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What is the problem?

* Monitoring studies show pesticide contamination
of urban streams and other water ways




What is the problem?

* Diverse groups use pesticides
Professional
Unlicensed persons

* Diverse pest problems and pesticide products
Indoor and outdoor pests
Pesticides, complex restrictions
Formulations
Different toxicities and runoff potentials




What is the problem?

* Variety of use areas
Hard surfaces
Bare soil
Landscape plants, varying density
Pesticide behavior question

* Qutreach information
Retailers
Customers at point of sale
Professionals
Residents




What is the solution?

Outreach

Science Materials




Prior work

Wilen team DPR project

Development of Outreach Materials for Mitigating
Pesticide Runoff in Urban Environments

Prototype products

Newsletter

Online training for retail nursery staff

Pesticide Quick tip cards

Pesticide database
* Videos
* Web site




Approach

* Technical team * Project staff
Cheryl Wilen—IPM Scott Parker
Darren Haver—Water quality Cheryl Reynolds
Mary Louise Flint—IPM Joyce Strand

Jay Gan—Environmental toxicology

* Advisory team
Cynthia Havstad, Stopwaste.org
Gina Purin, Marin Co.
Naresh Duggal, Santa Clara Co.
Nita Davidson, DPR
Nan Singhasemanon, DPR




Approach

1. Review prototypes
Scientific accuracy
Design and usability
Suitability for the audience
* Professional
* Master Gardeners
* Residents
* Retail

2. Revise and create new, final products

3. Outreach




Professionals

* Online training modules
* Newsletter

Database of risks to water quality
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UC ANR Online Learning Site: ...

UC ANR Online Learning Site: Online Classes & Tutorials
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search courses

Integrated Pest Management
Citrus IPM Courses

Moving Beyond Pesticides

Pesticides & Environment
Pesticide Application Equipment & Calibration
Urban Pesticide Runoff & Mitigation

Tomatoes

Tomato Fertigation
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Online Training

* Basic Course (4 CEU from DPR)
IPM and reducing use of the most toxic pesticides
Pesticide properties
Impact on water quality
Ways to mitigate urban runoff

Mitigating the effects of bifenthrin and fipronil
Herbicides and water quality

 Pesticide application equipment and calibration (1.5 CEU
from DPR)
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What happens after pesticides enter a storm drain?

+ Pesticides flow through pipes
directly into creeks, rivers, and

oceans

4+ Pesticides can kill aquatic plants
and animals

" Remember: Whenever some thing
goes into a storm drain, it travels
directly to o water body.
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What is calibration?

Calibration: Adjustments you make to application equipment and the procedures you must ‘
follow so you know you ‘re applying the correct amount of pesticide to a treatment area.

lmportance of the label
'.% 4+ Lists amount of product required to control
specific pests
4+ Using less can lead to an ineffective treatment,
waste time and money, and pest resistance
+ Never use more than the label recommends

4+ Using more can injure your plant, waste materials,
affect natural enemies, the public, and
environment, and increase the risk that pesticides
move off site in runoff or leach into groundwater

/" You are legally responsible for all pesticides that you apply. If

vou make an application that causes injury or damage, vou'll

be liable and may be subject to fines, jail sentences, and loss
of vour applicator certificate or license

www.cdpr.ca.gov
=
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' soil more easily than non water-soluble

Why is all this important?

o

The properties of an herbicide, soil type, and environmental conditions all need to be taken into
account in order to determine the risk of an herbicide to water bodies

,

Herbicide properties

4+ Help you understand what the risk is of
an herbicide moving off site

Soil type

+ Determines how an herbicide might
move

Environmental conditions

4+ Determine the availability of water to
help herbicides move

f_xi Highly water-soluble herbicides leach into

herbicides
4 High chance of leaching if you apply it on
sandy soil

Sandy
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Allows more leaching than clay
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4 Greater chance for leaching if it rains or if}fl

you overwater after application =

Clay soils

=
I
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Increase adsorption of
herbicide and pesticides may
break down befare they leach;
can lead to runoff




Calibration Module - Final Test

Question 7 of 15 ~ Point Value: 10

You have a sprayer with 6 nozzles on a boom. You collect 80 fl 0z in 30 seconds.
What is the output in gallons/min? (1 gallon = 128 fl 0z)

96 gal/min

37.5 gal/min

1.25 gal/min

© O O O

170 gal/min

Score so far: 50 points out of 60 SUBMIT




Know how a pesticide behaves in the
environment after application.

Three key points:

+ How the pesticide interacts with soil and
water

* How the pesticide moves through the
environment and its potential to get into
water

* How the pesticide impacts water quality




—) Information and Resources
Practices for Mitigating Urban Pesticide Runoff

A
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Ten practices that will help reduce the offsite movement of pesticides and avoid
their negative impact on the environment:

1. Do not use a pesticide if it is not necessary.

* Correctly ID the pest and make sure a pest, and not |
problem

* Consider alternative management methods

Information and Re
Practices for Mitigating Urban

* Pest - resistant plants, pruning, mulches, tra |5
+ Seal entryways, remove food sources, elimi
*  Water, fertilize, and prune plants appropriat
* Encourage natural enemies

6. Adapt pesticide application methods to account for site-
* Don’t apply pesticides over drains and near sloped &
* Delay irrigation after application
* Leave an untreated buffer between the treated area ¢

2. Check the weather before applying a pesticide to avoid
* Spray when wind is less than 10 mph
* Don’t apply when rain is expected

3. Read the label.
* Check the active ingredient(s) and consider its pote "
* Follow the directions and make sure the target pest
* Use the product at the recommended rate

7.  Verify that irrigation will not lead to runoff.

*  Use drip irrigation, microsprinklers, or weather-ba
reduce weed pressure, disease and insect problem:
of the property

*  Split irrigation time into several short run times if
hard surfaces

e bl

4. Choose an effective pesticide that poses the least risk to

+  All pyrethroids, fipronil, and some organophosphat
aquatic species

» Use alternative insecticides such as Bacillus thuring



Newsletter

Green Bulletin

Infarmation for pest management professionals and pesticide applicators

T his issue of the UC [FM Green

Vol 1 No. 1 June 2010

UC IPM Resources for Urban
Pest Management Professionals
1PM Web site at wwwipm ucdavisedu.

uniuerslty of California
Apriculfure and Nataral Resources

Vol. 1+Na. 7a - March 2011

Univmlqp of California
Apriculfureand Natural Resources

Vol. 1+ No. 6+ February 2011

Ways to Calibrate Spray
Application Equipmen

Supplies
t for Calibrations

B Buckets and & measuring
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:1: URBAN ENVIRONMENTS :::

Pesticide Applications
to Hard Surfaces

lying over & city, one casily can

sce just how much of the land
comsists of impervious surfaces such
as roofs, sidewalks, driveways, parking
lots, and streets. Impervious surfaces
dom't let water or other liguids pass
thraugh; instead, the liquid runs off.
Most of these impervious surfaces are
directly connected to storm drains
and flood control channels where
they quickly carry runoff to 2 body
of water such as a river, a lake, or
anocean, Connecting impervious
surfaces in this fashion has increased
the movement of pollutants—including
pesticides—in storm renoff and runoff
from irrigation, car washing, and the
cleaning of hard surfaces (Fig, 1).

“This article gives an overview of
the potential pollution issues from
applying pesticides to various types of
surfaces found in the landscape

Concrete Increases Problems
Historically, most of the hard surfaces
in an urban landscape have been made
from concrete and asphalt. Very little

DLL Haver

Figure 1. Rsmoff from various outdoar
activities in a resideritial e ghborhood
carrying mudrients and pesticides,
directly to these surfaces or deposited
on them as a result of drif during
application, Preliminary data from
recent study published in Enviranmental
Toxicology and Chemistry (W. Jiang et
a1, 2010, Wash-off potential of wrban
use insecticides on concrete surfaces.
29(6):1203-1208.) suggest pesticide
residues on concrete can continue to
be released and carried in runoff for
2 long time, Further studies will help
determine why pesticides seem to stay
Ionger on concrete than in soil and
turfgrass environments.

In the July issue of UC IPM Green

Figure 2. Flagstone walkwi

grinite.

New Materials, M
During the last decade,
architects, engineers, af
working in the field of
began to recognize the
of integrating more pex
surfaces— those that )
through—into urban df
reduce pollutants carrig
from irrigation and stof
concepts in commerci)
landscapes arc beginnif

Green Bull

Vol. 1+ No. 5« December 2010

Ground Squirrel Management

Highlighting the Connection between Effective Control and Water Quality Issues

he most commeon lawn
complaint among homeowners
islikely dead or brown patches on.
turf. This problem seems simple
cnough, but finding the cause of
dead spots can be very challenging.
Dozens of different factors can be
invalved.

clements that allow forl

Many people tend to blame
dead patches on nsects or plant
pethogens, but in many cases the
more likely cause is improper

management practices, or abiotic
factors, rather than living pests.

[t atip w dlpwestf M. A, Farivandi
1 lawn problems is to review &Mw&hh&mmnhmnﬁ{bm jum.g am,mnm.

the history of the lawn Daumags nces (cokwie Jrom upper chafer (white gridbs),
including recent applications of £y thin bifght, and fertiicer burn
fertilizer, herbicides, and other
pesticides and to examine how common cause of lawn damage patches in shade, in areas of high
water is being applied. Very and predisposes turf to invasion by traffic, or on slopes or uneven areas
common causes of damaged certain plant pathogens or weeds.  where mowing regularly scalps the
Extsxnr:f:l‘}:l]imbum.hnbicid: grass could be clues that turf is not

R 8 Krason, UCCE
rawin damage beneath a bridge.

[but in the summer and fall,
ds. Knowing these changes
understanding their

pivity and also in selecting
fizte control strategy.

hirrels live in underground
igs. 2and 3). Often
ferconnect and are home
Quirrels. Burrow systems
iclumped together to form
blony. Once established,
colony can remain in
many years. Squirrels
contintied on the next page
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1,000 equals 0.5).
wed on the next page




How to Manage Pests
Compare Risks of Pesticide Active Ingredients

Snails and Slugs

This table compares potential hazards of pesticides mentioned in the UC IPM Pest Note for Snails and

Pest Note.
* These pesticides vary in efficacy.
* Be aware that pesticides are often not necessary and nonchemical controls may be as effective.
* Please see the text of the Pest Mote for complete information on management.

Click on the active ingredient name for more details of that pesticide
Potential Hazard! to

People and

Other

Mammals

Water 1:|uaII1:',|r1

Pesticide Active (aquatic Natural enemies Long
Ingredient wildlife) { beneficials) Hnne',rbees?' A:ute“ :I_fg_r_'m_s Notes
Bordeaux mixture VA  [L L M | not fisted
Carbaryl 1M [ MH I VH  [M | ot isted
Iron phosphate - L L []wvL Nat listed
Metaldehyde s I L M | not tisted
Tribasic copper I - - L M | Mot listed




For more information on toxicity of pesticides go to the National Pesticide Information Center.
1 Potential Hazard Rating: VL=Very low, L=Low, LM=Low to Moderate, M=Moderate, LH=Low to High,
MH=Moderate to High, H=High, VH=Very High, N=MNone, NKR=No Known Risk, —=No data

3 Honeybee ratings are: (Very High) I-Do not apply to blooming plants; (High) II-Apply only during
late evening; (Moderate) III-Apply only during late evening, night, or early morning; and (Low) IV-

Ratings system: H = Highly Toxic (LD50 <50), M = Moderately Toxic (LDS0: 50-500), L = Slightly
Toxic (LDS0: 500-5000), VL = Not Acutely Toxic (LDS0 =5000)
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classified the pesticide as "likely to be carcinogenic to humans", "Group B-Probably Human

Carcinogen", or "Group C-Possible Human Carcinogen.”




How to Manage Pests
Compare Risks of Pesticide Active Ingredients

Snails and Slugs

This table compares potential hazards of pesticides mentioned in the UC IPM Pest Note for Snails and

Pest Note.
* These pesticides vary in efficacy.
* Be aware that pesticides are often not necessary and nonchemical controls may be as effective.
* Please see the text of the Pest Mote for complete information on management.

Click on the active ingredient name for more details of that pesticide
Potential Hazard! to

People and

Other

Mammals

Water 1:|uaII1:',|r1

Pesticide Active (aquatic Natural enemies Long
Ingredient wildlife) { beneficials) Hnne',rbees?' A:ute“ :I_fg_r_'m_s Notes
Bordeaux mixture VA  [L L M | not fisted
Carbaryl 1M [ MH I VH  [M | ot isted
Iron phosphate - L L []wvL Nat listed
Metaldehyde s I L M | not tisted
Tribasic copper I - - L M | Mot listed




* Dverall runoff risk rating: Very High

* Source: Pesticide Choice: Best Management Practice for Protecting Surface Water Quality in
Agricufture. UC ANR Publication 8161.

* Toxicity category: IV - Apply at any time with reasonable safety to bees
Pests for which it is mentioned in Pest Notes

Application Tips

Must be applied as a protectant before the fungi arrive and begin the infection. May be used as
dormant sprays or in the spring. Do not mix fixed coppers with other pesticides as plant injury can
result.

Precautions and Safety Equipment

Minimize your exposure to pesticides. Avoid contact with eyes. Wear eye protection,
long pants, a long-sleeved shirt, and a hat that can be washed after each use. Always
read label of individual product for additional directions.

Always check the label before purchasing or applying a pesticide product for a specific
pest on a specific plant to be sure it can be applied. Follow label directions precisely.

WARNING ON THE USE OF CHEMICALS

Example home, garden or landscape use products®
Lilly Miller Microcop Fungicide




Pesticide impacts on water

Comparisons of pesticide risks

Many of UC & AMNR's Pest Note publications compare risks to water quality, natural enemies, bees,
and people. Click the Compare Risks button in any of the following Pest Notes.

Insects & Other Arthropods Weeds Plant Diseases
* Ants ¢ Psyllids ¢ Bermudagrass ¢ Peach Leaf
+ Aphids ¢ Scales ¢ Crabgrass Curl
+ Bark Beetles ¢ Snails and ¢ Creeping + Powdery
+ Clearwinged Slugs Woodsorrel and Mildew on
Moths ¢ Spiders Bermuda Fruits and
¢ Codling Moth ¢ Spider Mites Buttercup Berries
¢ Eucalyptus ¢ Thrips ¢ MNutsedge ¢ Powdery
Redgum Lerp ¢ Whiteflies ¢ Spotted Spurge Mildew on
Psyllid ¢ Weed Ornamentals
+ Fruittree Management in + Powdery
Leafroller Lawns Mildew on
¢ Lawn Insects Vegetables




How to Manage Pests

Pests in Gardens and Landscapes

PDF to print |
Quick Tip |

| HNota Breve _]

Snails and Slugs
Revised 11/09

In this Guideline:
+ Identification and biology

* Ahout Pest Notes

* Management

Snails and slugs are among the most bothersg
garden snail, Cornu aspersum (formerly Helix
in California gardens. It was introduced from F
troublesome snail is the white garden snail, TH
Diego County but has been found in Los Ange

Several species of slugs also cause damage ing
reticufatum formerly Agriolimax meticulatus),
garden slug (L. valentiana), the tawny slug (Li

gﬂgﬂtesj1 .................................

Sprinkle baits in areas that snails and slugs regularly frequent such :
Placing baits repeatedly in the same areas maximizes control, becau:
food source sites. Never pile bait in mounds or clumps, especially th
hazardous, because piling makes bait attractive to pets and children
sprinkling. Thick, liguid baits might persist better when it is rainy or |
irrigation.

The timing of any baiting is critical; baiting is less effective during ve
the year, because snails and slugs are less active during these periot
to promote snail activity, and apply the bait in the late afternocon or
sprinklers, close to walls and fences, or in other moist and protected
areas that snails and slugs cross to get from sheltered areas to the ¢

WARNING ON THE USE OF CHEMICALS

REFERENCES



. Reduce E;ﬁuqn:’:u by making your landscape
CGarden Chemicals ———I""’“

# Reduce your landscape’s need for water. Choase
water-efficient plants and garden designs.

4 Minimize runoff by using mulches in beds and
permeable materials for walkways and driveways.
Aerate and add organic matter such as compost to

Home and garden pesticides and heavy or compacted soils. Install terraces or other

fertilizers are polluting California"s features on slopes to keep water on site.,
waterways. Problems occur when pecple dump

garden chemicals down drains or when chemical
residues wash into putiers, storm drains, and streams
by rain, garden watering, or cleaning wp with the garden
hose. Garden chemicals not only threaten agquatic life;
they also can affect the gualicy of cur drinking water.
Follow these tips to keep our rivers, creeks, and
oceans clean.

what can you do to protect water quality? |

+ Limit pesticide use. Use nonchemical methods or
least-toxic pesticides wherever possible. Ask a UC
Master Gardener for help with pest problems.

+ Avold using pyrechrodd insecticides. These products,
which include bifenthrin, cypermethrin, and
permethrin, are among the most toxic to aguatic
animals.

# Contral ants by reducing food sources, excluding
ther from homes, and using baits in containers,
instead of spraying. Don't use insecticides for lawn
insects unless you are sure insects are causing the
damage.

& Water Quality

4 Check and malntain your irrigation system, so
water does not run off your landscape onto hard
surfaces and into guiters.

# Improve watering efficlency and distribution by
using equipment such as drip Irrigation, soaker
hoses, and “smart” irrigation controllers and rotor
heads.







Videos

Imidacloprid
Cyfluthrin Misuse of Bifenthrin

* Bifenthrin
* Fipronil

| ]| | [ | | o1:28 I o2:-4& |:I:| a -] |

Quick summary of how to use bifenthrin with lea
environment.

Video by UC ANR.
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UC+IPM Online

Statewide Integrated Pest Management Program

HOME

MORE ABOUT PESTICIDES
Pesticide information

Resources for professional
pesticide applicators

ON THIS SITE

What is I[PM?

Home & landscape pests
Agricultural pests

Natural environment pests
Exotic & invasive pests
Weed gallery

Natural enemies gallery
Weather, models & degree-days
Pesticide information
Research

Publications

Events & workshops
Online training

Links

About us

Contact us

L5, PRINT

Pesticides in homes & landscapes

Pesticides must be used correctly to keep people, pets, and the environment safe. Find links here to
information about the safe and effective use of pesticides recommended for homes, gardens, landscapes
and lawns, plus possible problems that can occur from mis-use.

Pesticides are one way to manage pests, but they may not be needed, or can be more effective when
combined with nonchemical methods. To find out how to safely and effectively manage a specific pest,
see Home & Landscape Pests.

Safe and effective use

= Pesticides: safe and effective use

+ Hiring a pest control company

+ Information about specific pesticides

Pesticides and the environment

* Pesticides and water guality

+ Mitigating environmental effects of pesticides in urban

# Research and reports about water guality

More resources

* National Pesticide Information Center (NPIC):
Science-based information about pesticide characteristics

+ Research related to urban pesticide use




LR TY OF CALIFORMNHIA AGRICULTURE & MATURAL REESQURCES

UC¥IPM Online

Statewide Integr-:ﬂe-::l Pest Manogement Program

HOME

SEARCH

ON THIS SITE

Whatis IPM?

Home & landscape pests
Agricultural pests

Natural environment pests
Exotic & invasive pests
Weed gallery

Natural enemies gallery
Weather, models & degree-days
Pesticide information
Research

Publications

Events & workshops
Online training

Links

About us

Contact us

Resources
Pesticides and Water Quality

Maore information

Mitigating Environmental Effects of Pesticides in Urban
Areas

Pecticides are toxic chemicals that Kill pests but have the potential to harm the envirenment,
especially our waterways. Poor pesticide application practices can result in runoff from the surfaces
that are sprayed.

You can reduce pesticide runoff by
* UUnderstanding how pesticides work
* Knowing how to use them properly
* Taking action to offset their risk of contaminating water bodies

The following publications and online tools can help yvou learn how to prevent and mitigate pesticide
runoff in urban environments.

What is the problem? What can I do to help?

Quick Tips on Pesticides

These very short publications describe uses of specific pesticide active ingredients, the risks
associated with them, and how to reduce the risks.

+ |Less Toxic Insecticides

; ¢ Chlorothalonil ¢ Glyphosate
* Safe Use and Disposal of e Cyfluthrin Video + Imidacloprid Video
Pesticides (= (="
* Garden Chemicals and Water e Cypermethrin e Malathion
Quality e Fipronil s Permethrin
«240 o teRee v e

« Bifenthrin Video K




Outreach

* Other extenders: UC advisors, Master Gardeners,
agencies, organizations

* Landscape pest management professionals
 Structural pest management professionals
* Nursery and garden center personnel

* Applicators

* Consumers

* Students




Outreach

Integrate into UC IPM Web site
UC urban horticulture advisors and master gardeners

Training and workgroups

Continuing Education Presentations
Structural Pest Control Board
PAPA
Ant PMA workshops
Green Gardener training
CAPCA

Notices




Outreach

* Green Bulletin

To 471 agencies, organizations, individuals by e-mail,
RSS

3,000 downloads
* Online modules: 130 completed

* Pesticide risks database: 19,000 accesses
Pest Notes views: 618,000

* Pesticide cards: working with Southern
California company

* Videos




Future work
“Advertise”

Pesticide active ingredient pads

Southern California pest management firm
Videos: identify best ways to use
Continue Green Bulletin

Complete the pesticide Al risks database for all Pest
Notes

New Ant, Flea, Cockroach Pest Notes for professionals




What about retail garden
centers?

Help retailers better inform shoppers about IPM,
pesticides, and choices

UC IPM Retail Advisory Committee
Specialized training workshops

Online training: IPM, pesticides
UC IPM Retail Portal, IPM News for garden centers
IPM Advocates program
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