INTERNATIONAL ISO
STANDARD 19698

First edition
2020-09

Sludge recovery, recycling, treatment
and disposal — Beneficial use of
biosolids — Land application

Valorisation, recyclage, traitement et éliminatio,n des boues —
Utilisation bénéfique des boues d'épuration — Epandage

Reference number
1SO 19698:2020(E)

©1S0 2020




ISO 19698:2020(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2020

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © IS0 2020 - All rights reserved



IS0 19698:2020(E)

Contents Page
FFOTE@WOIM ...........oooooeooeeeeee e85 8 588 vi
IIMEIOAUCTION.......oooooo sk 8888885858 vii
1 S0P ... 1
2 NOTINATIVE FEEETE@IICES ............ooooiooeee st 1
3 Terms aNd AefiMETIOMNIS ...t 1
4 Benefits of biosolids land application A
5 NURTIENTS i DIOSOLIAS ...

5
51 GBIIETAL .- 5
5.2 Nitrogen 5
5.2.1 General 5

5.2.2  Nitrogen content and availability in bioSOIAS ... 5

5.2.3  Determination of biosolids application rate according to nitrogen content......... 6
6

6

6

6

5.3 Phosphorus
5.4 Potassium

5.5 Calcium ...
5.6 UL U ettt

Nuisance and risks associated with biosolids land application
6.1 GEIBTAL ...
6.2 Odours...oo...
6.3 Vector attraction...
6.4 Pathogens

6.4.1
6.4.2
6.4.3
L 0 (0 0 /(0 Y- 1O
6.4.5 3 < 5000801 0 13T
6.5 Trace elements............
6.6  Organic compounds
6.6.1 General....
6.6.2  Source control of potential contaminants..
6.7 Environmental considerations..........coeressiccn
L0 T €Y 1<) = |
(ST 04 V1 s = U <=1 0 Lo BEST=Y= 1Yo ) o W
6.7.3  Topography ...

6.7.4 Protection of water sources
6.7.5 Identification of sensitive uses and associated setbacks

6.8 L2310 TT0 16 K30 4/=F= U 0 =) o L
6.8.1  General
6.8.2  FOT@IGN IMATLET ...ooocciiieii s
(ST S0 TR © T [o 105 b /=T 10 Ut [0 ) s U000

6.8.4  Vector attraction reduction
6.8.5  PathOgen T@AUCTION ..ot
6.9 Biosolids quality criteria — Groups of BioSOLlIAS ...
6.9.1  General ...
6.9.2  Group 1 biosolids
6.9.3  Group 2 biosolids

6.10  POTEINTIAL USES ..o
6.11 Biosolids and SOl MONITOTTNE ..ottt
Biosolids application programme development and management.................conn 16
7.1 LT3 1<) - OSSO

7.2 Community consultation
7.2.1  Involving the community

© 1S0 2020 - All rights reserved iii



ISO 19698:2020(E)

10
11
12
13

14

7.2.2  Consultation principles
7.3 Programme development.........ccoc.
7.3.1  GEMETAL .o

7.3.2
7.4 Programme management
7.4.1
7.4.2  Programme management considerations
7.4.3  Biosolids and SOl MONItOTINE ...
7.4.4  Continuous iMprovement ...

7.4.5 Voluntary agreement and quality assurance

Objectives of agricultural Iand appliCation.............. e,
8.1 GEBIMETAL .t
8.2 AGTONOMIC CONSIARTATIONIS ..ot
8.2.1  Nitrogen management — General...
8.2.2  Nitrogen in biosolids ...
8.3 Phosphorus management............cccoccnee
8301 GEIETAL e
8.3.2  Determination of biosolids application rate according to phosphorus content...30
8.4  Annual biosolids appliCation FAtE ... 31
Storage, staging, fencing and SIZNAZE ... 31
9.1 0 111 - O 31
9.2 STUBIIA@E ... 32
Haulage and field deLIVETIES ...t 33
APPIICAION TECRIUIQUES ........oooo e 33
Specific pathogen mitigation measures for agricultural land application ... 34
RECOTA KEEPIIIEG ..o
13.1 General......c..

13.2 Spreading records...
13.3 FAEIA INSPEOTION .o

Objectives of land reclamation
14.1 General............
14.2  Site management

14.2.1 General....oooooooooooiiiiiee,

14.2.2  SOil/SUDSEIAte PrOPEITIES ..o 37
14.3  Environmental CONSIAEIAtIONS ... ssseseeesssssssse e ssssseeeessssssse s 38

14.3.1 Climate and season

14.3.2  TOPOZIAPIY ..t

14.3.3  Protection Of WAt SOUICES ...............ccomeeeoeoeooesoecccceeeeeseeeeeeees s soessessseesseesess st ssssssssssssesseesss s

14.3.4 Identification of sensitive uses and associated buffer zones
14.4 Operations management
14.4.1 Site preparation
14.4.2 Biosolids batch management and transport............c...
14.4.3 Substrate SAMPIING ...

14.4.4  SUDSEIALE ANALYSIS oo
14.5 Biosolids applications equipment and considerations ...
14.6  Determination of biosolids application rate
T4.6. 1 GOIIETAL oo
14.6.2 Biosolids application rates based on agronomic nitrogen application rate....... 43
14.6.3 Biosolids application rates based on maximum nutrient loads..........ccccoocrne 43
14.6.4 Biosolids application rates based on target carbon to nitrogen ratio (C:N)............ 43
14.6.5 Biosolids application rates based on target organic matter. ... 44
14.6.6 Biosolids application rates based on target pH adjustment.............ccoconn 44

14.7 Revegetation
14.8 Environmental post application monitoring
T4.8. 1 GOIETAL oo 45

© IS0 2020 - All rights reserved



IS0 19698:2020(E)

14.8.2 Soil monitoring.....
14.8.3 Water monitoring...
14.8.4 Foliage monitoring..
149 QUALIEY @SSUTAIICE ..o
15 Nuisance and risk management for biosolids use for land reclamation ..., 47
16 BIOSOLIAS Tr@ATIMIEIIT ...
16.1 Biosolids quality criteria...
16.2 Pathogens......

16.3  Vector attraction...

T0.4  OOUT et

16.5  FENCING QN SIZIAZE ..o sssessssssss s

16.6  RECOTM REEPIIIG ....oooviieiieiir ettt
Annex A (informative) S0il carbon AYNAIMCS ... 49
Annex B (informative) Benefits of biosolids land application ... 51
Annex C (informative) Average concentrations of organic matter and plant macronutrients

I DHOSOLIAS ...t 54
Annex D (informative) Comparative pathogen and indicator limits for Group 1 biosolids.............. 55
Annex E (informative) Source of trace elements in wastewater and biosolids and examples

of trace elements standards in biosolids and in soil after biosolids application................ 56
Annex F (informative) Standards for maximum concentration of organic compounds in

BHOSOLIAS ... e 62
Annex G (informative) Organic COMPOUIS ... 63
Annex H (informative) Setbacks (buffer zones) in different regions.............ns 64
Annex I (informative) Biosolids quality based on treatment method...............cn 66
Annex J (informative) Determination of plant available phosphate ... 67
Annex K (informative) Determination of maximum biosolids application rates based on

BFACE @LEIMIEIITS ... 68
Annex L (informative) Examples of source control/pollution prevention tools and

regulating industrial diSCRATZES.................oeessss s 73
Annex M (informative) Biosolids sampling freqUEeNCIes.............coissesssesssisssnssne 74
Annex N (informative) Soil and biosolids tests and methodologies ... 75
Annex O (informative) Community consultative WOrKShop..............ccssssssssnnnns 82
Annex P (informative) Benefits and value of biosolids use in rehabilitation ... 84
Annex Q (informative) Examples of restricted activities and withholding periods for

GIOUP 2 DHOSOLIAS .......ooco et 85
Annex R (informative) REVEGETATION. ...t 86
BIDLEOZTAPIY . ... 87

© IS0 2020 - All rights reserved v



ISO 19698:2020(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the [SO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/
iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 275, Sludge recovery, recycling, treatment
and disposal.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Biosolids are organic-based materials from industrial or municipal sludge and municipal biosolids
derived products, in the form of solids, semi-solids, semi-liquids, and liquids which have been treated
to meet applicable standards, guidelines or requirements including the reduction of pathogens, vector
attraction and contaminant criteria.

The land application of biosolids, which is considered an integrated approach to sustainable
management of this resource, can be beneficial in many ways such as:

— increasing soil organic matter;

— increasing biological activity in soil;

— decreasing soil bulk density and improving soil porosity;

— improving water infiltration rate, water holding capacity and erosion prevention;

— improving soil aggregate stability;

— increasing cation exchange capacity, which can result in a lower frequency of fertilizer application;
— increasing soil pH;

— providing additional nutrients to the soil for plant growth;

— recovering phosphorus from the urban and industrial environment;

— providing potential for carbon sequestration in soil; and

— decreasing the use of mineral fertilizers and related greenhouse gas (GHG) emissions related to
production and application of mineral fertilizers.

This document does not prioritize, or suggest a hierarchy amongst various beneficial use options, but
aims to identify and address the different criteria that could be considered to develop a sustainable
and environmentally successful land application programme. These criteria include the nature of the
treatment process, the selection of an appropriate application site, the method of application, the rate
of application and the establishment of protective barriers or setbacks to environmentally and socially
sensitive areas such as surface water and residences.

Control of non-beneficial substances, odour and potential risk to human, animal and environmental
health are important parts of any beneficial use strategy. These can be managed by employing tools
such as point source control, appropriate treatment methods and land-use restrictions.

Application of this document presupposes awareness of applicable legal requirements.

© 1S0 2020 - All rights reserved vii



