineering Lifelines Project and as such has a staff member on the Steering Committee.

The following extract outlines the Terms of Reference, Aim and Objectives of the Lifelines Project.

“Terms of Reference
“To ensure that the aim and objectives of the Hawke’s Bay Engineering Lifelines Project are fulfilled.”

Aim
“To define the vulnerability of the key engineering lifelines to and within the Hawke’s Bay region from all known relevant hazards.”

“To seek that unacceptable risks are mitigated.”

Objectives
· To assess the vulnerability of engineering lifelines services to damage from all relevant hazards including ground shaking (earthquake), local and distant volcanic eruption, tsunami/storm surge, severe wind storm, hazardous substances spill, flood, fire and slope instability.

· To identify practical strategies for reducing the risk or impact of such damage and for providing for response and/or reinstatement following such events.

· To communicate, at least annually (every November), the issues to organisations involved in the management of these services and to raise the awareness of the public to their importance, so as to ensure that appropriate measures are put in place.”

The project’s main focus is at a regional level and as such has representation from the following organisations:

Territorial Local Authorities

Regional Council

Telecommunications, Power, Gas

Transport, Port, Airport

State Highways

Civil Defence

Professional Engineers

Lessons learnt from this project can then form the basis of similar investigations at a local level.

2.7.2 Risks

Some of the potential risks to the sewerage disposal system from the various natural hazards are set out below.

Earthquake

The impact of an earthquake on the sewer system could be very disruptive. An earthquake could have the following potential effects.

(a) Power failure with disruption to pumping systems.

(b) Broken pipes due to ground movement causing pollution of both ground and surface waters.

(c) Public health risk due to unusable toilets, wastewater discharge onto the ground surface etc.

The best method of reducing those risks is the use of heavy walled, non-brittle pipe materials with flexible joints, especially adjacent to structures.  The provision of standby power generation facilities may need to be considered in some strategic locations.  Pumps, generators, switchboards and free pipes need to be securely fixed and/or supported.  Buildings must be designed/upgraded to current seismic standards.

Some inspection work has been undertaken recently in this area particularly in relation to the security of potentially hazardous equipment and fittings.  Future work will focus on buildings and other parts of the system.

2.7.2.1 Flooding

Heavy rain causes surface flooding which in turn overloads the sewer system with a potential to cause surface water pollution due to overflows in low lying areas and water courses.  The problems that may arise are:

(a) Power failure could be area wide in which case all pump stations will be affected, or may be only local affecting one or more particular stations. If flooding affects electrical equipment, it could take some considerable time before such equipment is replaced and power restored to the pumps.

(b) Surcharged sewers cause problems with the use of toilets.  Apart from the potential for surface water pollution, there are health risks.

The best solution is to provide adequate stormwater disposal capacity and ensure that the electrical equipment (motors and power/control gear) is placed in such a position that the risk from flooding is reduced or preferably prevented.

Tsunami

A major seawave could cause flooding of low lying areas with the same effects as the flooding described above. This event has the potential to incapacitate the outfall and/or the Milliscreen building. The probability of occurrence of this type of event is very low although the potential for damage is relatively high.

2.7.2.2 Volcanic Activity

The effects of an ash shower on the sewer system are likely to be very low provided the power supply is not affected and that measures have been taken to safeguard electronics. Roofs of structures will need to be monitored to ensure that damage does not occur due to excessive ash loading.

2.7.2.3 Electrical Storms

Electrical storms have the potential to interrupt power supplies rendering pumping equipment inoperative.  By special arrangement with the supply authority, duplicate power feeds can be provided to minimise, but not necessarily prevent, the loss of power.

Alternatively, diesel self contained emergency power generators can be installed at critical facilities.

2.7.3 Mitigation Measures

2.7.3.1 Engineering Lifelines

The H.B. Engineering Lifelines project has been discussed (Section 2.8.1) in general terms.  As part of this project a start has been made at looking into aspects of the wastewater system for potential vulnerability and possible mitigation measures, particularly in connection with above ground structures such as pumping station buildings.  These efforts will be extended to cover below ground services and in particular the more vulnerable of these assets, such as drain crossings and transitions.

2.7.3.2 Business Continuity Plans

The Ministry of Civil Defence has produced a series of publications relating to Earthquake Business Plans.  These could be a valuable tool as it is considered that both Asset Management and Service Delivery are businesses.

As such it is proposed that this be undertaken within the next financial year.

2.8 future system capability

2.8.1 System Overview

As discussed in Section 2.3, Napier’s sewerage system is separated into two major catchments both of which are being served by principal pumping stations, one at Greenmeadows and the other at Latham Street.  These pumping stations pump independently through reinforced concrete pressure mains to the intersection of the Meeanee-Awatoto and Waitangi Roads where the Greenmeadows pressure main joins the Latham main and thence to the Milliscreen Plant at Awatoto.  The Latham pumping station serves the Pandora and Onekawa industrial areas as well as the northern residential part of the City.  Both pumping stations and the reticulation systems they serve, lie within the stormwater catchments that drain to the Ahuriri Estuary.

Figure 2.2 shows the extent of the catchments served by each pumping station and the general route of these pumping mains.  

2.8.2 Vulnerability

Whereas, in case of an emergency, the Greenmeadows pumping station discharge can be bypassed (up to 112 ℓ/s maximum) through an alternative pumping main into the top end of the Latham system and thence to Awatoto, the Latham pumping main is the sole means of delivering wastewater from the Latham pumping station to the milliscreen plant.  Investigations have shown that there is no simple and cost effective way to provide a bypass.

Both pumping mains are constructed from reinforced concrete pipes of 2.4 metre length and they are reasonably robust, however there is a risk that any significant damage to either of these pumping mains could take a considerable time to repair.  In the event of damage, the Latham main in particular, could be out of service for up to two weeks.  Even events such as the damage of minor but vulnerable facilities as happened to an air valve on the Latham pumping main can cause disruptions to the conveyance of sewage for significant periods of time.

2.8.3 Business Expectations

It could be assumed, by business and commercial interests, that since the Napier City Council has been responsible for the collection, transportation and disposal of wastewater within the city, and since industrial and commercial consumers have been charged for this over a considerable time, that some form of guarantee to maintain continuity of this service is implied.  Napier City Council’s position is that such a guarantee is neither given nor implied.  The consequences for business of a total system breakdown would most likely be cessation of work, particularly in the heavy water users, for the duration of this breakdown with significant costs.  

2.8.4 Environmental Considerations

The environmental effects of a breakdown or a major wastewater overflow into the stormwater disposal system would have a significant impact on the Ahuriri Estuary.  This impact can be considered in two risk scenarios:

(a) Raw Sewage Discharge caused by a Major Breakdown or an Accidental Sewage Overflow

The environmental damage from an accident causing a small discharge or from a short breakdown resulting in sewage overflow, could be limited by the temporary storage of raw sewage in the open drain systems by means of switching off the pumps, thus preventing the sewage from reaching the Ahuriri Estuary.  The spilled sewage can subsequently be pumped back into the sewer system when repairs have been completed.  However, sewage from major breakdowns could not be contained within these open drains for any considerable period due to lack of storage capacity.

(b) Sewage Diluted with Stormwater Runoff
The degree of environmental damage from this scenario varies considerably depending on factors such as time, tide and the volume of discharged wastewater.  The damage could be much less in wet weather than during dry weather, particularly since the impact of any sewer discharge occurring during a major rainstorm would be further mitigated by dilution and also by stormwater runoff flushing the sewage out into the channel and thence to the open sea.

However, there is an increased probability for overflows to occur as a result of infill development due to a combination of factors such as more connections and reduced stormwater storage availability in unsealed areas.  The predicted climate change, which is expected to produce more frequent high intensity storms, could result in increased sewage overflows during such storms.

These issues should be considered in the light of increased public expectations regarding environmental matters in general and the sensitivity attached to the Ahuriri Estuary in particular.

2.8.5 Possible Solutions

There are a number of different options available to deal with breakdowns in the sewerage system and potential sewage discharges into the stormwater system.

(a) Storage
One way of dealing with the prevention of sewage overflows entering open waterways and eventually reaching the Ahuriri Estuary is the provision of temporary storage facilities.  Sewage can be stored in an open pond or contained in storage tanks.  However, it is unlikely that open storage would be acceptable in the inner suburbs where such storage would most likely be required.  The assessed storage capacity to contain excess flow from the Latham Street system is about 25,000 m3.  The estimated cost for providing this facility is of the order of $5 million.

(b) Booster Pumping Station (Greenmeadows pumping main) at an estimated cost of $1,314,000

This option is discussed in detail in Section 3.2 of this report.

(c) Duplicate Pumping Main (Latham Street) at an estimated cost of $2,300,000
An additional (duplicate) pumping main from Latham Street to Awatoto, apart from additional capacity will provide an alternative route for the conveyance of sewage to Awatoto.

(d) New Pumping Station (Taradale Road) at an estimated cost of $2,447,375

A new pumping station at Taradale Road and a new main connecting to Awatoto, in addition to providing adequate capacity to cater for the projected greenfield developments at the northwestern area of the city, would also act as an alternative route to Awatoto in emergencies for the sewage currently handled by both the Greenmeadows and the Latham Street pumping stations.  Full discussions of this option are included in Section 3.2 (c) of this report.

(e) Tankerage
For all pumping stations except for Greenmeadows and Latham for dry weather flows there exists the possibility to pump sewage, remove and dispose of by mobile tanks.  This would minimise the possibility of environmental degradation, however this is limited by the capacity of tankerage available in Hawkes Bay and thus cannot be considered a feasible solution for major breakdowns particularly if they occurred in wet weather.

Risk Analysis

(a) Probability of Occurrence
The probability of failure of the sewage disposal system is shown in Table 2.9 below:

	Table 2.9

	Modes of Failure
	Probability
	Mitigation Measures

	Equipment breakdown
	Low
	Standby equipment

	Power failure
	Low
	Rapid response duplication of power main supply feeds and/or standby generators

	Damage to pumping mains by other external agencies and/or natural hazards
	Very low 
say once very 20 years
	Additional disposal method e.g. pumping station and main


(b) Loss Potential
The potential for loss of business enterprises relying on continuity of wastewater disposal is as follows:

Direct
Pandora
gross annual profit
$17.5 million

Indirect
Napier
economic activity
$20.5 million




$38.0 million

These estimations of potential loss do not include other commercial and industrial areas such as the Port which only have small or domestic flows which could probably be disposed of by tankering.

(c) Analysis
The above assessment is based on the following assumptions:

Possible repair time
1 week

Recovery time
1 week

Potential loss (2 weeks @ $38 million p.a.)
$1.5 million

Probability 
once every 20 years (0.05 per year)

Risk
0.05 x $1.5 million =  $75,000 p.a.

Cost of new pumping station and main over alternative (b)
$1.1 million

Annual cost of capital at 7.5% interest
$100,000

Analysis of Options

The traditional engineering way of selecting an option from a set of options providing the same output is usually based on a simple comparison of costs.

The comparison of options that give dissimilar results and/or vary in their effects on non engineering matters requires different methods of analysis.

Such methods have been developed in other professions and involve the application of the following process:

(a) Areas of comparison that are relevant and manageable are identified.

(b) Options are compared and assigned values (numerical or non-numerical).

(c) Values are aggregated (weighted or non weighted).

Such an analysis is shown below  for options (a) to (d) of Section 2.9.5:

	Table 2.10

	Comparison Area
	(a) 
Storage
	(b) 
Booster
	(c) 
Duplicate Main
	(d) 
New Pump Station

	Capital cost
	D
	A
	B
	C

	Business shutdown
	B
	D
	C
	A

	Legal risk
	B
	D
	C
	A

	Raw sewage discharge
	B
	D
	C
	A

	Diluted sewage discharge
	B
	D
	C
	A

	Maori concerns
	B
	D
	C
	A

	Health & Safety
	B
	D
	C
	A

	Construction impositions
	D
	A
	B
	C

	Operational impositions
	B
	C
	A
	D

	Corporate image
	C
	D
	B
	A

	System flexibility
	C
	D
	B
	A

	System simplicity
	B
	D
	C
	A

	Maintenance costs
	C
	B
	A
	D

	Planning consents
	D
	A
	B
	C

	Secondary property damage
	B
	D
	C
	A

	Result Summary

	A = Best
	0
	3
	2
	10

	B
	9
	1
	5
	0

	C
	3
	1
	8
	3

	D = Worst
	3
	10
	0
	2


Notes:

(a) Comparison areas are not weighted.  This allows a degree of objectivity to be introduced i.e. no one comparison area is given a greater importance than any other.

(b) The list of comparison areas is not necessarily full and complete, other observers may be able to add to the list.

The result of the analysis indicates that option (d), the new pump station with 10 A’s, has the overall highest assessment.  This suggests that more careful consideration should be given to this option despite it not having the lowest cost.  From an asset management perspective this option (d) would be highly recommended.

Fig 3.1

3 development areas

3.1 Introduction

The proposed greenfield development areas and their relationship to the existing Napier sewerage system are shown on Figure 3.1.

According to the Napier Urban Growth Strategy 1999, there are twelve areas where greenfield development can take place in the City in the future.  Relevant statistics relating to these areas are as shown in Table 3.1 below:

	Table  3.1
Greenfield Development Areas

	Report Section
	Development Areas
	Area (ha)
	Lots        (No.)
	Popn at 2.7/lot
	Potential Discharge (ℓ/s)

	3.1
	Introduction
	
	
	
	

	3.2
	Upgrading System Capacity for Development
	
	
	
	

	3.3
	Mission Heights
	51
	350
	945
	12

	3.4
	Kent Terrace
	39
	100
	270
	3

	3.5
	Lagoon Farm
	81
	972
	2,624
	33

	3.6
	Park Island
	17
	204
	551
	7

	3.7
	Citrus Grove
	18
	216
	583
	7

	3.8
	Serpentine/Boy’s H
	118
	1,416
	3,823
	49

	3.9
	Playing Fields
	30
	-
	-
	-

	3.10
	The Loop
	27
	324
	875
	11

	3.11
	Riverbend
	28
	336
	907
	12

	3.12
	South Pirimai
	49
	588
	1,588
	20

	3.13
	Bay View
	16
	192
	518
	7

	3.14
	Jervoistown
	47
	564
	1,523
	19

	3.19
	King St./Guppy Road
	26
	317
	855
	11

	Total
	547
	5,579
	15,062
	191


The issues relating to each of these areas are discussed under each specific heading further on in this report.  More detailed information of each development area (extent, potential population, expected flows etc.) is shown in Appendix A1.

There are two possible routes for the disposal of sewage from the greenfields development areas west of Tamatea.  These are (i) via the gravity main in Taradale Road to the proposed new pumping station at Taradale Road or further on to the Latham Street pumping station, or (ii), to Greenmeadows pumping station.  Depending on the chosen option, a common pumping main may have to be laid from the Western Development areas to either the gravity main in Taradale Road or to the Greenmeadows pumping station.

Fig 3.2

The 99 NUGS has not included the following potential development areas – Jervoistown, Bay View or Awatoto Industrial. They have been included in this report in order to update and document their effects on the sewerage system and the potential costs. The three proposed development areas (Riverbend, The Loop and Serpentine/Boys High) on the southern perimeter of the urban area may be either connected to the new pumping main from the proposed Taradale Road pumping station discussed in the following section or to a new booster pumping station designed to discharge into the Greenmeadows Awatoto main.  The existing systems in Pirimai and Maraenui adjacent to these development areas have no spare capacity.

Of the greenfields development areas discussed in ESDP95, those of Knightsbridge and Hallwells are now fully developed with on site services provided by the developer.  Some development has occurred in the King/Guppy area, albeit at lower level than previously anticipated.  The sewer main in Guppy Road was laid alongside the water supply pumping main and the connections will be installed to the property boundaries during road reconstruction works anticipated to be carried out in 2000.  Sewer services in King Street were provided by the developer.

3.2 upgrading system capacity (for development)

System capacity is dictated by the following three components – sewer trunk mains, pumping stations and pumping mains, and any analysis of system capacity must consider these three components.  

These main elements of Napier’s existing system are shown in Figures 2.2 and 3.2 thus:

· The sewer trunk main in Taradale and Hyderabad Roads.

· The pumping stations that pump directly into this trunk main.

· The two principal pumping stations:

-
Latham Street, and

-
Greenmeadows.

· The pumping mains from these two  pumping stations to Awatoto.

Figure 3.2 also shows the old pipe from Greenmeadows along Taradale Road to the trunk main feeding Latham Street.  This pipe, which is currently redundant, can still be used as an alternative to the Greenmeadows pumping main, although with a limited capacity (112 ℓ/s).

The trunk main in Taradale Road (feeding Latham Street) as presently configured has insufficient capacity for any additional development, but with modifications as in option (c) following can cater for additional development.

Fig 3.3

The majority of proposed greenfield development will occur either to the west of Greenmeadows/Tamatea or to the south in close proximity to either the Greenmeadows pumping main or the new pumping main from the proposed new pumping station in Taradale Road (refer Figures 3.1 and 3.3).

There are three options for upgrading the system capacity in general:

(a) Upgrade Greenmeadows system capacity.

(b) Construct a new pumping station in the Northwestern Greenfields Development areas and a new pumping main to Awatoto.

(c) Upgrade Latham  system capacity by constructing a new pumping station and a new pumping main on the existing trunk main in Taradale Road.

(a) Upgrading Greenmeadows System Capacity

There are two options:

(i)
Booster Station 
$924,000

(ii)
Internal lining of pumping main
$2,336,274

Option (i) would provide an additional capacity of 140 ℓ/s (from 300 to 440 ℓ/s) which would be adequate for the proposed development, however this option has major operational disadvantages such as flow control.  Option (ii) (which allows higher internal pressures and thus capacity) would have a practical limit of about 500 ℓ/s (total).

Both of these options would require the extension of the Greenmeadows pumping main from the junction of Meeanee-Awatoto and Waitangi Roads to the milliscreen at a cost of $390,000.  This work is currently programmed for year 2007/08 in the 10-year Capital Plan.  (This may change if the proposal for a new pumping station in Taradale Road, as described in (c) below, is finally adopted.)

This brings the cost of these two options to

(i)
Booster Station
 
$1,314,000

(ii)
Internal lining of pumping main
$2,726,274

(b) New Pumping Station (NW) and Pumping Main

Construct a new pumping station in the North Western Greenfields Development area to service exclusively the new development and pump via a new pipeline to Awatoto.

There are several possible routes for the pumping main but the route shown on Figure 3.3 for option (c) (pumping station at Taradale Road) is located mostly in open ground involving minimal disruption and least cost, estimated at $1,941,500.  This proposed route leads to the proposal that instead of laying a new pumping main along Taradale Road that the existing trunk main be used in combination with the proposal for the new pumping station as in option (c) below.

(c) Construct a New Pumping Station at Taradale Road (refer Figure 3.3)

This option involves constructing a new pumping station in the greenbelt reserve (County drain) near Taradale Road to intercept the existing trunk main in Taradale Road and pump the flow to Awatoto.

The capacity of the pumping station and the pumping main would cater for greenfields and infill development plus the existing flow from the south in the Taradale Road trunk main.

The estimated cost of this option is $2,447,375
 of which $1,840,333 is attributable to development.

The advantages of this option include:

(i) Increased security in dry weather periods against failure of either the Greenmeadows or Latham Street systems (refer also Section 2.9).
(ii) Increased wet weather system capacity to a total of 1,400 ℓ/s as against a total system capacity of 1,300 ℓ/s for option (a) above.  However given the current outfall capacity of 1,400 ℓ/s and the average wet weather discharge from the Awatoto industries of about 100 ℓ/s this additional capacity availability will need to be controlled. 

Discussion
As mentioned in Section 2.3 of this report, the three options available to deal with the additional flow that would be generated by further development are:

· Acceptance of increased flow in the system and tolerance towards occasional overflows during severe storms, this is not really acceptable. 

· Making a sustained effort to control excess flow and particularly direct inflow, however realistically this cannot be expected to provide for the anticipated growth.

· Increase in the existing system capacity.  While a sustained effort will be required to control direct inflow, increasing the system capacity appears to be the only practical solution.

Recommended Option

In terms of which option to select to provide an increase in system capacity there are significant benefits in option (c) that outweigh cost differences and thus option (c) is recommended. 

Fig 3.4

Mission heights

Refer to Figure 3.4.

This proposed residential development area was the subject of a private plan application for a zone change to residential.

At the hearings, the Napier City Council made a submission to the effect that the developer was required to:

(a) To convey and discharge sewage to the Greenmeadows Sewer pumping station, and

(b) To pay a financial contribution of $287.54 + GST per lot towards the provision of sewage pumping capacity (from Greenmeadows to the Milliscreen Plant).  

These provisions were accepted by the applicant.

There may be an opportunity for a common pumping main to be laid to the recommended disposal point, but any potential in cost savings from sharing may be offset by the long pay back periods related to such a large number of sections.  This issue is discussed in more detail in the Essential Services Development Plan.

Development in this catchment and disposal of sewage to the Greenmeadows pumping station will increase the peak wet weather flow to beyond its capacity and may result in uncontrolled overflows. Remedial measures include excess flow control and eventually an increase in pumping capacity as discussed earlier in this report.

The recommended option is disposal via a new pumping station in Taradale Road as per option (c) in Section 3.2.

Alternatively, storage during wet weather at Mission Heights (pumping station) and discharge during dry weather is a possible consideration.

Fig 3.5

3.3 kent terrace

Refer to Figure 3.5.

The provision of a satisfactory and economic sewage disposal system in this area could be difficult.

The closest available sewer is at 46 Kent Terrace adjoining the downstream boundary, but the steep topography within the valley would result in some difficult and expensive sewer lines.  Although the bulk of the land is at an elevation significantly higher than the existing connection point in Kent Street, the developer(s) will have to check whether topography will permit the utilisation of this connection point as an outfall for gravity sewer or whether pumping from the lower part of the land will be required.

Development in this catchment and disposal of sewage to Greenmeadows pumping station will increase the peak wet weather flow to beyond its capacity and may result in uncontrolled overflows. Remedial measures include excess flow control and eventually an increase in pumping capacity as discussed earlier in this report.

A financial contribution to allow for an increase in capacity based on similar costs to the other northwestern development areas is appropriate.

Fig 3.6

3.4 Lagoon Farm

Refer to Figure 3.6.

As shown in Figure 3.6, there are two options for the disposal of sewage for the three development areas (Lagoon Farm, Park Island and Citrus Grove).  An outline description of these options and the reasons for considering disposal through the proposed new pumping station in Taradale Road [option (c)] as the preferred option have already been provided in Section 3.2.

The extent of coverage by a single pumping station within the development area will be determined by the maximum depth allowable in the CODE and the topography of the area.  As these will be private developments there is no attempt in this report to address that issue, however, it is likely that two new pumping stations will be required.

Irrespective of the sequence of development there is a certain amount of logic in making allowance for all three areas within a common pumping main to the proposed new pumping station at Taradale Road as shown on Figure 3.4.

If disposal of sewage from this catchment is directed to the Greenmeadows pumping station, this will increase the peak wet weather flow to beyond its capacity and may result in uncontrolled overflows. Therefore the recommended option is disposal via a new pumping station in Taradale, as per option (c) in Section 3.2.

3.5 Park Island 

Refer to Section 3.5 above.  Also Figure 3.6.

Development will require the construction of a pumping station.

3.6 Citrus Grove

Refer to Section 3.5 above.  Also Figure 3.6.

Development will require the construction of a pumping station.

Fig 3.7

3.7 Serpentine/Boys High

Refer to Figure 3.7.

This area is low lying and subject to flooding.  This problem has been referred to in the Stormwater Report with a strong recommendation that residential development be limited to the area of higher ground between Eriksen and Willowbank Roads.

If development proceeded in the lower area, this would present significant problems in the sewerage system at times of surface flooding with the risk of the sewerage system also being flooded.  Therefore development in this area is not recommended.

The development area is close to the two principal pumping mains – Latham and Greenmeadows, and could possibly connect to either if there were enough capacity. However the recommended option is disposal via the rising main of the new pumping station in Taradale Road, as per option (c) in Section 3.2.

Development would require the construction of at least one pumping station and disposal would be as discussed above.

3.8 Playing Fields

Refer to Figure 3.6.

Residential development in this area has been excluded by Council resolution in favour of retaining its use for sports and recreational purposes.

If however this were rescinded, disposal from any  residential development would have to be by means of a new pumping station via the common pumping main to the new pumping station at Taradale Road. 

the Loop

Refer to Figure 3.7.

This catchment is on higher ground and flooding should not be a problem.  The area would require complete sewerage reticulation and disposal.  The catchment area, generating 11 ℓ/s (design peak flow), could be reticulated to the existing Bledisloe Road pump station, although it would require a 4 metre deep cut which exceeds the maximum allowable depth.  It may be found more economical to construct a new pump station. The Bledisloe Road pump station discharges via the Maraenui pumping station into the Latham Street pumping station.


The Maraenui station has just been upgraded because of its inability to cope with excess wet weather flow and it is deemed prudent not to increase the contributory catchment until excess flow investigations have determined whether there is any spare capacity.  In addition, as discussed in Section 2.3.2, the Latham Street pumping station has no spare capacity.

There are two options to disposal of sewage for this area:

(a) Reticulate this catchment into the Bledisloe pump station, upgrade the pumps and construct a new pumping main.

Construct a new 'Loop Road' pump station and pumping main.

Disposal for either option would be into the pressure main from the proposed new Taradale Road pumping station discussed in Section 3.2.

3.9 Riverbend

Refer to Figure 3.7.

Provision of sewerage facilities has similar problems to the Serpentine/Boys High because this is also a recognised flood prone area.

Flooding problems could be overcome by raising the elevation of sections through the use of fill and this should be an essential pre-requisite to any future development if flooding of the sewerage system is to be avoided.

Disposal would be the same as for the Loop area discussed in 3.10 above.

3.10 south pirimai

Refer to Figure 3.7.

There is a recognised stormwater flooding problem in this area but not as significant as that in Riverbend (3.11 above).  Problems and solutions relating to sewerage in this area are almost identical to those in Riverbend above.

Fig 3.8

3.11 Bay View

Refer to Figure 3.8.

The problems with regard to the lack of adequate sewage disposal and the provision of a reticulated sewer system has been the subject of several reports and an intensive community consultation process.

Council has decided to proceed with the provision of a reticulated sewage collection, treatment and disposal system for the urban areas of Bay View. Details are outlined in Appendix C1 Bay View Sewerage - Council Resolution.  A brochure has also been produced and is available to interested members of the public.

The two most significant reports relating to the Bay View sewerage issue are:

(a) Bay View Sewage Disposal – Beca Steven 7 June 1995

(b) A Wastewater Strategy for Bay View – Report from the Bay View Community Liaison Group – Beca Steven 23 July 1998
A summary of the key points and recommendations from these reports is reproduced below:

Bay View Sewage Disposal (Report of Beca Steven)

The key issues contained in this report are summarised as follows:  

Options

Three options with slight variations for sewage disposal were considered.  These were:

(a) Return to the Napier System

This option is based on a new pipeline as the capacity required exceeds that of the 150 mm diameter steel pipeline (ex. Whirinaki Diesel pipeline).

(b) Treatment and disposal locally by way of:

(i) Rapid Infiltration

(ii) Slow Rate Infiltration

(iii) Evapo-Transpiration Beds

(c) New, small diameter, ocean outfall after treatment by way of:

(i) Waste Stabilization Ponds

(ii) Septic Tanks

(iii) Rotating Biological Contactors

The use of a pipeline back to Napier creates problems within the Latham Street sewer system, as insufficient capacity is available in the system.  This would probably necessitate the construction of a pipeline all the way to Awatoto.  The costs of a new pipeline are substantial.  A sewage treatment plant would assist with flow balancing, allowing steady rate discharge to suit the local disposal options stated.  A local disposal option with irrigation of the effluent should be environmentally acceptable.

As mentioned earlier, Council decisions in relation to the Bay View sewerage scheme are summarised and appended to this report (Appendix C1).  The proposed scheme involves a reticulated system that takes sewage to a package treatment plant.  Treatment by ultra violet disinfection will precede effluent disposal by rapid infiltration.

Recommendations of the Community Liaison Group to Napier City Council
1. Treat Bay View as one community and as an integral part of Napier City.

2. Sewerage reticulation is the recommended goal for Bay View.

3. The recommended form of treatment is a package treatment plant and a below ground rapid infiltration system, with staged development as necessary.

4. Through the District Plan Review process, minimum net section size(s) are established and a growth strategy developed to maintain the character of Bay View.

5. Incentives should be provided for early connection to the scheme once it is available.

6. Establish a levy as soon as possible to reduce any upfront capital contribution or ongoing costs; the capital fund can be seeded with:

· The Napier City Council rates refund

· The Hawkes Bay Regional Council disbursement of Surplus Funds

7. Recognition of the “public good” aspect of the scheme with respect to funding from the Hawkes Bay Regional Council and Napier City Council to give an affordable connection fee and annual cost.

8. A flexible range of funding options for Bay View households to be made available, as outlined below:

Fig 3.9

· Option 1:  One Lump Sum/No Levy/Single Uniform Annual Charge (UAC) 
$7,520 and a UAC starting at $132.00 p.a., averaging $211.00 p.a. over 20 years.

· Option 2:  50% Lump Sum/20 year Levy + UAC

$3,500 Lump Sum Levy + UAC $470.00 - $593.00 over 20 years (average $560.00 p.a.)

· Option 3:  No Lump Sum/20 year Levy + UAC

Levy + UAC $760.00 = $890.00 over 20 years (average $850.00 p.a.)

In summary, the connection costs are:

(a) $5,568 for existing households if they connect within the first two years of the service becoming available.

(b) $6,550 for existing households that wait and connect after the first two years but before five years of the service becoming available.

(c) $11,827 for all new houses and for existing households that apply to connect after five years of the service becoming available.
The proposed construction stages and the estimated costs are set out in Table 3.2 below:

	Table 3.2

	Stage
	Detail
	Cost ($M)
	Population

	I
	Reticulation Stage I, Construction Treatment Works and Disposal Scheme depends on land purchase and resource consents.
	1.70
	560

	II
	Reticulation Stage II
	0.92
	1,050

	III
	Reticulation Stage III and 2nd module of Treatment Works
	1.59
	390

	Total
	4.21
	2,000


The District Plan previously included the deferred development of 16.4 ha of land between S.H. 2 and Villers and Buchanan Streets as shown in Figure 3.9.

Provision of sewerage reticulation for residential development of this area will require the construction of a pumping station and discharge to the proposed treatment plant (as yet unlocated).  Costs will include contribution to the Bay View scheme (treatment and disposal).

Council has subsequently removed the deferred residential zoning staus of this land from the Draft District Plan (2000).

Flooding in this area, as outlined in the Stormwater Report, can create significant problems in the operation of any sewerage reticulation system and must be carefully considered in both the design and the implementation stages.

Fig 3.10

3.12 jervoistown

Refer to Figure 3.10.

The area requires a complete sewerage reticulation and disposal system if development is to proceed.  The expected design peak flow is 20 ℓ/s.

The area is low lying with heavy soils that do not allow the effective disposal of septic tank effluent.  A private initiative some years ago to promote a sewerage reticulation and disposal scheme did not attract sufficient support for a self funded community sewer scheme.

The provision of sewerage would require the construction of a pumping station and a separate pumping main to the Greenmeadows – Awatoto main.

Reticulation and pump station construction will have to take place in the road reserve and will necessitate Council input both in financial and construction terms to enable the orderly development of the area to proceed.  Mechanisms to finance the works and recovery from the existing population and future developers will have to be implemented.

Experience with Bay View residents suggests that infill development will not be accepted readily and that the resulting cost implications on existing property owners will form a significant barrier to the installation of a reticulated sewage scheme.

Council has subsequently decided not to include residential zoning of the areas shown as infill or green fields on figure 3.10 in the Draft District Plan.  Council proposes to place a limit on development by means of a minimum lot size of 1,500m2 in the rural settlement zone. 

3.13 Residential Infill

3.13.1 Excess Flow Control

NUGS 99 re-addressed the potential for infill within the City in the light of studies undertaken since UGS 92.  The revised figures according to the Council Planning Department are shown in Table 3.3.  NUGS 99 commented that there appears to be no absolute constraint on development due to lack of services, but consideration must be given to the consequences of excess wet weather flows in the sewerage system.

It is considered, however, that infill will ultimately be constrained by sewerage capacity which is mostly determined by wet weather flows.

	Table 3.3
Revised Infill Development (Lots)

	Suburb
	Existing Households
	Potential 
Infill
	Potential Total

	Westshore
	527
	24
	551

	Ahuriri
	338
	0
	338

	Hill
	2,292
	36
	2,328

	Napier South
	2,011
	65
	2,076

	Marewa
	1,798
	309
	2,107

	Onekawa
	2,104
	366
	2,470

	Maraenui
	1,092
	147
	1,239

	Pirimai
	1,243
	149
	1,392

	Tamatea
	1,967
	81
	2,048

	Greenmeadows
	1,639
	0
	1,639

	Taradale
	3,664
	331
	3,995

	Total Houses
	18,675
	1,508
	20,183

	Source:  Napier City Planning Division Jan 1999.  See also ESDP95 Potential Infill as at 1994 - 2,135


As mentioned earlier in this report, Napier has problems with excess flow which are evidenced by uncontrolled sewage overflows during severe storms and the difficulties experienced by some residents to use flooded toilets at times of heavy rainfall.  Excess flow investigations have been discussed in Section 2.2 and some progress on control has been made.  The pipe renewal program will significantly assist with this problem as excess flow is one of the driving forces behind this project, particularly in areas such as Napier South.

If the UGS92 theoretical infill potential of 10,000 new housing units were allowed, there will be a significant increase in dry weather sewage flows.  However, this potential infill is not considered likely over the planning period.

Traditional estimations of sewage flows, both dry weather and peak wet weather, have been based on the assumption that they are proportional to population.  Wet weather flows, direct connections and other factors not directly related to population, suggest that successful excess flow control is the best means of achieving spare capacity for infill development.  

However, the distinction between infiltration control for maintenance purposes and that for infill urban growth is not easily defined and as a consequence no financial contribution for this purpose is proposed to be levied on developers.

Redirecting and Upgrading Sewage Pumping Stations

Of the three pumping stations outlined for this work in the 1995 Report two (Harold Holt and Constable Crescent) have been completed and the third, McLean Park, is programmed for construction in year 2001/02 in the 10-year capital plan.

It appears that little, if any, additional benefit can be achieved from further redirection of the sewage system and thus further improvements should be focussed firstly on excess flow control and secondly on upgrading sewer capacities.

Infill Potential in the Latham Street Catchment

The potential infill in the Latham Street catchment is 1,640 household units, which based on a design flow of 1,100 ℓ/h/d gives an additional flow of 56 ℓ/s.

The upgrading works undertaken for the Latham Street system, as outlined in Section 2.3.2.2, provides an increase in pumping capacity of 180 ℓ/s.  However, this additional capacity will most likely be taken up by infiltration driven excess flow, and thus a program of excess flow reduction should be implemented to provide capacity for the extra flow from infill development.

3.13.2 Infill Potential in the Greenmeadows Catchment

When the Greenmeadows-Awatoto pumping main was constructed in 1988 at a cost of $1.256 million, the increased flow capacity that was made available was used as a basis for charging a sewage development levy on subdivisions.

As discussed in Sections 2.3.1 and 3.2 there is a need to consider increasing the capacity of this pumping main beyond its current 300 ℓ/s to enable both infill and greenfields development.

However the construction of a new pumping station in Taradale Road would cater for greenfields development.  If further infill required additional capacity at Greenmeadows this could be achieved by diverting the Park Road pumping station to the new Taradale Road pumping station via the Western pumping main.

summary of likely works required to cater for future city development

The works associated with urban development fall into two categories - on-site and off-site.

The responsibility for on-site works generally falls directly on the developer.  The general scope of these works have been identified within each of the previous sections and some detail of the costing estimates has been provided in Appendix B1.  No summary is provided in this document.

The off-site works which generally are undertaken by Council and for which Financial Contributions are charged are summarised below:

(a)
Redirect McLean Park pumping main
$214,800

(b)
New pumping station (Taradale Road)
$2,447,375

(c)
Bay View Sewerage
$4,210,000


Total
$6,872,175



________

Fig 3.11

3.14 awatoto Industrial

Refer to Figure 3.11.

Industry in Awatoto has the advantage of location i.e. it is at the downstream end of the wastewater system and there is an apparent spare capacity of about 100 ℓ/s at the Milliscreen Plant.  However, the adopted wastewater treatment strategy requires separation of the Awatoto Industrial wastewater for treatment purposes.  In effect this will mean a new collection system for Awatoto domestic wastes and any new development will require two separate systems.  Internal retrofitting within existing individual industrial premises will also be required.

The recent Napier City Council Industrial Review does not address the issue of wet industry transferring to Awatoto and the inherent advantages. The recommendation of the review is for a reduction or retention of the status quo in industrially zoned land.  No further industrial greenfields development is recommended.  

One result of the Wastewater Strategy Study was the consideration of the separation of domestic and industrial waste in the Awatoto area.  This will allow a more cost efficient treatment process to be applied to industrial waste and will eventually require separate wastewater reticulation mains for the domestic and industrial waste streams.

Meanwhile it is strongly recommended that any new construction involving waste disposal includes separate pipelines for domestic and industrial flows.

Wastewater reticulation is currently confined to an area along Waitangi Road bounded on the north by Higgins Contractors and on the south by Normanby Street.  The two high water usage industries just north of Higgins dispose of their wastewater by pumping directly into the Latham Street pumping main in Waitangi Road.  

Planning for future reticulation and/or disposal will be on an ad hoc basis, critically dependent on the proposed peak rates of discharge.  The current reticulation has some limitations of capacity.  Disposal may be directed to either the existing reticulation, the Awatoto pumping station or the Milliscreen Plant.  Developers must expect to pay the full cost of all works.

Fig 3.12

3.15 commercial/industrial infill

Refer to Figure 3.12.

The Napier City Council Industrial Review undertaken by the consultants, Environmental Management Services, addressed the demands for development, and particularly in the areas of Ahuriri, Pandora and Onekawa.  Their conclusions are set out in the “Infrastructure Report” presented to the Council in June 1999.

Two significant issues were discussed:

(a) The need to control the rate of sewage discharge which is being implemented as a rule in the District Plan at a maximum of 0.65 ℓ/s/ha; and

(b) The need to provide wastewater disposal by means of upgrading pumping capacity and an appropriate financial contribution to cover the costs.

The areas shown on Figure 3.12, not being serviced by sewerage, are residual fragments bordering serviced commercial and industrial land.  These sections have little in the way of legal access and will prove both difficult and expensive to reticulate.  The old Tutaekuri riverbed and Tamatea Drive effectively cut the area into three parts compounding difficulties in servicing the properties.

The aim of any development proposal should be to achieve a comprehensive and integrated solution.  That part of the area to the north of Tamatea Drive is held in a single ownership which will assist that process.

The under developed areas in Pandora/Onekawa have the potential to discharge up to 45 ℓ/s (at the proposed maximum rate of 0.65 ℓ/s/h).  If this rate is taken up by a majority of the property owners then reconsideration of the effect on the system will be necessary.  Possible mitigation measures are documented in Section 2.9.  This area may be able to provide an appropriate site for some temporary wet weather storage of excess flows.

FigKing/Guppy

King Street and Guppy Road

Initial considerations of the effect on the Wastewater disposal system from residential development of this area were undertaken in ESDP95.

This area is part of the catchment for the Guppy Road pumping station, which then discharges into the sewerage system draining to the Greenmeadows pumping station.

Residential development of this area will increase peak wet weather blow in both the Guppy Road and Greenmeadows pumping stations.  This and other effects were recognised in ESDP95 and as a result a number of measures were implemented.

(i) The sewer pipe reticulation has been extended in conjunction with the upgrading of Guppy Road.

(ii) Greenmeadows Pumping Station has been upgraded with new pumps and speed controls.  This will have a beneficial effect on the ability of Guppy Road pump station discharge in wet weather.

(iii) Upgrading of Guppy Road pump station has been deferred until a clearer direction regarding sewerage for Jervoistown is found.

(iv) Direct inflow/infiltration investigations and enforcement in the Guppy Road catchment have been completed.

(v) Financial Contributions for sewerage upgrading have been included in the District Plan.
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App A1
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APPENDIX A4

	SEWER PUMPING STATIONS - RECORDED PEAK DISCHARGES - 1995

	Pumping Station
	Date
	Hours
	Pumping
Capacity
(ℓ/s)
	24 Hr Average
(ℓ/s)
	8 Hr
Average
(ℓ/s)

	Hardinge
	20.02.93
	27.0

18.4

1.8

	37/50

39

54
	34.3
	42.3

	Stafford
	11.03.88
	29.0

20.3
	22
	15.4
	22.0

	Lever
	24.12.85
	26.0

1.5

23.6
	38

47
	35.0
	39.7

	Thackeray
	08.03.88
	24.0

19.3

5.3
	120

194

240
	185.0
	210.0

	Marewa P
	26.05.89
	24.0

18.5

11.4
	17

33
	20.7
	33.0

	Tamatea
	23.07.92
	24.0

24.2

23.6

21.9

21.5
	54

89

109

154
	147.0
	154.0

	Merton Cres
	30.12.80
	24.0

24.0

0.0
	44
	44.0
	44.0

	Wakefield
	09.03.88
	21.0

11.7

2.2
	37

47
	22.0
	40.0

	Onekawa
	23.07.92
	16.0

16.1

16.0
	
	103.0
	103.0

	Ward
	01.08.90
	18.2

18.2

18.2
	17

24
	24.0
	24.0

	Constable Cres
	24.08.90
	26.4

26.4

23.3
	16

18
	17.8
	18.0

	Harold Holt
	10.03.88
	24.0

24.3

24.4
	29

36
	36.0
	36.0

	Greenmeadows
	24.07.92
	21.9

21.9

9.3
	202

252
	223.0
	252.0

	Maraenui
	06.11.91
	24.8

24.8

24.8
	37

43
	43.0
	43.0

	Mersey
	20.02.93
	26.5

20.5

16.1
	45

75
	53.0
	75.0
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App A6

APPENDIX A7

	INDUSTRIAL WATER CONSUMPTION AND SEWAGE DISCHARGES

	
	Mersey
	Wakefield
	Taradale Road

	Area developed land
(ha)

Area undeveloped land
(ha)
	23.00

79.00
	100.00
	36.00

	Water

Ave. water consumption
24 hr ℓ/s

Ave. water consumption
8am - 4 pm ℓ/s

Ave. water consumption
ℓ/s/developed ha
	38.00

44.00

1.91
	5.60

8.30

0.08
	1.30

3.20

	Sewage
Ave. sewage discharge
24 hr ℓ/s

Ave. sewage discharge
8am - 4pm ℓ/s
	38.00
	8.40

10.40
	N/A

	A.D.W.F. Residential
ℓ/s

P.W.W.F. Residential
ℓ/s
	1.20

3.00
	
	

	Pump station capacity
1 pump

ℓ/s

2 pumps

ℓ/s
	45.00

75.00
	37.00

47.00
	68.00

N/A

	P.W.W.F. (Ind + Res) Sewage

24 hour average
ℓ/s
8 hour average
ℓ/s

8 hour average
ℓ/s/ha
	55.00

75.00

3.26
	22.00

40.00

0.40
	8.0

15.0



	P.W.W.F./A.D.W.F. Ind Sewage

	1.95
	3.84
	N/A
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appendix C

General
APPENDIX C1

Bay View Sewerage – Council Resolution

On the 19 May 1999 Council resolved to adopt the following recommendations:

Recommendations
1. To receive the Bay View Community Liaison Group’s report.

2. To adopt in principle the recommendations of the Bay View Community Liaison Group.

3. To adopt the following sewerage reticulation strategy for Bay View by authorising staff to:

· Obtain a site for the package treatment plant.

· Prepare and lodge resource consent applications including an Assessment of Environmental Effects as soon as practical.

· Once resource consents have been obtained initiate construction and commissioning Stage One of the treatment plant and Stage One of the reticulation.

[Note the financial commitment to this point is $1.7 million ($461,000 contribution from Council with the balance being funded by special loan)]

· Prior to moving to Stage 2 of the treatment plant and Stages 2 and 3 of the reticulation, undertake a review of the strategy and associated costs.

4. That connecting to the scheme is voluntary.

5. That the fees for connection of each existing separately inhabitable dwelling unit to the sewage reticulation system be:

	$5,568
	Each separately inhabitable dwelling unit provided application to connect and payment is made within two years of notice being given that the service is available to that separately inhabitable dwelling unit.



	$6,550
	Each separately inhabitable dwelling unit provided application to connect and payment is made between two and five years of notice being give that the service is available to that separately inhabitable dwelling unit.



	$11,827
	Each separately inhabitable dwelling unit provided application to connect and payment is made after five years of notice being given that the service is available to that separately inhabitable dwelling unit.


6. That for the purposes of this resolution, an existing separately inhabitable dwelling unit is a separately inhabitable dwelling unit which has been built or for which building consent has been obtained at the date of this resolution.

7. For all new separately inhabitable dwelling units built or for which building consent is obtained after the date of this resolution, the connection fee shall be $11,827, such fee being reviewed annually.

8. That pursuant to Section 463 of the Local Government Act 1974, Council may offer an advance or advances to the owner of any existing separately inhabitable dwelling unit(s) for the purposes of enabling the owner to do all things necessary to connect the separately inhabitable dwelling unit(s) to the sewage reticulation system.

9. That for the purposes of this resolution and Section 463 of the Local Government Act 1974, “all things necessary to connect” shall include but is not limited to payment of connection fees for the connection to the sewage reticulation system.

10. That advances shall be made on terms agreed by Council and shall be repayable over a period up to 20 years.  The agreement providing for the advance shall also specify that any outstanding balance is repayable upon the transfer by sale or otherwise of the property to which the advance relates.

11. 50% UAC

· Phase in the 50% UAC over a 5 year period (10% per year for 5 years) for those properties not connected but within 30 metres of the service

12. That Council contribution be funded from:

· $230,000 from the Napier Sewerage Special Fund and that this be transferred immediately to a Bay View Sewerage Special Fund.

· $230,000 from rates in the 2001/2002 financial year.

· That the 10% “public good” aspect was increased to 15% and identified as an early payment discount.

APPENDIX C2

INFILTRATION PROGRAM

C2.1
Extract from NZ National Infiltration and Inflow Manual, Chapter 7 Project Planning and Implementation 10 pp

C2.2
Infiltration Program – Progress to date

C2.3
Effect of Direct Inflow

C2.4
Photographic Examples of Direct Inflow

C2.5
Strategies for Reducing Excess Flow
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7 PROJECT PLANNING AND IMPLEMENTATION

7.1 SYSTEM CAPABILITY

Wastewater systems are designed to convey wastewater flows that are generated from
within the community they serve. These wastewater flows are based on assumptions of
the individual contributions from the various elements of the community including
residential, industrial and commercial properties. This flow is the average dry weather
flow (ADWF) that must be conveyed by the wastewater system. This flow is modified
by appropriate factors to give the peak dry weather flow (PDWF) and the wet weather

flow (WWF).

These PDWF and WWF factored flows are designed to size the components of the
wastewater system to cater for daily peak flows and to allow some limited infiltration
and inflow from various sources into the system without causing overflow. These flows
assume a good quality wastewater system and do not allow for the long term
deterioration of a wastewater system due to lack of maintenance.

The capability of a wastewater system is its ability to collect, transport and treat the
flows that it receives from the various wastewater generators in the community and all
extraneous flow sources that can contribute to flows. The capability of a wastewater
system is not the theoretical capacity of the whole of all the components wastewater
system or a measure of its deterioration system but its ability to handle actual flows that
are imposed on the system.

7.2 WASTEWATER SYSTEM DESIGN

Most wastewater systems at some stage of their life cycle reach a point where some
flow events exceed the capability of the system with the result of overflow of sewage
not as a result of an operational failure. In most cases this overflow occurs in periods
of wet weather as a result of increasing wet weather flows caused by system
deterioration. While this type of wet weather system failure is highly undesirable,
overflow in dry weather conditions, as a result of flows exceeding capacity due to lack
of planning or excessive groundwater infiltration, is completely unacceptable.

Programmes to rectify this problems have been undertaken by many authorities, and
generally target the symptoms rather than the cause and in such cases provides short
term relief or just transfer the problems elsewhere. The new approach is to identify the
source of the problem and deal with it to provide a longer term and more durable
solution. The solution that has too often been adopted in the past is to undertake capital
works designed to convey the flow past the problem area where it occurs. The overall
load on the system to an extent that will cause failure elsewhere or resistance to

increased discharge.

2808625 Beca Steven and Australian Water Technologies Pty Ltd 21 August 1995
IWR3M4132.WP5
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7.3 TRADITIONAL APPROACH

The traditional approach to solving these types of problems is to note the deteriorating
hydraulic loading situation from operational observations and to design sore form of
relief to eliminate the obvious symptoms. All too often this approach does not consider
the root cause of the problem and the solution is very localised in its impact with a
result that the problem is usually transferred to some other point in the system to
reappear at some later time when that flows at that section exceed capacity.

A new approach to determining wastewater system capability and to rectify operational
and capacity problems has been developed that looks at the whole of the system rather
than identified problem areas and identifies the root causes of capacity problems and
define remedial actions at the most appropriate locations which might not be the
locations where the problems are being observed. This new approach is gaining favours
around the world in preference to the traditional approach.

7.4 RATIONAL APPROACH

The rational approach considers as far as possible all factors relating to the generation
and transportation of wastewater flows in a wastewater system. This approach is based
on the assessment of actual rather than theoretical data related to the wastewater system
and attempts to locate the root causes of system problems.

The approach assumes that a PARETO effect will exist at all levels of a wastewater
syster... It further assumes that the causes of system problems can be easily identified
and their impact quantified and that a plan can be developed to address only the issues
that will return the most benefit. The major disadvantage of this approach is the effort
required to establish the PARETO curve and to locate the most significant causes.
However, this extra effort will, in most cases, be rewarded by significantly lower total
project costs and much higher probability of success.

The PARETO effect assumes that the source of the major extraneous flows will be
located in a relatively small part of the system and that by locating and rectifying these
major sources of flow, a cost effective and long term sc.ution can be implemented. This
PARETO effect has been identified and utilised by a number of water authorities around
the world with good effect and has provided demonstrable results. It has also been
demonstrated that the effect can exists at all levels down to the smallest catchment.
Figure 7-1 illustrates the PARETO effect in a wastewater system. Figure 7-2 and
Figure 7.3 illustrates the Traditional and Rational approach to restoring capability.

2808625 Beca Steven and Australian Water Technologies Pty Ltd 21 Augusm 1995
1WR34132.WP5
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FIGURE 7-1 PARETO CURVE DEVELOPED FROM AN I/l REDUCTION ANALYSIS
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The approach can be applied to wastewater systems of any size as long as the
principles are followed. The approach requires that a system be successively broken
down into smaller elements for detailed investigation once larger elements have been
examined and non-critical elements eliminated in accordance with the PARETO
effect principle. For example, a large wastewater system can initially be broken
down to catchments serving populations of approximately 10,000 persons. The
catchments selected by analysis of performance are then further broken down into
mini catchments of 500 - 1,000 persons for further analysis which is followed by a
detailed examination of the mini catchments selected by analysis of performance to
locate the sources of the system problems which have the most impact on the system
as a whole. This procedure can be adopted for catchments serving 1,000 to
1,000,000 persons by the appropriate selection of catchments and so is appropriate to

even the smallest town.

This stepped approach will identify conduit capacity deficiencies and the locations
and quantities of excessive flows. This will allow the selection of options that
consider all factors such as conduit under-capacity, conduit deterioration and inflow
infiltration which will ensure that resources are applied to the most cost effective
projects to achieve a desired system solution to loss of capability. This option
assessment can be undertaken by simple manual processes or computerised linear

programming techniques.

2808625 Beca Steven and Australian Water Technologles Pty Ltd 21 August 1995
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7.5 COST EFFECTIVENESS

The cost effectiveness of the rational approach is best described in Figure 7-2. The
predicted performance of an existing wastewater system is shown. It can be seen
that with growth, dry weather flows are likely to increase to a point where, if no
action is taken, dry weather flows will exceed the capacity of the system and dry
weather overflow will occur. In a similar way, increasing deterioration of the system
will superimpose increasing wet weather flows resulting in more frequent and larger

overflow events.

FIGURE 7-2 RATIONAL APPROACH TO SEWERAGE PLANNING

FLOwW

Existing Capacity

TIME

FIGURE 7-3 TRADITIONAL APPROACH TO SEWERAGE PLANNING
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The approach can be applied to wastewater systems of any size as long as the
principles are followed. The approach requires that a system be successively broken
down into smaller elements for detailed investigation once larger elements have been
examined and non-critical elements eliminated ir accordance with the PARETO
effect principle. For example, a large wastewater system can initially be broken
down to catchments serving populations of approximately 10,000 persons. The
catchments selected by analysis of performance are then further broken down into
mini catchments of 500 - 1,000 persons for further analysis which is followed by a
detailed examination of the mini catchments selected by analysis of performance to
locate the sources of the system problems which have the most impact on the system
as a whole. This procedure can be adopted for catchments serving 1,000 to0
1,000,000 persons by the appropriate sel=ction of catchments and so is appropriate to
even the smallest town.

This stepped approach will identify conduit capacity deficiencies and the locations
and quantities of excessive flows. This will allow the selection of options that
consider all factors such as conduit under-capacity, conduit deterioration and inflow
infiltration which will ensure that resources are applied to the most cost effective
projects to achieve a desired system solution to loss of capability. This option
assessment can be undertaken by simple manual processes or computerised linear
programming techniques.

The traditional approach assumes that by providing sufficient extra capacity both wet
and dry weather flows can be contzined. Figure 7-3 shows this approach and
indicates that provision of additional capacity will need to be continued indefinitely
to cater for increasing system expansion and deterioration. It does not allow for
regulation of discharge quantities from a treatment plant or unaccounted loss of flow
from overflows that will then need to be carried by an amplified system.

The rational approach, as shown on Figure 7-3, assumes that by addressing the flow
at its source and undertaking rehabilitation work to reduce flows at the source, the
cost of providing additional system capacity will be dramatically reduced and that by
maintaining an ongoing rehabilitation programme as part of a system management
plan, the capability of a system can be maintained indefinitely.

2808625 Beca Steven and Australian Water Technologies Pty Ltd 21 August 1995
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FIGURE 7-4 DEVELOPMENT OF A COST EFFECTIVE MODEL
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Figure 7-4 illustrates the costing basis of the rational approach. The cost of
transporting and treating excess flows from zero to 100 % flow reduction and the
cost of reducing excess flows from zero to 100 % is illustrated. By combining work
aimed at increasing system capacity and work aimed at flow reduction, an optimum
cost effective balance of works can be obtained which can be as much as 50 % less
than the traditional approach of providing additional capacity. This optimum position
is variable due to a number of factors such as actual cost rates and policies of the
wastewater from 30 % - 50 % flow reduction.

The models illustrated above are typical of a iarge number of projects carried out or
under way around the world. They point out the need to undertake system
rehabilitation to remove flows at the source and to maintain a rehabilitation
programme after the initial works have been completed and the system capability

restored.

Systematic analysis of the cost effectiveness of individual sub-catchment
rehabilitation would be a mammoth task. In the system of 200 sub-catchments, each
with three possible I/I reduction levels to test there are 3% combinations of I/I
measures. Combined with ten possible treatment sites, each with five possible levels
of treatment, there are over 10'® possibilities.

A systematic analytical approach is needed to find the optimurh combination without
having to consider all possibilities. Dynamic linear programming techniques are how
available to analyse system wide costs and flow impacts of various I/I combinations
at each of the hundreds of nodes in the simplified modelled system. SEEKER is
such a programme developed by Sydney Water Corporation.

2808625 Beca Steven and Australian Water Technologies Pty Ltd 21 August 1995
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FIGURE 7-5 SEEKER OPTIMISING MODEL INPLTS

As shown in Figure 7-5 cost curves are entered for transport, treatment, storage and
I/T reduction. I/I costs are determined per length of sewer based on the severity of
rainfall ingress in each sewer sub-catchment and unit rates and effectiveness
determined from pilot I/I projects. System and flow data such as link capacity, peak
dry and wet weather flows, RDI/I etc., are also input for each gauged sewer
catchment as is storage sites and treatment plant locations.

The programme checks the capacity of the downstream pipe section from the first
inflow node and compares it to the flow for a range of I/ reduction levels. It sizes
and costs system capacity increases (pipe size, SPS or storage) and I/I correction and
carries flows for each I/I combination onto the next node where the process is
repeated (see Figure 7-6).
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FIGURE 7-6 SEEKER EXAMPLE
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Non optimal cost solutions for similar flows are discarded. Treatment costs are
finally added at the treatment plant node for each resulting combination surviving

and combinations sorted on cost. Combinations are sorted on cost and the

least cost

solution is then traced back through the network and works aimed at capacity

increases and catchment I/I targets determined.

Performance parameters such as minimum target levels of I/I, maximum storage size,
etc., can be built into the programme to suit project objectives and constraints. The
programme is of immense value to screen solutions, the best of which can be then

run through sewer models to determine accurate hydraulic performance.

Such a programme can be linked to geographical information systems for access to

system data and presentation of results.
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7.6 INFLOW/ INFILTRATION STRATEGY

The use of the rational approach implies the acceptance of a very high level of
investigation is required from the outset and unless there is a firm commitment to
investigation this rational approach will not work. The cost savings that result from
this investigation will be returned many times over during the capital investment
phase of the work which can also be phased and managed to achieve optimum and
demonstrable results within the authorities budget capability and constraints. This can
already been seen in Figure 7-2 where the rate of expenditure on new works and
rehabilitation can be defined to meet a desired standard in an agreed time frame and
programme and project cash flow can not be developed to manage the process.

The heart of the rehabilitation plan is an infiltration/inflow correction strategy and
methodology which focuses on the hydraulic issues that must be addressed. In
essence, this I/I strategy consists of four stages which allow a systematic approach to
the planning and execution of a cost effective rehabilitation strategy. These stages
are listed below :

7.6.1 STAGE 1- FLOW MEASUREMENT AND ANALYSIS

This stage involves the collection and analysis of data on actual flows being
conveyed under all conditions by a wastewater system and the assessment and
location of possible sources of flow. This analysis can locate areas of high and low
weather flows indicating dry weather infiltration or exfiltration, sources of wet
weather flows and their magnitude and potential sewage overflow locations.

7.6.2 STAGE 2 - SOURCE DETECTION AND ANALYSIS

This stage identifies the PARETO mini-catchments from Stage 1 and subjects them
to an intensive investigation to locate the source of the flows and their cause. This
study leads to the development of a rehabilitation plan which determine the most
appropriate and cost effective rehabilitation techniques to be employed to solve the
hydraulic problems. These techniques are selected also to meet the assessed
structural problems encountered.

Included in a source detection programme is smoke testing to locate inflow sources,
visual inspections to locate manholes and gain a general assessment of the system,
CCTYV inspection to obtain statistical data and to identify structural condition to
determine rehabilitation methods, and tree root eradication to ensure roots are
removed and have died both before rehabilitation. The rehabilitation plan derived
from this stage forms the basis of the work to solve the system problems.

2808625 Beca Steven and Australian Water Technologies Pty Ltd 21 August 1995
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7.6.3 STAGE 3 - REHABILITATION

This stage converts the rehabilitation plan into works that can be executed to rectify
the problems. These works are aimed at the minimum effort required to achieve the
hydraulic result while also addressing and identifying structural problems.

7.64 STAGE 4 - EVALUATION

This stage involves a review of flows in the rehabilitated catchment to determine the
effectiveness of the work undertaken.

The VI correction component of an overflow reduction programme provides many
extra benefits in the form of local reticulation sewer inspection, maintenance and -
rehabilitation. In addition to reducing flows in the trunk wastewater system, it also
reduces flows in the reticulation system and stops local sewer overflow from
manholes and property fittings. It can also reduce dry weather flows by eliminating
groundwater infiltration base flows and prevent pollution of groundwater by
eliminating exfiltration. I/I correction can be applied equally effectively to large and
small wastewater systems to gain trunk and reticulation capability and flow reduction
benefits.

2308625 Beca Steven and Australian Water Technologles Pty Ltd 21 August 1995
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APPENDIX C2.2

INFILTRATION PROGRAM – PROGRESS TO DATE

	Infiltration Issued for Catchment
	Date
1st Visit
	Number of Houses
	Number Failed
	1st
Re-inspection
	Number Failed
	2nd
Re-inspection
	Number Failed
	3rd
Re-inspection
	Number Failed
	Asset Mgmt notified for Letter “F1”

	McLean Park
	00/03/97
	793
	62
	30/01/98
	50 & 17 (May)
	24/08/98
	9
	25/09/98
	9*
	13/01/99

	Munro Street
	08/02/98
	602
	73
	20/05/98
	24
	25/08/98
	6
	25/09/98
	6*
	13/01/99

	Milton/Roslyn Roads
	20/04/98
	56
	18
	28/07/98
	7
	18/11/98
	6
	20/12/98
	6*
	13/01/99

	Kennedy/Arnold
	23/04/98
	23
	5
	27/07/98
	2
	18/11/98
	0
	---
	---
	---

	Guppy
	28/12/98
	400
	37
	05/05/99
	6
	
	6
	
	N/A
	

	Corunna
	10/02/99
	220
	15
	16/06/99
	6
	
	6
	
	N/A
	

	Total
	
	2,094
	210
(10%)
	
	62
(3%)
	
	33
1.6%
	
	
	


*
Note:  Council is considering further action in respect of non-compliance of these properties.

APPENDIX C2.3

EFFECT OF DIRECT INFLOW

The first stage of the Infiltration Program has been the removal of all direct inflow of stormwater from the sewerage system.  This has meant the redirection of all house downpipes draining to sewer gully traps and ensuring gully traps do not drain surface water.

The results to date on progress are shown in Appendix C2.2.

The Asset Management Plan provides in policy S1:Sewage Flooding a return period of five years on which to base flooding criteria.

Based on this return period a house roof area of 100 m2 would have the following runoff:

24 hours Storm Direct Inflow
0.133 litres/second

P.W.W.F. (sewage)
0.034 litres/second

Factor (stormwater/sewage)
4

2 hours Storm Direct Inflow
0.583 litres/second

P.W.W.F. (sewage)
0.034 litres/second

Factor (stormwater/sewage)
17

APPENDIX C2.4
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1. This sewer sump has had alterations to allow stormwater entry into the sewer system.
A brick has been removed from the top internal corner of this sump and has been
placed into the stormwater channel to allow entry into the sewer sump. This is a
considerably large catchment for stormwater. See picture attachment.

SEWER SUMP

DOWNPIPE

STORMWATER CHANNEL / ENTRY
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1. The gully surround of this gully trap needs to be raised to the minimum height
especially with the close proximity of the two services to each other. See
picture attachment.

STORMWATER SEWER/ RAISE SURROUND




APPENDIX C2.5

STRATEGIES FOR REDUCING EXCESS FLOW

1.
HOUSE/HOUSE INSPECTIONS

Objective
To minimise the direct inflow of stormwater from private properties by:

(a)
Visually inspecting stormwater downpipes for faulty gully traps and undergoing smoke testing of sewer pipes.

(b)
Current program includes advertising, inspections, fault notifications, follow-ups, reporting, documentation and recording.

2.
CAMERA – INSERTING A SPECIAL CAMERA INSIDE PIPELINES

Objective

To (i) identify and locate structural faults and (ii) analyses existing faults and condition of pipes.  Reference – NZ Pipe Inspection Manual.

(a)
Identifying significant faults and initiating remedial works.

(b)
Reporting on the condition of faults, including recommendations for renewal programme.

(c)
Identifying redundant sewer connections.

(d)
Updating records of the pipe asset – diameter, pipe lengths, material and condition, initially on a statistical basis.

3.
VISUAL INSPECTIONS OF MANHOLES
Objective
To identify potential infiltration points and structural defects by:

(a)
Visually inspecting manholes in low areas subject to flooding.

(b)
Visually inspecting for leakage inside manholes.

(c)
Pressure testing for leakage inside manholes.

4.
UNDERTAKING FLOW MEASUREMENT

Objective
To provide an analysis identifying the catchments and subcatchments with the greatest infiltration problems, and to identify the nature of the problem.  This is best conducted after the house/house inspections are completed as the results will then relate to other than obvious direct inflows.  The following measurements are undertaken:

(a)
At pumping stations and comparing against other pumping stations.

(b)
Rainfall.

(c)
In pipelines and thus investigating at a subcatchment basis.

App C3
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17th November 1QG4

The Drainage Engineer,

Napier City Council,
Private Bag,
Napier.

Dear Sir,

Capacity of Major Sewage Pumping Stations

During the past few months I have carried out a number of
flow tests at the Council's major stations and discussed the
stations' operations with your supervisory and maintenance
staff. The following is a summary of these tést results together
with my observations on practical matters relating to each

station. I have added opinions, conclusions and qualifications
you can take them into account when

1

where appropriate so that
finalising your "Essential Services Development Plan.

Qutfall Pumps at Milliscreen Plant. (Commisésioned in 1990)

There are two KSB-SNT 425-3006 wvariable speed pumps at
and the

this station. Only one pump operates at any one time a
other acts as a 'stand by'.

dlthough these pumps are desigrned to pump 1400 litres per
second against a head of 15.4 metres, the test on No.2 pump
showed that the working head is much lower than 15.%4 metre
due to less friction and lower than anticipated head losses at

the diffuser.

It is my opinion that the pumps and pipeline are capable
of handling up to 1500 litres per second for short periods
during wet weather; provided that the diffuser ports are kept
clear, sediment levels in the diffuser are regularly checked
(and if necessary sediment is removed), and that a means is
found to reduce the pressure spikes which appear to take place

when the pumps accelerate.

A check will need to be made if the milliscreens can
handle the increased flow for short periods and consideration
should be given to evening out some of the peak flows entering

the station. .
(Ref: My letter of 25th Aug.l1994 for further details).

Latham St. Pump Scation. (Commenced pumpiné,tq Awatoto in L9738 ) .

This station is the largest of the stations delivering
sewage to the milliscreen plant and serves most of the older
established areas of the City including bluff hill and the’
adjacent industrial area. There are three Gwynnes variable
speed pumps with 250 diam. deliveries discharging into a 787
diameter pumping main 4670 metres in length. The station pipe-
work is well proportioned and creates a minimum of frictcion.

APPENDIX C4
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One or two pumps operate as required by the inflow and the third
pump is a ‘standby pump’ only.

The tests show that the friction in the pumping main is
much less than the normal sewer design charts indicate. I have
found the Humes' Concrete Pipe Chart based on a Scobey's C = 0.40
is a realistic chart for determining the head loss in spun concrete
pipes handling sewage and have used this chart for determining the
hydraulic gradient for a possible future flow of 860 litres per

second from this station.

The pumping main has a working pressure of 23.5 meires
head based on a test pressure of 42.7 metres head. There is a
200 mm diameter 'vacuum preventing' pipe teed off the rising
main into the sewage well above the sewage level. A reflux
valve in this pipe opens if a vacuum 1is caused by the sudden
stopping of the flow, such as occurs during a power failure.
This pipe was heard to be functioning during the tests.

Referring to the plan showing the test hydraulic gradients
and the proposed hydraulic gradient, the main friction test was
done at 720 litres per second. A quick test at 880 litres per
second produced a pressure equivalent to R.L.27m. The surge
pressure, immediately after all three pumps were stopped by
switching the power off, was only 14 metres above this work
pressure. Six repetitive surges were noticed after the fir
one with reducing pressure peaks. This would indicate that
the present pumps, under the present hydraulic conditions,
produce very low surge pressures. However, when the pumps were
accelerating under manual control the surge pressure went up Lo

the equivalent of R.L.32.5m.

o

nO
-
[

From the tests on surge pressure carried out, I conclude

that the 3 existing pumps could be run together at up to 1000
RPM to produce 860 litres per second for short periods under
wet weather flow conditions. When the flow from Greenmeadows
is increased it will be necessary to duplicate the pumping
main for 830 metres along Waitangi Road.

to be changed in Latham St. dt will be

bout their surge char-

e higher
to reduce

If the pumps are
necessary to check with the suppliers a

acteristics in case they stop more rapidly and caus
surge pressures. Ffurther measures may be necessary

surge pressures-if this 1is the case.

The pumps and control equipment at this station have just
recently been overhauled and could give many years of further

However, they do clog with rags and other debris and

service.
This work takes less than half an

need clearing twice a week.
hour but is an unpleasant task.

Tt would be desirable to recondition the 'Veriflux' flow
meter if that is possible. Otherwise it should be replaced with
a new flow meter so that you can have confidence in the readings.
(Ref: My letter of 12th September for further details)

Greenmeadows Pump Station.

This station serves most of the area around Taradale and
Greenmeadows. There are three fixed speed electrically driven





[image: image15.jpg]dry well pumps which were installed in 1988. The pumps are
Sarlin S1-404M - Version 3 and are capable of being submerged if
the station is flooded. Two pumps run together at most times

and the third pump very occasionally joins them. A fourth pump

is attached to a diesel engine for emergency use.

As with Latham St. the pumping main showed less friction
than design values during the tests.

Three flow tests were carried out on this station, rhe most
recent on 7th November. In general they agree well with one
another and are illustrated on the accompanying graph.

The maximum flow which can be obtained using the 3 existing
duty pumps 1is 266 litres per second.

An hydraulic gradient at 300 litres per second was extrapolated
from the test results and shows a maximum pressure equivalent to
R.L.33.3 at the station, which equates to a maximum working pressure
on the pumping main of 24 metres (compared with an allowable of
28m). It therefore appears reasonable to increase the flow to at
least 300 litres per second with the present pumping main. However
this figure could be increased further if some increase in capacity
the duplication of part of the pumping main (or

was provided by
other pipe arrangements).

was qui

In contrast to Latham St, the surge pressure
This s:

when all three pumps were switched off together.

-
oer
b
-
-
oo

oy

cro(Z
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pressure is shown on the accompanying graph and represen

12.5 metre increase in head above the working pressure. £ the

flow was increased to 300 litres per second with the same hydraulic
which when

conditions the extra pressure from surgze could be 18m,
added to a working head of 24m would mean a surge pressure o
42 metres. This is 4/5 of the test pressure but may still
acceptable. However to go much higher with the flow withou
pumping main modification, would be taking an unnecessary risx.

o oth
4V

st

The station building was constructed 34 years ago and 1t
sewage well is now insufficient to handle the increase in flow
during that time. At times the capacity of the sewage well 1is
supplemented by a build up of sewage in the gravity mains into
the station. These gravity mains appear to be unable to deliver
enough sewage to the sewage well to keep 3 pumps running for more

This indicates that more pumplng capacity

than a few minutes.
in the station would be underused unless
extensions is taken directly to the station.

indicate these intentions.

further sewage fron
Your proposals

Apart from having to always run 2 pumps together, the pumps

appear to be working well and do not suffer from blockages.
(Ref: My letter of 26th August for furcther details).

Tamatea Pump Station.

This station has 4 Lee Howl pumps which commenced operation

about 1968-69. It has a split sewage well with 2 pumps operating
on each side. The pump labels indicate they were each capable of
50 litres per second at 7 metres head. The tests show a reduced
capacity, with all 4 pumps only delivering 100 litres per ss=cond






[image: image16.jpg]between them. The pressures on the pumps when working one at
a time was 4.5 metres in dry weather.
(Ref: My Letter of 28th September for further details).

Enclosed herewith, as part of this report, are 4 graphs
showing the hydraulic gradients of the Latham St. and Greenmeadows
pumping mains, the system curves for the stations and the current
operating points on these curves.

Yours faithfully,

f AR A s _
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Executive Summary

1. Background Information

Historical background

Napier wastewater has been discharged to Hawke Bay since early this century. Prior
to the commissioning of the Napier outfall at Awatoto in 1972, wastewater was
discharged to sea from the shore at Perfume Point just west of Napier Harbour. After
1972, wastewater treatment consisted of comminution (chopping up solids until they
pass through 7mm slots) prior to ocean outfall discharge. A milliscreening plant was
installed at Awatoto in 1991 to remove solid material from the wastestream.

In 1991, the Joint Sewage Treatment Working Party, comprising representatives
from both Napier City Council and Hastings District Council with technical advisors,
examined the possibilities for further treatment of Napier and Hastings wastewater in
a single combined plant. Both Councils decided that it would be better for each to
look after its own wastewater separately, although they would continue to cooperate
to achieve a consistency of approach and of standards for environmental

management.

Many people in Hawke's Bay have expressed concerns about the effects of the
existing wastewater outfalls on the Hawke Bay marine environment. This Strategy
Study, and a similar one for Hastings, are the result.

The present system

When wastewater leaves our homes and workplaces, it enters the Council sewerage
system, which is an extensive network of pipes underneath the ground. Wastewater
is conveyed to the Awatoto treatment facility through a series of pumpstations.

At the Awatoto treatment facility, the whole Napier City wastewater flow passes
through rotating milliscreens with a 0.75mm gap. Solids with dimensions greater
than 0.75mm cannot pass through the screens, and are not discharged to the sea
with the rest of the wastewater. Water is removed from the solids which then go to
the regional landfill to be buried with domestic rubbish.

After milliscreening, wastewater is discharged through an outfall 1.54km offshore
from Awatoto. This outfall is the third longest in New Zealand, surpassed only by the
Gisborne and Hastings outfalls.

Napier City Council Beca Steven
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In March 1992, a new resource consent for the Napier outfall came into effect. This
gives Council the right to discharge wastewater to Hawke Bay until 31 March 2002.

Before the current consent expires, Council must apply for a new resource consent.
Wastewater treatment and disposal methods that will be acceptable under the new
resource consent are not yet certain.

Legislation guiding the Council in wastewater decisions includes:
» The Resource Management Act (1991).
> New Zealand Coastal Policy Statement (1994).

» Regional Coastal Plan (draft 1994).

Consultation with the public and with Tangata Whenua is an important part of the
consent process. Napier City Council has recognised this through the inclusion of
Liaison Groups in the Strategy Study to provide for consultation between the Council
and the community, industries, and Tangata Whenua.

2. The Strategy Study

Format of the study

The Council has carried out a major review of wastewater treatment in Napier, and
developed a complete strategy on how to manage these wastes into the 21% century.

In coming to a decision on the preferred wastewater strategy for Napier, the Council
has undertaken consultation with the Tangata Whenua, local industries, and a wide
cross-section of the community, and sought the advice of engineering and scientific

experts.
The Study was carried out in four parts:

Information gathering.
Issues and options evaluation.
Refinement of short listed options, design and costing.

il S

Identification of preferred strategy and public information phase.
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A Council sub-committee, called the Wastewater Strategy Group, was established to
listen to community concerns and consider the advice of engineering and scientific
experts. Three Liaison Groups comprising volunteers from the Community and
Industrial Users, Tangata Whenua, and the local regulatory agencies were formed in
August 1994 to represent interested organisations and ratepayers.

The structure of the three Liaison Groups was as follows:

Community/Industrial Users Regulatory Tangata Whenua
Napier Industries Healthcare Hawke's Bay Representatives
Clean Sea Coalition Hawke's Bay Regional Council from:
NZ Dive Association Napier City Council
Forest and Bird Protection Hastings District Council Local maraes
Society Department of Conservation
National Council of Women Maori Advisory Group
Chamber of Commerce
Independent Volunteers

Objectives of the study

The main objectives of the Study were to:

» Provide Napier Councillors, technical advisors and citizens with information to
allow informed input into the decision making process for upgrading the city's
wastewater system.

» lIdentify issues associated with the current
and future upgraded wastewater facilities.

> Evaluate the impacts and effectiveness of the
current system.

> ldentify a range of technically feasible
wastewater treatment, reuse and disposal
options and their associated capital and
operating costs.

» Determine a preferred strategy for more detailed evaluation.

> Lead to the adoption of a long-term wastewater strategy which is environmentally
acceptable, is sustainable, and which can be funded equitably by the community
and industry.
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What is wastewater?

Like every other city in New Zealand, Napier has a waterborne sewerage system
carrying wastewater away from our homes, our schools, and our places of work.

Wastewater is a mixture of:

» Toilet wastes.

» Water from baths, showers, sinks, domestic waste disposal units, basins,
dishwashers, and washing machines.

» Liquid wastes from hotels, restaurants, shops, offices, stores, laundries, and
industries.

» Any other liquids which people pour into or allow to enter the sewers.
The “waste” part of wastewater is made up of:

Floating or suspended solids.

Pathogens (causing disease).

Oil and grease (including fats).

Nutrients (nitrogen and phosphorus).

Toxic substances (heavy metals, pesticides).

Y Y Y Y VYY

Organic material (measured as Biochemical Oxygen Demand or BODs).

How much wastewater does Napier produce?

The volume of wastewater discharged to Hawke Bay through the Napier outfall,
averaged over the year July 1993 - June 1994, was 20,800 cubic metres per day. Of
this, 34% came from industries, although this varied from month to month.

How polluted is this wastewater?

Based on data collected at the Napier milliscreen plant between 1992 and 1994, the
average concentrations of suspended solids, oil and grease, and organic strength
(measured as 5-day biochemical oxygen demand or BODs) in Napier wastewater are
- significantly more than that normally found in wastewater consisting solely of
domestic sewage.

Napier has a number of industries contributing significant amounts of suspended
solids and oil and grease to the sewerage system. On average, industries contribute
70% of the suspended solids load and 93% of the oil and grease load received at the
milliscreen plant. Details of BODs contributions are not well documented for Napier
industries, but are expected to be similarly high.
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[image: image27.jpg]The level of pollution in Napier wastewater has been expressed in terms of
population equivalents - that is the population needed to produce domestic sewage
(wastewater from domestic properties only) of the same flow or strength as Napier
wastewater. The population equivalents for flow, suspended solids, oil and grease
and BODs are shown below:
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4. The Issues

Methods of disposal

The wastewater that Napier generates daily is enough to fill a rugby field to a depth
of 3 metres. This water must be disposed of in some way:

» Discharge into the ocean.

» Discharge into inland waterways (rivers, lakes).

» Discharge onto, or through, land.

As part of the Strategy Study, the Liaison Groups considered the possibility of
disposal of well treated effluent into either the Tutaekuri River or the Main Outfall
Channel (Ahuriri Estuary). However, the Liaison Groups voted unanimously to
eliminate all options involving effluent disposal to either of these water bodies
because of the risk of loss of amenity if the rivers became more polluted with the
wastewater discharge.
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[image: image28.jpg]Marine and land disposal issues

The Liaison Groups debated the issues associated with wastewater disposal to land
or the sea in Napier. The issues identified were:

Marine Issues Land Issues
Shellfish gathering Public health
Fishing Air quality
Swimming Groundwater quality
Beaches Inland surface water quality
Mauri Soil quality
Cultural/social values visual aesthetics
Visual effects Land suitability
Monitoring Amenity
Cost and method of charging Cultural/social values
Sludge Cost
Interdistrict coordination Sludge

The groups identified some solutions to these issues, under two categories:

» ldeal Qutcome - the best possible solution for that issue.

» Minimum_Acceptable Standard - the minimum action which would satisfy the
issue.

Reaching a sustainable solution

Unfortunately, it is not possible to meet the requirements of all of the issues at the
same time.

The secret to achieving a robust, sustainable wastewater strategy for Napier is
compromise - balancing the issues so that none are poorly represented.

A good
balance of
issues

Social/
cultural

Technical
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[image: image29.jpg]5. The Options

Full range of options

Eighteen options were identified for consideration including the “status quo”. These
options included wastewater disposal to ocean, land and/or rivers, and treatment to
preliminary, primary, secondary or tertiary (wetlands) standard. Pre-treatment or
segregation of industrial trade wastes was also considered.

Short lisied options

Options containing discharge to rivers were discarded early in the study. Of the
remaining options, 8 were short-listed for further consideration, including the “status
quo”, ie the current wastewater treatment system. The short-listed options included:

» The “status quo” (Option A[0]).

» Discharge of all wastewater to Hawke Bay with treatment to advanced primary,
secondary or wetlands standard (Options B[1], B[2]. B[3]).

» Discharge of all wastewater to Hawke Bay; Awatoto Industries with separate
treatment to advanced primary treatment standard. Rest of wastewater treated
to secondary or wetlands standard (Options C[2]a, C[2]b, C[3]).

» Greenmeadows and Taradale wastewater treated and disposed of to land west
of Napier. Rest of Napier wastewater discharged to Hawke Bay after advanced
primary or secondary treatment (Options D[1], D[2]).

[ _ Short-listed Options ]

l I I

“Status quo” Improved treatment Awatoto industries Greenmeadows
= Advanced Primary = land disposal
A All wastewater Treatment +

Rest of wastewater
= marine disposal

= marine disposal marine disposal

B Rest of wastewater

= marine disposal D

All Wastewater:

A[0] Milliscreens

All Wastewater:

B[1] Advanced Primary
B[2] Secondary
B[3] Secondary + wetlands

Rest of Wastewater:

C[2]a or b Secondary
C[3] Secondary + wetlands

Rest of Wastewater:

D[1} Advanced Primary
Df2] Secondary
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[image: image30.jpg]6. The Preferred Strategy

Liaison Group’s recommendations

At the Liaison Group’'s Workshop on 19 July, the following recommendations were
formed:

> That Optlon A[O] |s to be ehmmated as an optlon for a Iong term strategy

stages:

This means that an advanced primary treatment plant for treatment of Napier
wastewater, with Awatoto industries treated separately but in the same plant, should
be implemented by the year 2002. Following the successful commissioning of this
plant, a period of monitoring, consultation and investigation will be carried out to
assess the need to move to Stage 2 (Option C[2]b), and identify a time frame for the
Stage 2 upgrade. A similar period of investigations would be carried out after the
Stage 2 upgrade before moving to Stage 3 (Option C[3]).

The outcomes of the Liaison Group’s Workshop were remarkable in that such good
agreement was reached from a diverse group of people with differing perspectives
on environmental management. The recommendations therefore represent a robust,
sustainable solution for Napier that the entire community can support.
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[image: image31.jpg]The groups also made recommendations on associated issues that the Council
should investigate:

» That Council consider lntroducmg financial initiatives now, such as a levy, to
reduce the ultimate increases in the wastewater umform annual charge when
options are |mplemented u
o all in favour. .

» That Councnl should lnvestlgate options for wastewater sludge management;
o alli in favour , u

These recommendations indicated to Council that they should seek ways to minimise
the financial impact of the new scheme for ratepayers, and investigate ways of
utilising or disposing of sludge generated by the new treatment plant. The sludge
management study could be undertaken jointly with Hastings District Council, which
also faces increased sludge volumes if they choose to add additional treatment to
their milliscreen plant.

Council decision

The preferred strategy as described above in the Liaison Group’s recommendations
was part of a recommendation to Council which was endorsed fully by the Maori
Advisory Committee, and was accepted without amendment by the Council and
adopted as Council policy.

The recommendations adopted by Council on 9 August 1995 are as follows:

a) -:That the Councrl accept the recommendatlons of the comblned Lralson Groups

b) That further work be done on issues that arise out of these recommendatlons
_‘Specifically costs should be more accurately calculated and lncome options be
mvestlgated A : : i S :

c) That posstble sites for a future wetland be mvestrgated

d) That a programme of publlc lnformatron be put in place to explam the proposed
‘strategy, how it has been decided on, costs, and tlmlng

Recommendation (a) was accepted subject to the provision that the project and
detailed funding proposals are finally adopted after the 1996/97 annual planning
public consultation.

Recommendation (c) was accepted on condition that should it be necessary to
earlier acquire or reserve land for wetlands this be proceeded with, funded if
necessary from the Sewage Treatment Reserve Account. This issue, however, is to
be reported back to Council prior to a final decision.
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The stages of the adopted scheme can be illustrated as follows:
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The total cost of the scheme, at Stage 3, is $43 million dollars, made up of:

“t47] “Council part of plant | ‘Awatoto Industries part of plant
Stage 1 $11 million $3 million
Stage 2 $19 million $3 million
Stage 3 $7 million $0

The cost to ratepayers to fund the scheme will depend on a number of factors
including:

> Levy to collect funds before scheme implementation.

> Increases in industrial tradewaste charges and adjustments to wastewater
uniform annual charges (UACs).

» Timing of stages.

The ultimate rate increase, once Stage 3 is implemented, is expected to be at most

about $220/year due to the new wastewater scheme. However, rates will rise
gradually over the next 30 years or more before reaching the ultimate level:

Predicted wastewater UAC increases (worst case scenario)
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[image: image34.jpg]7. What Happens Next?

Council has made a decision regarding the future wastewater strategy for Napier.
However, before a new treatment plant can be built, ‘a large amount of investigation
and planning work must be undertaken such as:

Immediate future action

>

>

Long term action

»

»

Public information phase.

Investigation of funding options; set funding
strategy in place.

Sludge management study.

Wetland layout and reservation of land.

Pilot plant tests (currently on-going).
Increased environmental and trade waste monitoring.
Conceptual design and investigations.

Assessment of Environmental Effects.

New Resource Consents.

Detailed design.

Tendering, construction, and plant commissioning.

The Council is committed to this strategy and to
ensuring that the community understands why
and how the improvements are being made.
Through continued release of information
packages and specific consultation on the
various consents and works, Council plans to
maintain community support through positive,
informed communication and participation.

Napier City Council Xii Beca Steven




[image: image35.jpg]Waste Water Quality

The quality of the wastewater is determined by a sampling program, which involves:
e A 24hr composite sample over 7 consecutive days every three months with analysis for
suspended solids (SS), biochemical oxygen demand (BOD), pH, settleable solids and oil &

grease (O&G), chromium, nickel, cadmium, zinc, lead, mercury and copper.

e A grab sample at approximately peak flow and two hours before and after peak flow, every

three months with analysis for faecal coliforms.

e Toxicity testing of three species of marine organisms at intervals of approximately three

months.

In May 1999 a revised sampling location was chosen because some parameters had both increased
dramatically and had begun to show wide fluctuations. The fluctuations are thought to be due to
turbulence in some parts of the wet-well cusing stratification. The new sampling location is where
the wastewater is moving rapidly in the screen channel under the milliscreens before falling into the

wet-well.

Parameters — May 1999 Sampling (Average Results)

Suspended Solids mg/L 589
Biochemical Oxygen Demand mg/L. | 1007
Settleable Solids mL/L 15

Qil & Grease mg/L 119
pH 8.01
Chromium mg/L 24
Nickel mg/L 0.05
Cadmium mg/L 0.0007
Zinc mg/L 0.40
Lead mg/L 0.012
Mercury mg/L <0.007
Copper mg/L 0.055

The faecal loading of the effluent is generally 10%to 10’ faecal coliforms per 100 mL.

Contribution by Industry

The two major industrial development areas in Napier are Pandora and Awatoto, and some 22 major
industries in these areas discharge into the sewer system. Most industry is primary based e.g. meat

works, fish processing, wool scours.

There are 3 major tanneries located in the Pandora area, which discharge effluents high in sulphides

and ammonia, as well as chromium.

Industrial effluents contribute 29% of the total sewage flow but are responsible for;

68% of suspended solids
79% of oil & grease
79% of BOD
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Extract from Napier City Council  Asset Management Plan September 2000 Standards and Policies Statement
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� 	Based on the design capacity of 1,100 ℓ/h/d for both existing and additional population.


� 	It is assumed that due to the use of new construction materials and the employment of improved installation and inspection methods, the current maximum excess flow rate will not increase with further development.  Therefore, maximum discharge has been calculated by the addition of the expected population increase, multiplied by the design rate of 1,100 ℓ/h/d.


� 	Depending on where greenfields disposal is directed.


� 	Timing modified refer 2.5.4.


� 	See also Section 3.2(a) - same option


� 	See also Section 3.2(c) - same option


� 	See also Section 2.9.5(b) - same option


� 	See also Section 2.9.5(d) - same option


� 	Interval between visits (hours)


� 	No. 1 pump (hours)


� 	No. 3 pump (hours)


� 	Estimate only based on proportion of area W.R.T. Wakefield Street


� 	Compare with peaking factor for residential of 5.8 (Appendix A2)
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