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Providing Quality Air Pollution Control Systems Since 1950 

Date: July 1st, 2011 
  
Proposal No: QT02646, Rev 3 
  
Proposal For: Tim Mahoney 

TerraTherm, Inc 
10 Stevens Road 
Fitchburg, MA  01420 
tmahoney@terratherm.com 
Phone: (978) 343-0300 ext. 220 

  
Job Reference: SRSNE Superfund Site 

Southington, CT 
  
Application: Chlorinated Vapor Treatment 
  
Proposed Equipment: Single Thermal Oxidizer Model HGTO 2500 HD with  HCl Acid Gas 

Scrubber 
 

Thank you for the opportunity to provide the following proposal for your project.  The HGTO 
HD Thermal Oxidizer and HCl Acid Gas Scrubber represent some of our best technology.  The 
HGTO HD with Scrubber design is further advanced and far more reliable than any Chlorinated 
Thermal Oxidizer with Scrubber currently available and represents our commitment to provide 
high quality air correction solutions.  
 
Should you have any questions regarding this information, please contact me at 715-568-2882. If 
for some reason I am unavailable, please feel free to contact any of the following individuals: 
 

Catalytic Combustion Contacts 
Chris Bartels Applications/Sales CBartels@catalyticcombustion.com 
Lori Coenen Director of Engineering lcoenen@catalyticcombustion.com 
Steve Pitsch Director of Industrial Service spitsch@catalyticcombustion.com 
 
Best Regards, 
 
 
Keith Herbert 
Vice President - Sales 
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TerraTherm should select CCC to design/supply this oxidizer/scrubber system because: 
 

1. CCC will design, manufacture, assemble and shop test the thermal oxidizer system within our 
new fabrication facility. We will subcontract the quencher/scrubber package to Bionomics and we 
will have Bionomics ship their equipment to our facility for a shop checkout and then we will 
ship the entire oxidizer/scrubber system to the jobsite. We invite you to visit our offices and 
manufacturing facility whenever you like. 

 
 

2. CCC is a UL508A listed industrial control panel fabrication facility. The oxidizer/scrubber 
control system is designed, manufactured, and listed by Underwriter Laboratories in our 
fabrication facility. 

 
3. CCC has an extremely strong field service team with field service technicians experienced in 

electrical systems, control panels, PLC programming, and combustion equipment such as fuel gas 
fired burners, catalytic and thermal oxidizers, scrubbers, concentrators and RTO’s. Our team is 
also very experienced at installing and operating our equipment. 

 
4. Our service department has a 24/7/365 phone service support line that is answered by one of our 

field service technicians. Catalytic Combustion does not subcontract field service work. Because 
of our company commitment to safety both inside the workplace and in the field our technicians 
maintain the following certifications: 

a. Fall Protection 
b. Confined Space 
c. Lockout/Tagout 
d. Hazardous Communications 
e. Hazwoper 
f. Fire Safety 

 
5. CCC builds quality equipment to chemical and pharmaceutical plant standards. We supply a 

quality package using experienced vendors and components to insure we meet the required 
DRE’s and HCl removal efficiencies and reliable up time performance while being considerate of 
system costs.  

 
6. CCC has been in business since 1950, we have extensive experience in the supply of custom 

combustion equipment and HCl acid gas scrubbers and PLC control systems for remediation and 
industrial applications. We are committed to our clients and we stand behind the equipment we 
supply to insure client satisfaction and meeting all performance guarantees. 
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PROPOSAL NOTES 

The equipment proposal we have provided in this document is based on our understanding of 

your requirements. The following sections review the design of the system and detail the overall 

system configuration.   

 

Delivery Schedule: 

Standard shipping schedule is 16-18 weeks after submittal approval. A submittal package will be 

provided within 3-4 weeks after order placement. The drawings will be available in autocad 

format. 

 

Terms and Conditions: 

This quotation is offered in accordance with CCC’s standard terms and conditions of sale, using 

CCC’s standard engineering and manufacturing procedures. CCC’s pricing does not include any 

sales or use tax, so it will be the responsibility of the purchaser to remit, to the proper taxing 

authority, any applicable sales or use tax resulting from the purchase of equipment. 

 

Performance Guarantees: 

CCC guarantees: 

99% DRE overall destruction efficiency in the thermal oxidizer 

99% HCl removal efficiency in the quencher/scrubber 

99% run time with the additional redundant parts option and the two spare parts options. 
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Gas Fired Thermal Oxidizer Model HGTO 2500 HD  
 
The HGTO 2500 HD is a direct fired natural gas or propane fired Thermal Oxidizer designed to 
treat chlorinated hydrocarbon contaminated air streams from SVE systems, groundwater air 
strippers or industrial process applications.  The HGTO 2500 HD is designed to process 2500 
SCFM as originally specified on 2-10-11 (9926 lb/hr air + 785 lb/hr water + 198 lb/hr COC’s). This 
HGTO 2500 HD is designed to achieve 99% DRE overall destruction efficiency. These design 
numbers exceed the latest of 7680/177/198 which is 1785 scfm (2000 scfm design) from the 
Thermal Oxidizer/Quench/Scrubber specification and P-101 Rev E. The HGTO 2500 HD is 
designed to operate completely independent of the process and typically requires an enable disable 
signal interface with the supply system control panel. Note: This oxidizer/scrubber system is not 
designed for process air streams containing fluorinated compounds. The presence of 
fluorinated compounds that would produce HF would require a review of materials of 
construction, especially the refractory lining.  
 
Combustion Chamber – operating at 1600 degrees F as specified 

 Fully welded carbon steel combustion chamber 
 Internally insulated with Pyro-Bloc R ceramic fiber refractory modules rated to 2,200°F 

continuous operating temperature (2,400°F max operating temperature). 
 Shell temperature to be minimum 250°F to prevent HCl condensation and corrosion 
 Externally finished with high temperature two-part epoxy paint  
 Expanded metal heat shield to provide a maximum personnel exposure of less than 140°F 

 
309 SS Heat Exchanger  
 CCC has included a 309 SS shell and tube heat exchanger ( 309 SS  tubes and 309 SS 
shell) to be installed downstream of the Thermal Oxidizer to recover heat off the Thermal Oxidizer 
and reduce fuel consumption. The process vapour will flow thru the tube side of the heat exchanger 
and be preheated to approx 1000 degrees F. The heat exchanger will also be externally insulated. 
  The heat exchanger will mount on top of the Thermal Oxidizer in a piggyback 
arrangement. 
 We have not included any blanking plates or bypass valves. A spare HX can be provided 
for the same $65K price. 
 
Natural Gas/Propane Fired Burner 

 North American Mfg. Company  burner with refractory block, 3.5 MM BTU/Hr capacity, 
2.75 MM BTU/Hr operating 

 Dual installed AirPro direct drive centrifugal combustion air blowers, 770 scfm, 10 hp each 
 Dungs NFPA 86 gas train, double block & bleed, with pilot fuel train 
 Honeywell self checking flame scanner (Qty.2) 
 Visual peep site on burner and opposing combustion chamber end for viewing flame 
 Note: natural gas supply pressure needs to be 3-5 psig minimum 

 
Piping, Ducting, and Valving 

 Carbon steel, schedule 40 (0.375” wall), two-part epoxy painted process air piping 
 Externally insulated ducting to prevent condensing water vapour 
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 Insulation is Firwin 1” FW1200 fiberglass insulation with silicone impregnated fiberglass 
outer cover, vermiculite coated fiberglass inner layer and silicone straps “D” ring fastening 
system. High temperature sewn construction.  

 Dwyer DS-400-12 Air flow sensor with Dwyer magnehelic pressure indicator 
 
Thermal Relief Valve 

 One 8” refractory lined automated BFV thermal relief valve to be located on the crossover 
between the thermal oxidizer and the Bionomics scrubber complete with hand wheel/chain. 

 
Control System 

 NEMA 4, UL508A listed control panel 
 Specified Voltage – 460/3/60  
 Lockable main disconnect with panel door interlock 
 Allen Bradley  PLC 
 ProFace color-touch screen HMI 
 Allen Bradley Powerflex 400 VFD’s for  the  combustion air  blowers 

 
System Combustion Air Blowers 

 Two  centrifugal  combustion air blowers for the thermal oxidizer 
o 770 SCFM ,  10 hp each 

 Note: we have not included any booster blowers 
 
Crossover Duct between Oxidizer and Quench Section 

 Refractory lined (6” of ceramic fiber modules) CS crossover duct with alloy expansion 
joints. 

 Flanged for removal/replacement 
 Mechanical supports as required 

 
HCl Acid Gas Scrubber  
CCC is willing to substitute a Bionomics supplied quencher/scrubber and to integrate their equipment 
within our package with no price impact on the price quoted to TerraTherm. 
     CCC's approach to integrating the Bionomics equipment: 
          CCC will supply a complete package and will integrate the Bionomics equipment. 
          CCC will coordinate with Bionomics to complete the process design and CCC will provide a 
complete submittal package to TerraTherm using Bionomics as a supplier to CCC. 
          Bionomics will ship their scope of supply to CCC.           
          CCC will then completely check out the system ( just as we do with our own scope of supply) and 
then CCC will host TerraTherm for the FAT. 
           After the FAT has been successfully concluded then CCC will break down the scrubber 
components as needed for shipment along with the rest of the CCC equipment. The quencher vessel and 
the scrubber tower will be shipped laying down. 
 
Derakane 470HT vs 411 
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Bionomics informed me that the first TerraTherm unit used Derakane 411 . They commented that the 
thermal resistance of 470 is actually lower than 411 when caustic is present. Bionomics shows 411 on 
their approved drawings. 470 HT would add significantly to the price. 
 
 
 BIONOMICS EQUIPMENT DESCRIPTION 

 
Scrubber System to include:  

 
One (1) Series 1000 ,  all-alloy, direct contact quencher, fully wetted wall, spray type, including 
tangential wall wash headers, retractable center spray nozzles and headers, pressure taps, T/C 
connection, and flanged inlet and outlet.  Vessel is 10 gauge C-276 alloy for the first 4’-0” and 10 gauge 
AL6XN for the remainder.  C-276 faced stainless steel flanges as required. Emergency spray header 
with nozzle.   External hardware 18-8 stainless steel.  Gaskets EPDM, full faced. 
 
Series 5000,  Packed tower absorber in vinyl ester FRP construction, external pigmented gel coat.  
Includes retractable FRP liquid distribution header with Teflon low pressure full cone liquid distribution 
nozzle.   Dumped type, high efficiency, stainless steel packing for the first foot then PVDF(Kynar) 
packing for the rest.  Packing depth up to 8’-0”.  FRP packing support grating.  Polypropylene mesh 
type droplet eliminator with back flush spray.  Two (2) 20” bolted access doors. One (1) 18” by 24” 
access door (mesh pad access). Integral recycle sump. 

 
Two (2) recirculation pumps, one (1) running, one (1) spare.  Shop assembled or 
equal.  FRP construction.  Fybroc FRP or equal.  Pumps serve both the lower 
quencher spray headers and the absorber recycle. Motors are premium efficiency, 
3600 rpm, 3/60/230-460 volt TEFC enclosure, Baldor/Reliance or equal.  Pumps are 
skid mounted and prepiped using CPVC piping and 316 valves from the pump 
suction to the pump outlet connection.  Shop assembled piping, for shop testing then 
knocked down for site assembly by others. Customer to connect the absorber 
connection to the pump combined pump suction and from the combined pump 
discharge to the single absorber inlet header.  Pump skid includes pre-wired NEMA 4 
local wiring junction box.   

 

 

Shop assembled critical piping components consisting of three (3) vortex shedding 
flow meters, one (1) 316 blowdown control valve and one (1) make up water solenoid 
valve (316).  Pumps are equipped with Y strainers. Site piping reconnection by 
customer. 

 

 
Control components consisting of two (2) pH probes in by-pass arrangement (probe 
and local connector mounted in piping), Rosemount electronic level control and 
pressure indicator with chemical isolation seal for the pump discharge line. NEMA 4 
junction box mounted on scrubber vessel with terminal strip for connecting from 
pump skid to the junction and to customer’s main control panel. Also includes T/C 
(elements only) for temperature protection and system shut down. T/C fitting 
provided in quencher outlet and absorber outlet.  Components will be shop fitted as 
much as possible.  Other components to be shipped shop assembled for field 
installation by customer. 
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ENGINEERING SUBMITTAL PACKAGE 
The proposal includes the following engineering submittal package: 
1. Three (3) sets of general arrangement dimension drawings. 
2. Three (3) complete Operation and Maintenance (O & M) manuals. 

 
Pricing is based on Bionomic standards for all submittals including drawings, details, information 
and O & M manuals, unless otherwise noted. 
 
Scrubber Specifications 

 Air Flow Design:   3020 SCFM at 950 Deg. F 

 Specified Voltage:   460/3/60 

 HCl Design Removal Efficiency:   99% (see details above) 
 
Note: we have not included the caustic tank. 
 
Water Quality: the TerraTherm/CCC team should review the quality of the make-up water to be 
sure there are not high levels of hardness that can cause plugging and fouling in piping and 
instrumentation. Water pre-treatment may be required.  
 
Certifications 
UL508A Listed Control Panels: CCC is a certified, listed UL control panel fabrication 
facility. The control panels are UL listed to 508A standards and is rated NEMA 4. The 
entire system including the control panel is designed for outdoor use. The control panels 
will have a UL listing label on the panel door. Standard electrical controls items include an 
Allen Bradley main disconnect with circuit breaker, Allen Bradley Compact Logix PLC, 
Proface color touch screen operator interface, hour meter and cycle counter, Watlow digital 
temperature controllers with 4-20 mA retransmit signals for inlet and exit temperatures, 
standard enable/disable interlocks, and Great Lakes Instruments pH and Conductivity 
Controllers.  
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Providing Quality Air Pollution Control Systems Since 1950 

Date: July 1st, 2011 
  
Proposal No: QT02646, Rev 3 
  
Proposal For: Tim Mahoney 

TerraTherm, Inc 
10 Stevens Road 
Fitchburg, MA  01420 
tmahoney@terratherm.com 
Phone: (978) 343-0300 ext. 220 

  
Job Reference: SRSNE Superfund Site 

Southington, CT 
  
Application: Chlorinated Vapor Treatment 
  
Proposed Equipment: Single Thermal Oxidizer Model HGTO 2500 HD with  HCl Acid Gas 

Scrubber 
 

Thank you for the opportunity to provide the following proposal for your project.  The HGTO 
HD Thermal Oxidizer and HCl Acid Gas Scrubber represent some of our best technology.  The 
HGTO HD with Scrubber design is further advanced and far more reliable than any Chlorinated 
Thermal Oxidizer with Scrubber currently available and represents our commitment to provide 
high quality air correction solutions.  
 
Should you have any questions regarding this information, please contact me at 715-568-2882. If 
for some reason I am unavailable, please feel free to contact any of the following individuals: 
 

Catalytic Combustion Contacts 
Chris Bartels Applications/Sales CBartels@catalyticcombustion.com 
Lori Coenen Director of Engineering lcoenen@catalyticcombustion.com 
Steve Pitsch Director of Industrial Service spitsch@catalyticcombustion.com 
 
Best Regards, 
 
 
Keith Herbert 
Vice President - Sales 
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TerraTherm should select CCC to design/supply this oxidizer/scrubber system because: 
 

1. CCC will design, manufacture, assemble and shop test the thermal oxidizer system within our 
new fabrication facility. We will subcontract the quencher/scrubber package to Bionomics and we 
will have Bionomics ship their equipment to our facility for a shop checkout and then we will 
ship the entire oxidizer/scrubber system to the jobsite. We invite you to visit our offices and 
manufacturing facility whenever you like. 

 
 

2. CCC is a UL508A listed industrial control panel fabrication facility. The oxidizer/scrubber 
control system is designed, manufactured, and listed by Underwriter Laboratories in our 
fabrication facility. 

 
3. CCC has an extremely strong field service team with field service technicians experienced in 

electrical systems, control panels, PLC programming, and combustion equipment such as fuel gas 
fired burners, catalytic and thermal oxidizers, scrubbers, concentrators and RTO’s. Our team is 
also very experienced at installing and operating our equipment. 

 
4. Our service department has a 24/7/365 phone service support line that is answered by one of our 

field service technicians. Catalytic Combustion does not subcontract field service work. Because 
of our company commitment to safety both inside the workplace and in the field our technicians 
maintain the following certifications: 

a. Fall Protection 
b. Confined Space 
c. Lockout/Tagout 
d. Hazardous Communications 
e. Hazwoper 
f. Fire Safety 

 
5. CCC builds quality equipment to chemical and pharmaceutical plant standards. We supply a 

quality package using experienced vendors and components to insure we meet the required 
DRE’s and HCl removal efficiencies and reliable up time performance while being considerate of 
system costs.  

 
6. CCC has been in business since 1950, we have extensive experience in the supply of custom 

combustion equipment and HCl acid gas scrubbers and PLC control systems for remediation and 
industrial applications. We are committed to our clients and we stand behind the equipment we 
supply to insure client satisfaction and meeting all performance guarantees. 
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PROPOSAL NOTES 

The equipment proposal we have provided in this document is based on our understanding of 

your requirements. The following sections review the design of the system and detail the overall 

system configuration.   

 

Delivery Schedule: 

Standard shipping schedule is 16-18 weeks after submittal approval. A submittal package will be 

provided within 3-4 weeks after order placement. The drawings will be available in autocad 

format. 

 

Terms and Conditions: 

This quotation is offered in accordance with CCC’s standard terms and conditions of sale, using 

CCC’s standard engineering and manufacturing procedures. CCC’s pricing does not include any 

sales or use tax, so it will be the responsibility of the purchaser to remit, to the proper taxing 

authority, any applicable sales or use tax resulting from the purchase of equipment. 

 

Performance Guarantees: 

CCC guarantees: 

99% DRE overall destruction efficiency in the thermal oxidizer 

99% HCl removal efficiency in the quencher/scrubber 

99% run time with the additional redundant parts option and the two spare parts options. 
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Gas Fired Thermal Oxidizer Model HGTO 2500 HD  
 
The HGTO 2500 HD is a direct fired natural gas or propane fired Thermal Oxidizer designed to 
treat chlorinated hydrocarbon contaminated air streams from SVE systems, groundwater air 
strippers or industrial process applications.  The HGTO 2500 HD is designed to process 2500 
SCFM as originally specified on 2-10-11 (9926 lb/hr air + 785 lb/hr water + 198 lb/hr COC’s). This 
HGTO 2500 HD is designed to achieve 99% DRE overall destruction efficiency. These design 
numbers exceed the latest of 7680/177/198 which is 1785 scfm (2000 scfm design) from the 
Thermal Oxidizer/Quench/Scrubber specification and P-101 Rev E. The HGTO 2500 HD is 
designed to operate completely independent of the process and typically requires an enable disable 
signal interface with the supply system control panel. Note: This oxidizer/scrubber system is not 
designed for process air streams containing fluorinated compounds. The presence of 
fluorinated compounds that would produce HF would require a review of materials of 
construction, especially the refractory lining.  
 
Combustion Chamber – operating at 1600 degrees F as specified 

 Fully welded carbon steel combustion chamber 
 Internally insulated with Pyro-Bloc R ceramic fiber refractory modules rated to 2,200°F 

continuous operating temperature (2,400°F max operating temperature). 
 Shell temperature to be minimum 250°F to prevent HCl condensation and corrosion 
 Externally finished with high temperature two-part epoxy paint  
 Expanded metal heat shield to provide a maximum personnel exposure of less than 140°F 

 
309 SS Heat Exchanger  
 CCC has included a 309 SS shell and tube heat exchanger ( 309 SS  tubes and 309 SS 
shell) to be installed downstream of the Thermal Oxidizer to recover heat off the Thermal Oxidizer 
and reduce fuel consumption. The process vapour will flow thru the tube side of the heat exchanger 
and be preheated to approx 1000 degrees F. The heat exchanger will also be externally insulated. 
  The heat exchanger will mount on top of the Thermal Oxidizer in a piggyback 
arrangement. 
 We have not included any blanking plates or bypass valves. A spare HX can be provided 
for the same $65K price. 
 
Natural Gas/Propane Fired Burner 

 North American Mfg. Company  burner with refractory block, 3.5 MM BTU/Hr capacity, 
2.75 MM BTU/Hr operating 

 Dual installed AirPro direct drive centrifugal combustion air blowers, 770 scfm, 10 hp each 
 Dungs NFPA 86 gas train, double block & bleed, with pilot fuel train 
 Honeywell self checking flame scanner (Qty.2) 
 Visual peep site on burner and opposing combustion chamber end for viewing flame 
 Note: natural gas supply pressure needs to be 3-5 psig minimum 

 
Piping, Ducting, and Valving 

 Carbon steel, schedule 40 (0.375” wall), two-part epoxy painted process air piping 
 Externally insulated ducting to prevent condensing water vapour 
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 Insulation is Firwin 1” FW1200 fiberglass insulation with silicone impregnated fiberglass 
outer cover, vermiculite coated fiberglass inner layer and silicone straps “D” ring fastening 
system. High temperature sewn construction.  

 Dwyer DS-400-12 Air flow sensor with Dwyer magnehelic pressure indicator 
 
Thermal Relief Valve 

 One 8” refractory lined automated BFV thermal relief valve to be located on the crossover 
between the thermal oxidizer and the Bionomics scrubber complete with hand wheel/chain. 

 
Control System 

 NEMA 4, UL508A listed control panel 
 Specified Voltage – 460/3/60  
 Lockable main disconnect with panel door interlock 
 Allen Bradley  PLC 
 ProFace color-touch screen HMI 
 Allen Bradley Powerflex 400 VFD’s for  the  combustion air  blowers 

 
System Combustion Air Blowers 

 Two  centrifugal  combustion air blowers for the thermal oxidizer 
o 770 SCFM ,  10 hp each 

 Note: we have not included any booster blowers 
 
Crossover Duct between Oxidizer and Quench Section 

 Refractory lined (6” of ceramic fiber modules) CS crossover duct with alloy expansion 
joints. 

 Flanged for removal/replacement 
 Mechanical supports as required 

 
HCl Acid Gas Scrubber  
CCC is willing to substitute a Bionomics supplied quencher/scrubber and to integrate their equipment 
within our package with no price impact on the price quoted to TerraTherm. 
     CCC's approach to integrating the Bionomics equipment: 
          CCC will supply a complete package and will integrate the Bionomics equipment. 
          CCC will coordinate with Bionomics to complete the process design and CCC will provide a 
complete submittal package to TerraTherm using Bionomics as a supplier to CCC. 
          Bionomics will ship their scope of supply to CCC.           
          CCC will then completely check out the system ( just as we do with our own scope of supply) and 
then CCC will host TerraTherm for the FAT. 
           After the FAT has been successfully concluded then CCC will break down the scrubber 
components as needed for shipment along with the rest of the CCC equipment. The quencher vessel and 
the scrubber tower will be shipped laying down. 
 
Derakane 470HT vs 411 
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Bionomics informed me that the first TerraTherm unit used Derakane 411 . They commented that the 
thermal resistance of 470 is actually lower than 411 when caustic is present. Bionomics shows 411 on 
their approved drawings. 470 HT would add significantly to the price. 
 
 
 BIONOMICS EQUIPMENT DESCRIPTION 

 
Scrubber System to include:  

 
One (1) Series 1000 ,  all-alloy, direct contact quencher, fully wetted wall, spray type, including 
tangential wall wash headers, retractable center spray nozzles and headers, pressure taps, T/C 
connection, and flanged inlet and outlet.  Vessel is 10 gauge C-276 alloy for the first 4’-0” and 10 gauge 
AL6XN for the remainder.  C-276 faced stainless steel flanges as required. Emergency spray header 
with nozzle.   External hardware 18-8 stainless steel.  Gaskets EPDM, full faced. 
 
Series 5000,  Packed tower absorber in vinyl ester FRP construction, external pigmented gel coat.  
Includes retractable FRP liquid distribution header with Teflon low pressure full cone liquid distribution 
nozzle.   Dumped type, high efficiency, stainless steel packing for the first foot then PVDF(Kynar) 
packing for the rest.  Packing depth up to 8’-0”.  FRP packing support grating.  Polypropylene mesh 
type droplet eliminator with back flush spray.  Two (2) 20” bolted access doors. One (1) 18” by 24” 
access door (mesh pad access). Integral recycle sump. 

 
Two (2) recirculation pumps, one (1) running, one (1) spare.  Shop assembled or 
equal.  FRP construction.  Fybroc FRP or equal.  Pumps serve both the lower 
quencher spray headers and the absorber recycle. Motors are premium efficiency, 
3600 rpm, 3/60/230-460 volt TEFC enclosure, Baldor/Reliance or equal.  Pumps are 
skid mounted and prepiped using CPVC piping and 316 valves from the pump 
suction to the pump outlet connection.  Shop assembled piping, for shop testing then 
knocked down for site assembly by others. Customer to connect the absorber 
connection to the pump combined pump suction and from the combined pump 
discharge to the single absorber inlet header.  Pump skid includes pre-wired NEMA 4 
local wiring junction box.   

 

 

Shop assembled critical piping components consisting of three (3) vortex shedding 
flow meters, one (1) 316 blowdown control valve and one (1) make up water solenoid 
valve (316).  Pumps are equipped with Y strainers. Site piping reconnection by 
customer. 

 

 
Control components consisting of two (2) pH probes in by-pass arrangement (probe 
and local connector mounted in piping), Rosemount electronic level control and 
pressure indicator with chemical isolation seal for the pump discharge line. NEMA 4 
junction box mounted on scrubber vessel with terminal strip for connecting from 
pump skid to the junction and to customer’s main control panel. Also includes T/C 
(elements only) for temperature protection and system shut down. T/C fitting 
provided in quencher outlet and absorber outlet.  Components will be shop fitted as 
much as possible.  Other components to be shipped shop assembled for field 
installation by customer. 
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ENGINEERING SUBMITTAL PACKAGE 
The proposal includes the following engineering submittal package: 
1. Three (3) sets of general arrangement dimension drawings. 
2. Three (3) complete Operation and Maintenance (O & M) manuals. 

 
Pricing is based on Bionomic standards for all submittals including drawings, details, information 
and O & M manuals, unless otherwise noted. 
 
Scrubber Specifications 

 Air Flow Design:   3020 SCFM at 950 Deg. F 

 Specified Voltage:   460/3/60 

 HCl Design Removal Efficiency:   99% (see details above) 
 
Note: we have not included the caustic tank. 
 
Water Quality: the TerraTherm/CCC team should review the quality of the make-up water to be 
sure there are not high levels of hardness that can cause plugging and fouling in piping and 
instrumentation. Water pre-treatment may be required.  
 
Certifications 
UL508A Listed Control Panels: CCC is a certified, listed UL control panel fabrication 
facility. The control panels are UL listed to 508A standards and is rated NEMA 4. The 
entire system including the control panel is designed for outdoor use. The control panels 
will have a UL listing label on the panel door. Standard electrical controls items include an 
Allen Bradley main disconnect with circuit breaker, Allen Bradley Compact Logix PLC, 
Proface color touch screen operator interface, hour meter and cycle counter, Watlow digital 
temperature controllers with 4-20 mA retransmit signals for inlet and exit temperatures, 
standard enable/disable interlocks, and Great Lakes Instruments pH and Conductivity 
Controllers.  
 




