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Copyright Statement

Martens & Associates Pty Ltd (Publisher) is the owner of the copyright subsisting in this publication. Other than as
permitted by the Copyright Act and as outiined in the Terms of Engagement, no part of this report may be reprinted
or reproduced or used in any form, copied or transmitted, by any electronic, mechanical, or by other means, now
known or hereafter invented {including microcopying. photocopying, recording, recording tape or through
electronic information storage and retrieval systems or otherwise), without the prior written permission of Martens &
Associates Pty Lid. Legal action will be taken agdainst any breach of its copyright. This report is available only as book
form unless specifically distributed by Martens & Associates in electronic form, No part of it is authorised to be
copied, sold, distributed or offered in any other form.

The document may only be used for the purposes for which it was commissioned. Unauthorised use of this document
in any form whatsoever is prohibited, Martens & Associates Pty Ltd assumes no responsibility where the document is
used for purposes other than those for which it was commissioned.

Limitations Statement

The sole purpose of this report and the associated services performed by Martens & Associates Pty Ltd is to provide
engineering advice in accordance with the scope of services set out in the contract / quotation between Martens &
Associates Pty Ltd and Robin Murray (hereafter known as the Client). That scope of works and services were defined
by the requests of the Client, by the time and budgetary constraints imposed by the Client, and by the availability of
access to the site

Martens & Associates Pty Ltd derived the data in this report primarily from a number of sources which may include for
example site inspections, cormespondence regarding the proposal, examination of records in the public domain,
interviews with individuals with information about the site or the project, and field explorations conducted on the
dates indicated. The passage of time, manifestation of latent conditions or impacts of future events may require
further examination / exploration of the site and subsequent data analyses, together with a re-evaluation of the
findings, observations and conclusions expressed in this report.

In preparing this report, Martens & Associates Pty Ltd may have relied upon and presumed accurate certain
information (or absence thereof) relative to the site. Except as otherwise stated in the report, Martens & Associates
Pty Lid has not attempted to verify the accuracy of completeness of any such information (including for example
survey data supplied by others).

The findings. observations and conclusions expressed by Martens & Associates Pty Ltd in this report are not, and
should not be considered an opinion concerning the completeness and accuracy of information supplied by others.
No warranty or guarantee, whether express or implied, is made with respect to the data reported or to the findings,
observations and conclusions expressed in this report. Further, such data, findings and conclusions are based solely
upon site conditions, information and drawings supplied by the Client etc. in existence at the time of the
investigation.

This report has been prepared on behalf of and for the exclusive use of the Client, and is subject to and issued in
connection with the provisions of the agreement between Martens & Associates Pty Ltd and the Client. Martens &
Associates Pty Ltd accepts no liability or responsibility whatsoever for or in respect of any use of or reliance upon this
report by any third party.

Concept Sewer Servicing Plan Opfions, 'Peacocks Land’, Hamilton

PO501285JR01_v1 July 2006
Page 2

martens



® July 2006
Copyright Martens & Associates Pty Ltd
All Rights Reserved

Head Office

6/37 Leighton Place

Hornsby, NSW 2077, Australia
ACN 070 240 890 ABN 85 070 240 890
Phone: +61-2-9474-8777

Fax: +61-2-9476-8767
Email: mail@martens.com.au
Web: www.martens.com.au

Ble = and D . 0 Q
Auther(s) Reviewer(s) Project Manager Slgnature
Mr Gray Taylor Dr Daniel Martens Dr Daniel Martens
Document Location

o L

=z 7] g > &

g £ g o 2 c o o XS]

2 3 g o 5 9 © 5 5

T L © < O = > =

o 3 i s

A Draft 18.07.06 1E 1H 1E

Distribution Types: F = Fax, H = hard copy, P = PDF document, E = Other electronic format. Digits indicate number of document copies.

All enquiries regarding this project are to be directed to the Project Manager.

Concept Sewer Servicing Plan Options, 'Peacocks Land’, Hamilton

martens
POSO!ZBSJROI_V]JUh12006

Page 3



Contents

1 OVERVIEW 5100001er110nnteneseenessss 1120455555568 65550505050msmmessst s nme g e s oomemese st 5
1.1 Background 5
1.2 Study Objectives 5
2 SITE DESCRIPTION....covsosscosmisursssssisisssssssssugsmngenihsonsSade Spssesssnsssssensiomsasnc e s 5
2.1 Field Investigations 5
2.2 Llocation and Existing Land-use 6
3 SEWAGE GENERATION AND NON-POTABLE WATER DEMAND........c.covvereennn, 7
3.1 Data Sources 7
3.2 Population Estimation Methods 7
3.3 Sewer Catchments 7
3.4 Demand for Water Resources 7
4 SERVICING QBONS. ..vvconsrastoembodhgssidisrsssssssosssermssessssserssostsseneseesitamesss oo 9
4.1 Preamble 9
4.2 Option 1 - Individual STPs for Each Sewer Catchment 9
4.3 Option 2 - One STP for all Sewer Catchments 9
4.4 Option 3 - Two STPs for Sewer Catchments 10
4.5 Summary 10
4.6 Recommendations 13
5 REFERENCES.....ovovoooneveereesccnssssssssssesssossssssssssssssssesssessssssssssssss oo 14
6 ATTACHMENT A - SERVICING OPTIONS..........oorvooeeroomsroorooooosoooooo 15
7 ATTACHMENT B - TABLES AND CAUCULATIONS v.ussimsssinsisiisossnesmmommmorsecsss o 19

Concept Sewer Servicing Plan Opfions, ‘Peacocks Land’, Hamilton

PO501285JR01 _v1 July 2006
Page 4

martens



1.1

1.2

21

Overview

Background

The purpose of this advice is to present servicing options for the sewage
tfreatment and reclaimed water re-use for land known as ‘Peakcocks
Land’ to the south of Hamilton. We note that the servicing options
presented do not represent detailed infrastructure design, but rather
are intended to assist in the decision making process.

Peacockes has been part of the city since 1989 and obstructed from
any development due to the expected high costs of sewage and
roading proposed by Hamilton City Counail.

Since March 2006 Hamilton City Council has proposed funding of $10M
for 500 homes at a cost of $20,000 per house lot.
Study Objectives
The study has the following objectives:
o To provide sewer servicing options which include the provision of

one or more local sewage treatment plants (STPs) within the
study area.

o To provide sewer servicing options which provide for non-
potable reclaimed water for the Peacocks Land.

o The servicing options should be developed within the context of
ecologically sustainable development (ESD) principles.

Site Description

Field Investigations

Dr Daniel Martens, principal engineer at Martens & Associates,
undertook a preliminary site inspection on 3rd March 2006. Works
conducted during the field inspection included:

O Review of local site topography, hydrology and geology.

O Assessment of possible infrastructure locations (ie. STPs and
reclaimed water header tanks).
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2.2 Location and Existing Land-use

Currently the site presents a mixture if rural and rural-residential land
uses. Surrounding the site to the north (beyond the Waikato River} and
west is the urban fringe of Hamilton City.

The site is located approximately 5 km south of Hamilton City CBD.
Figure 1 shows the site within the context of surrounding areas.

Figure 1. Approximate location of site in relation to Hamilton City.
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3.1

3.2

3.3

3.4

Sewage Generation and Non-potable Water Demand

Data Sources

Data used to determine wastewater generation rates and non-potable
water demand were obtained from the Hamilton City Council's (HCC)
Development Manual (2004) and figures obtained from liaisons with
HCC staff (Kathy Tao 30 June 2004).

Population Estimation Methods

On the basis of our discussions with HCC staff, an average dwelling in
Hamilton contains 2.7 people (ie. 2.7 EP). HCC (2004) recommend
design population densities of 45 EP/ha in the absence of specific
supportable design data and where average dllotment size is of the
order of 600 m2.

Sewer Catchments

The Peacockes development covers an areq of approximately 631 ha.
We understand from Mr Murray that HCC have indicated that site may
support between 7500 and 8000 homes and hence a population of
between 20,000 and 22,000 (@ 2.7 EP/residence).

In order to undertake an assessment of the sewer servicing
requirements, the site has been separated into 9 (nine) ‘sewer’
catchments on the basis of topography, site boundaries, existing
waterways and the Waikato River (Attachment A). In order that
available land for residential development could be estimated, total
catchment areas are reduced by 10 % to accommodated roads and
other services in each catchment.

For the purposes of this preliminary exercise, we have assumed that all
wastewater generated by the development will be of a ‘domestic’
grade. This assumption will be subject to change in accordance with
any more detailed future development proposals.

Demand for Water Resources

This concept sewer servicing plan recognises that Hamilton is presently
highly dependent on the Waikato River for its water supply and that
any substantial development within the Peacocks Land area will place
considerable additional pressure on the existing water supply network.
We understand that with a current population of 131,400 (NZ Statistics
2005) and an ever increasing population, Hamilton faces o number of
planning issues with respect to meeting ever increase demand and the
costs of water treatment.
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Documenting some aspects of the water supply dilemma, a recent
paper by Ruth et al. (2006) underlines the following relevant matters
concerning HCC's water supply:

o Water demand is largely driven by changes in population, and
not significantly affected by changes in climate.

o Itis possible that HCC may face water-consent restrictions in the
future as competition for water use from the Waikato River
increases.

© HCC operates a single water treatment facility with a capacity
of 85 ML per day. Water is drawn from the Waikato River, filtered
and freated for drinking, and stored in one of eight water-
storage facilities in the city with a total capacity of 90.2ML.

o Water consumption generally ranges from 10 KL/EP/month
(winter) to 16 KL/EP/month (summer). Further to this we note that
at present, urban water demand in Hamilton is on average is 268
L/EP/d (Tao 2006) which increase to 700 litres per person on a
peak summer day.

© HCC is currently considering expanding the water treatment
facility to be able to handle 100ML per day.

Further to the above, water demand can be separated into a range of
categories which rely on either potable or non-potable resources. Such
an approach has been undertaken for a number of large land release
areas in the Sydney (Australia) region in order to determine suitable
supply sources. Demand is broken up into the following categories (Tao
2004):

o Garden 35% - non-potable (higher in summer months)
o Toilet 20% - non-potable

o Laundry 15% - hon-potable

o Bathroom 25% - potable

o Kitchen 5% - potable

Wastewater generation therefore represents approximately 65 % of the
total supply demand. Non-potable water demand is slightly higher at
70% (garden, toilets and laundry).
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4.1

4.2

4.3

Servicing Options

Preamble

Three (3) sewer servicing options are presented. Each option involves o
treatment plant(s) capable of producing effluent of g sufficiently high
qudlity for use as a domestic non-potable water supply and «
reticulation system for non-potable water involving header tanks
(storage) and delivery mains. We note that the servicing options do not
represent detailed infrastructure design, but rather are intended to
assist in the decision making process.

Option 1 - Individual STPs for Each Sewer Catchment

Option 1 proposes that each of the ? (nine) catchments maintains its
own STP and associated pPump stations (where necessary) serving only
that catchment area and population (Attachment A-Sheet 1). This will
dllow individual catchment areas fo be developed with little
dependence on other site infrastructure [except the reclaimed water
supply system).

There are 4 (four) centrally located header tanks for non-potable water
storage. The location of each tank is dependent on the local
topography with the tanks being located on the highest point
throughout the site. Each of these tanks are to receive non-potable
water by individual STP's and have an average size of 1.05 ML (24 hours
storage of non-potable water demand). All four tanks are positioned to
gravity feed non-potable water throughout the site.

Tables 2 and 3 (Attachment B) provide wastewater generation and
water demand rates for the individual catchments using both
population estimate methods. Table 4 summarises estimation methods.

Option 2 - One STP for all Sewer Catchments

Option 2 consists of single STP for the entire site located in Catchment
Cl [Attachment A-Sheet 2). The sewage system would consist of major
pump stations in each catchment and minor pump stations where
needed. All sewage would be pumped tfo the single STP for treatment
and the reclaimed water distribution.  This option allows for qll
development areas to be connected to the single STP site location. It is
likely the STP will have to be constructed in stages to ensure that
treatment reactor volumes are adequate for the volume of influent
sewage.

martens
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The 4 (four) centrally located header tanks for non-potable water
storage will remain as in Option 1. Each of these tanks will receive non-
potable water by the single STP located in catchment Cl and have an
average operating volume of 1.05 ML. All four reclaimed water header
tanks have been positioned to gravity feed non-potable water
throughout the site.

Tables 5 and 6 (Attachment B) show the wastewater generation rates
and water demand for the all the catchments (entire site) using both
population estimate methods. Table 7 summarises estimation methods.

4.4 Option 3 - Two STPs for Sewer Catchments

Option 3 consists of a two STP's for the entire site. The sewage system
would consist of major pump stations in each catchment and minor
pump stations where needed. The site would be broken up into 2 areas.
Catchments C1, C2, C3 and C4 would have sewage freated at the STP
in C1. Catchments C5, Cé, C7, C8 and C9 would have sewage treated
at the STP in C8. This option would enable the STP costs to be further
staged beyond that proposed in Option 2.

The 4 (four) centrally located header tanks for non-potable water
storage will remain as in Option 1 and 2. Header tank 4 (H4) and
Header tank 3 (H3) are to recejve non-potable water from the single
STP located in catchment C1 and have an average size of 1.05 ML (24
hours storage of non-potable water demand). Header tank 2 (H2) and
Header tank 1 (H1) are to receive non-potable water from the single
STP located in catchment C8 and have an average size of 1.05 ML (24
hours storage of non-potable water demand). All four tanks are
positioned to gravity feed non-potable water throughout the site.

Tables 8 and 9 (Attachment B) show the wastewater generation rates
and water demand for the all the catchments (entire site) using both
population estimate methods. Table 10 summarises estimation methods.

4.5 Summary
The following summary comments are provided:
o All sewer servicing options are independent of existing HCC

sewage infrastructure and therefore will not place additional
pressure on existing network and infrastructure.

O Approximate potential development area of site is 529 ha. This
excludes water courses, some lands adjacent to water courses
and includes a nominal allowance for road infrastructure.

O Approximate number of sections (@ 700m2/section) is 7555,
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o Amount of wastewater generated per sewer catchment is
dependent on size of catchment.

o Wastewater generation from the site will be of the order of 3.9
ML/day, with a design ADWF of 4.4 ML/d.

o Should a single STP be chosen (option 2), then total STP reactor
volume will be approximately 8.8 ML. The reactor footprint will
be approximately 2,200 m?2 (which we would suggest be built in
at least 4 or more staged ‘cells' depending on the ultimate
staging of land release areas), and we would expect the total
area required for the STP and other treatment system items
(under option 2) to be approximately 6000 m2. These areas can
be scaled accordingly depending on sewer catchment areq
serviced.

o All water demand figures were calculated using an average of
270L per person per day.

O Approximate average water demand for the total site is 6.0
ML/d.

O Approximate potential demand for reclaimed water (non-
potable) for the total site is 4.2 ML/day.

o Minimum storage volume needed for non-potable water is 4.2
ML. Average size of each header tank therefore would be a
minimum 1.05ML.

Table 1  below summarises the principle  advantages and
disadvantages of each of the sewer servicing options.
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Table I: Advantages and Disadvantages of Wastewater Management Options

Wastewater .
tages Disadvantages
Management Advantage g
o Highty sfogec_i vt rericing strategy © Increased STP maintenance requirements
Implementation possible
; . o High ongoing scheme operating and
o Potential for upfront cost savings maintenance costs
o Fewer mdjor sewer pump stations ©  High number of staff required to operate
required facilities
¢ More distributed site development o  Regulor maintenance by full time STP
possible operator for each catchment
Option 1 i ; ;
Individual Sewage e} ;ng:g;?ﬁs:;ﬁ land area required in
Treatment Plants
o STP cesthetically unpleasing (x9)
o Lack of central control on non-potable
water quality and distribution
o Multiple risks of mechanical and process
failure
o More non-potable water pump stations
and distribution lines required
o Centralised maintenance, operation Increased pump-station requirements
and menitoring PHme qriremn
o] Cemro! freatment of waste stream for Higher up-front capital outlay for STP
entire site
©  Single environmental impact
Oplion 2 assessment required to establish STP
Single Sewage
Treatment Plant o Central distribution of non-potable
water
o Potential for land savings
o0 Reduced staffing and labour costs
o Staged Implementation possible o  Increased pump-station requirements
©  Two environmental impact . .
assessments required to establish STPs ©  Higher up-front capital outlay for STP
Option 3 AT ;
Two Sewage Q Red_ucoetgt;ilz#\rjvl:;utgcr)?ureunuemenfs for o Llack of centralised STP management
Treatment Plants non-p epy
o Potential for land savings o] Lc_Jcl.< oflcentrahsed reclaimed water
distribution
o Reduced staffing and labour costs
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4.6 Recommendations

The following recommendations are made based on this preliminary
assessment:

1. Option 2 is the preferred sewer servicing strategy because it
provides a centralised water processing facility, good access to
the river and transport whilst providing sufficient flat and suitable
land to allow for staged STP reactor ‘cell' development.

2. That a preliminary cost analysis be undertaken for option 2.

3. That a preliminary STP and associated infrastructure (eg. holding
tanks, pump-sets, servicing road etc) layout plan be prepared
for option 2. This would provide a useful planning tool to assist
with planning the development of the site.

4. That a preliminary environmental impact evaluation be
undertaken for option 2 to determine key constraints to the
construction of the STP at the nominated location.

S. Easier potential for income and savings through non-potable
water as all treatment and distribution is from the one site,
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6 Attachment A - Servicing Options
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