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Closed Systems



Background

ÅTechnological changes on closed systems

ÅMany OPs and CHCs no longer registered or 
manufactured in United States 

ÅLess systemic, but corrosive to eyes and skin



2002

Chemical Hazards : 
Components of Exposure

Source

Route

Receiver



Components of Exposure
Routes (Pathways)

Direct Exposure
ǓSplash ǓSpray ǓSpill Ǔ

Indirect Exposure
ǓResidue ǓDrift ǓOff-gassing



Components of Exposure
Routes (Pathways)



Components of Exposure
Routes (Pathways)



Components of Exposure
Routes (Pathways)



Components of Exposure
Sources

ÅUndiluted Pesticide 

ÅApplication Dilution

ÅFoliar Residue 

ÅOff Target Residue 

ÅDrift 

ÅDegradation Products



Engineering Control of Exposure

Receiver Source



Engineering Control of Exposure

ÅClosed systems = Engineering 

control

ÅIsolate source and limit exposure 

route 

ÅReduce risk to personnel

ÅLess PPE!



ALL the PPE



Some PPE



Hazard Recognition
Label Information: Signal Words





Hazard Recognition
Label Information: Signal Words

Category I: DANGER

N

-Corrosive to eyes or skin

-Usually restricted use



Hazard Recognition
Label Information: Signal Words

Category I: DANGER/POISON

-Very toxic material

-Possibly corrosive to eyes or skin

-Usually restricted use







Hazard Recognition
Label Information: Signal Words

Category II: Warning

-Moderately toxic material

-Possibly severely irritating to eyes 
or skin





Hazard Recognition
Label Information: Signal Words

Category III: Caution

- S̄ŴĜôĊȺŴʲ̅ ȺƶʬĜl ƌ"Ⱥ±ȉĜ"Ŵ

-Somewhat irritating to eyes

-Slight irritation to skin





Hazard Recognition
Label Information: Signal Words

Then:

ÅSignal words were used to determine if a 
closed system was required

ÅAny liquid or liquefiable Category I 
material had to be mix/loaded through a 
closed system



Hazard Recognition
Label Information: Precautionary 

Statement

Now (as of January 1, 2016):

ÅUnder Section 6746, use the 

Precautionary Statements 

section of the label.





Closed Mixing System Requirements

Tier Identifiers

Precautionary Statement

Tier I Tier II



Closed Mixing System Requirements

Section 6746 (b)(c)

How do you determine its ñTierò 

designation?!

Itôs all about words!



Precautionary Statement: 

Tier Designation

Tier I
ñFatal if absorbed 

through skinò or 

comparable 

language

Tier II
ñMay be fatal if 

absorbed through 

skinò or ñCorrosive, 

causes skin 

damage*ò or 

comparable 

language

*NOTE: if corrosive to skin, very likely corrosive to eyes!



ÅCorrosive : Substance that has power to 

cause irreversible damage or destroy 

another substance by contact

Dermal Toxicity



Tier Characteristics

Tier I
ÅClassically poisonous 

materials 
ïSkin or eye damaging 

properties.

ÅSystemic poisoning 

can occur from skin 

contact/inhalation

Tier II
ÅCorrosive to skin 

and/or eyes 

ÅPossible irreversible 

damage

ÅMay also have 

systemic toxicity



Tier 1 or Tier II?

Labeling

Tier I



Tier 1 or Tier II?

Labeling

Tier II



Closed Systems: Tier 1 & II

Capable ñof enclosing the pesticide while 

removing the contents from its original container, 

preventing the pesticide from contacting 

handlers or bystanders.ò 



Engineering Control of Exposure



Closed Mixing System Requirements

Section 6746 (b)(c)

What is the big difference between 

Tier I and Tier II systems?



Closed Systems: Differences

Tier I
ÅRemove pesticide 

from container

ÅRinse container and 

extract rinsate while 

still connected to 

extraction system

ÅClassic closed system

Tier II
ÅRemove pesticide 

from container

ÅContainer rinsing and 

subsequent rinsate

removal may be done 

otherwise 

ÅCan do hand pour of 

rinsate



Closed Systems

Suction Extraction

Å Inserting element extracts 

material from original 

container

Å Rinse container interior 

and itself

Å Sealing is not necessarily 

tight

Chemeasure (no longer manufactured)

*  Closed system examples are not to be construed as either an actual or implied endorsement.



Closed Systems
Suction Extraction

Goatthroat

*  Closed system examples are not to be construed as either an actual or implied endorsement.

Å Spring actuated flow 

control

Å Pump color coded
Å Chemical 

compatibility 



Closed Systems
Container Breach

Punctures or slices container, releasing contents into secondary container that is 

plumbed to mix-tank. Internal spray cleans container.

Goodwin Box*
*not built by Goodwin anymore

*  Closed system examples are not to be construed as either an actual or implied endorsement.



Container Breach

Homemade PBM Sprayers

Closed Systems

*  Closed system examples are not to be construed as either an actual or implied endorsement.

Uses entire contents of container 


