How pesticides used on hard
surfaces end up in drinking water
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Outline of presentation

m Problem

= From hard surface to drinking water extraction point
e Runoff at field scale
e Runoff at neighbourhood scale
e Runoff at town scale, including waste water treatment

= Developments in risk evaluation

m Conclusions
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Drinking water standard
pesticides 0.1 pg/L

Nine extractions in NL

Monitoring shows
exceeding of standard

Contribution of
pesticide use on hard
surfaces to exceeding
of standard ?

‘.. Il ALTERRA

a WAGENINGEN|[NGEH

— ™~
o SRS,
< - Col N
/) - N
_,/ e Ty |
Y = P,
Fi 3 ""‘1
Lo o i
\
Sl J =X e Punt
);’\' . i S
{I' !! f',‘- ‘-':.: ) \
e :
{.3.-/, ' ‘ b 51"\’
el A - F,
o \\_/ﬂ-g‘ y /-\/J ém\.“ﬂ v/
\.I NN ~ e /_,\“‘,/ ‘"‘t Kt
i Inlaat Andijy > \1 |
\J [ * N
o - F e
| e o .‘.;:"
o) \
", " L '
L 3. - p
gt ” 7 H ~
/7.“_ /‘“ )
*-;\.a

Inlaat 'g{ weg:a e o

Yoy "

Erake
§ erl..@bt Befﬁcsch, k...a\(}i_."

Y
Y {
R
- Tharral A e
O da)lﬂjr' " Al \2 :

"y
s
L
]
e
"
n
J
A



Drinking water standard /
pesticides 0.1 pg/L |

Nine extractions in NL

Monitoring shows /
exceeding of standard
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Glyphosate in Rhine at Lobith (entry to NL) and
In extraction A’dam Rijnkanaal in period 2000 — 2005
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(data from RIZA & RIWA Rijn)
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Glyphosate in Drentsche Aa,
In extraction De Punt in period 2000 — 2005

Concentration (ug/L)

0.5

De Punt
@ DePunt<LOQ

0.4

0.3

0.2 - ()

19 @ O ® O
o ® o (@ g

00 T T T T - - T
1/1/2000 1/1/2001 1/1/2002 1/1/2003 1/1/2004 1/1/2005

Time (data from Waterlaboratorium Noord)

‘.. Il ALTERRA

a WAGENINGEN|[NGEH



Pesticide use In the Netherlands (2004)

agricultural 20%
(semi) hard

10 000 000 kg surfaces
(RAG, 2004) public
total use
42 000 — 48 000 kg other
(CBS, 2001)

non-agricultural

64-73%
256 000 - 340 000 kg (semi) hard
(Syncera-water, 2005)
surfaces
private
214 000 — 292 000 kg other
(italic): based on expert judgement
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From hard surface to drinking water

town

hard surface

extraction of drinking water
urban surface water

waste water treatment
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Runoff at fleld scale
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Runoff at field scale

e Sprinkling 10 mm/h

e Starting within 3 h after
application ‘
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Concentration of amitrol, atrazine
and glyphosate in runoff water

® Amitrol
B Atrazine
¢ Glyphosate

Concentration (mg/L)
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—&— Amitrol
—&— Atrazine
—O— Glyphosate

Cumulative mass (percentage of dose)
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Cumulative runoff (mm)
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Runoff process

Precipitation

Herbicide
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between the bricks l
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Runoff at field scale

Results of field experiments

Khuelf gh \ hdu Wuhdvp hgw ( #Heitgrvh
Atrazine 2000 4 replicates 18, 34, 43, 44
Amitrol 2000 4 replicates 7,7,9, 22
Glyphosate 2000 4 replicates 11,12,12, 23

Glyphosate 2002 2 m around sewer not treated | 19

Glyphosate 2002 no buffer zone around sewer | 22
Glyphosate 2003 dry surface, 2 replicates 14,18
Glyphosate 2003 wet surface, 2 replicates 9,17

The runoff varies from 7 to 44 %, with an average for all three herbicides of 19%.
The average runoff of glyphosate is 16%.
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Number of days between application and first rain > 1 mm

Runoff between 0.2 and 5.7%, average 1.9 %
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Runoff at town scale

town

hard surface

urban surface water

waste water treatment
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Waste water treatment @

= Influent and effluent of two waste water treatment plants
sampled discharge proportionally for 4 to 8 days

= Glyphosate was partially transformed in AMPA

= Glyphosate mass in effluent was 36 to 61% of mass In
Influent

= Sum glyphosate and AMPA in effluent was 66 to 82% of mass
In influent
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Runoff at town scale: type of sewage system
a®
separated 8B gu®
"\ “‘
system “““‘

urban surface
water
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Runoff at town scale: type of sewage system
'\ a®
separated w8 G u® mixed system w2 Gw®
“‘““ “‘““
system “‘“ “‘“ House

urban surface urban surface
water water
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Runoff at town scale: glyphosate + AMPA
'\ a®
separated “““ mixed system “““
“‘““ “‘““
system “‘“ “‘“ House

urban surface urban surface
water water

94 -67 %

Half-life glyphosate in water 15 days

ALTERRA

H WAGENINGEN|[NGEH



Registration for use on hard surfaces in NL

= Aim: meeting the drinking water standard of 0.1
ug/L protecting hdfk of the nine extractions in the
Netherlands

= Tiered approach:

e First step: simple calculation with scenario considering
factors for area of use and dilution (specific for extraction)

e Last step: monitoring (under discussion by working group)
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Conclusions

m  Runoff percentages of pesticides at field scale followed directly by rainfall
are 7 to 44%. The average for glyphosate is 16%.

= Runoff of glyphosate at neighbourhood scale (SWEEP conditions) is on
average 1.9% of dose.

= Time between application and first rain mainly determines runoff
m Type of urban sewage system hardly affects runoff at town scale

m Use of pesticides on hard surfaces contributes to exceeding drinking
water standard in surface water, because of large runoff and little
reduction in sewage systems and in surface water
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uestions?
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