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Agenda:

What is an adjuvant?

Im prOVi ng Disruptors we face spraying:

» Spray Coverage

Efﬁcacy With « Leaf Penetration
Adjuva nts - Water Quality

« Tank issues

Options we have for
overcoming issues
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Adjuvant Terminology

Adjuvant effects - WATER
Anti foam

pH buffer

Water conditioning

An ADJUVANT is defined as:

A product added to a spray application to improve the

biological activity of the pesticide being applied; to enhance or Adjuvant effects - DRIFT I A
modify the spray droplet, spray pattern or spray deposit; to sewomFTRmUCTon ¢ 0 0% AR
improve handling characteristics of the spray solution and o A
spray equipment performance. s R
“ Reflection . : Coverage
. S Botince P Spreaders
. ., Spreader-Sticker” Preg o . ™
\ge( “e( e /"\ We Run-off ; e
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. po . ctivators, humectants 3 ‘ > o
o V24 and penetrants . —— .
Sticker-Spreader Sity °
“Surfactant” On
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Industry Recommendations and Adjuvant

Terminology

Adjuvant is a broad term describing any additive to a
spray tank that enhances pesticide activity.

Examples of adjuvants are surfactants, spreader-stickers,
crop oils, anti-foaming materials, buffering agents, water
quality, drift reduction and compatibility agents.

Using the correct adjuvant on any crop application is a
critical decision
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Tools to manage SPRAY DISRUPTORS
and SPRAY BARRIERS

{/—./ W MANAGEMENT

SPRAY TOOL
ADJUVANTS )

\ )




Example: The Use of Adjuvants \
as Spray Management Tools lfg;,laglp

Spray Barrier — Good Coverage
Adjuvant - Nonionic Surfactant

Spray Disruptor — Poor Water Quality

Adjuvant — Water Conditioner

Spray Disruptor — Drift
Adjuvant - Drift Control Agent

Spray Disruptor - Tank Residues

Adjuvant - Tank Cleaner

2.0 MIXING

Clean sprayer parts immediately after using this product by thoroughly flushing with

water.

NOTE: REDUCED RESULTS MAY OCCUR IF WATER CONTAINING S0IL 15 USED, SUCH A3
VISIBLY MUDDY WATER OR WATER FROM PONDS AND DITCHES THAT |5 NOT CLEAR.

HERBICDE

.4 Surfactants

Nonionic surfactants (NIS) or wetting agents that are labeled for use with herbicides may
be added to the spray solufion. Do not reduce rates of this herbicide when adding sur-
factants. Read and carefully observe cautionary statements and other information
appearing on the additives label.

When adding additional surfactant, use 0.5 percent surfactant concentration (2 quarts
per 100 gallons of spray solution) when using surfactants that contain at least 70 per-
cent active surfactant, or a 1 percent surtactant concentration (4 quarts per 100 gal-
lons of spray solution) for those surfactants containing less than 70 percent active sur-
factant

.5 Ammoninm Sulfate

The addition of 1to 2 percent dry ammonium sulfate by weight or 8.5 to 17 pounds per
100 gallons of water may increase the performance of this product, particulary under
hard water canditions, drought conditions or when tank mixed with certain resdual her-
bicides, on annwal and perennial weeds. The equivalent rate of ammonium sulfate in a
liquid forrulation may also be used. Ensure that dry ammonium sulfate & completely
dissobved inthe spray tank before adding herbicides or surfactants. Tharoughly rinse the
spray system with clean water after use to reduce cormsion.

NOTE: When using ammonium sulfate, apply this product at rates recommended in this
label. Lower rates will result in reduced performance. The use of ammonium sulfate as
an additive does not preclude the need for additional surfactant.

~.6 Colorants or Dyes

Bgriculturally approved colorants or marking dyes may be added to this product
Calorants or dyes used in spray solutions of this product may reduce performance,
especially at lower rates or dilutions. Use cobrants or dyes according to the manufac-
turer's recommenclations.

2.7 Drift Reduction Additives

Drift reduction additives may be used with all equipment types, except wiper applica-
tors, sponge bars and Cortrolled Droplet Applicator (CDA) equipment. When a drift
reduction additive is used, read and carefully sbserve the cautio nary statements and all
uther imfarmation appearing on the additive label. The use of dritt reduction additves
tan affect spray coverage which may result in reduced performance.



Adjuvants

Categories, types, and functionalities of adjuvants recognized by WSDA

NIS COC MSO Water Conditioner Drift Control

90/10 & 80/20 HSCOC HSMSO Acidifier Buffers

Defoaming Stickers Organosilicone Compatibility Activator

Rain fastness Spreader Wetting agent Solvent Deposition Aid
Anionic Surfactant Suspension Aid Thickener Alkalinity Agent Canopy Penetration
Humectant Penetrating Agent Extender Foaming Agent MVO

Vegetable Oil Petroleum Oil Antifoam Extender Volatility Control

A\
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Adjuvant Selection — Extremely Important

The use of adjuvants as effective management tools require:

1) Understanding the spray application and the /I_‘a
challenges associated with it.

2) Understanding if the spray challenges can be
better managed with the use of an adjuvant.

3) Selecting the proper adjuvant type for the & }
challenge or problem at hand.

No single adjuvant can be used for all spray applications. N
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Disruptor:

Drift

-
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Spray Drift — What is it?

EPA defines pesticide spray drift as:

"Spray or dust drift is the physical movement of pesticide droplets or
particles through the air at the time of pesticide application or soon
thereafter from the target site to any non or off-target site. Spray drift
shall not include movement of pesticides to non- or off-target sites
caused by erosion, migration, volatility, or windblown soil particles that
occurs after application or application of fumigants unless specifically
addressed on the product label with respect to drift control
requirements."”
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Best Management and Cultural Practices

to address Spray Drift

Best practices for a successful spray application start with...
1. Use Good Judgment

2. Understand and Consider These:
* Equipment Selection suppre&
D

Nozzle Type and Size \\

Boom Height Q

Relative Humidity

* Wind Speed and Direction

* Spray Pressure (PSI)
Gallons per Acre (GPA)

* Temperature Inversions

* Air Temperature

3. Use a Deposition Aid / Drift Control Adjuvant
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WILBUR-ELLIS

(’ ADVANCED
AGRONOMY

ACADEMY®

Equipment
Sprayers, nozzles, drones...

ADVANCED AGRONOMY
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Types of application
equipment/technique
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SELECTION GUIDE

Egj ~ BROADCAST & FERTILIZER SPRAY TIP SELECTION GUIDE
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Removable ——»

Insert
Two internal
airinlets
Pre-Orifice
One external
«——airinlet
Mixing
Chamber
Exit Orifice with
15° offset from
vertical position
Removable
Pre-Orifice
Tip Body
Air Inlet
AirInlet
Mixing
Chamber

Exit ! ’
Orifice
AITTJ60-__VP Spray Tip
(Cross Section View)
-ED AGRONOMY AcADEMY*




. ) TTI 110° Turbho TeeJet® Induction Tip ﬁ
XR 110° Extended Range Tip @ 40 psi (2.8 bar) No Wind
@ 40 psi (2.8 bar) No Wind

2 i . TT1110° Turbo TeedJet® Induction Tip .
7@ 40 psi (2.6 barywih @40 psi (2.8 bar) with 3
5 mph (8 km/hr) Wind 5 mph (8 km/hr) Wind

A\
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TT1 110° Turbo TeeJet™ Induction Tip .
@ 40 psi (2.8 bar) with
S mph (8 km/hr) Wind




AIXR 110° Air Induction
Extended Range Tip
@ 40 ps! (2.8 bar) with
5 mph (8 km/hr) Wind




AITTJE0 110° Air Induction TwinJet* Tip ‘
@ 40 psi (2.8 bar) with
5 mph (8 km/hr) Wind




TF Turbo FloodJet® Tip
@ 40 psi (2.8 bar) with
5 mph (8 km/hr) Wind




Use the correct pressure for the equipment and
spray tip to minimize risk of off-target drift.
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Accuracy — optimizing coverage

We have to hit the target as many
times as possible, with the right
sized droplet

Droplets too big = too few hits

Droplets too small = too many misses

A\
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Accuracy — Drift Reduction Agent (DRA)

DRA is a molecule that affects
droplet formation and reduces the -
amount of fine droplets (<150
microns) that are created out of a
given nozzle

Should be added whenever
possible

Rate is extremely important, do not
go too heavy or too light!

A\
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Accuracy — Drift Reduction Agent (DRA)

DRA are not usually designed as
“one size fits all”, but there are
some that are the best overall
option

DRA can be a standalone adjuvant,
or part of a multi-functional
adjuvant

DRA technology differs greatly!
This is a specialty type of sale

A\
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Accuracy — optimizing coverage
Drift reduction

A driftable fine is a droplet that is <150 microns (human hair is ~100 microns)
20 micron + 3mph wind = 1,000 ft+
100 micron + 10mph wind = 1,000 ft+

A\
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Accuracy - optimizing coverage
Canopy Penetration

Need optimal droplet size to fall
deeper into canopy

Extra sticking power is beneficial to
canopy penetration since some
targets may be more verticle

i)
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Accuracy — Deposition & Stickers

Deposition aids and stickers help
keep the droplet on the leaf after
impact

Often times the target is somewhat
vertical, so water conditioner +
wetting agent isn’t enough

We need to actually impart physical
adhesion to the droplet to prevent
runoff

WILBUR-ELLIS. @ ADVANCED AGRONOMY AcapEmy 31
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Accuracy — Deposition & Stickers

Deposition aids are light-duty
stickers (fatty acids) which have a
light affinity to the cuticle

Stickers are actually like an
adhesive

Examples — pine resin, polymers

A\
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Droplet size and surface coverage

250 microns | 64 droplets 500 microns | 8 droplets 1,000 microns | 1 droplet
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Best Management Practices — Spray Drift

Best practices for a successful spray application start with...

1. Use Good Judgment suppre
2. Understand and Consider These: . s"\\ S
* Nozzle Type and Size \\

Boom Height Q

Relative Humidity

Wind Speed and Direction
Spray Pressure (PSI)
Gallons per Acre (GPA)
Temperature Inversions

Air Temperature

3. Use a Deposition Aid / Drift Control Adjuvant
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* 1% Polyacrylamide

* DGUARD is an effective and easy to use adjuvant for deposition improvement and
drift retardation when used in aerial or standard ground applications

* DGUARD is compatible with most water soluble and wettable powder pesticides

When to use:

« Spray applications: Ground/Aerial - Herbicides, Insecticides, Fungicides
» Scenarios: General use for managing drift-able
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* Provides drift reduction —fines created by spray nozzle

» Attaches to active ingredients — allows for single use rate

When to use:
« Spray applications: Ground/Aerial - Herbicides, Insecticides, Fungicides
» Scenarios: General use for managing drift-able
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Drift reduction — reducing amount of drift-able fines

Encapsulation
* Encapsulates active ingredients
* Odor management

Positioning:

FOUR-TWO-ONE

Formulation EC Powders Flowables
Amount pt. Ib. pt.
IN-PLACE oz. 4 2 1

IN-PLACE RATES MADE EASY

» Spray applications: Herbicides, Insecticides, Fungicides

* Tank-mix combinations: Different formulations

» Scenarios: Where encapsulation would benefit applications...
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DRIFT REDUCTION TECHNOLOGY
& IN-PLACE"
=
™ - .

: IN-PLACE Encapsulation of o
Trifluralin + Water

Trifluralin + Water

A\
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Video Examples

Droplets Bivert
depositing Droplet

Video: In-Place
inclusion and
drift reduction as
water hits the leaf




Different Pesticide Formulations

EC — Emulsifiable Concentrates
SE - Suspo-emulsions EW — emulsion in water
SC - Suspension Concentrates
WP — Wettable Powders
WDG — Water Dispersible Granule
F or L — Flowable / Liquids
G — Granular

= .
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Emulsifiable Concentrate (EC)

Formulations are a blend of active ingredient, organic
solvent, and surfactants. When the solution is diluted
into water, a spontaneous milky emulsion forms with
dispersed droplets.

Commonly used formulation
Milky white suspension

Easy to handle

Require little agitation

Can see some plant sensitivity

= .
THE POWER OF WE //4 WILBUR-ELLIS.

»  AGRIBUSINESS



Emulsion In Water (EW)

An EW formulation technology creates a smaller particle
size than an EC formulation.

*The smaller oil droplets result in more active ingredients
impacting the leaf surface which leads to improved

efficacy.
*Can have less drift

‘Engineered for use in low-volume and conventional
sprayers

Lower odor profile compared to EC

Lower Volatile Organic Contents (VOC) compared to EC
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Suspension Concentrate (SC)

Liquids in their original state and are
completely soluble in water or other
organic solvents, forms a true solution

Won'’t leave a residue
Won’t clog spray nozzles
May damage some plant material
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Wettable Powder (WP)

A solid pesticide formulation — micronized to powder
form and typically applied as suspended particles after
dispersion in water.

Dust, difficult measuring

Settles out in tank, agitation needed
Forms a suspension

Can wear spray nozzles
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Water Dispersible Granule (WDG)

The active ingredient is prepared as granule-sized particles and
must be dispersed in water.

Virtually dust free

Easy measurement

Disperse easily into water forming a suspension
Require constant agitation

May wear nozzles
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Flowables (F or L)

Finely ground solid material is suspended in a liquid. Liquid
flowables usually contain a high concentration (4 pounds or more)
of active ingredient and are mixed with water for application.

Remain in suspension for long periods of time
Dust free

Easy to mix

May resist washing off target more than powders
Protect from freezing
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Residual improvements — Soil-applied herbicides
* Extended residual herbicide control

More Consistent Performance
* Herbicides stay in top part of soil profile — weed zone
* Minimizes potential leaching through soil profile
Drift mitigation
* Provides some drift mitigation

* EFFICAX generates a more uniform droplet size spectrum, which results in enhanced deposition and coverage of
the spray on the target surface.

Positioning:

* Use applications: Herbicides

* Tank-mix combinations: Various

* Scenarios: Soil-applied applications — Ground or overhead irrigation
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Seeing is Believing @ckFFicax:

See How EFFICAX Holds
Your Investment Where It’s
Needed

AR ot

i
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@ rrvicax:
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@ EFFicax:

% Control of Common Purslane at 10 Evaluation Timings

100
90
80

70 l
60
50
40
30
20
10
0

19 DA-A 22 DA-A 26 DA-A 29 DA-A 34 DA-A 36 DA-A 41 DA-A 43 DA-A 48 DA-A 50 DA-A 55 DA-A 58 DA-A 62 DA-A 64 DA-A 70 DA-A
e Untreated Check e Prow| H20 e Prow| H20 e Prow| H20
(1.5 pt/a) (1.5 pt/a) (1.5 pt/a)
+ Grounded + EFFICAX
PDF185030WA03 (32 fl 0z/a) (8 fl 0z/a)
Means followed by same letter do not significantly differ and means from different evaluations (different dates) do not correspond (P=.05, LSD).
=
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Disruptor:

Proper coverage
on the leaf
surface

Qa_RANDED TECHNOLOGIES

& BIOLOGICAL SOLUTIONS
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WILBUR-ELLIS

ADVANCED
@ AGRONOMY

ACADEMY®

Science Essentials

Plant physiology
Chemistry
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Simplify Science...
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Postemergence Herbicides

For (post) herbicides to kill weeds...

» Contact plant surface
* Mainly leaves

» Contact the surface long enough
» Before evaporating or falling off

* Insert inside the plant structure

WILBUR-ELLIS.

Q._ ADVANCED AGRONOMY acapemy-

57



Plant physiology

« Plant leaves have similar conceptual
structure to human skin and
vascular system

Cuticle
Upper epidermis

.........

Palisade
mesophyll cell

» Cuticle is equivalent to our skin
» Keeps stuff out, keeps water in

« Plant leaves are designed to absorb
light only

* Plant roots are designed to absorb
moisture and nutrients

Bundle sheath cell
Xylem
Phloem

Lower epidermis
Spongy mesophyll

Guard cells
cell

WILBUR-ELLIS. @ ADVANCED AGRONOMY AcADEMY® 58
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Cuticle — the barrier around the cell wall

= Gradient in lipophilic-hydrophilic properties

e Lipophilic
——) §:+— Epicuticular wax A

vl J—Embedded wax

) Cuticle
: :.‘.'--‘-v.':-_f—Pectm [

Scmia "& 7

gradient

} \ ———————— < Plasma membrane {1ydrophilic
Cell wall is hydrophilic and is hydrated
|

Figure 6.1 Components of the plant cuticle. (F. D. Hess, Novartis Crop Pro-

|
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The Nature of Water

Water is the most used pesticide
carrier because it is cheap and
readily available.

Water has a high surface
tension, which means it will bead
up into a sphere on a waxy
surface

Water has no affinity for fats or

waxes
WILBUR-ELLIS. : @ ADVANCED AGRONOMY acapemy®
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Surface Tension

Water has high surface
tension, meaning that one
water molecule has a great
attraction to another water
molecule

The repulsion between wax
and water cause the water
bead up to minimize the
contact points with the wax

A\
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Trichomes (hairs) on some plants

If the wax wasn’t enough of a problem...

/4\"“ . The Trichomes are

hydrophobic and
can suspend water
droplets above the
leaf surface

Trichomes (hairs) on common mullein Trichomes (halrs) on velvetleaf
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Common weed surfaces... Lambsquarters

= Common Lambsquarters (Chenopodium album L.).
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Common weed surfaces... Lambsquarters

Scanning electron microscope — 70X Scanning electron microscope — 350X

—— :
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Common weed surfaces... Lambsquarters

Scannlng electron mlcroscope 3500X
77 f ﬁwﬁg

Note epicuticular wax

WILBUR-ELLIS.

Contact angle on leaf surface

Surface tension
of applied water: Repulsion

72 mN/m

~ without surfactant TEEEEIEEETRERITTRRRES

76 °

< };ﬁ: 2320,
'f‘;{?_‘
P 5 & Iﬁ.
o
S

30 mN/m
with 0.1% Sandovit SN
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Common weed surfaces... Pigweed

Upper leaf surface
Light microscope — 35X

\\

z
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Common weed surfaces... Pigweed

Scanning electron microscope — 350X

WILBUR-ELLIS. @ ADVANCED AGRONOMY acapemy-
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Common weed surfaces... Pigweed

Scanning electron microscope — 3500X  Contact angle on leaf surface

Surface tension
of applied water:

72 mN/m
without surfactant

30 mN/m
with 0.1% Sandovit

A\
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Common weed surfaces... Johnsongrass

Upper leaf surface
Light microscope — 35X

\\
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Common weed surfaces... Johnsongrass

Scannmg electron m|croscope 70X Scanning electron microscope — 350X

WILBUR-ELLIS. Q._ ADVANCED AGRONOMY acaDEmy
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Common weed surfaces... Johnsongrass

Scanning electron microscope — 3500X ~ {ontact angle on leal surtace

v o

ST E N Y S A
Y AT SN e S 3

Surface tension
of applied water: Repulsion

72 mN/m
without surfactant ST

30 mN/m
with 0.1% Sandovit

NANNARANNNNNNNNNNNNRNN

Note epicuticular wax that is
characteristic of many grasses.

A\
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Surfactants and Wetting Agents

Surfactants are just ONE common type of Adjuvant...
The term “surfactant” was coined from the phrase:

“Surface Active Agent”

All surfactants are adjuvants, but not all adjuvants are surfactants.
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Video Examples

Droplets
bouncing

No surfactant




Surfactant - Properties

Nonionic Surfactant Adjuvants Are Generally Tested In The Laboratory To

Compare And Measure Key Surfactant Properties.

1. Surface Tension -
surfactants reduce spray water
surface tension to increase
droplet spread and improved
coverage.

2. Contact Angle -
surfactants reduce contact angle
of spray droplets to improve
spray coverage.

Surface tension causes these water droplets on
leaves to bead up and form the smallest surface
possible. The water molecules at the surface are
pulled in by the cohesive force between themselves
and molecules inside the droplet.

=
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Barriers of Entry

Leaf Surface or Cuticle
Spreading and uptake requires a droplet to reach the leaf surface

epicuticular
wax

embedded wax )
cuticle

Without adjuvant. With adjuvant.
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Spreading

No surfactant, waxy leaf With surfactant, waxy leaf

By Dr. Heping Zhu, USDA-ARS-ATRU

By Dr. Heping Zhu, USDA-ARS-ATRU




.
.

With Surfactant

>




Let’'s do some modifications...

We can modify the droplet:

1. Make it flatten out (reduce surface tension)

2. Slow evaporation (humectants)

3. Increase penetration (modify the water-wax interface)
4. Add some attraction to the surface (sticker)

It is all about maximizing diffusion

A\
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Diffusion is the way in

Simple Diffusion
Diffusion is the sum of:

Surface area

Lipid bilayer [ ¥ A X R A A G Raa0acquat phoree bt bR R bR +
(plasma RARRRORRERER A :::;::;:::";":l: RHERRARRRERR A
membrane) L AAC 6060 366 DOCK - Time
@
Q" o +
C O Compatability
Time —
ZZ wisurLLs (@ ADVANCED AGRONOMY acavemy: &0




Going through security checkpoint

Going through a security checkpoint is a real-life example of diffusion.

The more TSA checkpoints there are, the more people can get through per
hour... think surface tension reduction, or flattenmg out

Low surface
energy —
non-wetting
High surface
tension —
non-wetting
_._ High surface

energy —

Low surface Weiting

tension -
wetting
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Basic (Bear) necessities

Wetting the drop Interact with the waxy

Reduce surface cuticle (hydrophobic)

tension to maximize
how much of the

droplet is in physical
contact with the leaf

Some components of the
drop are able to mix with
the waxy cuticle so that
diffusion can start

A\
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Science Essentials Recap
Adjuv nts help a bridge
+en unllk‘hemlcals

Waxy surface

syn&nta.,

Inc!asing Ieaf‘enetration

WILBUR-ELLIS.

Q._ ADVANCED AGRONOMY Acapemy*

83



-

\

THE POWER OF WE (EZ= WILBURELLIS. 54

AGRIBUSINESS

=4




What are you

really getting?
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CERTIFIED

=
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ADJUVANT

CHEM.ICAL PROI)LC ERS &. DISTRIBUTORS :\.SSOC]A:I ION C

Z

RTIFICATION

APROGRAM TO TMPROVE THE CONSISTENCY
F TANK MIX ADJUVANTS

OGO,
In October of 1990, the ASTM E-35.22 Subcommittee on Pesticides and
Formulation Systems voted to create a Task Force charged with delining
Tank Mix Adjuvants. As a result of the ASTM action, the Adiuvants and
Inerts Committee of CPDA was founded and developed a set of 17
standards for adjuvant aem!cahon The CPDA Certification Committes
and app ns that are in compliance
with the standards. Pesticide legstranls and users of CPDA certified
adjuvant products can be confident thal product label claims are
consistent with the specified standards, and that the ingredients used in
the product have been approved by EPA for use in pesticide tank mixes.

Ev ) ,
TH ON PROGRAM

The Adjuvant Certification Program:
= Establishes minimum guidelines for good praduct stewardship.
= Promotas use of EPA approved inerts in adjuvant formulations.
= Establishes good product communi  guidelines (MSDS,
product labeling, and hazard identification).
* Assures product claims meet ASTM definitions for functionality.
* Provides end users useful information for making.an informed choice.

The Adjuvant Certification Program does not:
* Establish elficacy standards or regulate the claims made by a
manufacturer.
* Provide for extensive toxicology (hazard and environmental) testing
of all products.
* Differentiate products in the marketplaceas acceptable and not
acceplable.

Erﬂ@nnc«nw PROGRAM

CPDA requested EPA approval of language for pesticide labels
recommanding the use of a CPDA Certified Adjuvant. In January of
2008, EPA approved the following statement and allowed that the
language be added o a peslicide label through the notification process:
Whanan adjuvant is fo be used with this product, [name of the

t of the pasticid ds the use of a Chemical

Prod nnd,.,i A iation certified adj "

ES OF
CE AD]UVANTS

= Product functionality claims
meet ASTM balloted and
approved standard definitions.

« Ingredients used in the
product are EPA approved for
use in pesticide formulations.

« EPA product labeling
guidelines have been
followed.

« Supporting acute toxicity
studies have been conducted.

« Generic label descriptions
inciude and guarantee the
quantity of each principal
functioning agent present.

For a complete list of certified
adjuvants or for information on
submission of an application
for product certification, go to
the CPDA website at:

www.cpda.com

CPDA

I
Certified

K 508 620
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@apsuvanTs WILBUR-ELLIS®
NPE Free Surfactant G

RAINIER-EA

Nonionic Surfactant — Activator - Spreader

deas to Grow With

PRINCIPAL FUNCTIONING AGENTS: % By Wt.
Polyoxyethylene polyol fatty acid ester, butyl lactate
and alcohol ethoxylate phosphate ester..............cooviviiiiii e, 98.0%
CONSTITUENTS INEFFECTIVE AS SPRAY ADJUVANT ...t 2.0%
AT TP e B i e N A A R B AR A W N A 100.0%

Formulated with ECO ADVANTAGE™, a patented eco-friendly delivery system plus a
low foaming technology to improve horticultural spray applications by modifying the
wetting and deposition characteristics of the spray mixture, resulting in a more uniform
spray deposit. Ideal for use with pesticides applied to Crop and Other sites, including
Aquatic, Non-Crop Vegetation, and Turf and Ornamental.

KEEP OUT OF REACH OF CHILDREN
CAUTION



NIS Comparison SOLVENT or SURFACTANT?

NIS 90/10 NIS 90/10 NIS 90/10

2% Solvent
Glycols




@ RAINIER-EA

Advantages:

Nonionic surfactant — highest surfactant content

« 88 percent pure surfactant versus “other” surfactants

Better penetration — more active ingredients where needed
* All about the deposit — what does that mean?

Faster burndown — better, consistent control
* Provides higher percentage of control versus “other” surfactants

When to use:

» Spray applications: Herbicides

« Tank-mix combinations: Various Formulations

» Scenarios: Normal - Extreme weather conditions, Tough weed species, high heat — drought stress situations

=
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VALUE OF PRODUCT

90/10 Non-lonic Surfactants (NIS)

‘not all 90/10 Surfactants are created equal’

RAINIER-EA - BEST

+ 88% Surfactant
CPDA Certified
NPE free R-11 - BETTER
* Aquatic

« ECO - ADVANTAGE

* 80% Surfactant
CPDA Certified
Old Industry Standard

* Improve Spray Efficacy

* High Concentration - Improve Spray Efficacy

* Low Volume Sprayer Option

Activator Component

* Provides Premium Performance « Does Contain NPE'’s

» 2 gts contains as much surfactant as 4
gts cheap competitors

HIGHEST TO LOWEST PRICE

BRANDED TECHNOLOGIES

& BIOLOGICAL SOLUTIONS

Insist 90 Plus Il - GOOD

Budget Option

Good General-Purpose Spreader

Improve spreading of spray material

Can be used with herbicides, more

THE POWER OF WE

WILBUR-ELLIS

4 GRIBUSINESS




Safety:
Embrece-EA

Other Sticker:
Options for

Antero-EA

Us! Contact:

Syl Coat
Systemic/Waxy:
Syl-Tac EA

QS‘RANDED TECHNOLOGIES THE POWER OF WE’ C/‘%/ WILBUR-ELLIS.

& BIOLOGICAL SOLUTIONS



Organo-Silicone Surfactants

Spray concentration:
Mix 3 fl. oz. of this product plus 0.5 to 1.0 fl. oz. of a 100% organo-
silicone surfactant to one (1) gallon of water. Refer to the quick-mix

All woody plants have microscopic openings in the
exterior protective bark periderm layer called
lenticels.

These lenticels are functionally used for plant
transpiration and pressure regulation.

Lenticels connect directly to the plant’s annual spiral
openings or vascular metabolic transport system
contained in the plant’s cambial phelloderm.

When an Organo-Silicone Surfactant is applied to
the woody bark periderm in combination with
systemic pesticides it opens the lenticels and
enables movement through the lenticels into the
plant’s vascular transport system

table for additional spray preparations.

Table 2: Quick mix table for bark banding treatments.

Spray mixture
desired (gallons)

Add this amount of
Atrimmec Plant Growth
Regulator (fl. 0z.)

Add this amount of
100% organosilicone
surfactant (fl. oz.)

1 31. oz 0.5t0 1.01l. oz.
2 61l. oz. 1.0to 2.01l. oz.
3 91l. oz. 1.5t03.01l. oz.
5 151l. oz. 2510 5.01. oz.
10 301l. oz 5.01010.01l. oz.
100 300 1l. oz. 5010 100.0 fl. oz.

Note: Proportionally for each 12 inch trunk diameter at breast height (DBH) or
at 4.5 feet above the soil, apply 1 gallon of spray mixture.

Equivalent concentrations: 3 fl. 0z./1 gallon = 2.3% v/v solution = 0.4%
dikegulac acid equivalent or 4000 ppm dikegulac acid equivalent.

Product Rate: Add 21.6 to 43.2 fl.oz. of this product plus 1.0 fl.oz. of
100% organosilicone surfactant to enough water to make 1 gallon of
mixed solution. 1 gallon of mixed solution treats 65 to 85 inches of tree
diameter when measuring diameter at breast height (DBH).

When sprayed on the trunk, Zylam Liquid Systemic Insecticide will
be absorbed through the bark and into the vascular system, and then
transported throughout the tree. Speed of control will be dependent on
tree size, tree health, environmental conditions and how actively pests
are feeding.

=
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@ svi-coar

Advantages:

Foliar-applied surfactant

Enhances pesticide uptake

Exceptional surface tension reduction

NPE Free

=
THE POWER OF WE £~ WILBUR-ELLIS
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Allows for complete wetting of the leaf

More consistent weed control

Compatibility with a multitude of active ingredients




Safety:
« Embrece-EA
Options for Sticker:

Us! « Antero-EA
Contact:
« Syl Coat
Systemic/Waxy:
- Syl-Tac EA

QS‘RANDED TECHNOLOGIES THE POWER OF WE’ C/‘%/ WILBUR-ELLIS.

& BIOLOGICAL SOLUTIONS



DEMONSTRATE
SPREADING OF
WATER

DROPLETS WITH
SURFACTANT

. (=
THE POWER OF WE" C%/ WILBUR-ELLIS.




Disruptor:

Waxy leaf
surfaces

Q‘iRANDED TECHNOLOGIES THE POWER OF WE’ C/‘%/ WILBUR-ELLIS.
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Oil Based Adjuvants

The basics of Oil Based adjuvants...
* Qil based products usually contain 60-90 percent oil.

* Qil based products also contain some amounts of surfactants.
Why? Surfactants work as emulsifiers to help the oil materials mix
into water-based spray solutions.

* QOil based adjuvants are generally recognized for enhanced
penetrating performance.

Why? They help the spray solution dissolve waxy leaf surfaces,
enhancing the ability for spray penetration and uptake.

Like Dissolves Like

==
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Types of Oil Based Adjuvants

In General — Two Types of Oil Based Adjuvants

Petroleum Based Oil Adjuvants
Oil derived from petroleum production

Usually called “Crop Oil Concentrate” or COC

Seed Oil Based Adjuvants (Modified)

Qils produced from oil plants and seeds such as
Soybean, Canola, Sunflower, and Cotton

Usually called “Modified Vegetable Oil” or MVO/MSO

=
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Seed Oil-Based Adjuvants

Modified Vegetable Oils:

» Are better spreaders versus crop oil concentrates (COC)

« Has a high boliling point, allows less evaporation - increasing the
absorption

« Remains as an oily liquid on the leaf - does not dry to a salt crystal

* |s similar in structure to cuticular waxes - causing “swelling” of waxes -
increasing penetration

= _
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ETHYLATED SEED OILS

« Ethylated seed oils are not methyl esters of fatty acids like MSO. Ethylated oils
provide better translaminar activity = movement through the top of the leaf to the
bottom of the leaf carrying the pesticide with it.

« Ethylated seed oil is; (a 2 carbon-side chain) on the canola-based fatty acid.
Canola oil has a fatty acid profile with more C18 fatty acid in it than soybean oil,
giving it better and different biological performance.

« Ethylated oil is less phytotoxic than MSO because it is not as strong of a solvent
as MSO is. It will cause less damage to any foliage than MSO, yet still is an
effective penetrant/activator — and provides a translaminar absorption
component.

« MSO products can also cause other collateral issues — such as deteriorating
gaskets and hoses, bleeding/weeping through containers and damaging exterior
labels.

= _
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Basic toolbox

Surfactants Oils — petro & veg Methylated seed oil Silicones

Do-it-all Tried and true Aggressive One trick pony
Good safety for Safest of the oils Best penetration, will Pound for pound,
sensitive crops, for sensitive crops, damage sensitive the best wetter that
good wetting, great penetration plants, can “heat it exists. Reduces
good penetration up” surface tension so

drop lays flat, also
prevents foam.

A\
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@ suPER SPREAD

> MSO

Methylated Seed Oil
Meets label minimum requirements

Spreading — Better than Crop Oil Concentrates
Use rate — dependent upon multiple factors

Positioning:
* Use applications: Herbicides
e Tank-mix combinations: Minimum label requirements - MSO

III

e Scenarios: “Normal” weather conditions

=
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@ HASTEN-EA'

Advantages:

Oil Type
* Ethylated Seed Oil (Canola)

Translaminar effect
* Moves through the leaf tissue — top of leaf to underside of the leaf

Crop Safety — Less Solvency = Less phytotoxicity risk
* Compared to other products - MSOs

Use rate — dependent upon multiple factors (common rate =1 - 2 pt/100 Gal)

What tank mixes to consider:

» Use applications: Herbicides/Insecticides/Fungicides

» Scenarios: Aphids/Mites — Translocation is advantageous, Sensitive areas

=
THE POWER OF WE £ WILBUR-ELLIS

»  AGRIBUSINESS

A\



® sviTACEA

Advantages:
Oil Blend

Organo-silicone PLUS Ethylated Seed Qil (Canola)

Translaminar effect
Moves through the leaf tissue — top of leaf to underside of the leaf

Spreading effectiveness
Spreads out chemistry evenly, allowing better absorption

Crop Safety — Less Solvency = Less phytotoxicity risk (compared to MSO)
Use rate — dependent upon multiple factors (common rate = 4 0z/A)

Positioning:
» Use applications: Insecticides/Fungicides — Sensitive Crops

 Scenarios: Aphids/Mites — Translocation is advantageous, Sensitive crops

=
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DEMONSTRATE
TRANSLAMINAR

MOBILITY OF
SYL-TAC-EA
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ALLEVIATE" ADVANTAGES

ALLEVIATE™ is a unique blend of modified vegetable oil-based penetrant and nonionic surfactant.
ALLEVIATE will enhance the performance of various pesticides through improved spray coverage,
reduced drift and improved spray deposition. When using ALLEVIATE, it will help to optimize herbicide,
insecticide, and fungicide spray application performance.

Excellent penetration ensures active ingredient can do its job

Deep deposition into the canopy = active ingredient reaches intended target

Decreased potential of off-target drift

Excellent spreading for improved coverage
NPE free
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Adjuvants - Summary

Key Take-aways...
« Adjuvants are a useful tool in any spray application.

Understand what you are trying to accomplish with each spray application.
Choose the appropriate adjuvant for that application.

» Nonionic surfactants generally have great wetting and spreading characteristics.
» QOil-based adjuvants are great penetrators that allow herbicides to enter the plant.

» Deposition Aids (Drift Reducing Adjuvants) help minimize off-target drift by providing better spray
deposition

« Not all adjuvants are created equal — CPDA Certified Products MUST do what they claim to.

e Several are listed from Wilbur-Ellis

« Water Conditioning is extremely important to prevent herbicide tie-up
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Disruptor:

Poor Water
Quality

Q‘iRANDED TECHNOLOGIES THE POWER OF WE’ C/‘%/ WILBUR-ELLIS.

& BIOLOGICAL SOLUTIONS



Spray Tank Characteristics

Have you ever used a pesticide and find that it did not control the pest?
Was it...
The chemical?
Weather?
Applicator error?
Pest resistance?

Wrong pesticide?

Ever stop & think that it might be the water?
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US Water Hardness Map

Concentration of Water Hardness in Grains Per Gallon

Soft Water: 0 - 1gpg
W Sfightly Hard Water:1-3.5 opo
B Moderately Hard Water: 3.6 - 7 gpg
&= Hard Water: 7 - 10.5

Very Hard Water: Over 10.6 opog

= )
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Water Hardness

All water sources in nature contain dissolved minerals such as
Calcium, Magnesium and Iron.

Water Hardness refers to the dissolved minerals in the water.

Measured by the total amount of calcium and magnesium ions in
the water. The greater the concentration, the harder the water.

Water becomes “soft” as dissolved calcium and magnesium ions
are replaced with sodium or potassium ions.

= _
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Water Hardness

« Active ingredients can be greatly affected by extreme
water hardness and additives must be added to the

spray tank of formulations to overcome this issue.

« Label will typically address any potential concerns.
« Ester formulations are less problematic in hard water.

= _
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Handling
Water Conditioners

Water conditioners are the most
important adjuvant

Properly conditioning the tank mix
prior to adding anything else is key

Water varies from farm to farm in
pH, ion (hardness) content and
concentration, and other
contaminants

Pesticides and adjuvants all have
an optimal tank mix environment

@ ADVANCED AGRONOMY acapemy®



River groundwater, groundwater, groundwater

- Thur <300 m =>300m from
Wat e r a n a Iys I s distance distance valley
to to slopes
River River
example T
Number of sampling stations 26 30 50 17
units

water o°C 10.2 1.1 1.1 1.1
temperature
pH (field) pH 8.4 7.5 7.2 7.3
electric pScm™! 449 500 641 723
conductivity
25°C
0, mgL~! 1.5 3.6 5.9 8.2
0, Sat. % 108 41 58 62
DOC mgL~! 3.2 1.5 1.0 0.8
Ca?t mg L~! 69 77 101 112
Mgt mg L~ 12 14 18 28
Nat mg L1 10 10 9 5
K+ mg L~! 24 2.8 2.5 1.4
cI- mg L~ 13 13 14 13
SO3~ mg L~ 1 12 15 29
NOy mg L~! 10 J 18 24
alkalinity mmol L' 4.1 4.7 5.9 6.9
total hardness mmol L™! 2.2 25 3.7 4.0
TDS mgL~! 240 271 334 387

A\
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Why does Water Hardness Matter to Me?

Glufosinate:

HOW TO APPLY

Use of Spray Adjuvants: The addition of a nonionic antifoaming agent may reduce foaming, especially when using soft water. The use
of Methylated seed oil (MSO) at 1% v/v (1 gal. per 100 gal. of spray solution) or non-ionic surfactant (NIS) at a minimum rate of 0.25%
v (1 gt. per 100 gal. of spray solution) may be used for foliar applications. The addition of 8.5 to 17.0 Ibs. of ammonium sulfate (spray

grade) per 100 gal. of water (1 to 2% by weight) or 2 to 4 Ibs. of ammonium sulfate per acre may result in better weed control.

Glyphosate:

A under hard water conditions, drought conditions or when tank mixed with certain residual
erbicides, on annual and perennial weeds. The equivalent rate of ammonium sulfate in a liquid formulation may also be used.

Ensure that dry ammonium sulfate is completely dissolved in the spray tank before adding herbicides. Thoroughly rinse the spray
system with clean water after use to reduce corrosion.

NOTE: When using ammonium sulfate, apply this product at rates recommended in this label. Lower rates will result in reduced
performance.
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Water Quality Observations

The challenge...

Although we can easily distinguish
dirty water from clean water, we can
not so simply determine water quality
by its appearance.

Almost all natural water sources
contain some level of naturally
occurring minerals. The minerals
and other impurities in water
impact spray water pH and overall
spray water quality.

Hard water sources contain higher
levels of minerals such as calcium,
magnesium, and iron.

THE POWER OF WE "2 WILBUR-ELLIS. o
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Water Quality Observations

Proactively testing your source of water...

Utilizing water testing strips will
give you the best idea of where
your water is in terms of

hardness.
TOTAL HARDNESS (TH) ppm:
0 100 200 400 1000

“Soft” Water “Hard” Water
0 ppm hardness 200+ ppm hardness

=
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Water Quality Observations

What does antagonism look like...snow globe full of precipitate

3 = Glyphosate Salt Complex

Negative Charged
Glyphosate
Molecule

Negative Charged Negative Charged
Glyphosate Molecule Glyphosate

Molecule

Antagonism — cloudy reaction beginning
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lons (hardness) can disable a pesticide

0] (0] CHy
I I + | ; .
HO-C-CH,~NH-CH,~P-0~ H,N-CH Glyphosate isopropylamine salt
| !
OH CH;
‘ pH>7
Ca*™ or other divalent cations
_-Ca** Glyphosate-calcium
B Ty complex that is
P q (,) poorly absorbed by
0=C-CH,-NH-CH,-P-OH plants.
0 Thelen et. al. 1995
Weed Sci. 43:541-548
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Conditioning The Water — How it works

AMS “disrupts” antagonism and conditions in two ways... I/\

FIRST:

Weakly bonded ammonium ions disassociate with the
sulfate, leaving the double negative sulfate wide open
for attraction to the double positive hard water minerals
such as calcium, magnesium, and iron.

Ammonium
lon +

Ammonium
lon +

Ammonium
lon +

Negative Charged
Glyphosate Molecule
-single negative

Negative Charged
Glyphosate Molecule
-single negative

Ammonium
lon +
Ammonium
lon +
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Conditioning The Water — How it works

AMS “disrupts” antagonism and conditions in two ways...

SECOND:

The disassociated single-positive ammonium ions are
attracted to the single-negative glyphosate molecule.
Research has shown that the glyphosate molecule
associated with ammonium ions is more readily
available to be taken up by the plant.

Ammonium
lon +

Ammonium
lon +

Ammonium
lon +

Negative Charged
Glyphosate Molecule
-single negative

Negative Charged
Glyphosate Molecule
-single negative

Ammonium
loh +
Ammonium
lon +

=
THE POWER OF WE £ WILBUR-ELLIS

»  AGRIBUSINESS

A\

2. Ammonium ions enhance uptake of herbicide.




lons (hardness) cannot go through cell walli

SELECTIVE PERMEABILITY OF LIPID BILAYER

large uncharged
ules polar molecules




Water Quality Observations

Visual antagonism, known as herbicide tie-up.

Glyphosate Glyphosate
Only Plus Ca++
3 3
Good Water Hard Water
“Soft” Water “Hard” Water
THE POWER 0F WE £ WILBURELLIS 0 ppm hardness 200+ ppm hardness



lons (hardness) can ruin a polymer

Flocculation

A
P

oy
=

IC +
-+

B

Negatively Charged
Soil Particle

oz Positive
G Calcium
lon
i, * :’(:J;Kfmer
Chain
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Water Conditioners

AMS - ammonium sulfate, most Multifunctional Water Conditioners
popular, most economical. Bronc Max — AMS
Citric Acid, popular choice that Cynder — Citric acid & AMADS

helps condition water, and lower pH
AMADS - n-phuric, acidifier

Tri-fol — Citric Acid

C’/% WILBUR-ELLIS.
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Water Hardness in Spray Tank

« Can Be Overcome By Two Methods —
* Spray tank adjuvants —
 Must know hard water issues are present.
 Water hardness can vary during the year.
* Add the sequestering agent into the spray tank
* Greatly reduces concern for issues relating to hard water.
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CPDA
ey
Certified

* NPE Free
» Contains liguid ammonium sulfate
 Aids in sequestering of iron cations and enhances solubility of magnesium and calcium salts

. 2 qtt/100 gal is the common use rate with higher use rates recommended for extremely hard
water.

. _LI_Jset E_a;tes: Best determined by testing your spray water with a Wilbur-Ellis Water Quality
est Ki

» Slightly acidifies (lowers) the spray solution pH.

« It is a water conditioning agent and does not replace need for a nonionic surfactant.
« AQUATICALLY REGISTERED

* CPDA certified

« Add it to the spray water before adding spray materials.
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Advantages:

AMADS - Reacting urea with sulfuric acid = urea sulfate (acidic pH)
« acronym for 1-aminomethanamide dihydrogen tetraoxosulfate

Designed for use with glyphosate applications
» Acidic pH (tank-mix solution ~3.0-3.3 pH)

Provides adequate spreading and wetting across leaf surface

Faster burndown — better weed control (ey feature)

Positioning:

* Use applications: Herbicides (Burndown & In-Crop)
* Tank-mix combinations: Various herbicide mixes

» Scenarios: Buffering/Acidification, Surfactant

=
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Advantages:

= Contains liquid ammonium sulfate to block mineral
antagonism and enhance uptake.

= Contains a non-ionic surfactant.

= Does not change the pH of the spray water.

= Use rate 3-4 quarts per 100. (3 gt/100 will give you the
Functionality of 8.5 Ibs/100 AMS and 1 qt/100 NIS)

= CPDA Certified
= Add to the water before adding spray materials.

= _
THE POWER OF WE //4 WILBUR-ELLIS.

»  AGRIBUSINESS



WATER QUALITY - AMADS

Bri :q‘theHM | x
Adva ntagES: m“r;umefmmm ................... ) @CYNDER
AMADS Plus Water Conditioning Agents |

* Combination of buffering/acidifying agent plus water conditioning agents
+ Acidic pH (tank-mix solution ~3.7 pH)

W ative to ammonium sulfate

G ffects of hard water
= N
* Quicker burndown of targeted weeds

CYNDER BENEFITS

» Citric/Phosphate acids — allows for better absorption into the plant tissue ® i
Burndown/Pre-plant and In-Crop applications (Flexibility) T D s
Consistent Performance — Quicker Knock-Down A
Signal word = Warning %
Positioning: &

* Use applications: Herbicides
* Tank-mix combinations: Various herbicide mixes SEEmEEE
» Scenarios: Water conditioning, Buffering/acidification, surfactant e A s o g
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Glyphosate + AMS

4 Days After Treatment

Common Lamsquarters (left) Kochia (right)
Rate: Roundup PowerMAX® 22 fl oz/ac + AMS 4 Ib/100 gal

# 12 Days After Treatment

Common Lamsquarters (left) Kochia (right).

Rate: Roundup PowerMAX 22 fl oz/ac + AMS 4 Ib/100 gal

Trial Number: PDF185019C005

CYNDER’

Glyphosate + CYNDER

4 Days After Treatment

Y L l ‘-..
Common Lamsquarters (left) Kochia (right).
Rate: Roundup PowerMAX 22 fl oz/ac + CYNDER at 2 qt/100 gal

Common Lamsquarters (left) Kochia (right).

Rate: Roundup PowerMAX 22 fl oz/ac + CYNDER at 2 qt/100 gal




VALUE OF PRODUCT

Water Quality - Water Hardness

‘all three options will get you where you want to go’

Too Expensive?

CYNDER
AMADS j L

Surfactant

Has pH affect CAYUSE PLUS

ALL-IN-ONE

* Ammonium Sulfate
Minimize Antagonism of Hard Water

» Surfactant
Uniform Coverage on leaf surface

+ TWO-IN-ONE
Increased Absorption

* Additional Ammonium lons
Performance on tough weed species

* Enhanced uptake
‘Heats Up’ mixture

* Improve efficacy of glyphosate
NPE free P yoranp

* NPE free

Great for Glyphosate/2,4-D Post Emerge
» CPDA Certified

HIGHEST TO LOWEST PRICE

BRANDED TECHNOLOGIES

& BIOLOGICAL SOLUTIONS

Too Expensive?

— 3

BRONC MAX

* Liquid Ammonium Sulfate
Slight pH affect

+ Easy mixing

CPDA Certified

Aquatic Use

THE POWER OF WE

WILBUR-ELLIS

4GRIBUSINESS




DEMONSTRATE
WATER TEST KIT

FOR WATER
HARDNESS

. (=
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pH & pH Basics

]
N
=
2 . . .
Inn::re_a;ing 3% pH 0_6.99 pH Scale IS |Ogal’lthmlc
achdity C (Acidic) Every unit is multiplied by 10
"l pH 8 ->9is 10x more
] . .
Ne utral ?% <« pH =7.00 Neutral baSIC/aIka.Ime N
I (# acid ions = # of pH 8 -> 6 is 100x more acidic
* alkaline ions in solution)
. 10
S g pH 7.01 - 14.00
12 (Alkaline or Basic)
‘- 1k
o
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pH & pH Basics

Ideal pH range

0
A [ ]
=
"aean  EH| pHrange of 4 -6 is best for
5% most fertilizer and pesticide
wewst ;| applications.
|
N
o
Iml:lzels!s_itng . |:|
alkalinity 12-
-
W/ 14-
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Handling - pH

Pesticides all have their happy place

Even at optimal spray volumes,
temperatures, nozzles, adjuvants,
etc, the pesticide can be completely
limited on its performance if the pH is
too far outside of optimal range

Nothing you can add can overcome
the wrong pH in the tank

WILBUR-ELLIS. @ ADVANCED AGRONOMY AcApemy: 140

A\
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WILBUR-ELLIS.

Handling — pH & buffers

Adjusting pH is important, but it is
also important to maintain proper
pH after all the chemical additions!

Going too acidic or too basic can
cause degradation in the tank!

After getting to the right pH range,
buffering the tank is important for
longer term pH stability.

pH can and will drift up or down!

@ ADVANCED AGRONOMY AcapEmy



Active Ingredient Degradation in Spray Tank

Examples of Half-Lives

Half-life = Time it takes for 50% of the active ingredient to break down
Active pH = 6 »pH=7 »pH=9

Ingredient
Carbaryl | 100-150 24-30
(Sevin) days days 1-3 days

Triclopyr | 84 days 9 days 8 hours

14
minutes

Product labels will often address pH if there is reason for concern.

= _
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pH in municipal water

Written by Cherie Courtade

Landscape contractors should be aware of upcoming changes to the pH in drinking water
delivered to Denver Water customers. ALCC is collecting questions and concerns from green

industry professionals about the change.

Currently, the pH of Denver Water ranges from 7.5 to 8.5, with a target of 7.8. During the
first week of March, Denver Water will be increasing the pH range to be between 8.5 and

9.2, with a target of 8.8.

The change is part of Denver Water’s Lead Reduction Program. Increasing the pH of drinking
water will reduce its corrosivity and better protect customers with lead in their home

plumbing and service lines.

Denver Water recognizes that this may affect operations of green industry professionals who serve customers of
Denver Water. Professionals are invited to share their thoughts and ask questions via a form (which can be
anonymous) at www.alec.com/pH20. ALCC will communicate with Denver Water to help all parties better understand
any effects this change will have on landscape care.

Information and FAQs are available at www.denverwater.org/pH.
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What is the pH of YOUR water?

We have water testing kits available!

==
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pH in Spray Tank

Can Water pH be Adjusted?... Yes!

Spray Buffer or Buffering Agent —
Change the pH of spray solution to a
prescribed level and keeps it there.
Must know the initial pH before it can
be adjusted.

Some pesticides have additives in the
ormulation, so the pH of the spray
tank adjusts to proper pH to optimize
chemical stability.

1]
T
‘Il
Increasing s
au::idtj,f

t=)
Me utral —

T
g
]
1]

alkalinity

[ ]

[ ]

o
Increasing -
[ ]

[]

13
M

pH range of 4 — 6 is best
for most fertilizer and
pesticide applications
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* NPE Free

« TRI-FOL Orqganically approved OMRI

 Reduces pH of spray water

 Reduces spray material degradation cause by alkaline hydrolysis.

- Has apHof 0.4

 Mostinsecticides and fungicides perform best at a spray water pH of 5-6.5
- Buffering Agent with GREAT Buffering Capacity

 Use Rates: Best determine by conducting a pH test of the
spray water with a Wilbur-Ellis Water Quality Test Kit

« DO NOT use with copper fungicides

« TRI-FOL should be added to the spray water first before spray material is added to the
solution

=
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For water with less than 500 PPM alkalinity
« 8 to 16 ounces per 100 gallons of spray solution.

For water with greater than 500 PPM alkalinity
16 to 32 ounces per 100 gallons of spray
solution.

Z _
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) CLIMB®

* NPE Free

* Alkaline Buffer (raises the spray water pH).

¢ Will increase the slurry water pH to 10.6

* By treating the slurry water only, it doesn’t affect your tank mix partners that don’t like a high spray water pH.
* Should be used with all the sulfonylurea products.
* CLIMB® also helps to dissolve and solubilize other DF’s: Krovar®, Diuron, Tri-Cor®, Lorox®, Axiom®, Spartan®

e Should be used with all herbicides formulations that are not EC (emulsifiable concentrates)

* 2 oz/gal of slurry water.
* Asthe water pH increases it increases the solubility of certain products making more product available to kill weeds.

* Add to water AFTER the pesticide is added to the spray water in the inductor or mix container and off the water surface.

* Should also be used with; Distinct®, Overdrive®, Status®, Frequency™, Olympus®, PowerFlex HL®, Opensight®, Everest® 2.0,
Sierra™, Pre-Pare®, Detail™, Sharpen®, Verdict®, TreeVix®, OpTill®, OpTill® Pro, Callisto®, Impact®, Armezon®, Laudis®,
Orion®
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@ DENALI-EA

Acidifier/Buffering agent

Proprietary nonionic surfactant mixture

Enhanced wetting and spreading performance

Labeled for aquatic use
NPE Free

Lowers and maintains pH of the tank solution

Allows for better activation and/or penetration of
the pesticide

Increases efficacy of pesticide(s) including weak
acid herbicides

Promotes uniform coverage on the plant surface
Ability to use with aquatically labeled pesticides

Excellent safety and handling characteristics

=
THE POWER OF WE £~ WILBUR-ELLIS

»  AGRIBUSINESS

A\



@ DENALI-EA

 DENALI-EA should be the first inqgredient added to the spray tank for acidifying and
buffering. Add DENALI-EA last if the primary purpose is spreading.

« ACIDIFYING AGENT: Use 14-2 pints per 100 gallons of water. For best results add water
first.

« INSECTICIDES, MITICIDES: Use 1/4-1 pint per 100 gallons of spray solution
- HERBICIDES, DEFOLIANTS: Use 1-4 pints per 100 gallons of spray solution
« FUNGICIDES: Use Y4-1 pint per 100 gallons of spray solution

 AQUATIC: For application to control surface pests, algae and noxious weeds, use DENALI-
EA at a rate of 1-4 pints per 100 gallons spray solution. Follow the rates and application
recommendations shown for nonionic surfactants on the pesticide label.
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Water Quality - pH Adjustment

‘utilize two talking points in one product’

DENALI-EA
+ TWO-IN-ONE
» Premium Non-lonic Surfactant 60%
* Improve Spray Efficacy TRI-FOL
- ECO - ADVANTAGE o i
(&) « Citric Acid CLIMB
=1 ° Labeled for wide range of uses
8 . _ * pH Lowering
4 ° CitricAcid . Organi - pH RAISING
W _ ganic
g * Has pH Iowe.rlng affect | . Add to tank first « Use in specific instances
:>t, + Add to tank first for pH adjustment . Low Use rates - Sulfonyurea use needed

» Low rate for pH only
« CPDA Certified
« LOW ODOR

Mix with Slurry Bucket

HIGHEST TO LOWEST PRICE

AGRIBUSINESS

& BIOLOGICAL SOLUTIONS

BRANDED TECHNOLOGIES THE POWER OF WE C{/// WILBUR-ELLIS




DEMONSTRATE
WATER TEST KIT

FOR pH and
DENALI
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WILBUR-ELLIS

(’ ADVANCED
AGRONOMY

ACADEMY®

Active Ingredients

Contact, Systemic, Preventative, Curative, ... &

ADVANCED AGRONOMY

BOOTSAMP
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Possible Tank issues

Anti Foaming uTILITY
Compatibility Agents

Marking Dyes

Tank Cleaners

UTILITY
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THANK YOU!

Don Frantz
dfrantz@wilburellis.com
208.579.8506




