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Purpose of PIRI

» Assess contamination potential of pesticides

* A systematic means of improving the
understanding of risk to surface and
groundwater

* A (semi)quantitative basis for comparing risks
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Scope of PIRI

» Ranks pesticides for their relative
potential to contaminate water

* Compares potential of pesticide
contamination from different landuses
within or among catchments

» Considers migration potential to
ground and surface water, but not
‘|:H:|’ dilution or breakdown in waterbody
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Structure of PIRI

* Detriment =ValuexToxic loadxTransport

— Value (=score) of water body (Human health,
Ecological etc)

— Toxic load (amount applied x toxicity)

— Transport

 Groundwater

‘I“J’ » Surface water (Erosion, Run off, Drift)
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Groundwater

» Attenuation factor approach (Rao et al.
1985) = loss through degradation
* Considers

— Retardation factor (moisture content, sorption to
organic matter (K ), Organic carbon content

(foc) )

— Residence time 1n soil profile (Recharge rate,
water content, depth of soil profile, depth to
groundwater, retardation factor)

‘l:":l’ — Half life
o erential t
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Surface Water Pathways
(Erosion)

» Obtain estimate of soil loss
* Moderated by buffer zones
» Considers K, half life, -

* Very important for pesticides with high K-

* Requires logistic curve to give realistic
estimates over the range of K-
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Surface Water Pathways (Run off )

* Similar approach to OECD
* Considers
— K¢, half life, rainfall+irrigation, f-

— Soil conditions and slope factors

— Run off fraction
* Moderated by buffer zone
» Important pathway for low K- pesticides
* Need elapsed time to runoff event after

() application

csiro — Require work on this vari
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Surface Water (Spray drift)

* Droplet size dominates

» Use tables of fraction of pesticide
concentration at various distances
downwind of target (currently Raupach
model, but can be adapted to Ganzelmeier)

* Perform numerical integration to quantify
amount received by waterbody
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Input data required

* In-built data base
— Pesticide fate data - K, half life, LC50

e Actual, modelled or default

— Pesticide use - Dosages, frequency,
active ingredient, area, fraction farm used

— Soil data - slope, depth, 1., cover, texture, loss
— Rainfall/irrigation, recharge rate
— Droplet size

’ — Buffer zone width
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Validation of PIRI -
Case Study 1

(»=found, x=not detected, otherwise not tested)

Very High High Medium Low Very Low

Paraquat Endosulfan ¥ Chlorpyrifos Phorate 2,4-D
Trifluralin X Profenofos ¥ Dicofol X Aldicarb
Pendimethalin ¥ Metalochlor ¥ Omethoate *
Diuron Prometryn ¥ Thiodicarb
Deltamethrin % Fluometuron ¥ Dimethoate X
Oxyflurofen % Parathion methyl ¥
Glyphosate Amitraz X

Contingency Table | PIRI PIRI not Total

classified classified

Detected 9(v) 0 9

Not Detected 3 (%) 4(x) 7

Total 12 4 16

L
‘Il"ll' Fisher’s Exact probability: 1.92%

|
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Validation of PIRI -
Case Study 2

(. =found, x=not detected, otherwise not tested)

High Medium Low Very Low
Benzofenap Atrazine ¥ Maldison ¥ Bensulfuron methyl
Diuron ¥ Bromacil ¥ Cypermethrin X | Clethodim
Endosulfan ¥ Chlorpyrifos ¥ Dicamba Methomyl X
Metolachlor ¥ Diazinon ¥ Propanil X Monocrotophos
Thiobencarb ¥ Molinate ¥ Methidathion X | Primicarb
Trifluralin X MCPA Y Terbufos %
(detected once)

Lambda cyhalothrin X Thiodicarb

Contingency Table | PIRI PIRI not Total
classified classified
i Detected 10 (v) 1(v) 11
‘I " I’ Not Detected 2 (x) 6 (x) 8
il Total 12 7 19

csiro Fisher’s Exact probability: 0.63%
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Problems, Lessons Learned
e Lack of local data

— Actual pesticide use
— Soil loss estimates
— Local variability

» Spray drift estimates very complex

— poor prediction even when all parameters
known

— wind direction not known 1n advance
» Preferential flow cannot be modelled readily

’ * Wind erosion & transport of dust not modelled
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PIRI Around the World

Australia: Adelaide Hills, Murray Irrig. Area, Griffith, Narr

Bangladesh _ ﬂx . ai,

abri, Ord R.,Toowoomba

Burkina Faso
Chile

Costa Rica
Ecuador
Philippines
Sri Lanka
Syria
Thailand

Intgrnational Water Management Institute (IWMI), Colombo, for some catchments.

[ tional Atomic Energy Agency (IAEA), Vienna, has sent trainees to Adelaide.
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‘ Main Screen - Note that the toxicity risk to the Surface Water and Ground Water are wanted

PIRI Pesticide Impacl: Ranking Index: Unknown

File | Edit | Tools

Help

Land : Water

a ‘-l"\IK"II-.

Lo

PIRT Land Use information: Unknown

Land usel h 4

apples

Y

banana
citrug
cotton

& from the drop down list

Select
inpact
options

Current data: I SelectOimpact Oop... S]] ey | ¥
appli

ticide information: pestinfo dft;
lit v Surface Water, toxicity impact

ment information: catchmenidet
v Ground Water, toxicity impact

()

Surface Water, mohility impact
Ground Water, mohility impact
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User input for information on a crop — in this case citrus

()

CSIRO

PIRI Pesticide Impact Ranking Index: citrus

C5IRO

W)

File | Edit | Toolz| Help

= Land ;s Water

'

AR E AL

C e

s

PIRTI Land Use information: citrms

Land use

Soil type of land uze

Start month for penod of interest [incluzive]

E rnd manth for penod of interest [inchuzive)

Towiciy, target species

Field cower

|Jzual moisture condition of zoil during period of interest

citrug

Clay Loam

October

March

LCA0, Rainbow Trout

Covered Ground

Wet

I« )« )4/ 14

Soil organic matter (%] 1
Tatal rainfall during period of interest [rmm] 491
Tatal imgation during period of interest [mm] 100
|F|echarge rate during peniod of interest [mim] | % estimate © actual |55.3?
Awerage minimum air temperature during period of interest [degrees C) 95
Awerage marimurn air kemperature during period of interest [dearees C) 219
Depth to water table [metres)

Diameter of nearest water body [metres) 10
Diztance from edge of crop to water body [metres) 0.001
|S|0pe of land ta water body [degrees) | & degiees O % |5
Width of buffer zone [metres) 1]

E stimated average soil loss [tonnesha) during period of interest 5
Minirum number of days fram application of pesticide to first rainfallfrigation | 1

NOTE: Recharge rate information is updated auwtomatically with changes to soiltype, rainfall and ivrigation unless set hy user

[»

KN

For Soil type of land use, please select a value from the drop down list

hl.tbrm;sn pesticides
Ahort Select
imparct
process aptions

Cwrrent data: Directory C:/; Land use: cittus dat; pesticide information: pestinfo.dfi;
application information: landuse inf; catchment information: catichment.det
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‘ User selection of pesticides to be used on the citrus crop

PIRI Pesticide Impact Ranking Index: citrus

Fil= | Edit | Tools| Help AL E L EALLA

T IO R e R T T B sl

PIRI Pesticides
Pesticide 6 Selected Pesticides
diurar ﬂ 2.4-0 amine =]
endozulfan chlorpyrifos
ethefon dimethoate
ethoprophiog endozulfan
fenamiphiosz paraguat
fenbutatin oxide fenamiphos
fenoxpcark
fluazifop-p-bukyl
glufozinate ammonium zal|
glyphozate
halowyfop

iprodione - | |

| These pesticides will e used for inpact comparison

date
date Update
Lﬂﬂ Use select application
Informaiion pesticides & spray type
paramielers
I I select Clear
‘ ' LK impact melected
I I Process options pesticides

CSIRO

Current data: Divectory C:f; Land use: citrus dat; pesticide information: pestinfo dfi;
application information: landuse inf; catchment information: caichmentdet

CSIRO Land and Water



‘ User input for the application of pesticides to the citrus crop

PIRI Pesticide Impact Ranking Index: citrus
‘llllu’ - : Fil= | Edit | Tools| Help "'-E-'5; 2 R H AL A
CSIRD |F e
PIRT Application information: citrus
Produict - - || Frequency of
Festicide application rate !:agéﬁ'gn?ctwe Lze [#/period E:_;T:Qt aled |S|:ura_l,l type || Clazzification |
kg or Liha g af interest]
24-0 amine  |[1.1 0.25 1 100 Herhicide h 4 Aerially zprayed 320+-20 micrans h
chlorpyrifos 1 0.5 1 100 |nzecticide hd Aerially zprayed, droplet size 20+-20 microns hd
dimethoate 21 03 1 100 Ingecticide h Aenally zprayed. droplet size 80+-20 microns v
endaozulfan 4 0.3 1 100 Inzecticide b Aenally zpraved, dioplet zize 80+-20 microns b
paraquat 2.8 0135 2 100 Herhicide h 4 Aerially sprayed 320+-20 microns v
fenamiphos 20 0.1 1 100 Inzecticide v Aerially zpraved, droplet zsize 80+-20 microns v
| Please select a value firom the drop down list
date
Update Update Calculate
Land Use Se.le_ct application pesticide
Information pesticides & spray type risk
parameters
o
Process e

Current data: Directory C:f; Land use: citrus dat; pesticide information: pestinfo dfi;
application information: landuse inf; catchment information: catchment.det
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Expected risk to the surface water in the catchment area in which the citrus crop is located
for the selected pesticides

- The tables can be copied to Microsoft Excel using the Tools menu

L T
PIRI Surface water toxicity Impact: citrus !El

Land : Water

AP E TR A LA

e Lol [EEINTE]

File Toolz Help

|L|se cloze window [#] to delete these results
GRAPH MAME=zw_graphl

TOTAL LOAD = 44.61135; Surface water toricity comparizon on LSO, B ainbow Trout
Wery Low  Low Medium  High e High Exc. High Land Use Information
ﬁ:ﬁ Start month |End month | Mumber of 1| Fraction orc | Soil type of
_ Oetober March E.0 0.00581 39| Clay Loam
fenamiphos A Ll bt 2l >led ] x
endozulfan 7 I I LI
chlorpyrifos . . .
o Pesticide Information

dimethoate

endozulfan | chlorpyrifo
4.00000 1.00000
030000 0.50000
1.00000 1.00000
100.00000 | 10000000
12400.00000) 6070.000(
A0.00000 | 30.00000
Clazzification Inzecticide  |Insecticide  |Insechicide
Spray type Aenally zpray |Aenally spray |Aenally sp
Toiciby [LCS0, Rail|0.07210 0.00200 0.00300
Sheet erozion 2.55896e-00 | 0.00029 0.00015
Fraction runaff 0.03424 0.00074 n.o014s
i i i .05309e-00)5.05309-
5.05309e-00)5.0530%-
Exceedingly |Exceeding

BRl BaE |
CS5IRD 1| | _'I

CSIRO Land and Water

paraquat
2.4-0 amine

Fercent area treat
Sorption




PIRI Pesticide Impackt Ranking Index: citrus

Filz | Edit | Tools| Help

User input to enable a comparison of the total impact on the ground and surface water of
the selected pesticides to be used on the citrus crop in ‘First Catchment’

Land t Water

‘-l"“-IH"II.-'-.

Vel 0 ahaopaneal Pl

Gl o

PIRT Caichment information: citrus

Surface " ater Yalue
Ground ' ater Walue

Dirinkirig Y ater

Water of near drinking quality

[ndustry

citrus

|dentifier

First Catchmen

Area of Crop [00ha =1 2q km)

Ahoxrt
process

For Surface Water Value, please select a value firom the drop down list

nelect

impact
options

Update Calculate
catchment catchment
parameters risk

‘II"II’ Current data: Directory C:/; Land use: citrus dat; pesticide information: pestinfo.dfi;

application information: landuse inf; caichment information: caichment.det

CSIRO -

CSIRO Land and Water




Comparing the total impact on the ground and surface water of the pesticides to be used on
the citrus crop in ‘First Catchment’ and ‘Second Catchment’

PIRI Detriment

G|

CS5IRO

Land ; Water

‘L'HIH"II\

File Toolz Help

=] E3

|L|se cloge window [#] to delete these resulks

MOTE: comparizons are anly walid if the zame measure
aof bowicity is wzed for all crop areas

Dretriment for Ground Y/ ater (G and Surface W ater [Sha

Ve Low  Low b edivm

ent
W

econd Catchment
YW

S

B R s

ALY

High “em High Exc. High

| T amicity

[dentifier

Catchment Information

citrus; First [

citrug; Seco

1

Area of Crop [00ha =1 2q km) 40.00000 100.00000

T axicity LCHO, Rainb |LES0, Rainb
@ Cuality Water af ne: %W ater of ne:
S [ uality Drrinking 'wa | Drinking 'w'a
Pesticides 2.4-0 amine; | 2.4-0 amine;
Graphz uzed for calculations .gw_graphd | .gw_graphl

1] Irl*II AEINE

[
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Conclusions

* PIRI provides comparisons of

— relative pollution potential (RPP) of pesticides in
GW or SW

— relative impact of different land uses 1n a catchment
area or at a regional scale

* Ranks pesticides for their RPP to contaminate

— SW transport pathways: drift, direct-runoff &
atmospheric

— GW transport pathways: depend on pesticide’s K,
persistence in environment & loss through
’ degradation
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e Has an 84% success rate for predictions
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