GUIDELINES FOR THE SAFE
APPLICATION OF BIOSOLIDS
TO LAND IN NEW ZEALAND

AUGUST 2003

Elnl'l:.'r}"_l'urlé.-' t nz a - \

nvironmen A TAVLY

Mamain Ma Te Taiae _-’_--"--.’
Mew Feraland W Aastey Axipnciatinn






Pageiii

ACKNOWLEDGEMENT

New Zealand Water & Wastes Association (NZWWA) acknowledges the very substantial input to this
project by the Project Management Steering Group, all of whom gave their time in kind, some without
payment from employers. NZWWA would also like to thank all those who were involved in the workshops,
consultation process and those who prepared written submissions on the drafts during the development
of the guidelines. NZWWA would like to thank the wastewater industry, councils and other users of the
Guidelines for their patience during the development of these Guidelines, a long and technical road, but
one that we are sure has resulted in a better finished product.

Grateful thanks also to other contributing authors who have provided technical drafts including Ron
McLaren, Gillian Lewis and Andrea Donnison.

Project Management Steering Group

The development of these Guidelines was undertaken by the following people:

Wally Potts (Chairperson) New Zealand Water and Wastes Association
Simon Buckland Ministry for the Environment

lan Cairns and Susan Edwards Ministry of Agriculture and Forestry

Paul Prendergast Ministry of Health

George Fietje Living Earth Limited

Kirsten Forsyth Greater Wellington Regional Council

David Simpson and Mark Bourne Watercare Services Ltd

Tom Speir Environmental Science and Research Limited
Bob Tait (resigned May 2003) Friends of the Earth

Petar Tepsic Drainage Managers Group

The Steering Group worked on the principle of consensus decision-making. Consensus was reached
on the majority of issues. Steering Group members contributed to decision-making within their areas
of expertise and provided an industry or sector view according to their experience. They were not
necessarily representing the entire sector group from which they were selected.

Project Co-ordinator

Tim Gibbs Gibbs Consultants Limited

Project Consultants

Bill Armstrong Montgomery Watson Harza NZ Limited
Nick Walmsley CH2M Beca Limited

Financial support for the preparation of these Guidelines was received from the Ministry for the
Environment’s Sustainable Management Fund, the Ministry for the Environment, the Drainage Manager’s
Group, North Shore City Council and Watercare Services Ltd.

August 2003 NZWWA
Guidelines for the Safe Application of Biosolids to Land in New Zealand



Pageiv

Further copies of these Guidelines are available from:

New Zealand Water and Wastes Association
PO Box 1316

Wellington

Phone: (04) 472 8925

Fax: (04) 472 8926

Email: water@nzwwa.org.nz

ISBN 1-877134-43-0

Copyright © New Zealand Water and Wastes Association, August 2003

Reproduction, adaptation or issuing of this publication for educational or other non-commercial purposes is
authorised without prior permission of the New Zealand Water and Wastes Association. Reproduction, adaptation
or issuing of this publication for resale or other commercial purposes is prohibited without the prior permission of
the New Zealand Water and Wastes Association.

Disclaimer

While the New Zealand Water and Wastes Association (NZWWA) has prepared these Guidelines in good faith,
exercising all due care and diligence, neither NZWWA nor individual members of the Project Management Steering
Group, or their employers, give any representation or warranty, expressed or implied, as to the relevance,
completeness or fitness of this document in respect of any particular user’s circumstances. All users of these
Guidelines should satisfy themselves concerning its application to their situation and, where necessary, seek
expert advice.

NZWWA August 2003
Guidelines for the Safe Application of Biosolids to Land in New Zealand



Pagev

FOREWORD

Protecting and enhancing the quality of our environment is essential for sustainable development.
There are many matters where local government, industries and communities can establish and
implement environmental improvement that will benefit us all. The land application of biosolids is one
such example.

Biosolids have valuable fertilising and soil conditioning properties. They contain micronutrients and
organic material and, worldwide, they are commonly applied to land as a means of restoring degraded
soils or boosting the productivity of soils within areas of low natural fertility. Examples of beneficial use
include the restoration of depleted cropping soils, maintenance or enhancement of soil fertility in forests,
rehabilitation of mine tailings and quarry sites, landfill cover, golf courses, parks and gardens.

The application of biosolids to land can be controversial. Biosolids contain microbiological and chemical
contaminants, and there are legitimate concerns about public health, environmental and economic
risks.

Traditionally, sewage sludge has been regarded as a waste product, and most commonly managed by
disposal to the ocean or to landfill. Ocean discharge is simply not an acceptable practice, whilst
disposal to landfill is becoming increasingly expensive and the production of methane gas from sludge
in landfills is inconsistent with our Kyoto Protocol commitments. The conversion of sewage sludge
into biosolids and the controlled application of biosolids to land provide an opportunity to take advantage
of the fertilising and soil conditioning properties of this resource whilst avoiding the disposal problem.

The key to beneficial use is risk management. In order to minimise the risks associated with the land
application of biosolids, quality control and management practices are required. These guidelines, and
the supporting technical manual recommend a framework for biosolids management in New Zealand for
local government implementation.

The guidelines have been produced as a joint initiative of the wastewater industry, central and local
government and other key stakeholders. A broad range of views has been canvassed during their
development. But | note that these guidelines are just the starting point. My Ministry is looking at
developing a national environmental standard for biosolids that will provide even more certainty for the
wastewater industry, thereby encouraging further investment and development in this area.

fy

Barry Carbon
Chief Executive Officer
Ministry for the Environment
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DEPARTMENTAL STATEMENT

The Ministries of Environment, Health, and Agriculture and Forestry were represented on the Steering
Committee overseeing the development of the Guidelines, but the Guidelines are not published by
these Ministries and are not government policy. However, the Ministries consider that the Guidelines
improve and expand on the best practice set out in existing guidelines and, in supporting a nationally
consistent approach to biosolids management, see value in their adoption and use in New Zealand.

The Guidelines have been developed to encourage producers, end users and regulators of biosolids, as
well as local community, iwi and interest groups to adopt current best practice for the application of
biosolids to land. The best available information has been used throughout, but it should be noted that
their adoption cannot be taken as a guarantee of public health or food safety when biosolids are applied
toland. Local authorities may wish to set more stringent requirements than those recommended here
if this is appropriate to their local environment and community requirements, or indicated in regional
policy objectives.

The present Guidelines supersede those parts of the Department of Health’s Public Health Guidelines
for the Safe Use of Sewage Effluent and Sewage Sludge on Land (1992) that govern the use of sewage
sludge application to land. Those parts of the 1992 guidelines should no longer be used, and are
withdrawn by the Ministry of Health.
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OVERVIEW

These Guidelines for the Safe Application of Biosolids to Land in New Zealand contain information and
recommendations to assist producers, dischargers and regulators (regional councils) to manage the
discharge of biosolids to land in New Zealand. The recommendations contained in these Guidelines
will only gain “force” if councils choose to incorporate them into their regional plans (e.g. by way of
rules) or in resource consent conditions. They do not have any legal status on their own, and only
provide guidance. Users of these Guidelines should note, however, that the Ministry for the Environment
is proposing to develop national environmental standards for the application of biosolids to land, under
the Resource Management Act. National environmental standards are regulations that have legal
standing above regional plans unless the regional plans set more stringent requirements.

The aims of these Guidelines are to:

[ Safeguard the life-supporting capacity of soils

| Promote the responsible use of biosolids

[ Protect public health and the environment

| Identify the risks associated with biosolids use and promote best practice for minimising such
risks

[ Encourage local authorities to adopt a consistent approach to regulating the application of

biosolids to land

| Create awareness within the community of the benefits and risks of biosolids use

[ Minimise the risk to the economy.

The Guidelines propose a grading system whereby biosolids are assigned a stabilisation (microbiological)
grade ‘A’ or ‘B’, and a chemical contaminant grade ‘a’ or ‘b’ (see section 4). An ‘A’ grade biosolid is one
in which pathogens and vector-attracting compounds, such as volatile solids, have been substantially
reduced or removed by an “acceptable” pathogen reduction process. Grade ‘B’ biosolids have a lesser
degree of stabilisation and will contain pathogens.

To achieve contaminant Grade ‘a’ the concentrations of all the contaminants (i.e. metals and
organochlorine compounds) within the biosolids must be at, or below, specified limits. A biosolid is
classified as Grade ‘b’ even if only one of the contaminants exceeds the limit specified for a Grade ‘a’
biosolid.

If a biosolid does not meet the process and product standards for Aa, Ab, Ba, or Bb biosolids, the
biosolid should be considered a “sludge” rather than a biosolid and it should (therefore) be treated or
blended with another substance in order to meet the biosolid product standard, or disposed of.

The Guidelines propose that the discharge of Aa biosolids to land be handled by way of a permitted
activity rule in regional plans and that these biosolids carry a registered Biosolids Quality Mark (BQM)
as a means of providing independent third party accreditation that the biosolids meet all the relevant
process and product standards (see section 5). It is proposed that the discharge of Ab, Ba or Bb
biosolids to land be treated as a discretionary activity requiring a resource consent.

August 2003 o o ] ] ] NZWWA
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The proposed framework for managing biosolids discharges to land is summarised below:

Do | have a ‘biosolid’ or a ‘sludge’?

Further treatment

<
Does the product meet the process and product standards
for Aa, Ab, Ba or Bb biosolids specified in these » Sludge P Disposal (e.g., landfill
Guidelines? (see section 4.3, Tables 4.1 and 4.2) 9 P g )

Yes

Biosolid

;

Do | need aresource consent to apply biosolids to land?

; ’

Meets Aa process and product standards and there
is a permitted activity rule in the regional plan
allowing discharge of Aa biosolids to land (see
section 4.4.1, section 5)

.

No resource consent is needed but have to meet
the conditions of the permitted activity rule (see
section 5)

Does not meet Aa process or product standards or
no permitted activity rule in the regional plan (see
section 4.4.2)

Needs a resource consent. A range of risk
management considerations should be taken into
account by a biosolids discharger in preparing an
AEE and management proposals, and by the

and deciding appropriate consent conditions [see
section 6, and Table A2 (Appendix 2)]

Region-wide use by public authorities, landowners L

L regional council in processing consent application

and the public. Wide range of potential uses
including public gardens, lawns, golf courses, some
agricultural, forestry, land rehabilitation, home
gardens.

Site-specific use by public authorities and
landowners. A potentially more restricted range of
uses, depending on the quality of the biosolids in
question. (Site of land application is known and
site- specific conditions are included in the consent).

Section 6 of the Guidelines contains detailed guidance on the matters which dischargers of biosolids
should consider when selecting a site for biosolids application and when preparing their consent
applications, and which consent authorities should take into account when deciding whether or not to
grant a consent and, if granted, the conditions which should be attached to a consent.

Recommended quality assurance procedures and management practices, including environmental
management systems, record keeping, labelling, monitoring and sampling protocols, test methods,
data reporting, and heath and safety precautions, are given in section 7 of the Guidelines.

NZWWA

- N . . . August 2003
Guidelines for the Safe Application of Biosolids to Land in New Zealand



Page 9

1. INTRODUCTION

1.1 What are biosolids?

Biosolids are sewage sludges or sewage sludges mixed with other materials that have been treated
and/or stabilised to the extent that they are able to be safely and beneficially applied to land. Biosolids
have significant fertilising and soil conditioning properties as a result of the nutrients and organic
materials they contain.

The term ‘biosolids’ does not therefore include untreated raw sewage sludges or sludges solely from
industrial processes.! Neither does it include animal manures, or food processing and abattoir wastes.
However, as shown in Figure 1.1, septic tank sludges may become biosolids depending on the degree
of treatment they have received.

Application to
Municipal WWTP Treat ¢ Biosolid q land in
sludges [domesticand |—» trea men Aloi(\)bl ;grg Bebsz —— accordance with
trade sources] O Spec. [Aa, Ab, Ba ] these
Guidelines
T Raw or out of
spec.
Furth Disposed of
urtner Non-grade [sludges] |—» via, eg,
treatment landfil
Raw or out of
spec. Application to
i0solid q landin
Septic tank sludges | ——p  Storage Biosolids grades | accordance
to spec. Ba & Bb with these
Guidelines

Figure 1.1: The relationship between sludges and biosolids

Sewage sludges or sewage sludge mixes that do not achieve the process or product standards required
to attain the status of biosolids (as specified in these Guidelines) should be disposed of, for example
by way of landfilling.

Septic tank sludges not meeting biosolids standards should be either subjected to further treatment
(e.g., discharge to a sewage treatment plant, or storage) so that they do meet those standards, or
disposed of (e.qg., via landfilling).

Blended biosolid products (e.g., treated sewage sludge mixed with green waste, sand or pumice) are
covered by these Guidelines. This Guideline does not cover radioactive waste; the National Radiation
Laboratory should be consulted on all issues to do with radioactive wastes.

1 While biosolids contain material delivered from industrial inputs to sewers, such material is diluted by the
organic material in domestic sewage inputs. Industrial sludges, on the other hand, may contain high concentrations
of specific chemicals, little or no organic material, and the organic material this is present may be of a different
nature to that contained in sewage. Consequently, any proposal to discharge industrial sludges to land should be
treated on its merits.

2 See section 4.3 for a discussion of the biosolids grading system.

August 2003 o o ] ] ] NZWWA
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1.2 Purpose of the Guidelines

This document aims to provide national guidelines for managing the application of biosolids to land,
and to promote a more consistent approach to the management of biosolids throughout New Zealand.

The Guidelines have been produced by a joint committee established by the New Zealand Water and
Wastes Association representing a range of interests including the wastewater industry, user groups,
central and local government, and environmental groups. It is anticipated that the Guidelines will be
used by territorial local authorities, biosolids manufacturers and distributors, biosolids users, regulatory
agencies (regional and district councils, government agencies), environmental groups, iwi and the
broader community.

The Guidelines are designed to provide a framework for biosolids management that enables the land
application of biosolids in New Zealand in a way that maximises the benefits® and minimises the risk of
adverse effects on human health, the environment and the economy. They also support beneficial use
in line with the New Zealand Waste Strategy (Ministry for the Environment, 2002). More specifically,
the Guidelines are aimed at:

u safeguarding the life-supporting capacity of soils

n promoting the responsible use of biosolids

u protecting public health and the environment

n identifying the risks associated with biosolids use and promoting best practice methods for
minimising such risks

u encouraging regulatory authorities to adopt a consistent approach to regulating the application
of biosolids to land

n creating an awareness within the community of the benefits and risks of biosolids use

u minimising risks to the economy.

The Guidelines are accompanied by a Technical Manual (Volume 2), which provides detailed information
about how the limit values in this document were decided and how to implement some of its
recommendations. Other useful background information is also included.

The Guidelines are intended to be a ‘living document’. They are based on current knowledge about the
use of biosolids in New Zealand and overseas, and they will be regularly reviewed in the light of future
research findings and management experiences (see section 8).

1.3 Background

1.3.1 General

Biosolids contain a wide variety of macro-and micro-nutrients essential for plant growth, including
nitrogen, phosphorus, calcium, magnesium, potassium, sodium, manganese, copper, zinc, molybdenum
and boron. They also contain organic matter, which improves soil structure, water storage and microbial
health.

However, some of the elements referred to above can cause damage to plant or animal health if taken
up in excessive amounts. There are toxic, persistent and bioaccumulative heavy metals and trace
organic compounds with the potential to accumulate in animals — and ultimately humans — via the food
chain. In addition, biosolids can contain pathogenic micro-organisms (bacteria, viruses, helminths,
protozoa and fungi), depending on the degree of treatment they have received. Consequently, there are
both environmental and public health risks associated with the application of biosolids to land.

3 The application of biosolids to land is not the only beneficial use option. Other potential re-use options need to
be considered.
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These risks need to be managed by:

| improved source management (control over what goes down the pipe, in terms of both tradewaste
and domestic inputs)

[ biosolids manufacturing techniques (reducing levels of pathogens/contaminants)

| regulatory control over biosolids discharges to land

[ land application techniques

| adequate monitoring and feedback systems.

In recent years new treatment methods and technologies have improved the quality of biosolids. There
is also increased awareness of the value of biosolids products and greater demand for their use.
Factors such as source control, through tradewaste management and increasingly stringent regulation,
will produce further improvements in quality, thereby increasing the quantity of biosolids suitable for
beneficial use.

1.3.2 Previous guidelines

The first guide to the disposal of sewage sludge in New Zealand was a circular issued by the Department
of Health in 1973, entitled Disposal of Sewage Effluent and Sewage Sludge on Land.* In 1975 this
circular was published as a guidelines document. In 1984 the Department issued a new memorandum,
Disposal of Sewage Sludge on Land.®

The Department continued to monitor the development of guidelines and regulations around the world,
and in 1990 initiated further research leading to the 1992 Public Health Guidelines for the Safe Use of
Sewage Effluent and Sewage Sludge on Land (referred to hereafter as the DOH guidelines).

1.3.3 Current production and use of biosolids in New Zealand

In New Zealand approximately 250 public wastewater treatment plants (WWTPs) treat domestic sewage
from about 80% of the 4 million population, plus tradewastes from industry. About 55% of the population
is connected to 25 high-rate WWTPs, many of which have full secondary treatment. These plants tend
to produce digested, dewatered sludge as a minimum. The majority of the remaining WWTPs are small
waste stabilisation ponds (WSPs), which accumulate sludge for infrequent removal. Estimates of New
Zealand municipal wastewater sludge quantities are given in Table 1.1 below:

Table 1.1: Estimated New Zealand wastewater sludge quantities

Source Tonnes of dry solids per year
High-rate plant sludges 55,000
Waste stabilisation pond residues 22,000

Source: Walmsley, 2001

The figures in Table 1.1 indicate that there is the potential for some 77,000 tonnes of dry solids to be
beneficially used: 55,000 tonnes a year are produced on a regular (weekly/monthly) basis, plus an
average of 22,000 tonnes are periodically removed from WSPs every year. At present there are five
significant beneficial use schemes for biosolids, at Christchurch, Nelson, Wellington, New Plymouth
and Rotorua. Approximately half the biosolids are discharged to production forests and half to agricultural
land. A small quantity is also sold through garden centres and other retail outlets. The combined
throughput of these schemes comprises less than 15% of the total potential biosolids, or 20% of the
biosolids produced on a regular basis.

4 Circular Memorandum No. 1973/132
5 Circular Memorandum No. 1984/93
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The potential scale of biosolids application to land in New Zealand can be illustrated as follows. If
biosolids have an average 3% total nitrogen content, and were applied to land at 200 kg total nitrogen/
hal/year, a total of 11,550 ha of land could benefit. This is less than 1% of the land currently in production
forest or 0.1 % of the agricultural land, which means there is significant opportunity to use biosolids
beneficially without trade and social conflicts over land use. These areas could have repeated
applications. This is a significant advantage over other countries with higher population densities.

1.3.4 Global perspectives

Biosolids production and use

The European Community produces about 8 million tonnes dry weight of sludge a year. Of this,
approximately 40% is applied to agricultural land, 6% to forest, and the rest is disposed of to landfills
or incinerated.

The US produces about 5.5 million tonnes dry weight of sludge per year, of which about 40% is applied
to land (67% of this to agricultural land, 12% to domestic gardens/lawns, 9% to public parks/gardens,
9% to reclamation and 3% to forests), and the rest is disposed of via landfilling (17%), incineration
(22%) or other methods (21%).

Australia produces about 300,000 tonnes dry weight of sludge per year. New South Wales is leading
Australia in the beneficial use of biosolids. Over 90% of Sydney’s biosolids are being beneficially
used, with about half going to agriculture (pastoral, cropping and forestry land) and 25% to the domestic
market via composting.

The application of biosolids to land has not been without controversy. In parts of the US, for example,
there have been consumer-led boycotts on the purchase of products grown in biosolids-amended soils,
and some states have placed moratoria on the application of biosolids to land in response to public
concerns or to scientific debate about the adequacy of regulatory standards. Some countries prohibit
the application of biosolids to land, for a variety of reasons.

However, the general trend has been towards increased use of biosolids on land, driven by a number of
factors:

n discharge of sludge to the sea has been banned in most countries

u the costs of landfilling sludge can be high —and are increasing

n there are pressures to prevent or minimise the disposal of organic material to landfills to
reduce the generation of greenhouse gases

u there is a shortage of space for new landfills

n incineration can cause atmospheric pollution, and ash from incineration requires disposal

u there is greater awareness of the agronomic and economic benefits from applying biosolids to
land.

The fertilising and soil-conditioning properties of biosolids are receiving increasing recognition in the
context of attempts to rehabilitate degraded soils, particularly in areas that have been subject to
intensive cropping. Biosolids are also being widely used for capping landfills and reclaiming contaminated
land such as mine-tailing sites.

Accompanying (and largely as a result of) the trend towards increased use of biosolids there has been
atrend, at least in developed countries, towards the reduction of contaminant levels in sewage sludge
as aresult of improved source control and tradewaste pre-treatment initiatives.

Regulating biosolids

Internationally, heavy metals have been the principal impetus behind regulations governing the land
application of biosolids because of their potential toxicity and persistence in the soil. Some countries
regulate pathogen content, and a few regulate organic contaminants.
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Two quite different approaches have been adopted in the US and in Europe. The United States
Environmental Protection Agency (USEPA) has adopted a risk assessment approach, which involves
analysing risks to plants, animals, humans and soil organisms for exposure to contaminants for 14
different pathways for land applied biosolids (USEPA, 1995). These assessments provided the basis
for the Standards for the Use and Disposal of Sewage Sludge (USEPA, 1993), commonly referred to as
the Part 503 Rule. This rule establishes maximum permissible soil limits for various contaminants and
recognises four classes of biosolids, including an exceptional quality or ‘EQ’ biosolid (with low
contaminant concentrations and virtually no pathogens), which can be used by the public with the
minimum of regulation. There has been some scientific debate over the adequacy of the metals risk
assessment work underlying Rule 503 (e.g., McGrath et al., 1994), but the Rule 503 approach to
pathogen and vector attraction reduction is widely accepted.

In contrast to the US approach, which is designed to facilitate the application of biosolids to land, most
European countries have adopted the so called ‘LOAEC approach’, which involves setting soil limits at
the lowest observed adverse effects concentrations, notwithstanding the fact that some of these
observations derive from laboratory trials involving the dosing of soils with high bio-availability metal
salts rather than from field trials involving land application of biosolids containing metals (McGrath et
al., 1994; 1995). This approach has resulted in recommendations for very low (relative to the US) soil
and biosolids limits in the CEC Directive® which controls the application of sewage sludge to agricultural
land (Commission of the European Communities, 1986). The LOAEC approach is inherently
precautionary.

In Australia, a national set of biosolids guidelines, Guidelines for Sewage Systems: Biosolids
Management, are in preparation (Natural Resource Management Ministerial Council, 2003). New South
Wales has produced Environmental Management Guidelines: Use and Disposal of Biosolid Products
(New South Wales EPA, 1997), and other states have also produced guidelines. All Australian guidelines
are based to varying degrees on the (precautionary) European approach, so the adopted limits for
metal concentrations in soils and biosolids are considerably lower than in the USEPA’s Rule 503.

In New Zealand the 1992 DOH guidelines (see section 1.3.2) were largely based on the 1986 CEC
Directive. The soil limits recommended in the current Guidelines are based on a European-type LOAEC
approach (see section 4.2) and are similar to those adopted in Australia.

1.4 Underlying principles

The principles underlying the approach adopted in these Guidelines are outlined below.

1.4.1 Biosolids can and should be used beneficially

Biosolids possess significant soil conditioning and fertilising properties. In fact the wide array of
elements they contain that are essential for plant growth and the organic content of biosolids have led
some authors to suggest that biosolids are a more complete fertiliser than most other proprietary
fertilisers. However, the presence of a wide variety of chemicals in biosolids (albeit in trace amounts)
with the potential for uptake by plants and animals, together with the potential presence of pathogens,
means that biosolids cannot be treated like other fertilisers.

A fundamental premise of these Guidelines is that biosolids can be beneficially recycled to land,
providing that both the process of manufacture and the process of applying the biosolids to land are
subject to adequate management control, and providing the biosolids are applied at a rate that does
not exceed the agronomic nitrogen needs of crops.’

6 This Directive is currently (2003) being reviewed.

7 This is a conversative position because it does not take account of all the nitrogen loss mechanisms from the soil
(see Section 6.3).
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In other words, rather than viewing biosolids as waste products that should be disposed of (e.qg., by
way of landfilling, which has its own adverse environmental effects), they are viewed as a valuable
resource.

1.4.2 Protection of public health

Biosolids, being derived from sewage, have the potential to contain pathogenic micro-organisms, including
salmonella, campylobacter, giardia and entero-viruses. The risk of infection must be eliminated or
reduced to an acceptable level by:

n employing appropriate pathogen-killing techniques during the biosolids production process
u taking precautions with the handling of biosolids

L the careful choice of end use

u temporary exclusion of people from areas where biosolids have been applied.

Biosolids also contain contaminants (e.g., metals, organic compounds) with the potential to enter the
human food chain. The risk of this occurring can be eliminated or minimised by placing appropriate
controls on the way biosolids are applied and the levels that contaminants are permitted to build up to
in soils.

1.4.3 Consistency with legislation

National guidelines for biosolids management need to be consistent with statute law. In this respect
the sustainable management purpose of the Resource Management Act (RMA) and its effects-based
approach (see section 3.2) have been important considerations in the preparation of these Guidelines.

Section 8 of the RMA requires that, in achieving the purpose of the Act, all persons exercising functions
and powers under it shall take into account the principles of the Treaty of Waitangi.

1.4.4 Consistency with central government policy

Although government policy directions may change over time, the position adopted here is that the
Guidelines should not be inconsistent with current government policy.®

Government waste policy is detailed in The New Zealand Waste Strategy (Ministry for the Environment,
2002). This strategy was developed by the Ministry for the Environment and Local Government New
Zealand in consultation with the waste sector. It takes a preventive approach, changing the emphasis
from end-of-pipe management (which focuses on waste disposal) to a focus on waste prevention. To
achieve this, the Waste Strategy promotes materials and resource efficiency at every stage of production
and consumption. The beneficial use of biosolids fits within these principles.

The Waste Strategy contains specific practical targets for various wastewater streams. One of these
targets is:

By December 2007, more than 95% of sewage sludge currently disposed to landfill will be composted,
beneficially used or appropriately treated to minimise the production of methane and leachate.

Targets are also set for waste minimisation and improved tradewaste management. The Waste Strategy
recognises that the beneficial use of biosolids provides an incentive for improved tradewaste management.

8 Provision has been made for regular review of these Guidelines (see Section 8).
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1.4.5 The biosolids management framework needs to be flexible and enabling

The Guidelines provide a broad generic framework for managing biosolids. While endeavouring to
promote national consistency in the way the application of biosolids to land is managed, they do not
provide a list of rules to be applied in any situation. This is because it is important to take into account
local circumstances and community aspirations in deciding what conditions should be applied to
specific proposals.

1.4.6 Risk management

Risk management is the key to successfully managing biosolids application to land in New Zealand.
The main way to reduce contaminant loads in biosolids is via cleaner production initiatives and/or
improved tradewaste management; that is, by way of source control or waste minimisation. Both
regulation (tradewaste bylaws) and education have a role to play.

Risks can be managed by:

| pathogen reduction/destruction during biosolids manufacture (e.g., via an appropriate heat/
time regime, or by pH control), and monitoring of this process

[ controlling vector attraction (disease transmission, odour risk)

| diluting chemical contaminants via blending (e.g., soil, sand, wood waste, pumice mixes)

| storage requirements

[ labelling requirements

| setting biosolids contaminant limits and monitoring these requirements

[ establishing contaminant soil limits (maximum permissible levels in the receiving environment)
and soil monitoring requirements

| soil testing prior to application

[ control over the application rate (loading) of biosolids discharges to land

| control over end uses

[ soil incorporation requirements

| public exclusion/stock withdrawal periods (pathogen risk)

[ soil monitoring requirements

| soil pH adjustment

[ requirements for environmental management systems (EMS)

| quality assurance requirements.

Most of these risk management techniques are amenable to regulation by way of the conditions on
permitted activity rules and/or via the conditions on resource consents; guidance is provided in sections
5 and 6 of this document.

1.4.7 A precautionary approach

It is generally agreed that a precautionary approach needs to be adopted to managing the risks
associated with biosolids use. This stance recognises that there are gaps in scientific knowledge
about the long-term effects of applying biosolids to land and acknowledges the importance of healthy
soils to the New Zealand economy and the future wellbeing of New Zealanders.
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15 Approach

Chapter 2 of the Guidelines identifies and discusses the risks that need to be managed, including risks
to:

u human health

u groundwater quality

n habitat/biodiversity values

u soil micro-organisms

n plant health

u animal health

u domestic and international trade.

The main way to control the risks arising from the presence of chemical contaminants (heavy metals,
organic compounds) in biosolids is to establish a conservative soil limit, or maximum permissible level
in the soil, for each contaminant of concern. While the location of discharge or ‘end use’ of biosolids
will determine the exposure pathways, it is the concentration of contaminants in the soil that determines
the degree of exposure of soil organisms, plants, animals or humans at a given site.

There is, however, scientific uncertainty about the levels of contaminants in soils that are ‘safe’ (various
levels are reported in the literature). The evidence suggests that the level of a particular contaminant
considered safe in one soil type may not be safe in others due to differences in physico-chemical
factors such as soil organic carbon content and soil pH. Consequently, in accordance with the
precautionary principle, a soil limit value at the lower end of the range within which effects have been
reported has been selected for these Guidelines (see section 5 of the accompanying Technical Manual).

There are three ways to control the risks to animal or human health arising from the pathogen content
of sewage sludges:

n the biosolids manufacturing process (including storage)
u the choice of end use
u stock or human ‘exclusion periods’ following the application of biosolids to land.

In these Guidelines, biosolids have been divided into two classes on the basis of microbiological and
chemical quality (see section 4.4). The so-called ‘unrestricted use’ biosolids are those that have been
treated or processed to the extent that they contain very low levels of pathogens and can be used by
the general public without risk to human health. They also have low contaminant levels, so there is a
very low risk of the soil limit being reached at a given site even in the unlikely event that biosolids were
to be applied at that site for decades. The ‘restricted use’ biosolids are of lower quality in terms of
either pathogen content, contaminant content, or both, and therefore need to be subject to tighter
management control.

The discharge of biosolids to land is governed by the requirements of the RMA and regional councils
are able to include rules in regional plans (see section 3.2.2). Itis recommended that:

n The discharge of unrestricted use biosolids to land be controlled only by conditions on a
permitted activity rule, in much the same way that the application of fertilisers is regulated in
New Zealand (see sections 4.4.1 and 5). This would enable high- quality biosolids to be sold
in garden centres, for example, and people would be able to apply them to their gardens
without the need for a resource consent and without the need to monitor environmental effects.
This approach is consistent with the aim of promoting the beneficial use of biosolids, and with
the ‘enabling’ principle referred to previously. It also provides an incentive for local authorities
to reduce contaminant levels in sewage sludges by way of cleaner production, education and/
or improved tradewaste management.
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[ Restricted use biosolids, on the other hand, would only be able to be discharged to land if a
resource consent is first obtained for a specific site (see sections 4.4.2 and 6). The resource
consent process provides an opportunity for full public scrutiny of a land application proposal,
and consent conditions allow appropriate site-specific risk management controls, including
monitoring requirements, to be placed on the discharge.

In some countries restricted use biosolids are divided into sub-classes depending on their pathogen or
contaminant content, and each sub-class is identified as being suitable for specified end uses. This is
arisk management technique in the sense that low-quality biosolids can be directed towards the less
sensitive end uses (e.g., where there is less potential for humans to be exposed to pathogens or no
potential for contamination of the human food chain). This approach has not been adopted in these
Guidelines because there are other options for controlling health risks and it is the mass loading of
contaminants in the discharge (i.e., the concentration of contaminants in the biosolids x the rate of
application) that will determine the speed at which the soil limits are approached, and the potential for
adverse effects (see section 6.3). Putting the emphasis on mass loading rates rather than on biosolids
quality tied to a specific end use is consistent with the ‘flexible and enabling’ principle referred to
earlier.

Control over end use can still be used as a risk management tool (e.g., to avoid application to particularly
sensitive sites or the application of low-quality biosolids to food-producing soils), but the extent to
which this is necessary is best determined either by the biosolids producer (when evaluating beneficial
use options) or by the consent authority after hearing community submissions and considering all
information relevant to a specific proposal.®

As noted in section 1.4 above, in addition to establishing soil limits and possible constraints on loading
rates and end uses, there are various other methods to reduce the contaminant levels in biosolids and/
or the degree of exposure of soil organisms, plants, animals and humans to risk. These methods
should be taken into account by biosolids producers when deciding their treatment/biosolids
manufacturing systems, and in developing land application proposals (the lower the risk, the greater
the likelihood of gaining consents). More particularly, they should be taken into account by regulators
when deciding what conditions should be applied to discharge consents (see section 6).

9 Guidance on end-use considerations is contained in Section 6.2 of these Guidelines.

August 2003 o o ] ] ] NZWWA
Guidelines for the Safe Application of Biosolids to Land in New Zealand






Page 19

2. MANAGEMENT ISSUES

2.1 Introduction

Any proposal to manufacture biosolids and to apply them to land will need to address a humber of
management issues. Some of these relate to the actual or potential risks associated with the use of
biosolids, and others to social and economic matters that need to be taken into account when planning
or assessing a biosolids project.

This section identifies and briefly overviews the main risk management issues (the actual means of
managing these risks are covered in section 6) and social considerations. Readers are referred to
section 3 of Volume 2: Technical Manual for further details.

2.2 Risks to human health

2.2.1 Risks from pathogen content

Sewage sludge can contain a wide variety of pathogens, including bacteria, viruses, parasites (helminths/
protozoa), and fungi.

The pathogens that are generally subject to regulation are salmonella, enteric viruses, helminth ova,
and ocysts and oocysts of protozoa.

Escherichia coli (E. coli) is used as a general indicator for the presence of bacterial pathogens found in
sewage sludges.

Salmonella spp. bacteria are subject to regulation because outbreaks of gastro-enteritis have in the
past been relatively common and experience has shown that reducing salmonella to a low level, as
with faecal coliforms, provides a high degree of assurance that other bacterial pathogens do not constitute
a health risk. Salmonella spp. are so common in the environment that the proper control of salmonellosis
is through food hygiene; sewage sludge properly used in agriculture is not involved in the transmission
of human salmonella (Smith, 1996).

The high rate of campylobacteriosis disease in New Zealand and its prevalence in the environment
make this bacterium of greater concern than Salmonella spp., and its measurement has been included
in these Guidelines (see Table 4.1). There is potential for regrowth of these organisms in sewage
sludge and biosolids in storage or after application to land.

There are numerous types of enteric viruses that occur in sewage sludge including Hepatitis A virus,
Small Round Structured Viruses including Norwalk virus, and Adeno virus. Some enteric viruses, such
as the Adeno virus, are more resistant to physical and chemical agents than others. The types and
concentrations of viral agents in sewage sludge are dependent on the level of viral iliness present in the
associated community.

Helminths found in sewage sludge include nematodes (roundworms and hookworms), cestodes
(tapeworms) and trematodes (flukes). Helminth ova are very resistant to the environmental factors that
reduce the numbers of bacterial indicators or animal viruses in sludge. Because of their resistance,
the presence/absence of viable helminth ova is used as a criterion for monitoring for the presence of
helminths in sludge to be applied to land (USEPA, 1993).

Taenia saginata, the beef tapeworm, is a helminth of potential concern. It produces eggs that are
resistant to environmental stresses. T. saginata has a cyst stage in cattle and a worm stage in humans.
Although present in New Zealand, it appears not to be a significant problem for either human or animal
health. Overseas, problems have generally only arisen where cattle have been grazed on pasture
irrigated with untreated human sewage sludge (thereby becoming infected with the larval stage of the
tapeworm) and then people have eaten the raw or undercooked beef, becoming infected with viable
larvae. There is a very low incidence of T. saginata in New Zealand cattle, and people in New Zealand
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generally do not eat raw meat. Itis concluded that the transmission risks associated with biosolids
use are minimal.

Protozoa found in sewage include Entamoeba histolytica (amoebic dysentery) Giardia entestinalis
(gastro-enteritis), Cryptosporidium (gastro-enteritis) and Balantidum coli (gastro-enteritis). These
organisms generally occur as cysts, which are inactivated by heat and/or lime treatment.

Biosolids that have been treated to the point where they are deemed safe for use by the general public
(see section 4.4.1) are essentially free of pathogens and there is a very low risk to people handling
them.

However, biosolids that do not attain the unrestricted use, or Grade A stabilisation standards (see
section 4.3.1), potentially contain pathogens at infectious levels, so they cannot be sold or given away
direct to the public and the risks need to be managed by reducing the pathogen levels prior to land
application (e.g., by storage), by soil incorporation, by restricting end uses to areas with low public
exposure, or by imposing exclusion periods following land application.

In addition to the risk of infection arising from direct contact with biosolids that do not attain Grade A
stabilisation, there is a potential food safety issue. The survival of some pathogens in the soil, most
notably parasites and viruses, is not well understood. Because there is no final barrier (i.e., a kill step
such as cooking) with crops that are eaten raw (e.g., salad crops or root crops such as carrots),
biosolids not attaining the Grade A standard should not be applied directly to these crops without a
further waiting period (see Table 6.2).

2.2.2 Risks from metal content

The main metals of concern, from a human health perspective, are cadmium, lead and mercury (Smith,
1996). The USEPA found that the direct ingestion of biosolids by children is the most critical pathway
of exposure to cadmium, lead and mercury, with the greatest risk being for domestic gardens. (The
USEPA limits were set accordingly, using conservative assumptions about intake rate).

Neither lead nor mercury are taken up to any extent by crops and consequently do not pose a risk
through the dietary intake of plant foods.

Cadmium, on the other hand, can accumulate in crops. In practice it has been found that humans are
protected from (sludge-related) cadmium toxicity because the high ratio of zinc to cadmium in sludge
inhibits the uptake of cadmium in plants; plants take up zinc in preference to cadmium (Chaney and
Ryan, 1994). The US National Research Council (1996) found that although levels of cadmium in crops
grown in sludge-amended soils can be elevated, there are no documented cases of human or animal
poisoning from this source.

Copper, nickel and zinc can be translocated to the edible parts of crops. However, humans, like animals,
are protected by the so called ‘soil-plant barrier’ (before metals in crops reach levels potentially harmful
to humans, growth is so severely stunted that the crop or vegetable is not harvestable). The US
National Research Council (1996) noted that no adverse human acute or chronic toxicity effects had
been reported resulting from the ingestion of food plants grown in soils amended by sludges.

The New Zealand Total Diet Survey 1997/98 (Ministry of Health, 2000) contains useful background
information on the toxicology and dietary intake of various metals, including cadmium, lead and mercury.

2.2.3 Risks from organic contaminants

The organic contaminants generally considered when assessing risks from biosolids are the persistent
organochlorine pesticides (such as DDT and dieldrin), polychlorinated biphenyls (PCBs) and dioxins.
These organochlorine chemicals are also known as persistent organic pollutants (POPSs).

Human exposure to POP chemicals is primarily via the food chain, especially from grazing animals,
where the contaminants accumulate in body fat. An international treaty on POPs, the Stockholm
Convention, aims to protect people’s health by reducing further exposures to these chemicals.
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There would appear to be minimal risk to human health via dietary intake of organic contaminants from
crops grown in biosolids-treated soils because there is little or no plant uptake, except perhaps in the
peel of carrot (known to accumulate PCBs under some circumstances), which is generally removed
during normal food production (Smith, 1996). Reviews of the possible environmental hazards from
organic contaminants in biosolids repeatedly identify surface application of biosolids to grassland as
the only potentially significant pathway of human exposure from the agricultural use of biosolids, because
of the possibility of persistent lipophilic compounds (e.g., DDT, dieldrin) transferring to the tissue fat
and milk of grazing livestock. The main risk arises from surface-applied biosolids adhering to grass
and being directly ingested by grazing animals. Currently there would appear to be no reported examples
where unacceptable concentrations of organic contaminants in foods are linked to the agricultural use
of biosolids (Carrington et al., 1998).

Exposure can be managed by removing or minimising the soil-grazing animal exposure pathway; for
example, by ensuring that biosolids are thoroughly incorporated into the soil in situations where animals
are to be grazed.

The derivation of dioxins from pentachlorophenol reinforces the need to ensure that wastes such as
sawdust and ash from treated timber are kept out of compost products (treated wood can also be a
significant source of copper, chromium and arsenic).

Available data (which are limited) indicate that levels of POP chemicals are not unduly high in New
Zealand biosolids. Pesticides and PCBs are commonly present below parts-per-million levels, and
dioxins at low parts-per-trillion levels; see Ogilvie,1998. There is therefore a low risk of these substances
translocating to livestock given the level at which they occur in biosolids and the low probability of
extensive use of biosolids on pastoral land in New Zealand.

Setting conservative maximum residue limits of POP chemicals in biosolids that are to be land applied
should ensure there are negligible risks to human health and the environment. Note, however, that
there are other organic contaminants present in biosolids, about which we know very little, especially
with regard to their fate once applied to land, their availability from the biosolids material, and any risk
they may pose. These chemicals, which include brominated diphenyl ethers, alkyl phenols, alkylbenzene
sulphonates and phthalates, are becoming a focus of increased regulatory consideration overseas.

Further information on this topic can be found in Volume 2: Technical Manual.

2.3 Environmental risks

2.3.1 Groundwater quality

The leaching of nutrients (nitrogen and phosphorus), metals or organic substances from biosolids into
groundwater is an issue of potential concern.

In Europe concern over the potential effects on human health due to increased concentrations of nitrate
in water supplies has resulted in regulatory action to control the application to agricultural land of all
nitrogen (N) sources, including sewage sludge (Council of the European Communities, 1991).

Biosolids generally have low N content (1-6%) relative to nitrogenous fertilisers. Relative to raw sewage,
the organic matter in biosolids (compost in particular) is highly stabilised, and even high rates of
application pose little risk of nitrate leaching (Smith, 1996). Only a small proportion (approximately
10%) of the total N applied is available on an annual basis. The mineralisation of organic N in sewage
sludge takes place quite slowly relative to N in other wastes (e.qg., poultry litter, pig effluent).

The key to both minimising the risk of nitrate leaching and the efficient use of biosolids is to take into
account the rate of mineralisation of the organic N in the biosolids and to match application rates as
closely as possible to the agronomic nutrient needs of crops (see section 6.3).
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Compared to N, phosphorus (P) is relatively immobile in soils and applying sewage sludge is unlikely
to result in P leaching from the soil profile (Lindo et al., 1993). Phosphorus retention mechanisms in
most New Zealand soils are believed to result in a low risk of P leaching (White and Sharpley, 1996).

Most studies have found very little movement of metals through the soil profile, with authors generally
attributing this to the strong binding effect of organic and inorganic particles in the soil or soil/sludge
mix. There are exceptions to this. Dowdy and Volk (1984), after reviewing the literature on heavy metal
movement in soils, concluded that it was most likely to occur where heavy applications of sewage
sludge are made to sandy, acidic, low organic matter soils receiving high rainfall or irrigation. McLaren
and Smith (1996) cite an example of the downward migration of nickel and zinc in a sandy soil treated
with sludge at intervals over a period of 25 years.

The POP chemicals (see section 2.2.3) in biosolids have low potential to contaminate groundwater
because their concentrations are typically low, they are strongly absorbed onto soil particles, and they
have low water solubility.

On the basis of an extensive literature review, Smith (1996) concluded that impacts of sludge contaminants
on groundwater quality are very unlikely, and that all the available information indicates that the organic,
inorganic and biological constituents of sludge are retained in the surface layers of the soil and exhibit
only very limited downward movement through the soil profile.

2.3.2 Surface waters

There is a risk of biosolids being eroded from sloping land into watercourses if placed too close to
them. This risk is relatively easily managed by commonsense measures such as not placing biosolids
on steeply sloping land and/or near to streams, rivers or the edges of lakes.

2.3.3 Habitat and biodiversity values

As with any fertiliser or soil conditioner, it is inappropriate to apply biosolids to areas where there is a
risk of altering important natural habitat values; for example, in native bush reserves, wetlands, or in
habitats of rare or endangered species. The increased level of nutrients resulting from the applications
of biosolids may affect native plant communities that have adapted to soils of low fertility.

2.34 Soil organisms and soil fertility

Biosolids are generally applied to land to enhance the fertility of soils. However, concerns have periodically
been raised about the potential for sludge or biosolids to adversely affect soil micro-organisms and/or
the long-term fertility of soils. (The proper functioning of the microbial biomass is essential to the
intrinsic fertility of agricultural soils because of its role in mineralising nutrients from the soil organic
matter to support plant growth).

Although the literature indicates it is unlikely that organic contaminants in sewage sludge impair the
fertility of agricultural soils, there is scientific debate over the effects of heavy metals on soil micro-
organisms and microbial transformations.

Brookes and McGrath (1984) reported that the microbial biomass was halved in sludge-treated soil at
Woburn, in the UK, compared with the control plot. This effect was attributed to elevated concentrations
of potentially toxic metals in the sludge-amended plots, with zinc (at 180 mg/kg) being identified as the
most likely causative agent. Brookes et al. (1984) and Brookes et al. (1986) reported that nitrification
processes, which are performed by specialised groups of free-living heterotrophic bacteria, were
suppressed in sludge-amended soil at Woburn, relative to the control.

In 1993 the UK Government commissioned an independent scientific committee to review the implications
for sail fertility of the UK rules on sewage sludge application to agricultural land (MAFF/DoE, 1993).
The review concluded that the experimental evidence on the effects of heavy metals from sludge on soil
micro-organisms was inconsistent and incomplete. It also recognised that there were difficulties in
assessing the soil limits required for individual metals to protect soil microbial processes due to the
interacting effects of sludge, soil and environmental factors.
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There is ongoing research in the UK, USA and New Zealand (an ESR research programme with Lincoln
University and Landcare involvement) on the effects of heavy metals from biosolids on soil micro-
organisms. Until definitive findings are available, the best way to manage risks to soil organisms and/
or long-term soil fertility is by setting conservative sail limits for contaminants, particularly for metals
like zinc, copper, nickel and cadmium, which are known to inhibit microbial activity when present in
soils at high concentrations (see section 4.2).

2.3.5 Plant health or crop yield

Biosolids are generally applied to soils to enhance plant health and/or crop yield. However, some of
the constituents of biosolids can have the opposite effect if applied in excessive quantities.

Zinc, copper and nickel are the principal phyto-toxic metals in biosolids, but the risks can be minimised
by setting an appropriately conservative soil limit. Arsenic, chromium, mercury and lead have very low
bio-availability to plants. Cadmium is readily taken up by plants but does not appear to cause phyto-
toxic effects.

The only real risk to plant health/yield from biosolids occurs when soil pHs are low (< 5.5) and/or when
soils are sandy. Metals are generally more mobile in acid soils, and in sandy soils due to the relative
lack of binding materials (clay, organic material).

There is, however, some doubt about the extent to which sandy soil represents a risk when applying
biosolids. Biosolids add organic and inorganic material, which tends to bind metals. However, the
application of raw, undigested sludge to sandy soils in New Plymouth has resulted in pH reduction,
metal uptake by plants and metal leaching to the water table (Speir et al., submitted). Some countries
impose tighter metal limits on sludge application to sandy soils.

Organic contaminants generally have a very low bio-availability to plants and have no phyto-toxic effects
at the concentrations found in biosolids-treated soils.*°

There is no evidence to suggest that plant diseases are transmitted in sewage sludge (Smith, 1996).

2.3.6 Animal health or production

Stock are potentially exposed to the contaminants in biosolids by way of the soil = plant = animal
food chain, and via directingestion. In the case of copper, nickel and zinc uptake by plants (see above),
livestock are protected by the soil-plant barrier (see section 2.2.2).

The direct ingestion of sludge and sludge-treated soil is widely considered to be the principal risk to
grazing livestock from sludge application, with copper and cadmium identified as the main metals of
concern.

Smith (1996) reviewed the literature on copper uptake by sheep in the UK and concluded that the risk
of copper toxicity is actually much smaller than might be anticipated from simple calculations of total
intake, and field trials indicate that copper toxicity to sheep under field conditions is very unlikely.

Cadmium and other metals can accumulate in the liver and kidney of animals fed on pasture or crops
grown on sludge-amended soils, but there appears to be no evidence of adverse effects on animal
health. An oft-cited example is that of Werribee Farm near Melbourne, where cattle have been grazed
for many years on wastewater-irrigated pastures. Although cadmium and chromium levels are ‘elevated’
in kidneys and livers, the levels are within the range common to cattle in general (US National Research
Council, 1996).

10 There has been incidents where specific herbicides have not been destroyed during composting of biosolids
with greenwaste.
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Both molybdenum and selenium are readily taken up by plants and there are documented cased of
livestock suffering poisoning from these elements (US National Research Council, 1996). However,
molybdenum and selenium are present only in small amounts in municipal sewage sludge.

There is no evidence that organic contaminants applied to soil in sludge are toxic to grazing animals
(Smith, 1996). The principal concern here is for human dietary intake resulting from accumulation in
animal tissues and milk (see section 2.2.3).

2.3.7 Odour generation

Odour generation from biosolids-production facilities, or from biosolids after they have been applied to
land, is one of the more significant environmental issues in the US and Europe.

The risk of odour generation can be minimised by selecting an appropriate biosolids manufacturing
process, quality control and installing biofilters (at production facilities), an appropriate choice of vector
attraction reduction (VAR) method and land application method, and by soil incorporation (see sections
4.3.1,6.10, 6.11).

2.4 Trade risks

There are potential risks to domestic and international trade (commaodity markets) as a result of applying
biosolids to food-producing land. These include the risk of consumer-led boycotts on the purchase of
produce grown in or on biosolids-amended soils (domestic or overseas markets) and the risk of overseas
governments placing a trade embargo on products containing chemical residues and diseases (such
as taeniasis in export beef cattle).

There are a variety of ways of managing trade risks, including measures aimed at reducing the potential
for residues in export produce, such as soil incorporation, soil pH control, stock exclusion periods, and
non-application on leaf or salad crops.

For any proposal to apply biosolids to horticultural or agricultural land, the relevant sector marketing or
industry group should be consulted before commencing application. Some sector groups have already
established a position on biosolids.

2.5 Social considerations

2.5.1 Site selection

When selecting a suitable site for applying biosolids it is important to consider social as well as bio-
physical issues. Projects involving the application of large quantities of biosolids to large areas of land
have the potential to cause nuisances (e.g., odour, transport noise, road spillages) and/or disruption to
local community activities (e.g., exclusion of access to recreation areas following biosolids application).
There may also be adverse reactions based on the perception of public health risk.

25.2 Community involvement and public consultation

Because of the types of issues referred to above, it is important that the instigators of restricted use
biosolids projects involve the community from the outset, preferably at the stage of assessing the
available options for land application sites. A public awareness and involvement programme may be
warranted.

A high degree of public acceptance is essential for biosolids projects. There is generally good will
towards the concept of beneficial use provided that procedures for managing the risks are in place and
the community is kept well informed.

11 See Section 4.4.2 of these Guidelines for a definition of restricted use of biosolids.
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The choice of consultation method can be critical, and regional council advice should be sought on
this. The preparation of a formal consultation strategy, including distributing an information package
and/or an issues and options paper (with invitation for feedback), is one way of facilitating community
involvement.

When preparing a resource consent application under the RMA, it is advisable to invite community
involvement in the scoping of the assessment of environmental effects (AEE) and to seek community
or interest group comment on the draft of the AEE before it is finalised (see section 3.2.3).

253 lwi consultation

Maori protocol generally favours recycling waste material to land rather than discharge to water. However,
there are some locations or sites at which the application of wastes of human origin, including biosolids,
may be considered unacceptable by iwi.

Iwi issues in relation to the application of biosolids to land could include, but may not be restricted to
(Marawhenua Group, Ministry for the Environment; personal communication):

| potential for contamination of food sources

[ proximity to sites of food preparation, harvesting and processing

| potential contamination of water bodies

[ the need for potential mitigation measures (e.qg., riparian planting)

| avoiding applying biosolids on, or in the vicinity of, wahi tapu (sacred sites)

[ potential constraints on future land-uses as a consequence of biosolids applications (e.g.,

land subject to Treaty of Waitangi claims)
| monitoring requirements.
Consequently, it is recommended that iwi be consulted at the earliest stage in the development of a

biosolids project and that appropriate constraints be placed on any discharge consents. Iwi should be
included in public education programmes.

During the development of rules in plans, including rules governing the discharge of biosolids to land, it
is a requirement under the RMA for regional councils to consult with iwi.
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3. THE REGULATORY FRAMEWORK

3.1 Introduction

The primary legislation governing the application of biosolids to land in New Zealand is the Resource
Management Act 1991 (RMA). Other legislation (e.g., the Agricultural Compounds and Veterinary
Medicines Act, the Health Act, the Land Transport Act) may have a direct or indirect bearing on a given
biosolids manufacturing or distribution project depending on the project.*?

This section of the Guidelines outlines the relevant provisions of the key statutes relating to biosolids
management in New Zealand, with particular emphasis on the provisions of the RMA. It also provides
guidance to regional councils on the nature and content of the rules that may be applicable to the
regulation of biosolids discharges to land in their region.

3.2 Resource Management Act 199113

The discharge of contaminants (and hence biosolids) to land in New Zealand is controlled by regional
councils under the provisions of the RMA.

The purpose of the RMA is to promote the sustainable management of natural and physical resources,
which include land, water, plants and animals. ‘Sustainable management’ is defined in terms of sustaining
the potential of natural and physical resources to meet the reasonably foreseeable needs of future
generations; safeguarding the life-supporting capacity of water, soil and ecosystems; and avoiding,
remedying or mitigating any adverse effects of activities on the environment.

The Act focuses on the effects of activities rather than the activities themselves. Effects are defined to
include both positive and adverse effects, and any cumulative effect that arises over time or in combination
with other effects.

Discharges to land are controlled by section 15 of the RMA. If any contaminant in a discharge may
enter water, or if the contaminants are from industrial or trade premises, then the person responsible for
the discharge must obtain a resource consent, or must act in accordance with arule in a regional plan
or with regulations promulgated by central government.

The contaminants in biosolids originate at wastewater treatment plants, which are defined in the RMA
as industrial or trade premises. Some contaminants in biosolids may enter water. Therefore, unless
the relevant regional plan contains a permitted activity rule allowing the discharge, a resource consent
will be required.

3.21 Resource management objectives and policies

Regional policy statements contain objectives and policies that promote the integrated management of
the natural and physical resources of the region.

The objectives and policies of regional policy statements and regional plans prepared under the RMA
are important because they establish the local decision-making framework, and in determining consent
applications consent authorities (in this case regional councils and the Environment Court) are required
to have regard to relevant objectives or policies of the regional policy statement, regional plans or
proposed plans (see section 3.2.3).

12 These Guidelines do not purport to contain definitive legal advice. If there is any doubt about legal issues
surrounding a specific project, seek legal advice.

13 This section paraphrases the requirements of the RMA; if the need arises, or if in doubt, readers should refer to
the full text of the relevant sections of the Act.
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The RMA requires that councils adopt all provisions in their policy statements and plans in consultation
with the community. Objectives state the resource management outcomes that councils and their
communities are endeavouring to achieve. Polices provide the direction for how the objective is to be
achieved. For example, in achieving the sustainable management of a regions’ soil and water resources,
a policy could be adopted that promotes practices such as reusing and recycling materials.

Encouraging the treatment of sewage sludge to a sufficient quality that allows it to be used as a soil
conditioner and fertiliser will reduce environmental effects at landfills, improve soil quality and, if properly
managed, recognise Maori culture and traditions. This helps promote the sustainable management of
natural resources in New Zealand, while working towards achieving the zero waste objective of many
councils.

3.2.2 Regional rules

Rules are key components of resource management plans, because once plans are approved they
have the force of regulations. Regional councils can include rules in regional plans declaring the discharge
of (specified or unspecified) biosolids to be a permitted activity, a controlled activity, a discretionary
activity, a non-complying activity or a prohibited activity.

If the discharge is a permitted activity it is allowed without the need for a resource consent, providing it
complies in all respects with any conditions specified in the rule.

If the discharge is a controlled activity it needs a consent and it has to comply with any standards or
terms specified in the plan. A consent application is assessed in accordance with the matters council
has reserved control over in the plan, and consent cannot be declined provided the activity complies
with the standards and terms specified in the rule.

If the discharge is a discretionary activity it is allowed only if a resource consent is obtained, and the
consent authority can decline the consent application. The consent authority has full discretion in
respect of the conditions it attaches to the consent.

3.2.3 The consent process

The process of applying for a resource consent, including the requirement for preparing an assessment
of environmental effects (AEE), is set out in section 88 of the RMA. The Fourth Schedule of the Act
contains a list of the matters that should be included in an AEE and those that should (at least) be
considered when preparing an AEE. The definitions of ‘environment’ in section 2 and ‘effect’ in section
3 of the Act are important.

Although not explicitly required under the Act, it is good practice for the applicant to undertake a well-
structured consultation process with neighbours, the wider community interest groups, iwi, etc. This
helps to identify issues that need to be addressed in the AEE (see also section 2.5.2).

The pathway for processing a resource consent application is set out in sections 92—-120 of the RMA.

The matters the consent authority is to consider when determining whether or not a consent should be
granted, and the conditions that should apply, are set out in section 104 of the Act and include:

n the nature of the discharge and the sensitivity of the proposed receiving environment to adverse
effects, and the applicant’s reasons for making the proposed choice

u any actual and potential effects on the environment of allowing the activity

u any possible alternative methods of discharge, including discharges into any other receiving
environment

n any relevant objectives, policies, rules or other provisions of a plan or proposed plan

u any relevant regulations

n any other matters the consent authority considers relevant.
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3.3 Agricultural Compounds and Veterinary Medicines Act 1997

The Agricultural Compounds and Veterinary Medicines (ACVM) Act 1997, administered by the New
Zealand Food Safety Authority (a semi-autonomous body within the Ministry of Agriculture and Forestry),
is narrowly focused on the application of substances (agricultural compounds) to agricultural land. The
Act does not cover environmental effects or human health effects other than those in respect of food
residues.

The purpose of the Act is to:

@ Prevent or manage risks associated with the use of agricultural compounds, being:

() risks to trade in primary produce, and
(i) risks to animal welfare, and
(iii) risks to agricultural security
(b) Ensure that the use of agricultural compounds does not result in breaches of domestic food

residue standards

(©) Ensure the provision of sufficient consumer information about appropriate compounds.

The ACVM Act provides that no person may sell or use any agricultural compound within New Zealand
unless that agricultural compound is a registered ‘trade name product’ or is exempt by regulations
made under section 75 of the Act.

Biosolids fall within the definition of ‘agricultural compounds’ in the ACVM Act. Under current (2003)
wording of the ACVM Act and regulations (regulation 9, schedule 5; and regulation 4, schedule 1) it
would appear? that all biosolids defined in these Guidelines as unrestricted use biosolids (see 