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Closed Systems 



Background 

• Technological changes on closed systems 
 
• OPs and CHCs no longer registered or 

manufactured in United States  
 
• Less systemic, but corrosive to eyes and skin 

 

 



2002

Chemical Hazards: 
Components of Exposure 

  Source 

Route 

Receiver 



Components of Exposure 
Routes (Pathways) 

Direct Exposure 
◦ Splash ◦ Spray ◦ Spill ◦ 

Indirect Exposure 
◦ Residue ◦ Drift ◦ Off-gassing 



Components of Exposure 
Routes (Pathways) 



Components of Exposure 
Routes (Pathways) 



Components of Exposure 
Routes (Pathways) 



Components of Exposure 
Sources 

• Undiluted Pesticide  

• Application Dilution 

• Foliar Residue  

• Off Target Residue  

• Drift  

• Degradation Products 



Engineering Control of Exposure 

• Closed systems = Engineering 
control 

• Isolate and limit exposure  
– Built into the design 

• Reduce risk to personnel 
– Less PPE 

• Best way to control if maintained 
properly 



Engineering Control of Exposure 

Receiver Source 



Hazard Recognition 
Label Information: Signal Words 

 Category I: DANGER / POISON 
 

Category II: WARNING 
 

Category III: Caution 



Hazard Recognition 
Label Information: Signal Words 

• Signal words were used to determine if a 
closed system was required.  

 
• Any 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), 
under 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 “Tier” 
designation?! 

Don’t “tier” up! 



Closed Systems 

Tier I 
“Fatal if absorbed 
through skin” or 
comparable 
language 

Tier II 
“May be fatal if 
absorbed through 
skin” or “Corrosive, 
causes skin 
damage*” or 
comparable 
language 
 

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



• Corrosive: Substance that has power to 
cause irreversible damage or destroy 
another substance by contact. 

Closed Systems 

Warning! Somewhat Graphic Image! 



Closed Systems 
Tier I 

• Classically poisonous 
materials  
– Skin or eye damaging 

properties. 

• Systemic poisoning 
can occur from skin 
contact/inhalation. 

Tier II 
• Corrosive to skin 

and/or eyes  
• Possible irreversible 

damage 
• May also have 

systemic toxicity 



Tier 1 or Tier II? 
 Labeling 

Tier I 



Tier 1 or Tier II? 
 Labeling 

Tier II 



Closed Mixing System Requirements 
Section 6746 (b)(c) 

What is the big difference between  
Tier I and Tier II systems? 



Closed Systems 
Tier I 

• Remove pesticide 
from container 

• Rinse container and 
extract rinsate without 
removal from the 
extraction system 

• Classic closed system 

Tier II 
• Remove pesticide 

from container 
• Container rinsing and 

subsequent rinsate 
removal may be done 
otherwise  

• Can do hand pour 
 



Closed Systems 

Suction Extraction 
 
• Extract material from 

original container 
 

• Rinse container interior 
and itself 
 

• 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. 



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. 



Direct Drop/Gravity Feed 

• Coupler locks onto both 
container and mix tank 

• Integrated internal sprayer 
cleans container 

• Can do partials 

• Banjo/PBM and other 
companies have developed 
replacements 

Primarily works on F-style containers. 

Closed Systems 

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



Direct Drop/Gravity Feed 

Banjo/PBM hybrid Micro Matic EasyFlow 

Closed Systems 

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



Isolated Hand Pour 

Combines ability to hand-
pour with isolation of the 
hazardous pesticide. 

Closed Systems 

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



Hypro Closed System Cleanload 

Closed Systems 
Isolated Hand Pour 

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



Closed Mixing System Requirements 
Section 6746 (a)(b) 

• Use of “appropriate closed system” 
 

• Capable “of enclosing the pesticide while removing the 
contents from its original container, preventing the 
pesticide from contacting handlers or bystanders”  

 



Closed Mixing System Requirements 
Section 6746 (d)(e) 

• Users must trained in the specific use of the closed 
system and in the requirements of Title 3 CCR Section 
6724: Handler Training 
 

• All PPE required by label, restricted material permit or 
regulation must be at the worksite. 
 

• PPE required to be worn will be dependent on closed 
system exemptions provided in Title 3 CCR Section 
6738: Personal Protective Equipment 



Protective eyewear must always be worn when 
using a closed system. 

Closed Mixing System Requirements 
Section 6746 (e) 



Closed Mixing System Requirements 
Section 6746 (f) 

• Removes pesticide from its original container. 
 

• Same applies to rinsate and finished mix, all the way 
into the application device/vehicle. 
 

• System to withstand chemical exposures and pressure. 
 
• Equipment must be maintained. 



Tier I 
 

• Rinsing the original container and transferring the rinsate 
while still attached to the closed system. 
 

• Provide adequate rinsing, as defined in Title 3 CCR 
Section 6684: Rinse and Drain Procedures.  
– It cannot over-pressurize the original container and cause it to 

rupture.  

 

Closed Mixing System Requirements 
Section 6746 (f) 

 



Closed Mixing System Requirements 
Section 6746 (f) 

Don’t over pressurize! 



Tier I: Must incorporate pre-disconnection rinsing 
of the container. 

Closed Mixing System Requirements 
Section 6746 (f) 

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



Tier II: can have a separate rinsing system or may also 
incorporate pre-disconnection rinsing of the container. 

Closed Mixing System Requirements 
Section 6746 (f) 

Hand pouring Bottle Washer 

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



Closed Mixing System Requirements 
Section 6746 (g) 

Written, LEGIBLE, operating instruction must 
accompany the system. 



Closed Mixing System Requirements 
Section 6746 (g) 

• Instructions must include:  
• Operating procedures 
• Maintenance cleaning and repair instructions 
• Restrictions/limitations of the equipment 
• Procedures for handling partials (if applicable)  
 

• System must be maintained as specified in the 
written operating instructions. 

• DPR website for reference 



Closed Mixing System Requirements 
Section 6746 (h) 

Exemptions: 
• Label mandated method or device 

• Foil seal removal/reseal is not a violation 

• Regulatory sampling 

• Returnable containers not required to rinse 

• 1 gallon or less of Tier II material 
 



Closed Systems 

For guidance on 
developing a closed 
system, WH&S has 
created HS Report 1899.  
 
This is available at 
www.cdpr.ca.gov   



Personal Protective 
Equipment (PPE) 



PPE Functions 

•  Body Coverage 
 

•  Eye Protection 
 

•  Extremities Protection 



Background 
• 2008 DPR amended 

(PPE) regulations 
 
• Clarified employer 

responsibility 
 
• Updated protocols and 

technology of respiratory 
protective equipment 

 
• Other PPE also updated 

 



PPE (Care) 
DPR Regulation, 3 CCR 6738 

• EMPLOYERS shall provide all necessary PPE, as required 
by label, permit condition and regulation, keeping it clean 
and in good repair 

• Equipment must be inspected daily 
• Heavily contaminated PPE shall be replaced 
• Store clean PPE in a specifically designated, pesticide-free 

area 
• Leather gloves used with phosphides shall be aerated for a 

minimum of 12 hours for cleaning 



PPE (Care) 
DPR Regulation, 3 CCR 6738 

• Make sure PPE is used properly 
• Store and wash used PPE separate from other laundry; dry 

PPE properly. 
• Make sure the personnel maintaining/cleaning PPE know 

what they’re doing  
• Never allow contaminated PPE to be taken into worker 

homes.  
• If  worker does not return to headquarters, provide sealable 

container for worker to store contaminated equipment 
outside of home. 

 



Sealable containers 



PPE (Use) 
DPR Regulation, 3 CCR 6738.1 

• EMPLOYERS shall assure that employees wear: 
• [a] Eye protection (Section 6738.2) when mixing/loading or 

 applying pesticides by hand or ground rig, or otherwise 
 exposed to contaminated equipment 
 

• [b] Chemical-resistant gloves (Section 6738.3) when 
 mixing/loading or applying pesticides by hand or ground 
 rig, or otherwise exposed to contaminated equipment 



PPE (Use) 
DPR Regulation, 3 CCR 6738.1 

EMPLOYERS shall assure that employees wear: 
[c] Chemical-resistant footwear (boots, shoes or coverings) 
when required. 
 







• EMPLOYERS shall assure that employees wear: 
• [d] Chemical-resistant hood or wide-brim hat when 

 chemical-resistant head protection is required. 
 

PPE (Use) 
DPR Regulation, 3 CCR 6738.1 



BumpCap 

RASH MAKER 

Sou’wester 





• EMPLOYERS shall assure that employees wear: 
• [e] Coveralls when handling Category I (Danger) or 

 Category II (Warning) pesticides. This does NOT apply 
 to fumigants unless otherwise required by label.  

PPE (Use) 
DPR Regulation, 3 CCR 6738.1 



• EMPLOYERS shall assure that employees wear: 
• [f] Chemical resistant apron when required 
• [g] Chemical resistant coveralls when required  

– [1] Note that 80º/85º heat stress regulation (separate from Cal/OSHA 
Heat Illness Standard*) applies when wearing chemical-resistant 
coveralls. Exemption for closed systems, enclosed cabs or other 
engineering thermal controls or cooled PPE.  

*Title 8 CCR 3395 also applies. 

PPE (Use) 
DPR Regulation, 3 CCR 6738.1 



Aprons 

  



Chemical resistant coveralls/suits 



No chemical resistant coveralls/suits 

He has eye “protection” 



Note: Compliance 
with Cal/OSHA Heat 
Illness Regulations 
now required in DPR 
training requirements 
for handlers, field 
workers and early 
reentry field workers.  



NOT what Cal/OSHA means when it talks about providing shade. 



PPE (Eye Protection) 
DPR Regulation, 3 CCR 6738.2 

EMPLOYERS shall assure that employees wear protective 
eyewear that provides brow and temple protection, 
conforming to the curvature of the face. 

  [a] Must be ANSI Z87.1-2010 compliant. 
 American National Standard for Occupational and  

Educational Personal Eye and Face Protection Devices 
 

1. Safety Glasses 
2. Goggles  
3. Face Shield 



Not exactly what we had in mind... 





This is more like it! 



No matter your politics, eye protection is 
always correct. 



The  American Academy of Ophthalmology: 

1. 300,000 emergency room visits for occupational eye 

injuries in 2012  

2. 20,300 occupational eye injuries resulted in lost work time 

3. An estimated 90% of these eye injuries were preventable 

with protective eyewear. 

PPE (Eye Protection) 
DPR Regulation, 3 CCR 6738.2 



Not Z87 



EMPLOYERS shall assure that 
employees wear protective 
eyewear that provides brow 
and temple protection, 
conforming to the curvature 
of the face. 

  [b] If the label identifies 
 specific protective 
 eyewear, that eyewear 
 or more protective must 
 be worn. 

PPE (Eye Protection) 
DPR Regulation, 3 CCR 6738.2 



EMPLOYERS shall assure that 
employees wear protective eyewear that 
provides brow and temple protection, 
conforming to the curvature of the face. 

[c] NIOSH-approved fullface respirator satisfies 
eye protection requirement 

[d] Prescription eyewear may not interfere with 
fit/function of protective eyewear 

PPE (Eye Protection) 
DPR Regulation, 3 CCR 6738.2 



PPE (Hand Protection) 
DPR Regulation, 3 CCR 6738.3 

EMPLOYERS shall assure that employees wear 
appropriate chemical-resistant gloves when required 

  [a] If the barrier material is specified by a glove 
 category, that material must be used.  

  
    The DPR Glove Category Selection 

   Key card or the USEPA website on 
   PPE may be consulted for appropriate 
   glove material 



EMPLOYERS shall assure that employees wear appropriate 
chemical-resistant gloves when required 

 
[b] If there is no specific glove material specified on the label 

(“use chemical-resistant gloves”) then any of the gloves 
listed in the DPR Glove Category Selection Key card may 
be used 

PPE (Hand Protection) 
DPR Regulation, 3 CCR 6738.3 



PPE 
Glove Category Selection Key Based on USEPA Label Codes 



Chemical Resistant 



EMPLOYERS shall assure that employees wear appropriate 
chemical-resistant gloves when required 

[c] Other than laminate and polyethylene, all gloves must be 
14 mils or thicker 

Exception: For tasks requiring fine motor skills and dexterity, thinner gloves of 
the same material may be substituted for a maximum of 15 minutes to 
accomplish the task, then discarded.  

PPE (Hand Protection) 
DPR Regulation, 3 CCR 6738.3 



EMPLOYERS shall assure that employees wear appropriate 
chemical-resistant gloves when required 

[d] Separable glove liners are allowed unless expressly 
forbidden by the label.  

 Liners must not extend beyond cuff of glove.  
 Contaminated liners must be removed immediately and all 

liners must be disposed of at the end of the day.  
  [1] No flocked gloves 

PPE (Hand Protection) 
DPR Regulation, 3 CCR 6738.3 



Flocked gloves 
not allowed! 



EMPLOYERS shall assure that employees wear appropriate 
chemical-resistant gloves when required 

[e] Leather gloves may be worn over chemical-resistant  
gloves if required by work environment*.  

 After such use, those leather gloves must always be worn 
over chemical-resistant gloves.  

 
  *Such as dealing with roses 

PPE (Hand Protection) 
DPR Regulation, 3 CCR 6738.3 



PPE (Exemptions) 
DPR Regulation, 3 CCR 6738.4 

EMPLOYERS shall assure that all necessary/required PPE is 
present and available at the worksite and stored to prevent 
contamination.  

 [a] Glove and eye protection 
exemptions: 
[1] Enclosed cab 
[2] Vehicle-mounted nozzles below employee and spraying 
downward 
[3] Long handled vertebrate pest control baiting devices 
[4] No contact with liquid fumigants 
[5] Application system, as determined by DPR, that provides 
equal or superior exposure protection as PPE 
[6] Operating aircraft 



EMPLOYERS shall assure that all necessary/required PPE is 
present and available at the worksite and stored to prevent 
contamination.  

 
[b] Eye protection exemptions: 
[1] Applying non-insecticidal lures or baiting 
monitoring traps 
[2] Applying solid fumigants to vertebrate 
burrows  
[3] Applying vertebrate baits that are NOT 
propelled   

PPE (Exemptions) 
DPR Regulation, 3 CCR 6738.4 



EMPLOYERS shall assure that all necessary/required PPE is 
present and available at the worksite and stored to prevent 
contamination.  

[c] & [d] Closed system exemption*: 
 [1] DANGER and WARNING signal word materials can use protective 
 eyewear, coveralls, chemical-resistant gloves and chemical-resistant 
 apron in lieu of label requirements 
 [2] CAUTION signal word materials can use protective eyewear, and 
 work clothing in lieu of label requirements 
 
     *Includes water-soluble bags 

PPE (Exemptions) 
DPR Regulation, 3 CCR 6738.4 



EMPLOYERS shall assure that all necessary/required PPE is 
present and available at the worksite and stored to prevent 
contamination.  

  [e] Work clothing may be worn in lieu of dermal PPE     
 (including label required) when applying from  an 
 enclosed cab, as defined in 3 CCR Section 6000. 

 Respiratory protection is NOT exempted unless the cab 
is rated for such by ASABE  

  (i.e., S525 or S613 compliant for respiratory protection). 

PPE (Exemptions) 
DPR Regulation, 3 CCR 6738.4 



EMPLOYERS shall assure that all necessary/required PPE is 
present and available at the worksite and stored to prevent 
contamination.  

 [g] & [h] Pilot exemption: 
 [g] Respiratory protection and protective footwear NOT required 
  while occupying aircraft 
 [h] Helmet and visor substitutes for head and eye protection.  
 
      

PPE (Exemptions) 
DPR Regulation, 3 CCR 6738.4 



That’s it for PPE! 





CDPR Website: http://www.cdpr.ca.gov/ 



Contact Information 
Emma Wilson 
Environmental Scientist 
emma.wilson@cdpr.ca.gov 
916-324-4155 

Industrial Hygiene Services 

916-445-4211 
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