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Pesticide Adjuvants



What is an Adjuvant?

 Surfactant
 Sticker, spreader, adsorption aid

Water Conditioner or Acidifier

 Defoamer

 Drift Control Agent

Marker dye
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Common Surfactants
Non-ionic

Crop Oil Concentrate

Modified Seed Oil



Non-ionic Surfactants

Alkylphenol ethoxylates

Alcohol ethoxylates

Silicone-based



Crop Oil Concentrates

 Dissolve leaf wax and cuticle

 Enhances absorption and translocation

 Reduce evaporation 

 Good for woody/waxy targets

 Good for drought stressed conditions

 Note that oil-based adjuvants will 
antagonize Roundup



Methylated/Ethylated Seed Oil 

 Made from plant seed oils chemically 
altered to attach methanol/ethanal units.

 Similar action to COCs, but more 
effective at dissolving leaf wax and 
cuticle

 Reduce evaporation 

 Good for woody/waxy targets

 Good for drought stressed conditions

 Note that oil-based adjuvants will 
antagonize Roundup



Compatible Adjuvants Summary

OtherSurfactant(s
)

Active 
Ingredient

Pesticide

Water 
conditioner(s)

NISGlyphosateRoundup 
Custom

Water 
conditioner(s)

None (w/in 
formulation)

GlyphosateRoundup 
(terrestrial)

Water 
conditioner(s)

NIS2,4-D2,4-D

NIS, COC, 
MSO

AminopyralidMilestone

NIS (or oil 
carrier)

Triclopyr-
ester

Garlon 4

NIS, COCTriclopyr-
choline

Vastlan

NIS, COC, 
MSO

ImazapyrHabitat/Polaris

Do not use 
acidifying agent

NISChlorsulfuronTelar



Other Species 
(mg/L)

Daphnia spp. 
48 hour EC50  
(mg/L)

Bluegill or other fish 
species 96-hour 
LC50 (mg/L)

Rainbow Trout 
96-hour LC50 
(mg/L)Adjuvant TypeAdjuvant name

0.7 - 3.9  5.7-19  4.23.8-6  Alkylphenol ethoxylatesR-11

5.8-12.7  2-5.2  1.42Alkylphenol ethoxylatesActivator 90

N/A1897.5Alkylphenol ethoxylatesInduce

N/A9.7N/A11.25Alcohol ethoxylateDenali EA

N/A218.8N/A82.6Alcohol ethoxylateRainier-EA

N/A9.3N/A17.6Alcohol ethoxylateLiberate

N/A11119.8N/ASilicone-based wetter/spreadderKinetic

3.7-4.521.34.2Cationic Surfactants - Ethoxylated Fatty AminesEntry II, POEA

N/A>50N/A>50Vegetable-based oilsCompetitor

N/A18N/A35Vegetable-based oilsMSO Con'c

N/A84.6N/A375Vegetable-based oilsHasten-EA

N/A17N/A35Vegetable-based oilsMSO with Leci-Tech

N/A137.5N/A45Vegetable oil + silicone-based blendsSyl-Tac-EA

N/A>100N/A85Vegetable oil + silicone-based blendsPhase

N/A60N/A23.2Vegetable oil + silicone-based blendsDyne-Amic

N/A100010001000Crop Oils and ConcentratesAgri-Dex

N/A190210130Non-ionic surfactant and acidifierLI-700

N/A40.12N/A>162Drift Reduction AgentIn-Place

N/A>100N/A>100Drift Reduction AgentInterLock

N/A>100N/A>=100Water ConditionerBronc Max

9890 (unspecified)N/AN/AN/AColorant or DyeMark-It Blue



Deciphering the Label and SDS



What is the 
Active 

Ingredient?
CHECK THE LABEL FOR 

“ALKYLPHENOL 
ETHOXYLATE” 



Crop or Vegetable Oil 
Alternatives



Alcohol Ethoxylates 
are Safer Non-ionic 

Alternatives

 Do not break down into 
nonylphenol:

 Are readily biodegradable
 Perform similarly to NPEs, 

and in some cases 
outperform them.

 Have a better environmental 
profile than NPEs.



CHECK THE 
SIGNAL WORD



Global Harmonized 
Standard

• “Warning” and “Danger” 
signal words only

• “Caution” labeled products 
now “Warning”

• Pesticide labels not required 
to change →  SDS’s do not 
always match Label

• Cal/OSHA revised it’s 
standard first and US OSHA 
followed





Reporting Requirements and NPDES 
(National Pollutant Discharge Elimination System)



Adjuvants are 
“Pesticides”

Report all applications by 
the 10th day of the month 
following treatments



Surface water 
applications

 If: Application may 
result in discharges 
to waters of the 
United States

 Then: National 
Pollutant Discharge 
Elimination System 
(NPDES) – General 
Permit.



Updated 
General Permit 
coming!

How to reasonably cover 
other pesticide adjuvants?

Draft updated General 
Permit expected first quarter of 
2025

If you have ideas contact:

Gur Chand
Gurgagn.Chand@Waterboards.ca.gov



AQUATIC 
TOXICITY 
DATA

23

NPDES 
Maximum 
Limitation

Toxicity CategoryActive Ingredient 

Inverts* 
(ppm)

Fish* 
(ppm)

none>100>100Imazamox (Clearcast)

13.0 ppma>100>100
Triclopyr triethylamine (Garlon, 
Vastlan)

11.2 ppma>100>100Imazapyr (Habitat, Polaris)
0.56 ppm>1 - 10>1 - 10Fluridone (Sonar)
none>1 - 10>1 - 10Flumioxazin (Clipper, Propeller)
none>1 - 10Carfentrazone (Stingray)

0.70 ppm0.1 - 1>1 - 10
Glyphosate (Roundup Custom, 
Rodeo)

0.10 ppm0.1 - 10.1 - 1Endothall (Aquathol K)
0.02 ppm<0.1>1 - 10Diquat (Reward)
0.07 ppm<0.1<0.12,4-D
0.021 ppm<0.1<0.1Acrolein (Magnacide)
0.015 - 0.020 
ppm<0.1<0.1Copper (Harpoon)
0.0066 ppm<0.1<0.1Nonylphenol



Overview

Defined Adjuvants

Deciphered the Adjuvant Label and SDS

Reviewed Reporting Requirements and NPDES



Thank you!

Krista Hoffmann, PhD
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