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FOR TRAINING USE ONLY 

The material contained in this module is FOR TRAINING USE ONLY. In 
no way should it be interpreted that the material contained herein may be 
substituted for procedures. Where copies of procedures are given, they 
are intended for clarification and information only, and the latest revision 
of the material in question should be obtained for actual use. If there are 
any questions, contact your supervisor. 
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The Health Physics area consists of: 

• Health Physics (HP) Offices,  

• HP Ready Room,  

• HP Count Area,  

• Personnel Decontamination Room 

  
The maintenance area consists of: 

• General Maintenance Shop,  

• Electrical Maintenance Shop where most off equipment electrical component repair will be 
completed, 

• Mechanical Maintenance shop where most off equipment mechanical component repair will be 
completed, 

• Instrument Calibration Shop where most off equipment calibration will be completed,  

• Radiation Tool Storage Room where tools used in high radiation areas are stored and controlled,  

• Clean Tool Storage Room where tools used in non-radiation areas are stored and controlled,  

• Spare parts storage where facility spare parts are stored and controlled, and a 

• Clean Contactor Maintenance Area where contactor maintenance is performed.  

On the eastern-most end of the FSA is a Truck Bay that has a direct walkway entrance path to the equipment 

corridor and into the CPA’s Material Staging and Storage Area. 
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What is the Solvent? 

 

A unique composite solvent was developed for use at SRS for the caustic side solvent extraction (CSSX) 
process to remove cesium from caustic salt waste streams.   
 
The unique solvent matrix is an organic chemical composite that is made up of the following components: 
 

69.14%  Isopar®L (Diluent)  
Isopar®L makes up the majority of the solvent and is the carrier of the other three solvent components.  
Isopar®L provides good stability and promotes good hydraulics due to its low density and viscosity. 
 

0.94%  “BoBCalixC6” (Extractant)  
BoBCalixC6 is the specially developed component of the CSSX solvent that is designed to extract the Cs+ from 
the clarified salt solution. 
 

29.8% “Cs-7SB” (Modifier)  
Cs-7SB is the constituent of the solvent that functions to prevent the BoBCalixC6 (extractant) from separating 
out of the solvent.  The modifier is not soluble in water but is soluble in the solvent and it will dissolve the 
extractant.  So the modifier is added to the solvent to dissolve the extractant and hold it in the solvent.   
 
0.12% “TOA” (Suppressor)  
TOA is a component of the solvent that increases stripping efficiency by suppressing the effect of impurities on 
the stripping process.   
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CCF location 

The Cold Chemicals Facility is a steel structure adjacent to the southwest portion of the Process Building. 
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Sodium Hydroxide (NaOH) (caustic) Flow Path 
Tanker trucks will deliver the 50 weight percent (wt %) sodium hydroxide (NaOH) to the Cold Chemicals Area 
(CCA) Receiving Dock where it will be transferred to the 9600 gal Caustic Receipt Tank (TK-302).  The 
sodium hydroxide (NaOH) is then transferred from the Caustic Receipt Tank (TK-302) to the following areas: 
 

Caustic Makeup Tank (TK-303) 
In the Caustic Makeup Tank (TK-303), 0.01 - 0.3M sodium hydroxide (NaOH) is made by mixing DI water 
with 50 wt % sodium hydroxide (NaOH).  The 0.01 - 0.3M sodium hydroxide (NaOH) is used in the caustic 
wash stages of the Caustic-Side Solvent Extraction (CSSX) process. 
 

Filter Cleaning Caustic Tank (TK-107)  
In the Filter Cleaning Caustic Tank (TK-107), 0.02M sodium hydroxide (NaOH) is made up by mixing 
deionized (DI) water and 50 wt% NaOH. The 0.02M NaOH is used for chemical cleaning of the Cross Flow 
Filters (CFF’s). 

 

Caustic Dilution Feed Tank (TK-108) 
In the Caustic Dilution Feed Tank (TK-108), 1.66M caustic is made by mixing process water and 50 wt% 
sodium hydroxide (NaOH).  1.66M caustic is used for adjusting solution molarities in the Alpha Sorption 
Tank-A (AST-A) (TK-101), and flushing monosodium titanate (MST) feed lines to Alpha Sorption Tank-A 
(AST-A) (TK-101)/Alpha Sorption Tank-B (AST-B) (TK-221). 
 

Neutralization Tank (TK-317)  
50 wt% sodium hydroxide (NaOH) is provided to the Neutralization Tank to either neutralize tank contents or 
to make up a batch of 25 wt% sodium hydroxide (NaOH) for use in adjusting the Na+ molarity of the Alpha 
Sorption Drain Tank (ASDT) (TK-601), neutralizing the Strip Effluent Hold Tank (SEHT) (TK-205), or 
Sludge Solids Receipt Tank (SSRT) (TK-104) contents.  The Drum Off/Decon Area also receives caustic from 
the Neutralization Tank for decontamination activities. 
 

Main Flush Distribution Header via hose connection as needed, and 
 
CSSX Flush Header via hose connection as needed.   

Note that deionized water is used for caustic dilution.  We do not want metal ions going to the Caustic 

Side Solvent Extraction Process.   
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Nitric Acid (HNO3) System Flow Paths 

 
The 20 wt % nitric acid is delivered by tanker truck to the Nitric Acid Receipt Tank (TK-304).  The Nitric Acid 
is distributed to the following tanks for use in the SWPF process.  
  
Nitric Acid Scrub Makeup Tank (TK-307)  

Initially, a set volume of DI water is added to the Nitric Acid Scrub Makeup Tank, using DI Water 
Transfer Pump (P-312-1).  Once the DI water transfer is complete, a corresponding amount of 20 wt% 
nitric acid (HNO3), set by volumetric ratio, is transferred from the Nitric Acid Receipt Tank (TK-304) 
using pump P-304-2.  Pump P-304-2 is used for this first step due to its flow rate of 60gpm.   
 
Note: During this batch addition, slightly less than the required amount of nitric acid is added to the 
tank.  
  
Once the preset amount of nitric acid has been transferred pump P-304-2 is stopped.  The remainder of 
the nitric acid is transferred, using P-304-1.  Pump P-304-1 is used for making fine adjustment because 
its maximum pump capacity is less than 0.1gpm.  This allows the normal makeup process to make small 
additions of nitric acid to the tank, minimizing concentration overshoot. 

  
Pump P-304-2 to: 

• Neutralization Tank (TK-317) 
In the Neutralization Tank, 20 wt% HNO3 is provided to adjust the pH of the tank contents. 

 

• Solvent Drain Tank (TK-208) 
In the Solvent Drain Tank, 20 wt% HNO3 is provided to adjust the pH of the tank contents. 

 

• Filter Cleaning Acid Feed Tank (TK-106) 
20 wt% HNO3 is provided to the Filter Cleaning Acid Feed Tank for use in Cross Flow filter cleaning.  

  
Main flush distribution header via hose connection as needed, and 
 
CSSX flush header via hose connection as needed 
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Additional Systems in the Cold Chemical Area 

 
Neutralization Tank (TK-317) 

 
Used for Na+ adjustment of the Alpha Sorption Drain Tank, neutralization of Strip Effluent and Sludge 
Solids Receipt Tanks,   decontamination in the Drum Off/Decon Area, pH adjustment of the Solvent Drain 
Tank, and receives spills from the Cold Chemical Area (CCA) Sumps. 
  

DI Water Storage Tank (TK-312) 

 
A skid-mounted DI water system will be provided to fill the 6000 gallon DI Water Storage Tank (TK-312).  
The DI Water Storage Tank (TK-312) provides sufficient volume for more than a day of CSSX operations, 
not including the additional volume of scrub solution that would normally be maintained in the Nitric Acid 
Scrub Make-up Tank.  
  
The DI water header is supplied by the DI Water Transfer Pump (P-312-1), which has a design capacity of 
100 gpm.  The pump will operate to supply a pressurized recirculation loop back to the DI Water Storage 
Tank.  A flow meter with totalizing capability is installed on the supply header to allow automatic make-up 
of chemical supply tanks.  An alarm and monitoring panel is installed inside the CCA, with general trouble 
alarms routed to the facility DCS. 
  

Process Water Tank (TK-301) 

 
The Process Water Tank (TK-301) has an 8,000-gallon working volume.  The Process Water Utility Pump (P-

301-1) and Process Water Flush Pump (P-301-2) are used to supply the Process Water System.  Pumps P-301-1 

and P-301-2 have design capacities of 75 and 300 gpm, respectively.  The Process Water System supplies a 

number of users including the SSRT (for sludge washing), the flush header, pump seal make-up, Caustic 

Dilution Feed Tank, wet sump make-up, heat recovery water system, make-up to chiller systems, and building 

utility drops.  The Process Water System is maintained at approximately 80 to 90 psig by the Process Water 

Pressure Tank (TK-305). 













































































































































SWPGGS01 HO0101 

MODULE 8: OPERATIONS RADIATION OVERVIEW 

271 of 285 

 

 

� 0 - 25 - No injury evident. First detectable blood change at 

5 rem.

� 25 -100 - Definite blood changes at 25 rem.  No serious 

injury.

� 100-200 - Injury and possible disability.

� 200-400 - Injury and disability likely, death possible.

� 400-500 - 50% of exposures are fatal.

� 500-1,000 - Up to 100% of exposures are fatal.

� 1,000-over - 100% likely fatal.

Dosages are in Roentgen Equivalent Man (rem)
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