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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 proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The increasing water scarcity and water pollution control efforts in many countries have made treated
municipal and industrial wastewater a suitable economic means of augmenting the existing water
supply especially when compared to expensive alternatives such as desalination or the development
of new water sources involving dams and reservoirs. Water reuse makes it possible to close the water
cycle at a point closer to cities by producing “new water” from municipal wastewater and reducing

wastewater discharge to the environment.

An important new concept in water reuse is the “fit-to-purpose” approach, which entails the

production

of rtlaclaimed water quality that meets the needs of the intended end-users. In the situation of
er for irrigation, the reclaimed water quality can induce an adaptation of the type of.pl

wa
Thy
and|

Tre
use
irri
gro
dirg

Agrn

s, the intended water reuse applications are to govern the degree of wastewater treatme
inversely, the reliability of wastewater reclamation processes and operation.

hted wastewater can be used for various non-potable purposes. The dominant applicati
bation, landscape irrigation, industrial reuse, and groundwater recharge. More recent 4

ct potable reuse.

icultural irrigation was, is, and will likely remain the largestreuse water consumer with

benfefits and contribution to food security. Urban water reeycling, landscape irrigation in

is c
futy

It ig
on

haracterized by fast development and will play a crucial*role for the sustainability of ¢
Ire including energy footprint reduction, human well:being, and environmental restorati

worth noting again that the suitability of treated wastewater for a given type of reu
the compatibility between the wastewater savailability (volume) and water irrigatig

thrpughout the year, as well as on the water;quality and the specific use requirements. W

for
irri
pra
are
irri

rrigation can convey some risks for health and environment, depending on the water

bation water application method, the soil’characteristics, the climate conditions, and the
Ctices. Consequently, the public healthand potential agronomic and environmental adver
to be considered as priority eléments in the successful development of water reuse p
bation. To prevent such potential adverse impacts, the development and application of in

guidlelines for the reuse of treated wastewater is essential.

The
are
Loc
aut
pro

Fro

main water quality factors that determine the suitability of treated wastewater fof
pathogen content, salinity, sodicity, specific ion toxicity, other chemical elements, and
nl health authorities’are responsible for establishing water quality threshold values de
norized uses and they are also responsible for defining practices to ensure health and env
fection taking-itito account local specificities.

n an agreromic point of view, the main limitation in using treated wastewater for irrigd

fro
con

reclaimed
Aant grown.
ht required

ons for the

of treated wastewater (also referred to as reclaimed water or recycled water) include ajgricultural

nd rapidly

lving applications are for various urban uses, recreational and environmental uses, and ifpdirect and

Fecognized
particular,
ities in the
on.

be depends
n demand
(ater reuse
Juality, the
agronomic
se impacts
rojects for
fernational

irrigation
nutrients.
pending on
ronmental

tion arises

itscquality. Treated wastewater, unlike water supplied for domestic and industrial
aifns hlgher concentrations of inorganic suspended and dlssolved materlals (total so
QDS

purposes,
uble salts,
Dissolved

salts are not removed by conventlonal wastewater treatment technologles and appropriate good
management, agronomic, and irrigation practices should be used to avoid or minimize potential
negative impacts.

The presence of nutrients (nitrogen, phosphorus, and potassium) can become an advantage due to
possible saving in fertilizers. However, the amount of nutrients provided by treated wastewater along
the irrigation period is not necessarily synchronized with crop requirements and the availability of
nutrients depends on the chemical forms.

This guideline provides guidance for healthy, hydrological, environmental and good operation,
monitoring, and maintenance of water reuse projects for unrestricted and restricted irrigation of
agricultural crops, gardens, and landscape areas using treated wastewater. The quality of supplied
treated wastewater has to reflect the possible uses according to crop sensitivity (health-wise and
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agronomy-wise), water sources (the hydrologic sensitivity of the project area), the soil, and climate
conditions.

This guideline refers to factors involved in water reuse projects for irrigation regardless of size,
location, and complexity. It is applicable to intended uses of treated wastewater in a given project even
if such uses will change during the project’s lifetime as a result of the changes in the project itself or in
the applicable legislation.

The key factors in assuring the health, environmental, and safety of water reuse projects in irrigation
are the following:

— design| and maintenance instructions of the irrigation systems to ensure their proper long-term
operatjion;

— compalibility between the treated wastewater quality, the distribution method;.and the intended
soil and crops to ensure a viable use of the soil and undamaged crop growth;

— compatibility between the treated wastewater quality and its use to prevent or minimize posdible
contarpination of groundwater or surface water sources.

vi © ISO 2015 - All rights reserved
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Guidelines for treated wastewater use for irrigation
projects —

Part 2:
Development of the project

1 (Scope
Thip part of ISO 16075 covers the following issues:

— |criteria for the design of treated wastewater (herinafter: TWW) irrigation projects iptended to
prevent public health risks within the population that has been in direct.or indirect contdct with the
TWW or with any product that has come in contact with the TWW;

— |specifications of the following:
i) the quality of the TWW that can be used for irrigation;
ii) the types of crops that can be irrigated with TWW;

iii) the combination of the qualities of the irrigated TWW and the types of crops that can be
irrigated;

iv) the strategy of using barriers that can reduce the risks that arise from TWW irrigatfion;

v) the correlation between the qualityof the TWW, the irrigated crops, and the types|of barriers
that can be used;

vi) the distance required between the TWW irrigation areas and residential areas.

vii) none of the parts of this-part of ISO 16075 are intended to be used for certification gurposes.

2 |Normative references

Thdre are no normative references.

3 |Terms;definitions, and abbreviated terms

3.1} ~General

3.1.1

aquifer

underground layer of water-bearing permeable rock or unconsolidated materials (gravel, sand, or silt)
from which groundwater can be extracted

3.1.2

background water

freshwater (3.1.10) supplied for domestic, institutional, commercial, and industrial use from which
wastewater (3.1.22) is created

© IS0 2015 - All rights reserved 1
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any means that reduces or prevents the risk of human infection by preventing contact between the
TWW and the ingested produce or other means that, for example, reduces the concentration of
microorganisms in the TWW or prevents their survival on the ingested produce

3.14
environm

ent

surroundings in which an organization (3.1.13) operates including air, water, land, natural resources,
flora, fauna, humans, and their interrelation

3.1.5
environm
element o

environmer

3.1.6
environm

any changg

an organiz

3.1.7
environm

pntal aspect
an organization’s (3.1.13) activities, projects, or products that can interact)with
t(3.1.4)

ental impact
to environmental quality whether adverse or beneficial or wholly or, partly resulting f
ition’s (3.1.13) activities, projects, or products (3.1.15)

bntal parameter

quantifiable attribute of an environmental aspect (3.1.5)

3.1.8

fodder crg
crops not f]

crops

3.19

food crops
crops whigd
to be cookd

3.1.10

freshwate
naturally o
groundwat

ps
br human consumption such as pastures and forage, fiber, ornamental, seed, forest, and

h are intended for human consumption often further classified as to whether the food cra
d, processed, or consumed raw

I
ccurring water on the Eapth’s surface (in ice, lakes, rivers, and streams) and undergroun
er in aquifers (3.1.1)

Note 1 to enfry: Freshwater ieludes desalinated seawater and desalinated brackish water, but excludes seaw

and brackis
3.1.11

irrigation
design, de
provide su

3.1.12

h water.

project
elopiient, construction, selection of equipment, operation, and monitoring of work

the

fom

furf

pis

] as

ater

5 to

table TWW irrigation

non-potable water

NPW
water that

is not of drinking water quality

Note 1 to entry: It generally refers to wastewater (3.1.22) or TWW, but can also include other waters of non-
drinking quality.

3.1.13

organization
group of people and facilities with an arrangement of responsibilities, authorities, and relationships

© ISO 2015 - All rights reserved
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3.1.14
process
set of interrelated or interacting activities which transform inputs into outputs

Note 1 to entry: Inputs to a process are generally outputs of other processes.

Note 2 to entry: Processes in an organization (3.1.13) are generally planned and carried out under controlled
conditions to add value.

3.1.15
product

1 .
dANY[gouUs UT SETVICES

Note 1 to entry: This includes interconnected and/or interrelated goods or services.

3.1{16

public health aspect
elenent of an organization’s (3.1.13) activities, projects, or products (3.1.15).that can interact with the
public health

3.1{17

public health impact
any| change to public health, whether adverse or beneficial, wholly or partly resulting from an
orgqnization’s (3.1.13) activities, projects, or products (3.1.15)

3.1118
public health parameter
qualntifiable attribute of a public health aspect (3.1.17)

3.1{19
soil
laygr of unconsolidated material consisting,of weathered material particles, dead and living organic
mafter, air space, and the soil solution (3.1.20)

3.1{20
soil solution
liquid phase of the soil (3.1.19) and its solutes

3.1{21
stakeholder
indjvidual, group, or.organization (3.1.13) that has an interest in an organization or activity

Note 1 to entry: Usually, a stakeholder can affect or is affected by the organization or the activity.

3.1{22

wastewater
wagtewater collected principally by municipalities that can include spent or used water from domestic,
instlituvional, commercial, or industrial sources and can include storm water

3.1.23
water reuse
use of treated wastewater for beneficial use

Note 1 to entry: Synonymous also to water reclamation and water recycling.

3.2 Use of treated wastewater (TWW)

3.21

agriculture

science or practice of farming including cultivation of the soil (3.1.19) for the growing of crops and the
rearing of animals to provide food or other products (3.1.15)

© IS0 2015 - All rights reserved 3
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3.2.2
landscape

all the visible features of an area of land often considered in terms of their aesthetic appeal such as
public and private gardens, parks, and road vegetation including lawns and turfed recreational areas

3.2.3
restricted irrigation

use of TWW for non-potable applications in settings where public access is controlled or restricted by

physical or institutional barriers

3.2.4

restricted urban irrigation
irrigation ¢f areas in which public access during irrigation can be controlled such as some golf.cour
cemeterieg, and highway medians

3.2.5
unrestricted irrigation
use of TWWV for non-potable applications in settings where public access is not restunicted

3.2.6

unrestricted urban irrigation

irrigation ¢f areas in which public access during irrigation is not restricted; such as some gardens
playgroundls

3.3 Wastewater quality

3.31

category A: very high quality TWW

raw wastewater (3.3.6) which has undergone physical;and biological treatment, filtration (3.5.3)
disinfection (3.5.2), and its quality is according to the deScription in row A of Table 1

3.3.2
category B: high quality TWW

raw wastewater (3.3.6) which has undergone physical and biological treatment, filtration (3.5.3)
disinfection (3.5.2), and its quality is according to the description in row B of Table 1

3.3.3
category (: good quality TWW.

raw wastepater (3.3.6) which“has undergone physical and biological treatment and its qualit
according to the descriptiopintow C of Table 1

3.34
category I): medium'\quality TWW

raw wastewater (8:3.6) which has undergone physical and biological treatment and its qualit
according o theidescription in row D of Table 1

ses,

and

and

and

y is

y is

3.3.5

category E: extensively TWW

raw wastewater (3.3.6) which has undergone natural biological treatment process with long (minimum

10 d to 15 d) retention time and its quality is accordingly to the description in row E of Table 1

3.3.6
raw wastewater
wastewater (3.1.22) which has not undergone any treatment

4 © IS0 2015 - All rights rese
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3.3.7

thermo-tolerant coliforms

group of bacteria whose presence in the environment (3.1.4) usually indicates faecal contamination
(previously called faecal coliforms)

Note 1 to entry: In order to determine the quality of TWW, one can test for Escherichia coli (E. coli) or for faecal
coliforms since the difference in values is not significant.

3.4 Irrigation systems

3.4.1
bogm sprinkler
mobile sprinkling machine (3.4.11) composed by two symmetrical pipes (booms) with sprinkler nozzles
disfributed in one of the pipes and with the sprinkler action complemented by a gun/sprinkler placed
at epch end of both pipes; the nozzles work through a reaction effect (similar to a hydraulic fourniquet)
which drives the boom rotation at a desired speed

3.4{2

center-pivot and moving lateral irrigation machines
autpmated irrigation machine consisting of a number of self-propelled towers supporting a pipeline
rotating around a pivot point and through which water supplie@ at the pivot point floys radially
outward for distribution by sprayers or sprinklers (3.4.24) located along the pipeline

3413
emjtter
emitting pipe
dripper
devjice fitted to an irrigation lateral and intended todischarge water in the form of drops or pontinuous
flow at flow rates not exceeding 15 1/h, except during flushing

3.44
grayity flow irrigation systems
irrigation systems (3.4.8) where water\is applied directly to the soil (3.1.19) surface and i not under
prepsure

3.4]5
in-line emitter
emifter (3.4.3) intended fer installation between two lengths of pipe in an irrigation lateral

3.4J6
irrigation gun
large dischargedevice being either a part circle or full circle sprinkler

3.417
irTation sprayer

deviice'which discharges water in the form of fine jets or in a fan shape without rotational mpvement of
its marts

3.4.8

irrigation system

assembly of pipes, components, and devices installed in the field for the purpose of irrigating a specific
area

3.49
micro-irrigation system
system capable of delivering water drops, tiny-streams, or minispray to the plants

Note 1 to entry: Surface and sub-surface drip irrigation and micro-spray irrigation (3.4.10) are the main types of
this system.

© IS0 2015 - All rights reserved 5
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3.4.10

micro-spray irrigation systems
this system is characterized by water point sources similar to sprinkler’s (3.4.24) miniatures (micro-
sprinklers) which are placed along the laterals with a flow rate between 30 1/h and 150 1/h at pressure
heads of 15 m to 25 m and the corresponding wetted area between 2 m and 6 m

3.4.11

mobile sprinkling machine
sprinkling unit which is automatically moved across the soil (3.1.19) surface during the water application

3.4.12

on-line en
emitter (3.
by means s

3.4.13
perforatin
emitting p

itter
t.3) intended for installation in the wall of an irrigation lateral either directly or indire
uch as tubing

g pipe system
pe (emitter/emitting pipe), continuous pipe, hose or tubing including cellapsible hose v

perforations intended to discharge water in the form of drops or continuous flow at emission rates

exceeding

3.4.14

permanen
stationary
fixed by se
irrigation s

3.4.15
portable s
system for

3.4.16
pressurizg
piped netw

3.4.17

rotating s
device whi
part of a ci

3.4.18

L5 1/h for each emitting unit

t system

fixed-grid irrigation system (sprinklers) (3.4.24) for which'sprinkler set positions are rig
mi-permanent or permanently installed irrigation laterals, for example, portable solid
ystem, buried irrigation system

ystem
which all or part of the network elements ¢can be removed

ed irrigation systems
ork systems under pressure

prinkler
ch, by its rotating motiowaround it’s vertical axis, distributes water over a circular are
Fcular area

self-movedl system

unit whereg

a lateral ismiounted through the centre of a series of wheels and is moved as a whole

Note1toe
3.4.19 I

ry: Rotating sprinklers (3.4.17)/sprayers are placed on the lateral (also called wheel move).

ctly

vith
not

idly
-set

0 oI

avala

self-prop

A\

lad oiin -
e guaIr cravercr

gun sprinkler on a cart or sled attached to the end of flexible pipe/hose

3.4.20

semi-permanent system
similar to the semi-portable system (3.4.21), but with portable laterals and permanent pumping plant,

main lines,

3.4.21

and sub-mains

semi-portable system
similar to the portable system (3.4.15) except that the water source and the pumping plant are fixed

© ISO 2015 - All rights reserved
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22

solid-set system
temporary fixed network where the laterals are positioned in the field throughout the irrigation season

3.4.

23

spray
release of water from a sprinkler (3.4.24)

3.4.

24

sprinkler
water distribution device of a variety of sizes and types, for example, impact sprinkler, fixed nozzle,

spr

3.4
Spr
irrig
3.4

staf
net

3.4
tray
irri

3.5

3.5
add
disi

hyer, and irrigation gun (3.4.6)

25
inkler irrigation systems
jation systems (3.4.8) composed of sprinklers (3.4.24)

26
[ionary sprinkler systems
vork of fixed sprinklers (3.4.24)

27
beler irrigation machine
bation machine designed to irrigate a field sequentially strip)by strip, while moving acros

Wastewater system related components

1
itional disinfection
hfection (3.5.2) of TWW in a water reuse (3.23) project intended to raise the quality o

befpre irrigation

3.5
dis
pro
3.5
filt
pro

2
nfection
ress (3.1.14) that destroys, inactivates, or removes microorganisms

3
ration
Cess (3.1.14) or device for removing solid or colloidal material from wastewater (3.1.22) by

trapping the particlessand removing them

3.5
me
filtn

Not

4
mbrane filtration
ation (3.5.3) by membrane with pore size equal to or less than 0,45 pm

b 140 éntry: Membrane filtration can also be considered as disinfection (3.5.2) according to the

s the field

f the TWW

physically

log units of

pat}fogen reduction that it achieves.

3.5.5

reservoir
system to store temporarily unused TWW depending on the demand for water irrigation and the
treatment plant discharge

Note 1 to entry: There are different types of reservoirs that can be used.

a)

b)

Open reservoirs which are commonly used for short-term storage with hydraulic residence times from one

day to two weeks.

Closed reservoirs for short-term storage to limit bacterial regrowth and external contamination common

with hydraulic residence time of 0,5 day to a week.
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c) Surface reservoirs for long-term or seasonal storage of TWW to accumulate water during periods of
treatment plant discharge higher than irrigation demand and to satisfy irrigation requirements when the
demand is higher than the treatment plant discharge. The hydraulic residence time changes according to the
seasons.

d) Aquifer storage and recovery for long-term storage which is commonly combined with soil aquifer treatment
(by means of infiltration basins). The residence time is also a variable that is affected by the TWW discharge
and irrigation demand. This aquifer storage should not contribute to the aquifer recharge for potential
potable water use.

3.5.6
storage

retained t4
systems (3.

3.5.7

TWW punmping stations and transport systems
bipelines and pumps transporting the TWW from the WWTP to storage((3:5.6) reservpirs

system of
and to the

3.5.8
wastewaty
WWTP
facility des
and chem
contamina
desired qu

3.6 Abb
BOD

CFU

COD

MF

NF

NPW

NTU

TSS

TWW

t.8)

1Se site

br treatment plant

reviated terms

biochemical oxygen demand
colony forming units
chemical oxygen demand
microfiltration

nanofiltration

non-potable water
nephelometric turbidity units
total suspended solids

treated wastewater

emporary unused TWW for short- or long-term before their release for use in irriggtion

igned to treat wastewater (3.1.22) by a combination of physical (mechanical) unit operatjons
cal and biological processes for the purpose of reducing the organic and inorganic
hts in the wastewater. There are different levels of wastewater treatment according to|the
hlity of TWW and the level of contamination

UF

uv
WWwW
WWTP

ultrafiltration
ultraviolet
wastewater

wastewater treatment plant
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4 Public health and water quality parameters to take into consideration in TWW
irrigation

4.1 Suggested treated wastewater quality levels

The various classes of TWW (based on quality levels) are characterized by the levels of the specified
contaminants and further are correlated to the various potential uses and corresponding wastewater
treatment. The definitions for the various quality levels of wastewater are set out in Clause 3 (3.3.1 to
3.3.7) correlated to their essential parameters and treatment types and are summarized in Table 1.
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4.2 TWW quality needed for irrigation use

There should be limitations on the use of TWW for any irrigation use. The basic requirements for TWW
qualities needed for each type of TWW use are described below. Furthermore, for each type of use, one
or more barriers can be used corresponding to the quality of TWW used for the irrigation.

4.2.1 Agricultural use
a) Forunrestricted irrigation only, very high quality TWW should be used.

b) For restricted irrigation, low, medium, high, or very high quality TWW can be used depending on
the type of irrigated crop.

4.2)2 Urban use

a) |For the irrigation of public gardens where public access is restricted during irrigation oply, high or
very high quality TWW should be used.

b) |For the irrigation of public gardens where public access is unrestricted during irrigation only, very
high quality TWW should be used.

c) |For the irrigation of private gardens only, very high quality TWW should be used.

4.3 Barriers concept

In drder to expand the group of crops or irrigation purposes that can be irrigated with the different
quallities of TWW, the concept of creating barriers has‘been developed. These barriers prevent contact
betveen the pathogens in TWW and humans who ingest the irrigated food crops or who use the
irrigated land or who can inhale aerosols produced during irrigation.

Theg quality of the TWW is not the only . parameter that can ensure the health of the copsumers of
the|product irrigated. There are otherinieans of eliminating the pathogens and prevepting their
tramsmission by vegetables or the friiits. There are also some characteristics of food crops that can
preyent the ingestion of the pathogehs by the consumer. By considering such characterigtics, lower
quallity TWW can be used for the.irrigation of food crops.

Methods to minimize the pessibility of pathogens passing from the TWW to the vegetables dr the fruits
include the following:

a) |disinfection of the . TWW;
b) |appropriate/physical separation of the TWW and the vegetables or the fruits;

c) |installation of a physical barrier (such as a sun-resistant cover sheet) between the TWW and the
fruit;

d) |use of subsurface drip irrigation so that contaminated water does not ascend to the groynd surface
by capillary action;

e) cessation of irrigation ahead of harvesting to allow pathogen die-off.

The characteristics of crops that can prevent the pathogens from being ingested by the consumer
include the following:

a) fruit with an inedible skin (such as citrus fruits, banana, and nuts);
b) crops that are always cooked before consumption (such as potatoes);

c) fruitand cereals undergoing a very high-heat treatment prior to ingestion (such as wheat).

© IS0 2015 - All rights reserved 13
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431 Ty

pes of barriers

The suggested types of barriers are presented in Table 2.

Subsurface drip irrigation systems (considered as two barriers) should be designed and implemented
in a way that water does not rise to the surface (the detection of water puddles on the surface should
disqualify the subsurface drip irrigation system from being considered as a barrier for the following

years).

The barriers are qualified provided that good practices are implemented. For example, fruits and

vegetables

4.3.2 Cr

with edible skin should not be recovered from the ground.

hps that can be irrigated without barriers

Crops whigh do not come in contact with the public or are protected from the survival of mictioergani

on the crop as a result of their method of cultivation can be acceptable for irrigation hy-4ll the qu3

categories

— indust

of TWW without the use of barriers. Following is a partial list of such crops:

Fial crops (such as cotton);

— sun-drjied fruit if harvested at least 60 d after the last irrigation (e.g~Sunflower, popcorn, c

chickp

— irrigat

ea, and wheat);

harvedting;

— agrov

e or vegetation plot without public access;

— turfor|grassland that is not intended for subsequent use-for domestic lawns and for which there
been njo public access during its cultivation;

— energy and fibre crops.

4.3.3 Balriers in the irrigation of publicgardens

Irrigation ywhen the public does not enter the garden is considered as one “barrier”.

4.3.4 Balriers in the irrigation of fodder crops

a) Atleadta 24 h time lapse between the last irrigation and the entrance of animals to the field.

b) Sun drlying of foddercnops.

4.3.5 Po
Table 2 de

ssible barriers

irrigation gridishows the number of barriers that can be accredited.

14

Ji
lity

brn,

ed crops of edible seeds or seeds for sowing which have notbeen irrigated for 30 d pridr to

has

scribes the type of barriers used as health protection measures that can be used in TWW
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Table 2 — Suggested types and accredited number of barriers (adapted from WHO 2006(2] and

and gardens

USEPA 2012(3])
Pathogen
Type of barrier Application reduction Nll’l mb_er of
. arriers
(log units)
Irrigation of food crops
Drip irrigation of low-growing crops such 2 1
as 25 cm or more above from the ground
Drip irrigation of high-growing crops such . 2
Drip irrigation as 50 cm or more above from the ground N
Subsurface drip irrigation where water
does not ascend by capillary action to the 6 3
ground surface
Sprinkler and micro-sprinkler irrigation of
low-growing crops such as 25 cm or more 2 1
Sprpy and sprinkler from the water jet
irrigation Sprinkler and micro-sprinkler irrigation of
fruit trees such as 50 cm or more from the 4 2
water jet
Additional disinfection in Low level disinfection 1
fielfd High level disinfection 4 2
Sur resistant cover sheet [n drip 1rr1gat1_on_, wh_ere the ghoet 2to4 1
separates the irrigation fram the vegetables
. Die-off support through irrigation 0,5to 2
Pathogen die-off cessation or interruption before harvest per daya) Jto23)
Produce washing before Washing salad crops, vegetables, and fruits
; 2 1 1
selling to the customers with drinkingwater
Produce disinfection before W_ashlng salaq crops, Vegetablt_as, and fruits
with a weak disinfectant solution and 2 1
selling to the customers o ; -
rinsing with drinking water
Produce peeling Peeling of fruits and root crops 2 1
. Immersion in boiling water or under high
Produce cooking temperature until the product is cooked 6to7 3
Irrigation of fodder and seeded crops
Restricting entry into the irrigated field
for 24 h and more after irrigation, for
. o 0,5to2 1
example, animal entering in pastures or
Acgess control entering of field workers
Restricting entry into the irrigated field five
AT 2to4 2
days and more after irrigation
Fodder crops and other crops that are
Sun drying of fodder crops sun-dried and harvested before 2to4 2
consumption
Irrigation of public gardens
Irrigation by night when the public does
Access control not enter the irrigated parks, sport fields, 0,5to1 1

will destroy or remove pathogens.

a)  According to crops and weather conditions.

NOTE Applying disinfection to the TWW or filtering the TWW through appropriate membrane filter like MF, UF, or NF

© ISO 2015 - All rights reserved
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Table 2 (continued)

Pathogen Number of
Type of barrier Application reduction barri
. arriers
(log units)
Spray irrigation at distances greater than
Spray irrigation control 70 m from residential areas or places of 1 1
public access

NOTE

Applying disinfection to the TWW or filtering the TWW through appropriate membrane filter like MF, UF, or NF
will destroy or remove pathogens.

a)  Accordi

Tg tO CrOpS I WeatTer COaitions:

4.3.6 Bafriers needed for irrigation with TWW according to their quality

Table 3 indicates the number of barriers needed for irrigation with TWW taking in acepunt the TWW
quality level and the types of crops.

Table 3

experience of the members)

— Suggested number of barriers that are needed for irrigation with TWW according
to their quality (adapted from WHO (2006)(2] and USEPA (2012)[3], according to the practidal

Irrigation Irrigation
of Irrigation of%oo d
private of Irrigation crops Irrigation | Irrigation
gardens gardens Irrigation of othre)r gof gof
Type of and and of vegetables than fodder |industhial
treated Category | gardens landscape | vegetables after vegetables and an
wastewatel landscape with consumed | processing gh d ded
with restricted raw and ((_)rc ards, seede energy
unrestricted public pastures vm(;};:dr s) crops cro
g(l:l(?el; access horticulture
Very high
quality
treated A 0 0 0 0 0 0 0
wastewater
High
quality
treated B 1 0 1 0 0 0 0
wastewater
Good
quality C farbidden 1 3 2 1 0 0
treated
wastewater
Medium
quality D forbidden 2 forbidden forbidden 3 1 0
wastewater
Extensively
treated E forbidden 2 forbidden 2 2 0 0
wastewater
\}}lizvtewater — forbidden Forbidden | forbidden forbidden forbidden forbidden | forbidden

4.3.7 Examples for calculating the numbers and types of barriers

Annex A shows examples for calculating the numbers and types of barriers.
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Public health aspects of flood and furrow irrigation with TWW

Flood and furrow irrigation with untreated or partially TWW can increase helminth infection (mainly
Ascaris infection) to fieldworkers and their families, particularly in children under 15 years old
(WHO 2006I[2]). This damage is caused by direct contact with the TWW that is used for the irrigation.
Special attention should therefore be given to the quality of the TWW that is used for flood and furrow
irrigation, especially to the concentration of intestinal nematodes in the TWW.

WHO’s standards which are well-accepted by most countries allow less than 0,1 eggs/litre of intestinal
nematodes in TWW if children under 15 years old are exposed and one egg/litre of intestinal nematodes
if the children were not exposed.

(0]
flod

Thd
furi

Asf
are
whyd
furi

TW|

Puh
200

6

Spr
plof
diss
Min
sho

r public health principles of irrigating with TWW as described in this part should be
d and furrow irrigation techniques as for closed (pressurized) irrigation systems:

effluent quality required and barrier based strategy which can be used areddentical fo
ow irrigations as for irrigation with TWW in closed (pressurized) systems.(see Table 2)

ar as barriers related to the separation distance required between TWW.and the fruit or
considered, these can be compared with the barriers prevailing fordrip irrigation. How
bre food crops can physically touch the ground while applying the’ TWW in the field |
ow irrigation systems should be avoided because food crops can come in direct conta
W.

lic health risks for workers and their families depend mainly on the quality of the T}
6[2]) and the irrigation methods and equipment used.

Public health risks for surrounding residents

nkler irrigation systems that generate aerosols can pose potential risks for neighbours

emination of aerosols in the surroundings of the irrigated area).

imal distances between irrigatéd’areas and residential areas according to wastewater
ivn in Table A.2.

similar for

' flood and

vegetables
ever, cases
by flood or
ct with the

VW (WHO

pf irrigated

s. Aerosol-related risks depend on the TWW quality and wind velocity (responsibple for the

guality are
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Annex A
(informative)

Adjustment of the TWW quality used for irrigation and the
barriers that can be used to the types of crops that can be irrigated

with the TWW

A.1 Exa]

Table A.1 §
considerat

The numbg
allocated t
tropical fr
barriers fo
drip irriga

NOTE ’

The disinfd
of residuall
system is @

mples for calculating the numbers and types of barriers

hows examples for calculating the numbers and types of barriers that can’be taken
on for each group of crops that it is intended to irrigate with TWW.

br of barriers that can be used for each crop is calculated by adding-the number of barn
b each form of barrier or method of irrigation that can be applied~For example, to irrig
hits (e.g. mango, persimmon, and avocado), there can be one barrier for disinfection,

I drip irrigation, one barrier for sun-resistant cover sheet and three barriers for subsur
ion, and there is one barrier for inedible skin.

'WW disinfection is a mandatory barrier for irrigation of vegetables eaten raw.

chlorine or other monitoring data with data récording and storage of the data when
onnected to the operation of TWW supply.

Where crops which are permitted to be irrigated by extensive TWW are concerned, the numbe

required b
oxidation
15 d retent

arriers depends on the time of the TWW retention in the pond. For TWW from a reg
ond with 10 d retention, three barriers are required. For TWW from an oxidation pond ¥
ion, two barriers are required.

nto

lers
rate
fwo
face

ction system of TWW intended for the irrigation ofyyegetables shall include constant conjtrol

the

r of
1lar
vith
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