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Operating Instructions for User-Built Closed Handling Systems  
for Agricultural Pesticides 

 

Overview:  This document provides operating instructions for user-built closed systems for 
handling agricultural pesticides.  These instructions supplement the construction 
specifications provided for the systems.   The illustration of specific parts does not imply 
that functional equivalents may not be substituted.    

In all cases, the label instructions, including those relating to Personal Protective Equipment 
(PPE), should be followed.  

These instructions provide steps to move liquid from small containers and transfer it to 
sprayer tanks without exposure of the operator to the chemical.   

 

Step 1. Preparing the container: 

 

  

1. Carefully remove the cap from chemical container without damaging the foil 
safety seal underneath. 

2. If equipped, close the ball valve on the container fitting (Banjo CT200AR 
fitting). 

1 gallon and 2.5 gallon containers with 
standard size caps.   

Container with cap removed and 
foil seal undisturbed.     
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3. Screw the CT200AR onto the chemical container.  Be sure that it is properly 
threaded and secured tightly. 

 

Step 2. Loading chemical directly on sprayer (if so configured): 

1. Fill sprayer tank with water to approximately 75% of desired application 
volume. 

2. Fit chemical container with CT200AR onto and thread into CTS200D.  This 
action punctures the foil seal and releases the entire contents of chemical 
container into the sprayer tank.  

 

Banjo CT200AR with a Ball 
valve, check valve and a 
female garden hoses fitting 
screwed on a one gallon 

 

Banjo CT200AR with a dry 
break quick connect fitting 
screwed on a one gallon 
container. 

Ball valve (closed). 

Check Valve 

Quick connect dry coupler 
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3. Connect a standard garden hose to the (closed) ball valve of the CT200AR.  
Turn on the water source. 
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4. Once all chemical has been dispensed into mix tank, open the ball valve to 
flush chemical container of all chemical residue. 

5. This flushing process should be 30 seconds in duration and repeated three 
times for a complete rinse.  After the final rinse, close rinsing valve and 
disconnect the garden hose. 

6. Unscrew the CTS200AR from the CTS200D. 
7. Remove the CT200AR fitting from chemical container, fittings are reusable.  

Discard empty container per local requirements.   
 

Garden hose connection and 
valve for rinsing 
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8. If additional containers of chemical need to be added to the system, repeat 
loading steps.   

9. When all chemical is added to the system, use the hose and rinsing valve to 
top up the water volume with last container still installed.  Remove last 
container and close spray tank. 

10. Allow time for spray pump agitation system to thoroughly mix solution. 
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Step 3. Loading chemical using the palletized, powered system (if so configured). 

Before using the palletized closed loading system, perform the following service items: 

1. Check the fuel and oil levels in the engine. 
2. Fill the water supply tank with clean water. 
3. Open the supply and return lines on the bottom of the water tank. 
4. Relieve the pressure relief valve. 

 
5. Connect hose from outlet to sprayer tank.  
6. Close valves at venturi and measuring locations.   

Venturi valve 

Measurement 
valve 

Area of 
trapped  liquid 

Rinsing hose 

Outlet to 
sprayer 

Check fuel and 
oil level on 
engine.  

Open supply 
and return 
valves on water 
tank. 

Relieve the 
pressure relief 
valve. 
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7. Start engine/pump for water flow. 
8. Remove cap from container and connect Banjo CT200AR with per instructions 1-3 

of Step 1 section. 
9. Position chemical container with CT200AR over and thread into CTS200D.  This 

releases chemical to the measuring valve. 

 

Two options for container contents: 

A. Using a partial container and using the measuring tank to meter: 
1. Open the measuring valve to meter out desired volume in to the measurement 

tank.   
2. When using this system for measuring active ingredient, approximately 4 oz (100 

mL) of active ingredient gets trapped between the ¼ turn ball valve and the 
bottom of the Banjo CT200AR.  This volume needs to be included in final 
mixing measurements if the container is going to be removed and a different 
container added for additional mixing of the same load. 

3. If a partial container is used, unscrew the CTS200AR, the fitting must remain on 
the partially full container until a time that the remainder of the chemical can 
utilized. 

Three rinsing points.   

Port A 

Port B 

Port C 
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4. Once CTS200AR is removed, open the measuring valve to release the 4 oz of 
trapped fluid. 

5. Open the venturi valve to allow chemical to be drawn by vacuum into the tank.   
6. With the venturi valve still open use the rinse hose at quick coupler rinse out ports 

B and C to clean measuring container.  This flushing process should be 30 
seconds long and repeated three times for a complete rinse.  

7. Close all valves. 
 

B. Using a full container: 
1. Open the venturi valve and the measurement valve to completely drain the 

chemical container. 
2. Once all chemical has been dispensed, connect rinsing hose to the side fitting on 

the Banjo CT200AR for fresh rinse water to flush chemical container of all 
chemical residue. 

3. This flushing process should be repeated three times, for 30 seconds per rinse 
cycle, for a complete rinse. 

4. Disconnect the rinsing hose.   
5. Unscrew the CTS200AR from the CTS200D. 
6. Remove the CT200AR fitting from chemical container, fittings are reusable.  

Discard empty container in accordance with local regulations.   
7. If an additional container is needed for the same sprayer tank load, then repeat 

appropriate loading steps.   
8. If no additional containers are needed then rinse out ports B and C to clean 

measuring container.  This flushing process should be 30 seconds long and 
repeated three times for a complete rinse. 

9. Close all valves.   

Repeat container loading steps as needed for sprayer tank formulation.  When completed top 
off sprayer with fresh water to required volume.   

Shut down loading system. 
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Appendix A.   Container Rising (from Cornell University) 
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Appendix B.   Advanced Skid System with Additional Capabilities. 

 

 

Advanced plumbing systems can offer more flexibility in the loading system, including: 

- Multiple chemical batch loading, 

- Full flow water bypass for tank filling, 

- Container rinsing, 

- Chemical return, and 

- Check valves 
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Batching two chemicals 

 

The ability to “batch” together two or more chemicals done by using a “Tee” above the venturi.  Each side of 
the “Tee” has its own four-gallon tank.  Between the tank and the “Tee” there is a ball valve that can be 
closed to regulate the volume of chemical added by the loading system.   Each tank has a shut off valve, a 
rinse nozzle and a Banjo closed system fitting.   
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Bypass water flow 

 

 

The venturi system is a flow restriction device; this causes a pressure drop within the port causing the active 
ingredients to be drawn into and mixed with the fresh water supply flow.  Once the chemical has been added, 
the sprayer needs to be “topped up,” and the full flow capacity of the plumbing system is desired.  The 
bypass valve can be opened allowing full flow of fresh water to complete the loading process.  The bypass 
valve needs to be closed to facilitate further loading.   

  

Flow 

Flow 

Bypass closed 

 

Bypass open 
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Overhead rinsing 

 

 

The process of rinsing bottles over head can be accomplished by installing a TeeJetTM VSM-1/2-28 tank rinse 
nozzle in the lid opening of the tank.  The tank used in the system design must have an opening large enough 
to allow access to the bottle.  Rinse water can be supplied from the same hose used to rinse the tanks and 
BanjoTM CT200AR bottle fitting.  

Rinse water feed 

Tank rinse port 

Container rinse port 
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Return line to bottle  

Chemical can be returned to the container from the tanks by using a two-way valve.  The two-way valve has 
one input and two options for output.  The first output is plumbed into the loading system.  If the valve is 
mounted at a 45o angle, with the second output pointed down, gravity will cause the fluid to flow back into a 
container that is at a lower elevation.  The same fitting used for adding rinse water to an empty container on 
the BanjoTM CT200AR can also be used as the return port to the container.  The BanjoTM CT200AR should 
be left on the partially full container to maintain a closed system seal. 

 

 

 

Two way valve 
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Check Valves 

 

The prevention of chemical contamination to the fresh water supply of the system can be prevented with the 
use of a check valve.  In this system, the first check valve (One) is used to prevent back flow of chemical into 
the water supply.  The second check valve (Two) prevents back flow of water into the mixing tanks and 
chemical bottles.  The third check valve (Three) prevents the back flow of fluid from the sprayer into the 
mixing system.   

Whenever a garden hose is connected to a chemical system a check valve should be incorporated into the 
plumbing system to prevent the back flow of chemical into the fresh water supply.   

Two 
Three 

One 

Outlet to sprayer 
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Ball valve (closed). 

Check valve 


