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Construction Completion Report 

 

 

• On page 9 of the report, provide the site conditions that prevented the installation of SVE well 
location SVE-06. 
 
Solutia Response: The proximity of the active loading dock located immediately north of the BBU 
building prevented installation of SVE-06.  Existing SVE wells (SVE-2, SVE-5, SVE-10, and SVE-
11) would have made moving SVE-06 to a new location result in duplicative remedial efforts.  The 
remaining 75 shallow and 81 deep SVE wells at the active Krummrich facility were installed 
according to the 100% design specifications.  

 

 

• Table l presents the as-built construction details for the SVE wells and the soil geology encountered.  
At many locations (about one-third), the 2 to 4 foot screen interval in the shallow well lies partially 
or even wholly (four locations) within the intermediate silty clay layer.  The objective of the SVE 
system was to screen the shallow wells in the more permeable sandy fill/upper sand layer for 
optimum effectiveness.  Provide a discussion on how the wells screened within the intermediate silty 
clay layer will affect SVE performance. 

 
For well locations screened within the lower silty sand layer, the SVE wells are consistently 
screened from 11 to 15 feet (see Table 1). In many locations (about 40%), the lower silty sand was 
encountered above the upper 11 foot screen level (as much as 4.5 feet higher) but these conditions 
were not considered in the well design.  In these instances, it would have been beneficial to extend 
the screen higher into the upper portion of the lower silty sand to increase the chance of the screen 
interval (or a portion) being above the historically high water table.  The water table has been 
documented at very high levels recently, impacting SVE pilot testing.  Up to a 5 foot screen 
interval was to be considered as detailed in the approved SVE system design (Section 5.3 and 
Table 5). 

 
 

Remediation of certain areas may not be optimal given some of the screen intervals for the SVE 
wells.  Provide the technical rationale for constructing screen intervals as provided in Table 1 and 
how they may affect system performance.  Well construction may have to be reassessed based on 
the actual performance of the system is effectively removing contaminant sources. 
 

 

Solutia Response:  
Shallow locations:  In order to ensure a proper seal, it was necessary that the well screen and 
associated sand pack be placed approximately 2.5 feet below grade. There were several areas 
where the presence of the silty clay layer was close to the ground surface, within 2.0 – 3.0 feet, 
which made it necessary to install the SVE well partially (or in a few instances) entirely within the 
silty clay.  In the instances where the screen and sand pack are located in both the sandy fill/upper 
silty sand and the silty clay, the significant difference in permeabilities between the soil types will 
result in the majority of flow traveling within the more permeable upper silty sand layer.  These 
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locations may require a minor increase in vacuum to overcome any potential loss of efficiency at 
these locations and achieve the necessary pore volume exchanges.  
 
There are a total of four shallow SVE locations (out of 75) that were installed entirely within the 
lower permeability unit due to the silty clay layer being nearer the ground surface.  The alternative 
to installing the wells as constructed was to not install a SVE well at these locations at all, but 
Solutia felt it best to attempt to induce some flow at these locations.  Solutia will monitor these 
locations for flow and vacuum during operations and also confirm the extent of treatment during the 
annual soil sampling program.     
 
Deep Locations: Of the 81 locations with screened intervals in the lower silty sand zone, 10 locations 
have a gap greater than 3 feet between the top of the sand pack (effective screen) and the bottom of 
the intermediate silty clay (not including locations where poor recovery did not allow for direct 
observation of the silty clay layer).  The design for the screened interval at all locations was based on 
balancing a number of operational factors:  

 Prior to installation, there was limited information associated with the location of the silty 
clay, and therefore assumptions were made prior to field installation to minimize the 
significant amount of time and expense that would have been required to custom size carbon 
steel screens for every location. However, in 71 of the 81 locations, this approach resulted in 
optimal screen placement. 

 The potential for short circuiting through the discontinuous silty clay can be minimized by 
installing the screens deeper within the lower sand layer.  However, this must be balanced 
against the ability to operate in the deep zone during times when the water table may saturate 
the screened interval. Due to the very limited number of locations where the pre-constructed 
well screen was not long enough to extend throughout the entire deep silty sand interval, 
Solutia elected to install the screens deeper in the sands to minimize the potential for short 
circuiting.   

 In a scenario such as this, where there is a significant clay layer above the deep zone that is to 
be treated, and when using air injection, the predominant flow vectors towards the extraction 
wells is 1-D radial flow.  Therefore, having a limited number of partially screened wells will 
have minimal impact on the effectiveness of the remedy, with any inefficiencies limited to the 
area immediately above the deep SVE well itself.  The inefficiency can be overcome by minor 
increases to flow (and vacuum) at these locations, if necessary.  As previously mentioned for 
the shallow locations, the performance data for these deep wells will be used to evaluate if 
operational or design changes are necessary to meet the project goals. 

 
 

• Section 4 of the report provides the construction completion summary, including detailed figures.  
Section 4 states that the as-built P&IDs for the SVE, condensate handling and treatment, and AI 
systems, and the final design and materials specifications for the two ThermOx units are 
presented in Appendices A, B, and C.  However the P&IDs and construction details are not 
included as stated in the appendices "to protect the intellectual property of the equipment vendor."  
Please submit the P&IDs and construction details for these systems and units.  This comment also 
applies to Appendices B, C, D, E, and F of the OM&M Manual. 
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The vendor may claim the submittals as confidential business information (CBI) subject to 40 
C.F.R. Part 2.  More information on a CBI claim can be found at the TSCA website, 
http://www.epa.gov/oppt/tsca8e/pubs/confidentialbusinessinformation.html 

 

Solutia Response:  
Appendices A, B, and C have been included in the re-submittal of the Construction Completion 
Report (CCR) dated June 2012. 
 

• It is not clear in Figures 4a and 4b where all the SVE wells are located.   There are some double 
designations at the southern, eastern, and northern ends of the Big Mo Area and at the Benzene 
Pipeline Area where the same well-series is shown  as both above and below grade.  The above grade 
portion appears to be the riser connecting to the below grade well.  Please clarify in the text in Section 
4.1 and revise these figures if necessary.   This comment also applies to Figures 2a and 2b of the 
OM&M Manual. 

 
Solutia Response:  
Section 4.1 and Figures 4A and 4B of the CCR and Figures 2A and 2B of the OM&M Manual have 
been revised to clarify the below-grade SVE well locations and below-grade to above-grade well 
transitions (risers).   

 
 
Operation, Maintenance, and Monitoring Manual 

 

 

•  See related comments above on Construction Completion Report.   The complete P&IDs, process 
equipment, thermal oxidizer, graphic user interface, and electrical  diagrams  for Appendices B to F 
may be submitted only as hard copies  or stand-alone electronic copies, to be maintained in the EPA 
Region  5 CBI Room.  The statement for these appendices made in the initial submittal may be 
retained in the final submittal. Also, revise Figures 2a and 2b if necessary. 

 
Solutia Response:  
Hard and electronic copies of Appendices B through F have been included in the re-submittal of the 
OM&M Manual dated June 2012. 

 

 

• In Section 5.1.1, identify the monitoring well(s) where water levels are to be taken.  It appears that 
only one well will be used which is identified as BSAMWlS in Figure 2a and Table 4.   This well is 
also known as PSMW-5 as identified in the Water Level Monitoring Log in Appendix A.  EPA 
notes that the water level at this well in 4Q11 was 14.15 feet bgs, indicating that the lower silty sand 
layer may be available for treatment this year. 

 

Solutia Response:  
Due to water levels being low enough, a baseline evaluation of system operation has been 
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conducted in the lower silty sand.  
 
The OM&M manual has been adjusted to clarify the monitoring location name.  Solutia will also 
install nested piezometers targeting the fill/upper silty sand and lower silty sand layers, in the Big 
Mo treatment area.  The monitoring program will be updated in the OM&M and the SAP once the 
piezometers have been installed. 

 

• Appendix G contains the Slug Discharge Control Plan (revised October 2011).  The bottom of 
each page states "Solutia Confidential." Is Solutia claiming this plan to be CBI? 

 

Solutia Response:  
The Slug Discharge Control Plan that was included in Appendix G concerning the air and water 
discharge permits for the facility is not necessary for proper operation, maintenance, or monitoring 
of the SVE system.  Therefore, the Slug Discharge Control Plan has been removed from the re-
submittal of the OM&M manual dated June 2012.   

 
• Appendix H contains Solutia Standard Procedure for Management of Change (revised March 2010).   

The bottom of each page states "Solutia Confidential." Is Solutia claiming this standard procedure to 
be CBI? 

 

Solutia Response:  
The intent of the management of change (MOC) standard operating procedure is to ensure the 
requirements of the Occupational Safety and Health Administration’s (OSHA’s) Process Safety 
Management (PSM) Program (29 CFR 1910.119) are satisfied.  The MOC procedure is an internal 
Solutia document and not necessary for proper operation, maintenance, or monitoring of the SVE 
system.  The MOC standard operating procedure has been removed from the re-submittal of the 
OM&M manual dated June 2012.     

 
Sampling and Analysis Plan 

 

 

•  Section 1.2.1 states that composite soil samples will be used for COC mass estimates in performance 
monitoring. Provide the specific procedures for composite sampling and describe how samples will 
be composited for VOC analyses when a dedicated grab soil sampler  and VOA vial is necessary  to 
minimize volatilization and prevent underestimation of VOC concentrations. Composite sampling is 
not typically allowed in VOC analyses.   For consistency and data comparability, performance 
sampling should be conducted in the same manner  as the baseline characterization (see comment 
below). 

 
Solutia Response:  
See comment below on Section 3.1.2.2. 

 
• Figure 3 is cited in Section 1.2.2 regarding well BSAMWlS. Figure 3 does not show this well.  
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Please correct the text or the figure. 
 

Solutia Response:  
The text has been revised to reference Figure 2 which shows the location of BSA-MW-1S. 

 

• Section 3.1.2.2 describes soil sampling procedures and provides the soil sample locations.  For use 
of composite soil samples, see the comment above.  Figure 3 provides the sample locations used to 
establish the estimated contaminant mass in the Big Mo and Former Benzene Pipeline Areas.  The 
calculations to determine the mass are presented in Table D-1 of the SVE design and assume some 
NAPL mass.  Based on the figures provided in the SVE Characterization Report, a few additional 
soil borings beyond those depicted in Figure 3 were used to characterize the areas.  At Big Mo, data 
is presented for S0601, S0607, and DNAPL-K-8.  At the Former Benzene Pipeline, data is presented 
for S0413 and S0428.  If these locations were also used to estimate the contaminant mass, include 
them in Figure 3 as annual performance monitoring soil sampling locations. 

 
It is EPA's understanding that soil samples for annual performance monitoring will be conducted in 
areas within the treatment intervals that have been targeted for that year (Section 1.2.1).  The 
targeted treatment intervals are the sandy fill/upper silty sand and lower silty sand.  Section 2.2 of 
the SVE Characterization Report provides the soil sampling procedures used for baseline 
characterization of each of the treatment intervals. Continuous soil samples were collected using a 
Geoprobe with a two inch diameter stainless steel MacroCore.  Boreholes were backfilled with 
hydrated bentonite chips.  The soil sampling procedures used for performance monitoring should be 
consistent with those used in the baseline characterization.  Provide these detailed soil sampling 
procedures in Section 3.1.2.2.  Also provide a discussion on how annual sample locations will be 
offset to avoid disturbed areas from previous sampling. 

 
When calculating the mass estimates for the areas (SVE Design, Table D-1), an average over a 
majority of the area, excluding the pilot test area and specific hot spot areas, was calculated.  
Provide the exact procedure for calculating the remaining mass after each annual performance 
monitoring episode and how it will be compared to the baseline. Describe how the pilot test area 
and specific hot spot areas will be treated in this evaluation and if those calculations will be 
performed separately from the "average over majority of area."  For example, in the lower silty 
sand, the calculated benzene mass of 290,000 pounds is distributed as 80,000 pounds average over 
majority of area, 46,000 pounds pilot test area, and 167,000 pounds in two hot spot areas. 

 
Solutia Response:  
USEPA Paragraph 1:  The soil borings noted (S0601, S0607, DNAPL-K-8, S0413, S0428) were 
not used in the mass calculation presented in the Work Plan for Full-Scale Soil Vapor Extraction, 
dated November 2010 (Full-Scale Work Plan).  The soil boring data used in the mass estimates for 
the Big Mo and Former Benzene Pipeline areas are presented in Appendix A of the Full-Scale 
Work Plan.  Figure 3 accurately presents the soil boring locations that will be targeted for the 
annual soil sampling and final soil sampling events. 
 
USEPA Paragraph 2:  Section 3.1.2.2 has been updated to include the soil sampling procedures 
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presented in the SVE Characterization Report as requested by USEPA. 
 
USEPA Paragraph 3: As a clarification, the SVE Design Table D-1 calculated the total mass 
within the Big Mo and Former Benzene Pipeline for the sandy fill/upper silty sand and lower silty 
sand as 80,000 and 290,000 pounds, respectively.  The total mass is inclusive of both the hotspot 
and SVE pilot test areas, at completion of the pilot test.  Therefore, it will not be necessary to 
specifically identify the hot spot nor the pilot test area mass reductions when comparisons are 
made to baseline conditions.   
 
To calculate the mass of benzene, the SAP has been revised to include multi-level soil sampling 
procedures.  The first approach will be consistent with the soil sampling procedures presented in 
the SVE Characterization Report.  The second approach will consist of collection of additional 
samples from within the same boring targeting 2-foot discrete intervals from 3 feet below ground 
surface (ft bgs) to 15 ft bgs, determined by the treatment interval(s) targeted during the previous 
year of operation.  Results from the first approach (i.e. targeting the soil depth with the highest 
total VOC measurement as field-screened with a photo-ionization detector), will be compared to 
historical mass estimates or concentrations.  This approach is expected to yield a value that will 
likely underestimate the performance of the SVE system, as areas with the most elevated soil 
concentrations can be the last to show significant improvement due to the mechanics of the pore 
volume exchanges and the potential for NAPL in the subsurface. Results from the second approach 
will be used to estimate the actual remaining mass in the soil using a 2-foot vertical sampling 
interval throughout the target area.  The average soil mass will be calculated for each discrete 
interval.  An average of the results may be used if the subset of borings sampled annually (a 
maximum of 15) are equally distributed throughout the treatment area.  The sampling plan after 
year 2 may be focused on those treatment areas that have shown sub-optimal performance relative 
to soil and vapor concentrations. Therefore the use of an average to calculate the benzene mass 
may not be applicable for the entire treatment area and in these instances an estimate may be 
derived or the total mass calculation will be deferred until the final sampling event, which will 
target all the delineation borings.  

 
 

 

• Appendix C [Piping & Instrumentation Diagrams] is provided but does not appear to be cited in the 
text.  Clarify if Appendix C needs to be included and address this [is] CBI material as commented 
above on the report and manual. 

 

Solutia Response:  
The Sampling and Analysis Plan has been modified to include a reference to Appendix C.  The 

information provided in Appendix C is not considered CBI. 
 
 
 
 
 
 

 







SOIL VAPOR EXTRACTION SYSTEM – 
CONSTRUCTION COMPLETION REPORT 

BIG MO & FORMER BENZENE PIPELINE AREAS 
 

W.G. KRUMMRICH FACILITY 
500 MONSANTO AVENUE 

SAUGET, ILLINOIS 
 

 

Prepared For: 
 

SOLUTIA, INC 
575 MARYVILLE CENTRE DRIVE 

ST. LOUIS, MO 63141 
 

 

Prepared By: 
 

 

 

22 MARIN WAY 
STRATHAM, NEW HAMPSHIRE 03885 

TEL: (603) 778-1100 
FAX: (603) 778-2121 

 

 

JUNE 2012 
 



Soil Vapor Extraction System Construction Completion Report 
Big Mo and Former Benzene Pipeline Areas 
W.G. Krummrich Facility June 2012 
Sauget, Illinois  Page i 
 

 

TABLE OF CONTENTS 

 

TABLE OF CONTENTS .............................................................................................................. i 

LIST OF TABLES ........................................................................................................................ ii 

LIST OF FIGURES ...................................................................................................................... ii 

LIST OF APPENDICIES ............................................................................................................ iii 

1.0  INTRODUCTION ............................................................................................................ 1 

1.1  SUMMARY OF REMEDIATION APPROACH ....................................................................... 1 

1.2  REMEDIATION OBJECTIVES ................................................................................................. 2 

2.0  SITE BACKGROUND INFORMATION ...................................................................... 3 

2.1  TREATMENT AREA CHARACTERIZATION ........................................................................ 3 

2.2  GEOLOGY AND HYDROGEOLOGY ...................................................................................... 3 

2.3  CONTAMINANTS OF CONCERN ........................................................................................... 4 

2.4  SOIL VAPOR EXTRACTION REMEDIATION OVERVIEW ................................................ 4 

3.0  SUMMARY OF THE SVE REMEDIATION SYSTEM DESIGN .............................. 5 

3.1  OVERVIEW OF SVE SYSTEM DESIGN ................................................................................. 5 

4.0  CONSTRUCTION COMPLETION SUMMARY ......................................................... 8 

4.1  WELL AND VAPOR PROBE CONSTRUCTION DETAILS ................................................... 8 

4.2  SVE/AI PIPING AND WELLHEAD CONSTRUCTION DETAILS ...................................... 10 

4.3  SYSTEM EQUIPMENT CONSTRUCTION DETAILS .......................................................... 11 

4.4  VAPOR TREATMENT SYSTEM CONSTRUCTION DETAILS .......................................... 13 

4.5  UTILITY CONSTRUCTION DETAILS .................................................................................. 13 

4.5.1  Natural Gas ........................................................................................................................... 13 

4.5.2  Sewer ..................................................................................................................................... 14 

4.5.1  Electrical ............................................................................................................................... 14 

 



Soil Vapor Extraction System Construction Completion Report 
Big Mo and Former Benzene Pipeline Areas 
W.G. Krummrich Facility June 2012 
Sauget, Illinois  Page ii 
 

 

TABLES 

 

Table 1 SVE Well and Vapor Probe Construction Details 

 

 

FIGURES 

 

Figure 1 Site Plan 

Figure 2 Big Mo and Former Benzene Pipeline Treatment Areas 

Figure 3 Soil Vapor Extraction/Air Injection System Process Flow Diagram 

Figure 4A Soil Vapor Extraction Piping Layout 

Figure 4B Air Injection Piping Layout 

Figure 5 Well and Vapor Probe Design Cross-Section 

Figure 6 Below Grade Trenching Detail 

Figure 7A Soil Vapor Extraction Wellhead Design Detail 

Figure 7B Combined Soil Vapor Extraction/Air Injection Wellhead Design Detail 

Figure 8A Below Grade Wellhead Manifold Detail A 

Figure 8B Below Grade Wellhead Manifold Detail B 

Figure 8C Below Grade Wellhead Manifold Detail C 

Figure 8D Below Grade Wellhead Manifold Detail D 

Figure 8E Expansion Coupling Detail E 

Figure 8F Main Line to Branch Line Flex Hose Connection Detail F 

Figure 8G Soil Vapor Extraction and Air Injection Piping Cleanouts Detail G 

Figure 9 Pipe Support Spacing Details 

Figure 10 Soil Vapor Extraction/Air Injection Pipe Construction and Sewer 

Discharge Connection Details 

Figure 11 Equipment Layout and Material Flow 

Figure 12A  Natural Gas Utilities Map 

 



Soil Vapor Extraction System Construction Completion Report 
Big Mo and Former Benzene Pipeline Areas 
W.G. Krummrich Facility June 2012 
Sauget, Illinois  Page iii 
 

 

 

FIGURES (cont.) 

 

Figure 12B Natural Gas Connection Details 

Figure 13 Sewer Utilities Map 

Figure 14 Electrical Utilities Map 

 

 

 

APPENDICES 

 

Appendix A SVE Equipment P&IDs and Construction Details 

Appendix B 2,000 SCFM Thermal Oxidizer Construction Details 

Appendix C 1,000 SCFM Thermal Oxidizer Construction Details 

 

 

 

 



Soil Vapor Extraction System Construction Completion Report 
Big Mo and Former Benzene Pipeline Areas 
W.G. Krummrich Facility June 2012 
Sauget, Illinois  Page 1 
 

 

1.0 INTRODUCTION 

 

XDD, LLC (XDD) has prepared this Soil Vapor Extraction Construction Completion Report 

(CCR) to present the as-built drawings for the remediation of unsaturated zone soil impacts in 

the Big Mo and Former Benzene Pipeline areas of the Solutia Inc. (Solutia) W.G. Krummrich 

Facility in Sauget, Illinois (“the site” or “the facility”).   

This CCR presents a summary of the final design and construction of the soil vapor extraction 

(SVE) system, including modifications and deviations from the final design, as presented in the  

100% Soil Vapor Extraction System Design (100% SVE system design) dated September 2011.  

As-built layouts and design drawings included in this CCR for well and wellhead construction, 

system manifolding, process piping, SVE system process equipment, vapor treatment, and 

installation of associated utilities that were modified due to site conditions supersede the 

corresponding drawings presented in the 100% SVE system design document.   

Refer to the 100% SVE system design document for the complete site background overview, 

remediation description, system design considerations, and detailed piping and equipment 

specifications.   

1.1 SUMMARY OF REMEDIATION APPROACH 

SVE will be implemented within the unsaturated portion of the Big Mo and Former Benzene 

Pipeline Treatment Areas [approximately 0 to 15 feet below ground surface (bgs)] using a dual-

level SVE and Air Injection (AI) well network.  The shallow SVE/AI wells have been designed 

to target the upper sandy fill/silty sand unit lying above the intermediate silty clay layer.  The 

deep SVE/AI wells target the lower silty sand unit below the intermediate silty clay layer and 

above the water table.  The intermediate silty clay layer will not be directly targeted by the SVE 

system because it has a low permeability and is not amenable to soil vapor extraction technology.  

Refer to Section 2.0 for a more detailed description of the geology within the SVE target 

interval.   
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1.2 REMEDIATION OBJECTIVES 

On February 26, 2008, the United States Environmental Protection Agency (USEPA) issued a 

Final Decision requiring Solutia to implement SVE at the site.  Per the Final Decision, SVE will 

be applied to unsaturated zone soils impacted with volatile organic compounds (VOCs) in the 

Former Benzene and Chlorobenzene Storage area the Former Benzene Pipeline area.  The VOCs 

that are considered the contaminants of concern (COCs) for SVE treatment are primarily 

benzene and chlorobenzene.  Refer to Figure 1 for the locations of these treatment areas.   

 

The operation strategies and soil and vapor sampling and monitoring programs (performance 

monitoring, compliance monitoring, etc.) are outlined in Section 11.0 of the September 2011 

100% Soil Vapor Extraction System Design (100% SVE system design), which details mass 

removal data evaluation and reporting.  As the SVE system approaches the remedial objectives, 

an assessment will be conducted to determine if the SVE should be shut down and/or 

transitioned to bioventing (BV) mode.  The protocol to determine when it is appropriate to cease 

SVE operations or make the transition to BV mode is presented in Appendix G of the 100% SVE 

system design. 
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2.0 SITE BACKGROUND INFORMATION 

 

The W.G. Krummrich Facility is a 314-acre facility located at 500 Monsanto Avenue, Sauget, 

Illinois.  The site is approximately one mile east, and in the floodplain, of the Mississippi River.  

The site is located in a heavily industrialized area, and has a history of approximately 100 years 

of industrial operations.   

2.1 TREATMENT AREA CHARACTERIZATION 

Soil characterization was conducted by URS Corporation (URS) in 2009 and 2010 within the 

proposed treatment areas.  Soil cores were geologically characterized and field screened for total 

organic vapors (which includes VOCs).  Selected soil samples were then analyzed for VOCs by 

USEPA Method 8260B. Results of soil characterization are presented in the Soil Vapor 

Extraction Treatment Area Characterization Report (Characterization Report) by URS, 

submitted to USEPA in November 2010.   

The areas for SVE treatment are based on the Characterization Report.  The extent of the Big 

Mo and Former Benzene Pipeline treatment areas are presented in Figure 2.    

2.2 GEOLOGY AND HYDROGEOLOGY 

Three soil units are observed in each of the treatment areas:   

 Sandy fill/upper silty sand layer (extending from ground surface approximately 10 feet 

bgs).  

 Intermediate silty clay layer (variable in thickness, and encountered at depths ranging 

from approximately 5 to 12 feet bgs).  In some areas, the intermediate silty clay layer was 

not detected.   

 Lower silty sand layer (encountered below the silty clay layer to a depth of approximately 

15 feet bgs).   

Geological cross-sections for the Big Mo and Former Benzene Pipeline treatment areas are 

presented in the 100% SVE system design document. 
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2.3 CONTAMINANTS OF CONCERN 

At the Big Mo and Former Benzene Pipeline treatment areas, the primary COC is benzene.  A 

summary of soil COC concentration data from the proposed treatment areas and detailed mass 

analysis is provided in the 100% SVE system design document.   

2.4 SOIL VAPOR EXTRACTION REMEDIATION OVERVIEW  

SVE is an in-situ remediation process designed to remove VOCs from unsaturated zone soils by 

inducing air flow through the soil pores.  VOCs partition into the air stream as it passes through 

the soil pores, and the air containing VOCs is subsequently extracted at the SVE wellheads.  In 

general, the conceptual design of a SVE system is based upon flushing enough air through the 

soils to achieve the remediation objectives.  The remediation system is also equipped with the 

capability to inject air into select SVE wells.  The AI system provides a source of clean air to the 

subsurface to improve the overall air flushing performance.   

The SVE system design is based on data collected during the SVE pilot test conducted in 2009 

and 2010.  A summary of the SVE pilot test and key design parameters including target pore 

volume exchange rates, radius of influence (ROI) and well spacing are provided in the 100% 

SVE system design document.   
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3.0 SUMMARY OF THE SVE REMEDIATION SYSTEM DESIGN 

 

The overall remediation approach for the site consists of SVE to remove contaminant vapors and 

AI to increase the efficiency of the SVE system by providing atmospheric air to the shallow and 

deep soil intervals.  Select SVE wells are configured for operation in either extraction or 

injection mode (combination SVE/AI wells).  The extracted vapors are to be treated using 

thermal oxidizers.  Condensate generated by the SVE system will be treated using liquid-phase 

granular activated carbon (LGAC) prior to discharge to the on-site sewer.  Light non-aqueous 

phase liquids (LNAPL) that are accumulated within the SVE system condensate are to be 

separated and drummed for characterization and off-site disposal.  A complete summary of the 

SVE process flow is presented on Figure 3.   

3.1 OVERVIEW OF SVE SYSTEM DESIGN 

A summary of the key design elements of the full-scale treatment system are outlined below.   

For detailed design specifications, refer to the 100% SVE system design document.  The as-built 

construction and installation details are described in Section 4.0. 

Target Depth Intervals:  The SVE system is designed to treat only the sandy fill/upper silty sand 

and lower silty sand layers as described in Section 2.2.  Separate SVE wells (shallow and deep 

screen intervals) are installed in each of these soil layers. 

Wellheads and Manifold Piping: Wellhead assemblies have been constructed for each SVE and 

combination SVE/AI well. Above-grade piping has been connected to the wells and external 

process piping for the thermal oxidizer (ThermOx) units and the sewer discharge to the main 

equipment container.  Below-grade piping and trenching connect wells located in roads/access-

ways to the main manifold or branch lines at above-grade locations.   

Piping Heat Trace and Insulation:  The SVE branch and main manifold pipes are heat-traced and 

insulated.  The AI manifold has insulation only.  Clean-outs, wellheads including the well riser 

pipes from the wellhead to surface grade, and lateral assemblies are not insulated.  The treated 

condensate discharge line to the sewer is heat-traced and insulated.     
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SVE:  The SVE system is a high-flow, low-vacuum system designed to extract soil vapors from 

the sandy fill/upper silty sand and lower silty sand layers.  The system is designed with the 

capacity to operate in one of the two target soil layers at any given time.  The total SVE system 

design capacity is 2,250 standard cubic feet per minute (scfm).   

AI System:  The remediation system includes an AI system.  The AI system is a high-flow, low-

pressure system designed to increase the efficiency of the SVE system by providing atmospheric 

air to the shallow and deep soil intervals.  Select SVE wells can be configured for operation in 

either extraction or injection mode (combination SVE/AI wells).  The AI system is designed with 

the capacity to operate in one of the two target soil layers at any given time.  The total AI system 

design capacity is 1,500 scfm. 

Condensate Treatment:  Soil vapor extracted by the SVE system passes through air-moisture 

separator (AMS) units.  Condensate (water and potentially LNAPL) collected in the AMS units 

is automatically transferred to an oil-water separator (OWS).  LNAPL separated from the 

condensate is held within an internal storage tank within the OWS.  When the internal LNAPL 

storage tank in the OWS reaches capacity, the separated LNAPL will be manually transferred 

into Department of Transportation (DOT)-approved 55-gallon drums to be disposed of by 

Solutia.  Liquid from the OWS is pumped through two LGAC units placed in series prior to 

discharge to the facility sewer (under permit with the American Bottoms Regional Wastewater 

Treatment Facility).   

System Controls:  A programmable logic controller (PLC) controls all automated functions of 

the SVE system.  The PLC system will allow remote monitoring and review of operating status 

at any time.  The remote monitoring system is used to monitor flows, vacuums/pressures and 

operating temperatures, as well as the position of safety sensors and controls (e.g., pressure 

switches, level switches, motor-operated valves, etc.).  The PLC also controls the appropriate 

system response to alarm conditions.  An autodialer system transmits alarm conditions to the 

operator. 
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Vapor Treatment:  The SVE process vapor passes through the AMS and SVE blowers, and is 

then routed to two natural-gas-fired ThermOx units operating in parallel.  The ThermOx units 

oxidize VOCs in the extracted vapors prior to discharge to the atmosphere under an Illinois 

Environmental Protection Agency (IEPA) Construction Permit.  A 2,000 scfm ThermOx unit 

(ThermOx #1) will be used throughout the entire duration of the SVE treatment in the Big Mo 

area.  A second, 1,000 scfm ThermOx unit (ThermOx #2) supplements the first unit until initial 

concentrations of VOCs decline.  Each of the ThermOx units has been constructed to operate 

with a heat exchanger and catalyst to increase future operational efficiency when VOC 

concentrations decline. 

When benzene vapors have decreased sufficiently that operation of two ThermOx units is no 

longer required, ThermOx #2 will be relocated to another treatment area.   

Electrical Design: Electricity has been supplied via a 600-ampere, 480-volt, three-phase 

overhead connection.  Equipment connections include the process equipment control panel, 

thermal oxidizer (ThermOx) units, and heat trace. 
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4.0 CONSTRUCTION COMPLETION SUMMARY  

 

The SVE system was constructed according to the design details presented in the 100% SVE 

system design document, with minor modifications.  The following construction and installation 

details as well as a summary of any modifications to the system design are included in this 

section:   

 Well and vapor probe construction and installation details, including the well and vapor 

probe layout and as-built screen and well materials intervals. 

 SVE/AI construction installation details, including the main manifold piping system and 

related components required to connect the SVE/AI wells to the process equipment, and 

the demobilization of the SVE pilot test. 

 SVE equipment construction and installation details, including the as-built piping and 

instrumentation diagrams (P&IDs).   

 Vapor treatment system construction and installation details, including the as-built 

P&IDs. 

 Summary of final construction and installation details of the system utilities, including 

natural gas, sewer, and electrical. 

4.1 WELL AND VAPOR PROBE CONSTRUCTION DETAILS 

The well layout and construction design presented in the 100% SVE system design document 

included decommissioning of former SVE pilot test wells, soil sampling, the SVE well and vapor 

probe locations, and construction details.  The following is a description of the construction and 

installation details along with deviations from the 100% design.   

 Pilot test wells were decommissioned in August 2011 according to the specifications 

outlined in the 100% SVE system design document.  Well sealing forms were submitted 

to the Illinois Department of Public Health in September 2011.   
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 Installation of 75 shallow and 81 deep SVE wells was completed in September 2011.  Per 

the 100% SVE system design, 76 shallow and 82 deep SVE wells were to be installed.  

The shallow and deep SVE wells at location SVE-06 were not installed due to the 

presence of an active loading dock in the immediate area. The remaining 75 shallow and 

81 deep SVE wells were installed according to the 100% design specifications.  The final 

SVE well and piping layout is presented on Figures 4A and 4B.   

 At each SVE well location, soil borings were advanced using sonic drilling techniques 

with continuous soil sampling from 0 feet bgs up to 15 feet bgs.  Soils were examined 

visually and characterized by the project geologist.  Soil geology from each location was 

used to determine the screen intervals for both the shallow and deep SVE wells.  The 

average well screen intervals for the shallow and deep SVE wells are 3.8 to 6.8 feet bgs 

and 11 to 15 feet bgs, respectively.   

 The vapor probe screen intervals were determined based on the SVE well screens in the 

vicinity of each nested vapor probe set.  Vapor probes were constructed with a 1-foot 

screen and 1-foot sump.  The average vapor probe screen/sump intervals for the shallow 

and deep vapor probes are 4.4 to 6.3 feet bgs and 13 to 15 feet bgs, respectively.   

 The 100% design identified 15 shallow and 15 deep SVE wells and 5 nested vapor probe 

pairs for below grade completion to access to active plant areas in the vicinity of the Big 

Mo and Former Benzene Pipeline Treatment Areas.  Due to site access issues identified 

during system construction, the below grade/above grade well layout was revised  

(Figure 4A).  The following is a summary of the well layout revisions: 

o Select SVE locations south of Building BBW (shallow and/or deep SVE wells 

SVE-69, SVE-72, SVE-73, and SVE-74) and vapor probe VP-13 were completed 

above grade. 

o Along the eastern edge of the treatment area, shallow and deep SVE wells  

SVE-18, SVE-19, SVE-44, SVE-45, and SVE-58 and vapor probe VP-03 were 

completed below grade to allow vehicle access.   
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Table 1 presents as-built construction details for the SVE wells and vapor probes including 

the installation date, soil geology, and construction intervals.  To ensure a proper seal, it was 

necessary that the well screen and associated sand pack be placed approximately 2.5 feet 

below grade. There were several areas where the presence of the silty clay layer was close to 

the ground surface which made it necessary to install a subset of the SVE wells partially  

(or in a few instances, entirely) within the silty clay.  In the instances where the screen and 

sand pack are located in both the sandy fill/upper silty sand and the silty clay, the significant 

difference in permeabilities between the soil types will result in the majority of flow traveling 

within the more permeable upper silty sand layer.  Figures 4A and 5 present the as-built 

SVE well and vapor probe layout and design details, respectively.   

4.2 SVE/AI PIPING AND WELLHEAD CONSTRUCTION DETAILS 

The SVE/AI piping construction and installation completion details are provided below. 

 Demobilization and deconstruction of the SVE pilot test was completed in August 2011.  

 As described in Section 4.1, several below-grade SVE well completions were modified to 

above-grade completions and vice versa to address concerns with plant access  

(Figures 4A and 4B).  The trenching plan was modified according to the revised well 

layout and the below- grade trenching was completed per the 100% SVE system design 

(Figure 6).   

 The SVE and combination SVE/AI wellhead assemblies were constructed and installed 

per the 100% SVE system design document (Figures 7A and 7B).  The as-built below-

grade to above-grade wellhead manifold details are presented on Figures 8A through 

8D.   

 The SVE and AI field manifold piping was constructed and installed per the 

specifications outlined in the 100% SVE system design.  The as-built SVE and AI piping 

layouts are presented on Figures 4A and 4B, respectively.  Piping details including 

expansion couplings, flex hose connections and branch line cleanouts are presented on 

Figures 8E through 8G.  Pipe support spacing details are presented on Figure 9.      
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 The SVE main and branch process piping were heat-traced and insulated according to the 

100% SVE system design.  A single strand of heat trace (10 watts per foot) was applied 

to all 6-inch SVE manifolding and two strands were applied to the 12-inch SVE manifold 

piping.  The AI main and branch process piping were insulated only (Figure 10).   

The insulation saddles placed along the manifold and branch lines were retro-fitted with a 

banding material to secure the insulation and saddle to allow for expansion of the 

manifold and branch line pipes without compromising the insulation. 

 Equipment installation of the SVE equipment container and ThermOx units, connection 

of field manifold piping to the process equipment, and the final connections between 

process equipment were completed in accordance with the 100% SVE system design.  

The equipment layout and the process flow streams are presented on Figure 11.   

The final construction of the SVE well risers, SVE/AI wellheads and two-inch lateral 

assemblies were not insulated.  The SVE and SVE/AI lateral assemblies were sloped as 

described in the 100% SVE system design.  It was determined during construction that it was 

not necessary to insulate the risers, wellheads, and laterals because typical extraction vapor and 

injection air temperatures are anticipated to be above the freezing point of water. 

4.3 SYSTEM EQUIPMENT CONSTRUCTION DETAILS 

The SVE equipment was designed and fabricated for simultaneous treatment of the Big Mo and 

Former Benzene Pipeline areas.  The equipment was installed in December 2011 according to 

the following design summary: 

 The SVE equipment is housed in a 10-foot by 40-foot turn-key enclosure. 

 The SVE system is designed with the capacity to provide 2,250 scfm at 10 inches of 

mercury (“Hg) measured at the inlet of the remediation enclosure wall and less than  

1” Hg at the outlet.  

 The AI component is designed to provide 1,500 scfm at 6 pounds per square inch (psi) at 

the remediation enclosure outlet.   
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 The condensate handling system is designed to separate, treat, and discharge water and/or 

LNAPL accumulating at a rate of 0.5 gallons per minute (gpm). 

The SVE system was constructed based on the design specifications outlined in the 100% SVE 

design document.  Appendix A presents the as-built P&IDs by the equipment manufacturer for 

the SVE, condensate handling and treatment, and AI systems.   

Three modifications were incorporated into the system design:   

 A temperature alarm (TIA 001) was included on the combined process air inlet to the 

SVE container (Appendix A).  The temperature alarm will shut down the SVE system if 

a high temperature condition occurs. 

 The basic processing control system (BPCS) for the PLC and the level switches were 

upgraded to a safety integrity level (SIL) rating of 1.0.  The SIL upgrades resulted in the 

following modifications: 

o A PLC was supplied by the manufacturer that meets the SIL 1 rating.  This 

modification had no effect on the programming, input/output schedule, and alarm 

conditions that were outlined in the 100% system design. 

o The level switches for the AMS units, the OWS, and the internal NAPL storage 

tank of the OWS were replaced with level transmitters (Appendix A).  The level 

transmitters use microwave technology to determine the “percent full”.  The PLC 

is programmed with “percent full” levels to trigger transfer pump startup  

(high switch)/shutdown (low switch) and the high-high alarm.  The following is a 

list of the level switches replaced with the level transmitters: 

 LT 101 replaced LS 101, 102, 103; 

 LT 201 replaced LS 201, 202, 203; 

 LT 301 replaced LS 301, 302, 303; 

 LT 701 replaced LS 701, 702, 703; and 

 LT 702 replaced LS 704, 705. 
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4.4 VAPOR TREATMENT SYSTEM CONSTRUCTION DETAILS 

The thermal oxidation units were designed, fabricated, and installed in December 2011 in 

accordance with the 100% SVE design document.   

The thermal oxidation units are designed for an initial process flow rate of 3,000 scfm using two 

independent units operated in parallel (ThermOx #1: capacity of 2,000 scfm, and ThermOx #2: 

capacity of 1,000 scfm). The ThermOx units will treat volatile organic compounds (VOCs), 

primarily benzene, in SVE vapor prior to discharge to the atmosphere per requirements of the 

Illinois Environmental Protection Agency (IEPA) Clean Air Act Permit Program (CAAPP) 

Construction Permit. It is anticipated that initial benzene concentrations will be at the maximum 

allowable concentration for the ThermOx units based on the % lower explosive limit (LEL)  

[up to 40% LEL, 4,800 parts per million by volume (ppmv)].  

It is anticipated that, as mass removal rates decline during ongoing operation of the SVE system, 

ThermOx #2 unit will eventually be taken off-line and relocated to the North Tank Farm area.  

The final design and materials specifications for ThermOx #1 and ThermOx #2 are presented in 

Appendix B and Appendix C, respectively.  

4.5 UTILITY CONSTRUCTION DETAILS 

The utility connections that were components of the 100% SVE design document included both 

natural gas and sewer.  Natural gas piping was installed for operation of the thermal oxidation 

units.  The sewer line was installed to convey treated water separated from the soil vapor by the 

SVE equipment.  The natural gas and sewer lines were constructed in accordance with the 100% 

SVE design document with the following exceptions. 

4.5.1 NATURAL GAS 

As per the 100% SVE system design, the natural gas supply was extended from an existing 

facility connection and piped to both ThermOx units.  Natural gas piping was connected to an 

existing service within the facility and hung from existing overhead pipe supports until 

transitioning to 6” above ground level near the Big Mo treatment area.  Figure 12A presents the 
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location of the natural gas line, with additional details presented on Figure 12B.  Final 

construction deviations from the design are as follows: 

 Block and bleed valving originally located at the transition from above- to below-grade 

supports was moved closer to the system equipment (Figure 12B).  The construction 

modification was made to facilitate future access to the area by heavy equipment for 

eventual removal of the 1,000 scfm ThermOx unit. 

 A dual natural gas regulator and visible pressure alarm system were installed along the 

piping to protect against regulator failure and over-pressurization of the ThemOx fuel 

trains (Figure 12B). 

 Natural gas piping layout was finalized directly adjacent to the two thermal oxidizers 

(Figure 11). 

 Natural gas piping installed upstream of the dual regulator system was constructed with 

pressure-tight welded connections.  The remaining piping was completed with pressure-

tight threaded and flange fittings. 

4.5.2 SEWER 

The sewer line was constructed to convey the treated water generated by the SVE equipment in 

accordance with the 100% design.  The final piping layout is presented on Figure 13 with 

additional details presented on Figure 10.  

4.5.1 ELECTRICAL 

The electrical service and heat trace were installed in accordance with the 100% design with one 

exception.  To signal a potential electrical failure, visual heat trace alarms were added to the 

terminus of each branch line.  The final electrical utility layout is presented on Figure 14. 
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TABLES 

 

 



Top of Screen
Bottom of 

Screen
Top of Screen

Bottom of 
Screen

SVE-01 D 9/6/11 0.0 to 7.5 7.5 to 10.5 10.5 to 15.0 -- -- 9.5 to 10.5 10.5 to 15.0 11 15

SVE-02 S/D 9/6/11 0.0 to 6.0 6.0 to 11.0 11.0 to 15.0 2.5 to 3.5 3.5 to 6.5 4 6 6.5 to 12.5 12.5 to 15.0 13 15

SVE-03 S 9/2/11 0.0 to 5.3 3.0 to 4.0 4.0 to 7.5 4.5 7.5 -- --

SVE-04 S 9/2/11 0.0 to 7.5 3.0 to 4.0 4.0 to 6.5 4.5 6.5 -- --

SVE-05 S/D 9/2/11 0.0 to 5.0 5.0 to 11.6 11.6 to 15.0 3.0 to 4.0 4.0 to 6.5 4.5 6.5 9.5 to 10.5 10.5 to 15.0 11 15

SVE-06 S/D** 8/31/11 -- -- -- --

SVE-07 D 8/31/11 0.0 to 5.9 5.9 to 9.2 9.2 to 15.0 -- -- 9.5 to 10.5 10.5 to 15.0 11 15

SVE-08 D 9/2/2011 6.0 to 10.0 10.0 to 10.7 10.7 to 15.0 -- -- 9.5 to 10.5 10.5 to 15.0 11 15

SVE-09 S/D 8/31/2011 0.0 to 2.5 2.5 to 10.8 10.8 to 15.0 1.5 to 2.5 2.5 to 5.0 3 5 9.5 to 10.5 10.5 to 15.0 11 15

SVE-10 S/D 8/31/2011 0.0 to 4.8 4.8 to 10.6 10.6 to 15.0 2.5 to 3.5 3.5 to 6.0 4 6 9.5 to 10.5 10.5 to 15.0 11 15

SVE-11 S/D 8/30/2011 0.0 to 4.0 4.0 to 8.6 8.6 to 15.0 2.5 to 3.5 3.5 to 8.0 4 8 9.5 to 10.5 10.5 to 15.0 11 15

SVE-12 S/D 8/30/11 0.0 to 7.0 7.0 to 10.0 10.0 to 15.0 1.5 to 2.5 2.5 to 5.0 3 5 9.5 to 10.5 10.5 to 15.0 11 15

SVE-13S 8/18/11 0.0 to 8.6 8.6 to 12.3 12.3 to 15.0 1.5 to 2.5 2.5 to 6.0 3 5 6.0 to 15.0 -- --

SVE-14 S/D 8/18/11 5.0 to 8.2 8.2 to 11.3 11.3 to 15.0 1.5 to 2.5 2.5 to 5.0 3 5 9.5 to 10.5 10.5 to 15.0 11 15

SVE-15 S/D 8/18/11 0.0 to 5.0 5.0 to 15.0 2.5 to 3.5 3.5 to 6.0 4 6 9.5 to 10.5 10.5 to 15.0 11 15

SVE-16 S/D 8/18/11 5.0 to 9.3 2.5 to 3.5 3.5 to 6.0 4 6 9.5 to 10.5 10.5 to 15.0 11 15

SVE-17 S/D 8/19/11 0.0 to 3.5 3.5 to 4.5 5.5 to 6.0 2.5 to 3.5 3.5 to 6.0 4 6 9.5 to 10.5 10.5 to 15.0 11 15

SVE-18 S/D 8/18/11 0.0 to 5.0 -- 2.5 to 3.5 3.5 to 8.0 4 8 9.5 to 10.5 10.5 to 15.0 11 15

SVE-19 S/D 8/25/11 0.0 to 7.0 12.0 to 15.0 2.5 to 3.5 3.5 to 9.0 4 9 9.5 to 10.5 10.5 to 15.0 11 15

SVE-20 S/D 8/25/11 0.0 to 5.5 5.5 to 10.5 10.5 to 15.0 1.5 to 2.5 2.5 to 7.0 3 7 9.5 to 10.5 10.5 to 15.0 11 15

SVE-21 S/D 8/24-25/11 0.0 to 7.0 7.0 to 9.5 9.5 to 15.0 2.5 to 3.5 3.5 to 8.0 4 8 9.5 to 10.5 10.5 to 15.0 11 15

SVE-22 S/D 8/24/11 0.0 to 7.0 1.5 to 2.5 2.5 to 7.0 3 7 9.5 to 10.5 10.5 to 15.0 11 15

SVE-23 S/D 8/24/11 0.0 to 5.1 5.1 to 12.2 12.2 to 15.0 1.5 to 2.5 2.5 to 7.0 3 7 9.5 to 10.5 10.5 to 15.0 11 15

SVE-24 S/D 8/24/11 0.0 to 3.5 3.5 to 9.5 9.5 to 15.0 1.5 to 2.5 2.5 to 5.0 3 5 9.5 to 10.5 10.5 to 15.0 11 15

SVE-25 S/D 9/6/11 0.0 to 5.5 5.5 to 10.0 10.0 to 15.0 2.5 to 3.5 3.5 to 6.0 4 6 9.5 to 10.5 10.5 to 15.0 11 15

SVE-26 S/D 8/24/11 0.0 to 4.3 4.3 to 8.0 8.0 to 15.0 1.5 to 2.5 2.5 to 7.0 3 6 9.5 to 10.5 10.5 to 15.0 11 15

SVE-27 S/D 8/24-25/11 0.0 to 7.0 7.0 to 13.9 13.9 to 15.0 1.5 to 2.5 2.5 to 8.0 3 8 9.5 to 10.5 10.5 to 15.0 11 15

SVE-28 S/D 8/25/11 0.0 to 7.0 7.0 to 9.7 9.7 to 15.0 1.5 to 2.5 2.5 to 8.0 3 8 9.5 to 10.5 10.5 to 15.0 11 15

SVE-29 S/D 8/25/11 0.0 to 10.5 10.5 to 15.0 2.5 to 3.5 3.5 to 8.0 4 8 9.5 to 10.5 10.5 to 15.0 11 15

SVE-30 S/D 8/25/11 0.0 to 4.0 4.0 to 8.0 8.0 to 15.0 1.5 to 2.5 2.5 to 7.0 3 7 9.5 to 10.5 10.5 to 15.0 11 15

SVE-31 S/D 8/31/11 0.0 to 7.0 7.0 to 15.0 3.0 to 4.0 4.0 to 8.5 4.5 8.5 9.5 to 10.5 10.5 to 15.0 11 15

SVE-32 S/D 8/31/11 0.0 to 8.2 8.2 to 15.0 3.0 to 4.0 4.0 to 7.5 4.5 7.5 9.5 to 10.5 10.5 to 15.0 11 15

SVE-33 S/D 8/26/11 0.0 to 7.0 7.0 to 10.5 10.5 to 15.0 2.5 to 3.5 3.5 to 7.0 4 7 9.5 to 10.5 10.5 to 15.0 11 15

SVE-34 S/D 8/26/11 0.0 to 10.0 10.0 to 11.0 11.0 to 15.0 3.5 to 4.5 4.5 to 8.0 5 8 9.5 to 10.5 10.5 to 15.0 11 15

SVE-35 S/D 8/25/11 0.0 to 9.5 9.5 to 10.0 10.0 to 15.0 2.5 to 3.5 3.5 to 8.0 4 8 9.5 to 10.5 10.5 to 15.0 11 15

SVE-36 S/D 8/25/11 0.0 to 9.0 9.0 to 11.0 11.0 to 15.0 2.5 to 3.5 3.5 to 8.0 4 8 9.5 to 10.5 10.5 to 15.0 11 15

SVE-37 S/D 8/25/11 0.0 to 7.0 7.0 to 11.5 11.5 to 15.0 1.5 to 2.5 2.5 to 7.0 3 7 9.5 to 10.5 10.5 to 15.0 11 15

SVE-38 D 9/6/11 0.0 to 6.5 6.5 to 15.0 -- -- 9.5 to 10.5 10.5 to 15.0 11 15

SVE-39 S/D 8/25/11 0.0 to 5.5 5.5 to 10.0 10.0 to 15.0 1.5 to 2.5 2.5 to 5.0 3 5 9.5 to 10.5 10.5 to 15.0 11 15

SVE-40 S/D 8/25/11 0.0 to 7.0 7.0 to 10.0 10.0 to 15.0 2.5 to 3.5 3.5 to 8.0 4 8 9.5 to 10.5 10.5 to 15.0 11 15

SVE-41 S/D 8/25-8/26 0.0 to 7.0 7.0 to 11.0 11.0 to 15.0 2.5 to 3.5 3.5 to 8.0 4 8 9.5 to 10.5 10.5 to 15.0 11 15

SVE-42 S/D 8/26/11 0.0 to 7.0 7.0 to 10.5 10.5 to 15.0 2.5 to 3.5 3.5 to 7.0 4 7 9.5 to 10.5 10.5 to 15.0 11 15

SVE-43 S/D 8/26/11 0.0 to 5.0 5.0 to 11.0 11.0 to 15.0 1.5 to 2.5 2.5 to 5.0 3 5 9.5 to 10.5 10.5 to 15.0 11 15

SVE-44 S/D 8/26/11 0.0 to 9.5 9.5 to 15.0 2.5 to 3.5 3.5 to 5.0 3 5 9.5 to 10.5 10.5 to 15.0 11 15

SVE-45 S/D 8/31/11 0.0 to 9.4 10.9 to 15.0 2.5 to 3.5 3.5 to 8.0 4 8 9.5 to 10.5 10.5 to 15.0 11 15

SVE-46 S/D 8/30/11 0.0 to 9.0 9.0 to 15.0 2.5 to 3.5 3.5 to 7.0 4 7 9.5 to 10.5 10.5 to 15.0 11 15

SVE-47 S/D 8/30/11 0.0 to 5.0 5.0 to 9.0 9.0 to 15.0 1.5 to 2.5 2.5 to 6.0 3 6 9.5 to 10.5 10.5 to 15.0 11 15

SVE-48 S/D 8/30/11 0.0 to 7.0 7.0 to 10.2 10.2 to 15.0 1.5 to 2.5 2.5 to 6.0 3 6 9.5 to 10.5 10.5 to 15.0 11 15

SVE-49 S/D 8/30/11 0.0 to 6.0 6.0 to 10.5 10.5 to 15.0 2.5 to 3.5 3.5 to 8.0 4 8 9.5 to 10.5 10.5 to 15.0 11 15

SVE-50 S/D 8/26/11 0.0 to 6.5 6.5 to 9.5 9.5 to 15.0 2.5 to 3.5 3.5 to 7.0 4 7 9.5 to 10.5 10.5 to 15.0 11 15

SVE-51 D 9/6/11 0.0 to 2.8 2.8 to 7.0 7.0 to 15.0 -- -- 9.5 to 10.5 10.5 to 15.0 11 15

SVE-52 S/D 9/6/11 0.0 to 6.0 6.0 to 7.0 2.5 to 3.5 3.5 to 6.0 4 6 9.5 to 10.5 10.5 to 15.0 11 15

SVE-53 S/D 8/30/11 0.0 to 4.0 4.0 to 9.7 9.7 to 15.0 1.5 to 2.5 2.5 to 6.0 3 6 9.5 to 10.5 10.5 to 15.0 11 15

SVE-54 S/D 8/30/11 0.0 to 5.5 5.5 to 9.4 9.4 to 15.0 1.5 to 2.5 2.5 to 7.0 3 7 9.5 to 10.5 10.5 to 15.0 11 15

SVE-55 S/D 8/30/11 0.0 to 5.8 5.8 to 7.0 1.5 to 2.5 2.5 to 7.0 3 7 9.5 to 10.5 10.5 to 15.0 11 15

SVE-56 S/D 8/30/11 0.0 to 7.5 7.5 to 8.1 8.1 to 15.0 1.5 to 2.5 2.5 to 7.0 3 7 9.5 to 10.5 10.5 to 15.0 11 15

SVE-57 S/D 8/30/11 0.0 to 8.5 8.5 to 10.2 1.5 to 2.5 2.5 to 7.0 3 7 9.5 to 10.5 10.5 to 15.0 11 15

SVE-58 S/D 9/7/11 0.0 to 7.4 8.5 to 15.0 2.5 to 3.5 3.5 to 8.0 4 8 9.5 to 10.5 10.5 to 15.0 11 15

SVE-59 S/D 9/7/11 0.0 to 6.3 6.3 to 15.0 3.0 to 4.0 4.0 to 7.5 4.5 7.5 9.5 to 10.5 10.5 to 15.0 11 15

SVE-60 S/D 9/7/11 0.0 to 6.0 6.0 to 8.5 8.5 to 15.0 2.5 to 3.5 3.5 to 7.0 4 7 9.5 to 10.5 10.5 to 15.0 11 15

Date 
Installed

Well ID 

Shallow Interval Deep Interval

(ft bgs) (ft bgs)

SF/USS

(ft)

ISC

(ft)

LSS

(ft)

Sand Filter Pack

(ft)

Soil Geology*

Bentonite

SVE Wells

-- --

-- ----

--

--

-- -- --

-- -- --

(ft)

Sand Filter Pack

(ft)

Bentonite

(ft)

---- -- --

--

--

-- --

-- --

-- --

--

-- --

--

7.0

--

--

-- -- --

--

--

-- --
--

9.4

--

--

--

7.4

TABLE 1
SVE Well and Vapor Probe Construction Details

SVE Construction Completion Report
W.G. Krummrich Facility, Sauget, Illinois
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Top of Screen
Bottom of 

Screen
Top of Screen

Bottom of 
Screen

Date 
Installed

Well ID 

Shallow Interval Deep Interval

(ft bgs) (ft bgs)

SF/USS

(ft)

ISC

(ft)

LSS

(ft)

Sand Filter Pack

(ft)

Soil Geology*

Bentonite

(ft)

Sand Filter Pack

(ft)

Bentonite

(ft)

TABLE 1
SVE Well and Vapor Probe Construction Details

SVE Construction Completion Report
W.G. Krummrich Facility, Sauget, Illinois

SVE-61 S/D 8/30/11 0.0 to 4.8 4.8 to 10.4 10.4 to 15.0 1.5 to 2.5 2.5 to 7.0 3 7 9.5 to 10.5 10.5 to 15.0 11 15

SVE-62 S/D 8/30/11 0.0 to 4.9 4.9 to 9.1 9.1 to 15.0 1.5 to 2.5 2.5 to 7.0 3 7 9.5 to 10.5 10.5 to 15.0 11 15

SVE-63 S/D 9/6/11 0.0 to 5.0 5.0 to 6.0 11.0 to 15.0 2.5 to 3.5 3.5 to 6.0 4 6 9.5 to 10.5 10.5 to 15.0 11 15

SVE-64 S/D 9/7/11 0.0 to 6.5 6.5 to 8.0 8.0 to 15.0 2.5 to 3.5 3.5 to 7.0 4 7 9.5 to 10.5 10.5 to 15.0 11 15

SVE-65 S/D 9/6/11 0.0 to 12.5 12.5 to 14.0 14.0 to 15.0 3.5 to 4.5 4.5 to 8.0 5 8 9.5 to 10.5 10.5 to 15.0 11 15

SVE-66 S/D 8/31/11 0.0 to 7.0 7.0 to 13.0 13.0 to 15.0 2.5 to 3.5 3.5 to 8.0 4 8 9.5 to 10.5 10.5 to 15.0 11 15

SVE-67 S/D 9/6/11 0.0 to 6.0 6.0 to 8.5 8.5 to 15.0 3.0 to 4.0 4.0 to 6.5 4.5 6.5 9.5 to 10.5 10.5 to 15.0 11 15

SVE-68 S/D 9/7/11 0.0 to 6.0 6.0 to 15.0 3.0 to 4.0 4.0 to 7.5 4.5 7.5 9.5 to 10.5 10.5 to 15.0 11 15

SVE-69 S/D 9/8/11 0.0 to 4.5 4.5 to 7.4 7.4 to 15.0 2.5 to 3.5 3.5 to 6.0 4 6 9.5 to 10.5 10.5 to 15.0 11 15

SVE-70 S/D 9/8/11 0.0 to 4.5 4.5 to 10.1 10.1 to 15.0 2.5 to 3.5 3.5 to 7.0 4 7 9.5 to 10.5 10.5 to 15.0 11 15

SVE-71 S/D 9/9/11 0.0 to 3.0 13.0 to 15.0 2.5 to 3.5 3.5 to 7.0 4 7 9.5 to 10.5 10.5 to 15.0 11 15

SVE-72 S/D 9/7/11 0.0 to 7.0 7.0 to 8.0 8.0 to 15.0 3.0 to 4.0 4.0 to 6.5 4.5 6.5 9.5 to 10.5 10.5 to 15.0 11 15

SVE-73 S/D 9/7/11 0.0 to 5.7 5.7 to 9.0 9.0 to 15.0 3.0 to 4.0 4.0 to 5.5 4.5 5.5 9.5 to 10.5 10.5 to 15.0 11 15

SVE-74 D 9/7/11 0.0 to 7.4 7.4 to 10.0 10.0 to 15.0 -- -- 9.5 to 10.5 10.5 to 15.0 11 15

SVE-75 D 9/9/11 0.0 to 3.5 3.5 to 10.5 10.5 to 15.0 -- -- 9.5 to 10.5 10.5 to 15.0 11 15

SVE-76 D 9/8/11 0.0 to 8.5 8.5 to 15.0 -- -- 9.5 to 10.5 10.5 to 15.0 11 15

SVE-77 D 9/8/11 0.0 to 10.0 10.0 to 15.0 -- -- 9.5 to 10.5 10.5 to 15.0 11 15

SVE-78 S/D 9/9/11 0.0 to 6.0 6.0 to 10.8 10.8 to 15.0 3.0 to 3.5 3.5 to 7.0 4 7 9.5 to 10.5 10.5 to 15.0 11 15

SVE-79 S/D 9/8/11 0.0 to 2.4 2.4 to 10.0 10.0 to 15.0 2.5 to 3.5 3.5 to 7.0 4 7 9.5 to 10.5 10.5 to 15.0 11 15

SVE-80 S/D 9/9/11 0.0 to 3.5 3.5 to 11.6 11.6 to 15.0 3.0 to 3.5 3.5 to 7.0 4 7 9.5 to 10.5 10.5 to 15.0 11 15

SVE-81 S/D 9/8/11 0.0 to 6.0 6.0 to 10.0 10.0 to 15.0 2.5 to 3.5 3.5 to 7.0 4 7 9.5 to 10.5 10.5 to 15.0 11 15

SVE-82 S/D 9/9/11 0.0 to 6.0 6.0 to 10.0 10.0 to 15.0 3.0 to 3.5 3.5 to 7.0 4 7 9.5 to 10.5 10.5 to 15.0 11 15

SVE-83 S/D 9/8/11 6.0 to 10.8 10.8 to 15.0 3.0 to 4.0 4.0 to 7.5 4.5 7.5 9.5 to 10.5 10.5 to 15.0 11 15

SVE-84 S/D 9/9/11 0.0 to 6.8 6.8 to 7.3 7.3 to 15.0 3.0 to 3.5 3.5 to 7.0 4 7 9.5 to 10.5 10.5 to 15.0 11 15

SVE-85 S/D 9/8/11 0.0 to 2.0 2.0 to 11.7 11.7 to 15.0 1.5 to 2.5 2.5 to 6.0 3 6 9.5 to 10.5 10.5 to 15.0 11 15

VP-01 S/D 9/2/11 0.0 to 7.9 7.9 to 11.5 11.5 to 15.0 3.0 to 4.0 4.0 to 6.0 4.5 5.5 6.0 to 12.5 12.5 to 15.0 13 15

VP-02 S/D 8/22/11 0.0 to 8.2 8.2 to 10.0 10.0 to 15.0 3.0 to 4.0 4.0 to 7.0 4.5 6.5 7.0 to 12.5 12.5 to 15.0 13 15

VP-03 S/D 8/22/11 0.0 to 8.5 8.5 to 9.5 9.5 to 15.0 3.0 to 4.0 4.0 to 7.0 4.5 6.5 7.0 to 12.5 12.5 to 15.0 13 15

VP-04 S/D 8/22/11 0.0 to 3.6 3.6 to 9.2 9.2 to 15.0 2.5 to 3.5 3.5 to 6.5 4 6 6.5 to 12.5 12.5 to 15.0 13 15

VP-05 S/D 8/22/11 0.0 to 7.2 7.2 to 11.3 11.3 to 15.0 3.0 to 4.0 4.0 to 7.0 4.5 6.5 7.0 to 12.5 12.5 to 15.0 13 15

VP-06 S/D 8/23/11 0.0 to 8.0 8.0 to 10.0 10.0 to 15.0 2.5 to 3.5 3.5 to 6.5 4 6 6.5 to 12.5 12.5 to 15.0 13 15

VP-07 S/D 8/23/11 0.0 to 5.5 5.5 to 6.2 6.2 to 15.0 3.5 to 4.5 4.5 to 7.5 5 7 7.5 to 12.5 12.5 to 15.0 13 15

VP-08 S/D 8/23/11 0.0 to 4.6 4.6 to 9.4 9.4 to 15.0 3.0 to 4.0 4.0 to 7.0 4.5 6.5 7.0 to 12.5 12.5 to 15.0 13 15

VP-09 S/D 8/23/11 0.0 to 5.6 5.6 to 9.5 9.5 to 15.0 2.5 to 3.5 3.5 to 6.5 4 6 6.5 to 12.5 12.5 to 15.0 13 15

VP-10 S/D 8/24/11 0.0 to 5.0 5.0 to 9.0 9.0 to 15.0 2.5 to 3.5 3.5 to 6.5 4 6 6.5 to 12.5 12.5 to 15.0 13 15

VP-11 S/D 8/23/11 0.0 to 6.0 6.0 to 9.5 9.5 to 15.0 3.0 to 4.0 4.0 to 7.0 4.5 6.5 7.0 to 12.5 12.5 to 15.0 13 15

VP-12 S/D 9/7/11 3.5 to 4.5 4.5 to 7.5 5 7 7.5 to 12.5 12.5 to 15.0 13 15

VP-13 S/D 9/8/11 0.0 to 6.0 6.0 to 7.0 7.0 to 15.0 3.5 to 4.5 4.5 to 7.5 5 7 7.5 to 12.5 12.5 to 15.0 13 15

VP-14 S/D 8/24/11 0.0 to 4.0 4.0 to 8.5 8.5 to 15.0 1.5 to 2.5 2.5 to 5.5 3 5 5.5 to 12.5 12.5 to 15.0 13 15

VP-15 S/D 8/24/11 0.0 to 5.2 5.2 to 9.5 9.5 to 15.0 3.0 to 4.0 4.0 to 7.0 4.5 6.5 7.0 to 12.5 12.5 to 15.0 13 15

VP-16 S/D 8/24/11 0.0 to 6.0 6.0 to 8.5 8.5 to 15.0 3.0 to 4.0 4.0 to 7.0 4.5 6.5 7.0 to 12.5 12.5 to 15.0 13 15

= wells/vapor probes completed above grade
= wells/vapor probes completed below grade

SF/USS = sandy fill/upper silty sand
ISC = intermediate silty clay
LSS = lower silty sand
ft bgs = feet below ground surface
* Soil geology is an estimate and is based on level of recovery
** Shallow and deep wells not installed due to presence of active loading dock in the immediate area.

Notes:
1. Vapor probe screens include 1 ft screen and 1 ft sump
2. Carbon steel risers installed to 6 inches above ground surface, except for below grade wells

Vapor Probes

--

--

--

SVE Wells (continued)

-- --

-- --

-- --

-- --

--

--

--
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Oxidizer Process Information 
 

 Design Air Flow Capacity: 2000 SCFM 

 Minimum Air Flow: 500 SCFM 

 Max Gas Pre-Heater Input: 
( Thermal Mode No Heat Exchanger) 

6,000,000 BTUH 

 Max Gas Pre-Heater Input: 
( Thermal Mode with Heat Exchanger) 

3,100,000 BTUH 

 Max Gas Pre-Heater Input: 
( Catalytic Mode with Heat Exchanger) 

1,300,000 BTUH 

 Minimum Thermal Operating Temperature: 1400 degrees F. 

 Maximum Thermal Operating Temperature: 1550 degrees F. 

 Minimum Catalyst Inlet Temperature: 550 degrees F. 

 Average Catalyst Operating Temperature: 650 degrees F. 

 Maximum Catalyst Operating Temperature: 1200 degrees F. 

 Catalyst Volume: 3 cubic feet 

 Catalyst Gas Hourly Space Velocity: 40,000 GHSV-1 

 Destruction Efficiency: o 99% thermal 
o 98% catalytic 

 Maximum LEL Throughput: 40% with LEL Sensor 

 Time to Reach Operating Temperature: 30 minutes from cold start 

 Natural Gas Flow Required: 6000 CFH 

 Natural Gas Pressure Required: 5 psig working, 7 psig max 

 Supply Voltage: 480/3/60 
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Equipment Specification 
 
Reactor:  The reactor housing will be constructed of 7 gauge rolled steel.  The reactor is sized to 
provide >1 second residence time.  The Inlet and outlet connections are flanged.  A 2” site glass is 
provided opposite end of the chamber as the burner for flame viewing. The reactor is mounted on a 
structural steel base frame suitable for forklift or crane lifting.  A stainless steel self supporting 
stack is provided and will terminate at 20’ AGL.  The reactor outlet and stack are designed to 
provide explosion relief in the event of an explosion to limit the damage to the oxidizer and to 
reduce the risk of personnel injury due to a rapid expansion of gas associated with detonations and 
explosions within the reactor chamber.   
 
High Temperature Refractory:  All internal reactor surfaces are completely insulated with a 
ceramic module insulation media rated for 2200 deg F.  The insulation is 8” x 8 lb density.  A 
coating is applied to the insulation to increase the mechanical integrity and extend the life of the 
insulation.  The insulation will provide <140 deg F cold face temperature in the presence of 5 mph 
wind. 
 
Gas Pre-Heater:  The unit will come equipped as standard with (1) direct gas fired primary air 
burner with combustion air blower.  Burner shall be Maxon model Kinnemax 6”, sized for 
6MMBTUH with 16:1 turndown.  The burner will be fired on ratio utilizing a Maxon micro ratio 
control valve.  Burner will be equipped with Honeywell Nema 4 Self Checking UV scanner and 
Honeywell Flame Safety Programmer. 
 
Combustion Air Blower:  The combustion air blower will be a New York pressure blower model 
2206, Arr 4, direct drive, aluminum wheel and will be driven by a constant speed 10 hp TEFC 
motor operating on 480/3/60.  The blower housing will be equipped with a drain, flanged inlet and 
outlet connections.  The inlet will be fitted with a filter silencer. 
 
Fuel Gas Piping Assembly:  The fuel gas piping assembly is pre-piped and pre-wired. The gas 
train will meet all code requirements and is suitable for FM approval.  All components are rated for 
outdoor operation and continuous use. All gas trains are pressure tested and painted safety yellow 
prior to shipment.  Gas train is double block and bleed type.  A Roots Model 5M175CTR natural 
gas flow meter will be shipped loose for field mounting and final connection.   
 
Motor Control Center (MCC):  The motor control center will be Nema 4X stainless steel 
construction and will contain all 480/3/60 control including the VFD for the oxidizer process blower.  
The MCC will have a lockable power disconnect.  A 480/120 transformer will provide the control 
voltage to the MCP.   
 
Main Control Panel (MCP):  The main control panel shall be Nema 4X stainless steel construction 
and shall be pre-wired to all components. The control panel features all control, alarm detection 
and an hour meter to record run time via Allen Bradley operator interface terminal.  Honeywell 
Temperature control will be provided with approved temperature control devices. The control panel 
shall be UL 508A labeled and listed as an assembly.  The PLC is Allen Bradley.  Burner 
management is Honeywell.  All safety and customer designated interlocks are hardwired. 
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Flame Arrestor:  A flame arrestor will be supplied and mounted to the inlet of the oxidizer and 
utilized to prevent flame propagation to the source.  A spiral crimped aluminum element shall be 
removable for inspection and cleaning. A thermocouple will be placed on the exit face of the flame 
arrestor and wired to a temperature indicating controller with alarm set point located in the main 
control panel.  A differential pressure gauge will be installed to measure the pressure drop of the 
FA element. 
 
Process Blower:  The oxidizer process blower is a centrifugal fan manufactured by New York 
Blower, Model 1910, Arr 8, Teflon shaft seal, stainless steel wheel, pedestal mount 20hp inverter 
duty motor operating on 480/3/60, which is utilized to overcome the resistance to flow through the 
oxidizer along with accomplishing the purge mode of the oxidizer. The blower will provide >2” w.c. 
negative pressure at the inlet of the blower.  The blower will generate approx 25 degree F. 
temperature rise. 
 
Automatic Purge/Dilution Control:  A dilution control butterfly valve will be installed on the inlet of 
the process blower.  The valve will be proved open to purge the oxidizer on fresh air prior to 
initiating light off.  Once pre-heat temperature is reached the outlet temperature controller, included 
in the control cabinet, is wired to automatically modulate the electric actuator and control the 
dilution air valve when VOC concentrations exceed the temperature set-point. 
 
Inlet Isolation Valve:  An inlet isolation valve with proof of position switch will be placed on the 
inlet of the dilution Tee assembly.  Proof of process closed is required prior to initiating the purge 
sequence. 
 
Flow Measuring Devices:  Flow measuring elements will be averaging pitot tube.  Transmitters 
will provide differential pressure locally and corresponding 4-20ma output to the PLC for read outs 
in CFM on the OIT.  Flow rate will be provided for the inlet feed process, & stack flow. 
 
Temperature Measurement:  Temperature measurement will be provided via RTD and 
thermocouple.  Indicating temperatures will be provided for the heat exchanger T1, T2, T3 and T4.  
All temperatures will be viewable form the MCP. 
 
Temperature Chart Recorder:  The chart recorder is digital ABB and shall record the combustion 
chamber temperature.  Once the catalyst module is inserted the catalyst outlet temperature is 
displayed.  The temperature recorder is mounted in the MCP.  The chart recorder as an SD card 
suitable for removal and downloading data to a PC. 
 
Heat Exchange Module:  The oxidizer can be furnished with an externally mounted nominal 50-
60% thermally efficient tube and shell heat exchanger.  The heat exchanger can be utilized in 
either thermal or catalytic mode.  The heat exchange flow pattern is counter cross flow. The heat 
exchanger is fabricated from 309 stainless steel with an internal expansion joint and internal 
insulation with a 304 stainless steel case and flanges.  Inspection ports are available to inspect 
both sides of the tube to header sides of the heat exchanger.  
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Heat Exchange By-Pass Module:  The heat exchange by-pass allows the air flow to by-pass the 
cold and hot side of the heat exchanger and vent directly to the exhaust stack.  This will enable 
higher VOC through put.   
 
LEL Alarm Sensor:  The LEL alarm sensor will be duct mount, which permits operation of the 
system at >25% LEL.  The LEL alarm will shut down the oxidizer in the event 40% LEL is reached.  
The alarm sensor will be factory calibrated to benzene.  
 
Catalyst Module:  The oxidizer can be furnished with a monolith catalyst, specifically designed for 
the destruction of petroleum hydrocarbons.  The catalyst module is easily field inserted with 
minimal requirements.  The catalyst module will be crated and shipped loose for storage and future 
use. 
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N-11-1198 Master Purchased Components Bill of Material 
Solutia – Sauget IL 
 

P&ID  Qty P/N Title Detail Cut Sheet 
 1  BURNER   

Burner 1 KINEMAX 6” G MAXON KINEMAX, 6” SERIES G  NATURAL GAS,  6,000,000 BTUH Maxon Kinemax        

IT-1 1 AO6SA6X TRANSFORMER, IGNITION 120/6000V, #12178 EPOXY FILLED Dongan A06SA6X 

S/G 1 120054 PEEPSIGHT, 2/3 PIPE UNION, 2" NPT ECLIPSE N/A 
IT-1 2 I1-02-2046 BOOT, PROTECTOR #02-2046 N/A 
IT-1 1 I1-SSN TERMINAL, SPRING SNAP #021958 N/A 
IT-1 1 I1-RSN TERMINAL, RING HIGH VOLTAGE N/A 
IT-1 10 I1-734803 WIRE, IGNITION STANDARD BLACK N/A 

 1  HEAT EXHANGER   
HX-1 1 CUSTOM HX TUBE & SHELL 2000 CFM NOMINAL 50-60% efficient, 309 ss internals, 

internally insulated, 304 ss casing 
N/A 

Damp-
1&2 

2 FNW731B12 BUTTERFLY VALVE, 12” WAFER CI BODY, SS. DISC FNW 731 Butterfly 
Valve 

 1 SB10A10A12000140 FLEX HOSE SS. 150# FLANGES 12” DIA., 14” OAL N/A 
 1  FAN/FAN ASSEMBLY   

M1 1 NYB-1910-20HP - BLOWER, PRESSURE, NYB SIZE 1910, AL 
WHEEL, ARR 8 

20 HP, 3600 RPM, TE, 254T  
3-60-230/460 V 

NYB PB IM, NYB PB  

M2 1 NYB-2206-10HP BLOWER, PRESSURE, NYB SIZE 2206, AL 
WHEEL, ARR 4 

10 HP, 3500 RPM, TE, 215T, 3-60-230/460V NYB PB IM, NYB PB  

Dilution 
Filter 

1 F72-8 FILTER, AIR INTAKE & FILTER SILENCER, 8" 8" FLANGE CONNECTION, FOAM 
ELEMENT 

Stoddard F72 Series 

M2 Filter 1 F72-6 FILTER, AIR INTAKE & FILTER SILENCER, 10" 6" FLANGE CONNECTION, FOAM 
ELEMENT 

Stoddard F72 Series 

PDI-1 
PDI-2 

2 A40-108 FILTER SERVICE INDICATOR STODDARD NA 

M6 valve 1 8BWM-1153-N VALVE, BUTTERFLY, 8”, ANGLE SEAT VALV-TECH, BARE STEM Valv-tech BL-BW 

2000 scfm BOM 
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M5 Valve 1 10BWM-1153-N VALVE, BUTTERFLY, 10”, ANGLE SEAT VALV-TECH, BARE STEM, W/KEYWAY Valv-tech BL-BW 

 1  FUEL TRAIN   
PI-2 1 J7840P GAUGE, LOW PRESSURE DIAPHRAGM, 0-15 

PSIG 
2.5 FACE, 1/4" LOWER MOUNT, LIQUID 
FILLED 

Marsh Severe 
Service Gauge 

PI-3 1 G22704 GAUGE, LOW PRESSURE DIAPHRAGM, 0-30" 
WC 

2.5 FACE, 1/4" LOWER MOUNT, FLUTTER 
GUARD 

Ashcroft Pressure 
Gauge 1490 

Main 
Gas 

2 701-1065 VALVE, BALL, 2” NPT JOMAR FULL PORT BRASS Jomar T-100 

Pilot Gas 2 701-1040 VALVE, BALL, ½” NPT JOMAR FULL PORT BRASS Jomar T-100 
Primary 
& Sec 

2 D230475 PRESSURE REGULATORS, FRI 712/6 KARL DUNGS Dungs Pressure 
Reg FRI-6 

S1-S2  1 230-793 VP DMV-D 703/622 DUAL MODULAR VALVE 
w/VENT VALVE ADAPT, 1-2" BODY SIZE, 
120VAC 

7 PSI, FAST OPEN/CLOSE, ADJ MAX FLOW, 
PROOF OF CLOSURE ON VALVE 2 

Dungs DMVD 
Multivalve 

S1-S2  2 D225047 ADAPTER ACCESSORIES, 1/4" NPT FOR DMV & FRI - KDI FUEL TRAINS N/A 

ZI-2 1 46000-6 VISUAL INDICATOR FOR DMV DUNGS FUEL TRAIN VALVE ASSEMBLY N/A 

PSH-1 1 46015-8 SWITCH, HIGH GAS PRESSURE, 40-200" WC, 
DIAL ADJ, MANUAL RESET 

1/4" NPT PIPE MOUNT, NEMA4, UL/CSA/FM, 
GMH-A4-4-8, DUNGS FUEL TRAIN VALVE 
ASSY 

Dungs Pressure 
Switch GAO, GMH 

PSL-1 1 46016-8 SWITCH, LOW GAS PRESSURE, 40-200" WC, 
MANUAL RESET 

1/4" NPT PIPE MOUNT, NEMA4, UL/CSA/FM, 
GML-A4-4-8 , DUNGS FUEL TRAIN VALVE 
ASSY 

Dungs Pressure 
Switch GAO, GMH 

2000 scfm BOM 
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S1-S2 1 D214975 ADAPTOR, FOR SIDE MT HIGH GAS SW ON 
DMV 

DUNGS FUEL TRAIN VALVE ASSY, GAO, 
GML GMH A2 

N/A 

S1-S2  
2 

 
D219008 

 
TEST NIPPLE 

 
ACCESSORIES, G 1/8 FOR DMV 
 

 
N/A 

Primary 
Sec 

2 D2221997 FLANGE 2" NPT, DMV 703 DUNGS FUEL TRAIN VALVE ASSY N/A 

S1-S2 1 D229846 SPRING #5, RED, 10 TO 22" WC FOR FRI 710 & 712 PRESSURE 
REGULATORS 

N/A 

S1-S2 1 D229847 SPRING #6, YELLOW, 12-28” W.C. FOR FRI 710 & 712 PRESSURE 
REGULATORS 

N/A 

S1-S2 1 D229849 SPRING  #8, PINK, 40-60” W.C. FOR FRI 710 & 712 PRESSURE 
REGULATORS 

N/A 

M3 1 100099 KIT, ACTUATOR MOUNTING, 0.5-4", V2 FOR ECLIPSE/DUNGS FUEL SYSTEMS N/A 

S3-S4 2 8214G20 VALVE, SOLENOID, ASCO, 1/2" NORMALLY CLOSED, 120V, W/18" NPT 
TAPS 

Asco Series 8214 
V6676R5 

S5 1 8214G023 VALVE SOLENOID, ASCO, ½” NPT, GAS VENT ALUM BODY, NORMALLY OPEN, 120 VAC ASCO 8214 
V6675R3 

S6 1 8214G054 VALVE SOLENOID, ASCO, 1” NPT, GAS VENT ALUM BODY, NORMALLY OPEN, 120 VAC ASCO 8124 
V7466R2 & Sec (2) 

Pilot -
Primary 

1 M1-325-3-1/2 REGULATOR, 1/2", NO LIMITER PILOT GAS PRESSURE Maxitrol MI2010, 
MS2055 

Pilot  - 
Primary 

1 211-1125 SPRING, RED, 10-22” W.C. FOR M1-325 PILOT REGULATOR N/A 

Main 
Gas 

1 011-2035K Y-STRAINER 2" NPT 100 MESH SS SCREEN Mueller CI y-Strainer 

2000 scfm BOM 
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Pilot 1 VA-3018 GAS COCK, 1/2", ADJUSTABLE  N/A 

FI-3 1 5M175CTR METER, ROOTS GAS, MECHANICAL 
TOTALIZER 

FLANGED CONNECTION Roots Meter 
B3_5M175 

 Qty P/N Title Detail Cut Sheet 

 1 N-07-0531-009 CONTROLS   

M3-M6 
ZSL-3 
ZSH-6 

2 M7284C-1000 ACTUATOR, HONEYWELL 120V, 4-20 mA INPUT 
W/AUX SWITCH 

MODUTROL SERIES 72, 150 IN/LB ADJ 
STROKE 

HW Series 72 Mod 
Motors 

M6 1 Y20DAA-KIT-2 LINKAGE ASSEMBLY, VALLEY FOR HONEYWELL DILUTION VALVE 
ACTUATOR 

N/A 

UV 1 C7061A1012 SCANNER, UV FLAME DETECTOR, SELF-
CHECKING 

HONEYWELL PURPLE PEEPER HW C7061AUV 
Scanner 

PDSH-2 1 46020-5 SWITCH, AIR PRESSURE, 2-20" WC 1/4" NPT, NEMA4, DIAL ADJ, UL/CSA/FM, 
AA-A2-6-5, DUNGS 

Dungs Air Pressure 
AA A2 

PDSL-1 
PDSL-2 

2 46020-3 SWITCH  AIR PRESSURE, .4-4" WC 1/4" NPT, AA-A2-6-3, DUNGS Dungs Air Pressure 
AA A2 

   CATALYST   

Cat 2 204803 CATALYST, 22-1/4”x 23-1/4”, 3.5" DEPTH, 
400CPSI 

 WHOLE BLOCK, NANO HYPERCAT ACP N/A 

Cat 2 204804 CATALYST, 11.13”x 23-1/4”, 3.5" DEPTH, 
400CPSI 

HALF BLOCK, NANO,  HYPERCAT ACP N/A 

Cat 2 TEST COUPON TEST CORE, VOC, 200 CPSI ATTACHED TO CATALYST NA 

   FLAME ARRESTOR   

Flame 
Arrestor 

1 80019959 ARRESTOR, FLAME ELEMENT BANK 8" GROTH, 6061 SCH 805 AL PIPE,  16” DIA Groth FA 
7618-7628 

2000 scfm BOM 



 5 

 
   INSTRUMENTATION   

TE-1,A,B 
TE-2,A,B 
 

2 KKK48U-027-00-
8HN34 

THERMOCOUPLE, TRIPLE TYPE K, 27", PYROMATION Pyromation 
Brochure & Tech 

TE-3,TE-
4 & TE-5 

3 KKK48U-0??-00-
8HN34 

THERMOCOUPLE TYPE K, ??", PYROMATION Pyromation 
Brochure & Tech 

FE-2 1 VF-2-BV FLOWMETER, VISI-FLOAT 
0.2-2 SCFH 

DWYER Dwyer Visifloat 
Series VF 

FE-1 1 DS300-10-LV FLOW SENSOR, 10”,  LESS VALVES DWYER Dwyer Flow Sensor 
DS-300 

FIT-1 1 IDP10-A22A01F-
M1L1 0-3''WC 

TRANSMITTER, DIFF. PRESS, FOXBORO, IDP10 
4-20 mA OUTPUT, 316SS  

CALBRATED 0-2” W.C., FM EXP CLASS I, 
DIV 1, GROUPS B, C, & D. 

Foxboro IDP10 
Data, O&M 

FE-3  23L0300B-XX-XX-04 PITOT TUBE, SELF AVERAGING, 1” DIA. SS. 23L MIRIAM ACCUTUBE Miriam Accutube 

FIT-3 1 IDP10-A22A01F-
M1L1 0-1''WC 

TRANSMITTER, DIFF. PRESS, FOXBORO, IDP10 
4-20 mA OUTPUT, 316SS  

CALBRATED 0-1” W.C., FM EXP CLASS I, 
DIV 1, GROUPS B, C, & D. 

Foxboro IDP10 
Data, O&M 

PDI-3 1 MAG 2010 GAUGE, MAGNEHELIC 0-10”WC DWYER Dwyer Mag Gauge 
2000 Ser 

AIT-1 
AE-1 

1 ULTIMA X-
E39E1D33000000C 

LEL MONITOR, IR, W/LCD DISPLAY 316 SS ENCLOSURE Ultima X Series 
O&M, IR LEL 

 

2000 scfm BOM 
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TYPE PLC REF TD TRIP SETPOINT OPERAING RANGE/LIMIT Notes 1 2 3 4 5 6 7 8 9 10 11 12 Comment

1 DI I:0/0 0 - - X X X X X X X X X X X X

2 DI I:0/1 0 40" W.C. 0-60" W.C. 2 X X X X X X X X X X X X

3 DI I:0/2 0 20" W.C. 0-60" W.C. 2 X X X X X X X X X X X X

4 DI I:0/3 0 40% 0-100% L.E.L. X X X X X X X X X X X X

5 DI I:0/4 0 900/1600 Deg F X X X X X X X X X X X X

6 DI I:0/5 0 1022/1650 Deg F - X X X X X X X X X X X X

7 DI I:0/6 0 N/A - 1 X X X X X X X X X X X X Motor overload has tripped

8 DI I:0/7 0 0.4 " W.C. 0.4-4" W.C. 1 X X X X X X X X X X X X

9 DI I:0/8 0 1 X X X X X X X X X X X X Motor overload has tripped

10 DI I:0/9 0 0.4 " W.C. 0.4-4" W.C. 1 X X X X X X X X X X X X

11 DI I:0/10 0 5" W.C. 2-20" W.C. 1 X X X X X X X X X X X X

12 DI I:0/11 0 1 System pre-start only

13 DI 1:0/12 0 System pre-start only

14 DI I:0/13 0 X X X X X X X X X X X X

15 DI I:0/15 60 min 650/1450 Deg F. X X X X X X X X X X X X

16 DI I:0/16 0 System pre-start only

17 DI I:0/17 0 - X X X X X X X X X X X X

18 DI I:0/18 0 - X X X X X X X X X X X X

19 DI I:0/19 0 System pre-start only

20 DI I:1/1 0 System pre-start only

21 DI I:1/3 0 System pre-start only

22 AI I:3.2 0 X X X X X X X X X X X X

1)
DI - DIGITAL INPUT FO - FAILED OPEN 2) On hold.. To be based on flame/pressure operating limits

DO - DIGITAL OUTPUT FC - FAILED CLOSED 3)         

TAH-5

15 seconds allowed for start-up, 0 second delay once unit is running
D
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System Blower Motor Off

System Air not Proven

M
-4

M
-2

PID

S
-3

S
-2

TAH-1

C
lo

se
G

a
s 

C
o

n
tr

o
l V

a
lv

e
 (

M
ic

ro
 R

a
tio

 V
a

lv
e

F
C

O
ff

S
V

E
 B

lo
w

e
r

O
ff

F
C

C
lo

se
P

ro
ce

ss
 G

a
s 

Is
o

la
tio

n
 V

a
lv

e

O
ff

H
e

a
t 

E
xc

h
a

n
g

e
r 

sp
a

rg
e

 B
lo

w
e

r
O

ff

O
ff

C
o

m
b

u
st

io
n

 A
ir

 B
lo

w
e

r
O

ff
D

O

D
O

DRAWING

D
O

F
C

T
Y

P
E

D
O

D
O

D
O

D
O

D
O

P
ilo

t 
M

a
in

 S
h

u
t 

O
ff

 V
a

lv
e

Low Gas Pressure

E-Stop

D
O

P
ilo

t 
B

lo
ck

in
g

 V
a

lv
e

S
-1

IT
-1

M
-6

PSL-1

Burner Gas Valve not Closed

O
p

e
n

A
ir

 D
ilu

tio
n

 V
a

lv
e

F
O

M
a

in
 G

a
s 

S
h

u
t 

O
ff

 V
a

lv
e

 

F
C

C
lo

se
F

C

C
lo

se

Description

SVE/AS System Off

System Blower not in Auto

Combustion Blower not in Auto HOA-2

ZSL-5

Setpoint depends on Catalytic or Thermal Operation
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N
/A

M
-5

High Gas Pressure PSH-1

E-Stop

PROCESS DEVIATION

PDSL-1

PDSL-2

TAL-2

High Oultet Temp

PDSH-2

FSP-1

Combustion Air not Proven

System Ready Temp not Reached or Failed to Maintain

Flame Failure

Catalyst High DF Pressure

TAH-2B

High L.E.L. ASH-1

High Inlet Temp

Combustion Blower Motor Off

Flame Arrestor High Outlet Temp

SCA-1

HOA-1

M-2

ZSL-3

System Blower VFD Fault

ZSL-2Dungs Valves not Closed (gas safety shut off valves)

System Inlet Valve not Closed































3" 150# Flange inlet and outlet
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Approx.

Stack Flow Sensor

Stack Blanking Plate
Stack Position

Damper 1

Damper 2

Heat Exchange Bypass

Arrestor

Fuel Train Enclosure

Flame 

Air Blower
Combustion

Flange

Peep Sight

10" 150# Style

MicroRatio Valve LEL Flow Indicator

LEL Display

Stack Flow Indicator

Outlet Thermocouple

Inlet Thermocouple

MCP Panel

MCC Panel

Fuel Train Inlet

Process Inlet
Burner

Stack Thermocouple

111.0

32.62 Approx Fuel Train
Connection Height

Note: All dimensions given in Inches unless otherwise indicated.

Process Flow Indicator

Flow Sensor

 31.63 

240.00

106.69

 Lifting Ring 

Shipping Break
141.38

116.69

2.00
Opening

 42.50 

Gas Connection: 2" FNPT

CL

332.69

32.03

4.53

142.50

13 Approx. Fuel Train 

11.91 Process 
Inlet Connection
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Stack Position 2

Damper 1

Blanking Plate

Damper 2
(Open)

(Closed)

Heat Exchanger Tube Sheet

Transition

Stack Position 1

Insulation Material in Duct
Covering Face of 

Stack
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adversely affect performance and could void manufacturer's warranty.
provided by Intellishare Environmental.  Incorrect settings could 

6. Temperature controls must be set per instructions in the O&M manual 

5. Blanking plate is in stack position 2, with gasket on flange.

4. Stack is in stack position 1, without gaket on flange.

chamber directly.
3. Damper 2, is open alowing process flow to enter the combustion 

heat exchanger.
2. Damper 1,  is closed blocking incoming process flow from entering the 

mode. 
face of the heat exchanger tube sheet during heat exchange bypass 

1. Special insulating material pre-installed in the transition to protect the 

Thermal Mode Heat Exchange Bypass
General Installation Notes

Failure to follow installation instructions may void manufacturer's 1.
warranty.

Prior to performing any maintenance activities, varify that the unit is 2.
shut down using applicable lock out tag out procedures.  Also verify 
that the unit has cooled to a safe temperature.

Once system arrives on site visually inspect all components for any 3.
damage in transit and document any damage with the shipping carrier 
and Intellishare Environmental.

Store catalyst modules in a clean dry area.4.

For crane unloading, utilize spreader bars and lifting straps to balance 5.
the load prior to lift.  Use caution and prevent damage to components.

Support trailer mounted units at all corners of the trailer using concrete 6.
blocks or other suitable blocking.  Remove all weight from the wheels 
and axle for long term use.  Use shims to level the trailer to within ¼”.

Install the stack in the correct orientation without gaskets.   Mounting 7.
hardware is provided.

Install the Thermocouple using stainless anti-seize compound on the 8.
threaded connection at the half coupling and the thermocouple 
connection.  (See Detail A)

Install the Thermocouple Wiring and Differential pressure tubing to the 9.
stack connections. See Section B-B and the Terminal Designation Chart.  
Insert each thermocouple wire into its designated terminal so that only 
one wire is inserted into each terminal.  Thermocouple connections are 
extremely sensitive and must be tightened to insure good electrical 
contact but not so tight as to cause the wire to fracture.  Verify each 
connection by gently tugging on the wire checking for looseness.  
(Tubing, Conduit, & Wiring provided by Intellishare Environmental)

Install inlet piping to the process inlet connection.  Verify all line debris 10.
has been removed from the inlet process line. All inlet piping should be 
independently supported.  Multiple process line connections should be 
made with proper transitions to prevent turbulence and excessive 
pressure loss.

Connect fuel gas line to oxidizer fuel train inlet connection.  Verify line 11.
size, supply volume and pressure requirements.  Supply gas pressure 
must not exceed (7) psig static pressure in order to prevent damage to 
the gas train components.  Leak test the entire gas train from the main 
gas inlet to the oxidizer burner.  Any leaks should be repaired.

Connect main power to the oxidizer control panel.  Verify proper 12.
voltage, phase, and all motor rotation.  Voltage should be plus or minus 
10% of rated voltage.  Note:  Do not make conduit penetrations into 
the top of the oxidizer control panel.

Connect any interface wiring between other’s control panel and the 13.
oxidizer control panel.  Note:  Do not make conduit penetrations into 
the top of the oxidizer control panel.  Thermocouple wire should be of 
the appropriate type and run in separate conduit from other wiring. 
Sensing and / or thermocouple wiring should not be run in high voltage 
conduit. Pull (4) spare interface wires.

For extended shut down periods, cover the exhaust stack to protect 14.
the system from the elements.  The main gas line should be closed at 
the gas regulator and the oxidizer main gas train inlet valve.  Turn off 
main power.

Information contained herein is the exclusive property of Intellishare Environmental, Inc. 
and is provided for information purposes only.  Disclosure, copying, distribution or 
sharing with others is strictly prohibited unless authorized in writing by Intellishare 
Environmental, Inc. 



Damper 2

Stack Position 1

Stack Position 2

(Closed)

Tubing Location
Sample Port

(Open)
Damper 1

Insulating material
located in duct shipped in crate 1.  Keep unused portion for future use.

Damper 1,  is open, allowing incoming process flow to enter the heat 8.
exchanger and pass through to the combustion chamber.

Damper 2, is closed blocking process flow from entering the 9.
combustion chamber directly.

Temperature controls must be set per instructions in the O&M manual 10.
provided by Intellishare Environmental.  Incorrect settings could 
adversely affect performance and could void manufacturer's warranty.

Thermal Mode Heat Exchange Enabled

Remove the small length of pipe between the stack and the sample 1.
port plumbing.  Store this in a clean dry area for future use.

Remove the stack from position 1.2.

Locate the insulation removal hook originally shipped in crate 1.3.

Using the insulation removal hook, carefully remove the special 4.
insulating material through the stack position 1 opening.  This insulation 
is pre-installed in the transition to protect the face of the heat 
exchanger during heat exchange bypass mode and consists of soft 
blocks that are approximately 8 inches thick.  Be carefull not to 
damage the rigid insulation behind these blocks.  After removing the 8" 
material, the duct opening should measure appoximately 16" wide by 
30" tall and all tube openings should be visible.

Remove the blanking plate and gasket from its location (stack position 5.
2).  

Locate the shorter sample tube pipe stored in crate1.  Install the stack 6.
in the stack position 2 location, aligning the sample port connection 
with the tubing connection.  Reuse the stainless fasteners removed with 
the stack.  No gasket is required.  Install the shorter length of tubing 
between the stack and sample port plumbing.

Install the blanking plate on the stack position 1 opening.  A gasket is 7.
required and may be cut to length from the roll of drop warp tape 

General Notes

Failure to follow installation instructions may void manufacturer's 1.
warranty.
Because of the size and weight of components, appropriate 2.
mechanical lift assistance is recommended.
Prior to performing any maintenance activities, varify that the unit is 3.
shut down using applicable lock out tag out procedures.  Also verify 
that the unit has cooled to a safe temperature.
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Catalyst Canister

Damper 1
(Open)

x Cut to length 

1.5" ID Pick Ring

Thermocouple

TransitionTransition Upper Flange

Flange
Catalyst Canister

Lower Flange
Transition

Rings
Catalyst Pick

Fiber Frax )

1.5" ID Pick Ring

Flange Gasket
(1/4" X 2.5" Wide 
x Cut to length 
Fiber Frax ) on
each side of

Flange Gasket
(1/4" X 2.5" Wide 

Damper 2
(Closed)

C

Damper 1,  is open allowing incoming process flow to enter the 17.
heat exchanger, then pass through to the combustion chamber.

Damper 2, is closed blocking process flow from entering the 18.
combustion chamber directly.

Temperature controls must be set per instructions in the O&M 19.
manual provided by Intellishare Environmental.  Incorrect settings 
could adversely affect performance and could void 
manufacturer's warranty.

Catalytic Mode Heat Exchange Enabled
Disconnect the catalyst DP tubing from its connection above the 1.
outlet thermocouple.

Disconnect the wiring and conduit from the outlet thermocouple.2.

Disconnect the sample port not currently used that is to the right of 3.
the control panel.

Remove bolts from the transition upper flange.4.

Remove bolts from the transition lower flange.5.

Check that nothing is attached to the transition and carefully 6.
separate from the heat exchanger and the oxidizer and lift using 
the 1.5" ID pick rings provided.

Remove the spacer flange (shown on page 4)and store in a clean 7.
dry area for future use.

Install gaskets on both lower transition flanges.  Reuse material if fit 8.
for use.  New material (1/4" x 2.5" x cut to length), is provided in 
crate 1, with the catalyst module.

Lower the Catalyst into position using the 1" ID Catalyst Pick rings.  9.
Align Catalyst flange with the flange below so that all holes are 
centered.

Install a new gasket on the upper transition flange.  The previous 10.
gasket may be reused if in good condition.  New material (1/4" x 
2.5" x cut to length), is provided in crate 1, with the catalyst 
module.  If installing new material position all pieces so that they fit 
flush to one another and cover the entire face of the flange.  Use 
the flange as a template and create holes for bolts using a 
tapered punch, by pushing the punch through the flange holes.

Carfully lower the transition into position so that flange holes are 11.
properly aligned.

Verify that all gaskets are in position.12.

Reuse flange bolts removed during disassembly and tighten the 13.
upper and lower transition flanges.

Reconnect the catalyst DP tubing to the outlet thermocouple DP 14.
connection.

Reconnect the outlet thermocouple electrical connections per the 15.
connection diagram on this sheet.  Varify each connection by 
gently tugging on each wire when done.

Reattach the sample port plumbing disconnected earlier in this 16.
procedure.

General Notes

Failure to follow installation instructions may void manufacturer's 1.
warranty.
Because of the size and weight of components, appropriate 2.
mechanical lift assistance is recommended.
Prior to performing any maintenance activities, varify that the unit is 3.
shut down using applicable lock out tag out procedures.  Also verify 
that the unit has cooled to a safe temperature.
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DETAIL C 

DP 
Connection

Thermocouple
Connection

Information contained herein is the exclusive property of Intellishare Environmental, Inc. 
and is provided for information purposes only.  Disclosure, copying, distribution or 
sharing with others is strictly prohibited unless authorized in writing by Intellishare 
Environmental, Inc. 

Element Terminal # J K

1a White Yellow

1b Red Red

2a White Yellow

2b Red Red

3a White Yellow

3b Red Red

TE2

TE2A

TE2B

Thermocouple Terminal Designations



Damper 1

Thermocouple

Transition

1.5" ID Pick Ring

Spacer Flange
(Open)

side of Spacer Flange
Fiber Frax ) on each

Fiber Frax )

Transition

Transition Upper Flange

x Cut to length 
Lower Flange

1.5" ID Pick Ring

Flange Gasket
(1/4" X 2.5" Wide 
x Cut to length 

Flange Gasket
(1/4" X 2.5" Wide 

Damper 2
(Closed)

16.

Damper 1,  is open allowing incoming process flow to enter the heat 17.
exchanger, then pass through to the combustion chamber.

Damper 2, is closed blocking process flow from entering the combustion 18.
chamber directly.

Temperature controls must be set per instructions in the O&M manual 19.
provided by Intellishare Environmental.  Incorrect settings could adversely 
affect performance and could void manufacturer's warranty.

Thermal Mode Heat Exchange Enabled 
(Change from Catalytic to Thermal)

Disconnect the catalyst DP tubing from its connection above the outlet 1.
thermocouple.

Disconnect the wiring and conduit from the outlet thermocouple.2.

Disconnect the sample port not currently used that is to the right of the 3.
control panel.

Remove bolts from the transition upper flange.4.

Remove bolts from the transition lower flange.5.

Check that nothing is attached to the transition and carefully separate from 6.
the heat exchanger and the oxidizer and lift using the 1.5" ID pick rings 
provided.

Remove the catalyst module.  Place in crate 1, and store in a clean dry 7.
area, for future use.

Install gaskets on both lower transition flanges.  Reuse material if fit for use.  8.
New material (1/4" x 2.5" x cut to length), is provided in crate 1, with the 
catalyst module.

Align the spacer flange with the flange below so that all holes are centered.9.

Install a new gasket on the upper transition flange.  The previous gasket may 10.
be reused if in good condition.  New material (1/4" x 2.5" x cut to length), is 
provided in crate 1, with the catalyst module.  If installing new material 
position all pieces so that they fit flush to one another and cover the entire 
face of the flange.  Use the flange as a template and create holes for bolts 
using a tapered punch, by pushing the punch through the flange holes.

Carefully lower the transition into position so that flange holes are properly 11.
aligned.

Verify that all gaskets are in position.12.

Reuse flange bolts removed during disassembly and tighten the upper and 13.
lower transition flanges.

Reconnect the catalyst DP tubing to the outlet thermocouple DP 14.
connection.

Reconnect the outlet thermocouple electrical connections per the 15.
connection diagram on this sheet.  Varify each connection by gently 
tugging on each wire when done.

Reattach the sample port plumbing disconnected earlier in this procedure.

General Notes

Failure to follow installation instructions may void manufacturer's 1.
warranty.
Because of the size and weight of components, appropriate 2.
mechanical lift assistance is recommended.
Prior to performing any maintenance activities, varify that the unit is 3.
shut down using applicable lock out tag out procedures.  Also verify 
that the unit has cooled to a safe temperature.
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Soil Vapor Extraction System Construction Completion Report 
Big Mo and Former Benzene Pipeline Areas 
W.G. Krummrich Facility June 2012 
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APPENDIX C 

1,000 SCFM Thermal Oxidizer Construction Details 

 



 - 2 -

Oxidizer Process Information - Site 1 Benzene 
 

 Design Air Flow Capacity: 1000 SCFM 

 Minimum Air Flow: 500 SCFM 

 Max Gas Pre-Heater Input: 
( Thermal Mode No Heat Exchanger) 

3,200,000 BTUH 

 Max Gas Pre-Heater Input: 
( Thermal Mode with Heat Exchanger) 

1,600,000 BTUH 

 Max Gas Pre-Heater Input: 
( Catalytic Mode with Heat Exchanger) 

750,000 BTUH 

 Minimum Thermal Operating Temperature: 1400 degrees F. 

 Maximum Thermal Operating Temperature: 1550 degrees F. 

 Minimum Catalyst Inlet Temperature: 550 degrees F. 

 Average Catalyst Operating Temperature: 650 degrees F. 

 Maximum Catalyst Operating Temperature: 1200 degrees F. 

 Catalyst Volume: 6 cubic feet 

 Catalyst Gas Hourly Space Velocity: 40,000 GHSV-1 

 Destruction Efficiency: o 99% thermal 
o 98% catalytic 

 Maximum LEL Throughput: 40% with LEL Sensor 

 Time to Reach Operating Temperature: 30 minutes from cold start 

 Natural Gas Flow Required: 3200 CFH 

 Natural Gas Pressure Required: 5 psig working, 7 psig max 

 Supply Voltage: 480/3/60 
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Oxidizer Process Information Site 2 Chlorobenzene 
 

 Design Air Flow Capacity: 1000 SCFM 

 Minimum Air Flow: 500 SCFM 

 Max Gas Pre-Heater Input: 
( Thermal Mode with Heat Exchanger) 

2,000,000 BTUH 

 Max Gas Pre-Heater Input: 
( Catalytic Mode with Heat Exchanger) 

1,000,000 BTUH 

 Minimum Thermal Operating Temperature: 1500 degrees F. 

 Maximum Thermal Operating Temperature: 1800 degrees F. 

 Minimum Catalyst Inlet Temperature: 650 degrees F. 

 Average Catalyst Operating Temperature: 900 degrees F. 

 Maximum Catalyst Operating Temperature: 1025 degrees F. 

 Catalyst Volume: 6 cubic feet 

 Catalyst Gas Hourly Space Velocity: 9500 GHSV-1 

 Destruction Efficiency: o 99% thermal 
o 98% catalytic 

 Maximum LEL Throughput: 15%  

 Time to Reach Operating Temperature: 30 minutes from cold start 

 Natural Gas Flow Required: 2000 CFH 

 Natural Gas Pressure Required: 5 psig working, 7 psig max 

 Supply Voltage: 480/3/60 
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Equipment Specification 
 
Reactor:  The reactor housing will be constructed of 7 gauge rolled steel.  The reactor housing 
interior will be coated with a mastic liner  for corrosion resistance. The reactor is sized to provide 
>1 second residence time.  The Inlet and outlet connections are flanged.  A 2” site glass is 
provided opposite end of the chamber as the burner for flame viewing. The reactor is mounted on a 
structural steel base frame suitable for forklift or crane lifting.  A stainless steel self supporting 
stack is provided and will terminate at 20’ AGL.  The reactor outlet and stack are designed to 
provide explosion relief in the event of an explosion to limit the damage to the oxidizer and to 
reduce the risk of personnel injury due to a rapid expansion of gas associated with detonations and 
explosions within the reactor chamber.   
 
High Temperature Refractory:  All internal reactor surfaces are completely insulated with a 
ceramic module insulation media rated for 2200 deg F.  The insulation is 8” x 8 lb density.  A 
coating is applied to the insulation to increase the mechanical integrity and extend the life of the 
insulation.  The insulation will provide <140 deg F cold face temperature in the presence of 5 mph 
wind. 
 
Gas Pre-Heater:  The unit will come equipped as standard with (1) direct gas fired primary air 
burner with combustion air blower.  Burner shall be Maxon model Kinnemax 4”, sized for 3.2 
MMBTUH with 16:1 turndown.  The burner will be fired on ratio utilizing a Maxon micro ratio control 
valve.  Burner will be equipped with Honeywell Nema 4 Self Checking UV scanner and Honeywell 
Flame Safety Programmer. 
 
Combustion Air Blower:  The combustion air blower will be a New York pressure blower model 
2104, Arr 4, direct drive, aluminum wheel and will be driven by a constant speed 5 hp TEFC motor 
operating on 480/3/60.  The blower housing will be equipped with a drain, flanged inlet and outlet 
connections.  The inlet will be fitted with a filter silencer. 
 
Fuel Gas Piping Assembly:  The fuel gas piping assembly is pre-piped and pre-wired. The gas 
train will meet all code requirements and is suitable for FM approval.  All components are rated for 
outdoor operation and continuous use. All gas trains are pressure tested and painted safety yellow 
prior to shipment.  Gas train is double block and bleed type.  A Roots Model 5M175CTR natural 
gas flow meter will be shipped loose for field mounting and final connection.   
 
Motor Control Center (MCC):  The motor control center will be Nema 4X stainless steel 
construction and will contain all 480/3/60 control including the VFD for the oxidizer process blower.  
The MCC will have a lockable power disconnect.  A 480/120 transformer will provide the control 
voltage to the MCP.   
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Main Control Panel (MCP):  The main control panel shall be Nema 4X stainless steel construction 
and shall be pre-wired to all components. The control panel features all control, alarm detection 
and an hour meter to record run time via Allen Bradley operator interface terminal.  Honeywell 
Temperature control will be provided with approved temperature control devices. The control panel 
shall be UL 508A labeled and listed as an assembly.  The PLC is Allen Bradley.  Burner 
management is Honeywell.  All safety and customer designated interlocks are hardwired. 
 
Flame Arrestor:  A flame arrestor will be supplied and mounted to the inlet of the oxidizer and 
utilized to prevent flame propagation to the source.  A spiral crimped aluminum element shall be 
removable for inspection and cleaning. A thermocouple will be placed on the exit face of the flame 
arrestor and wired to a temperature indicating controller with alarm set point located in the main 
control panel.  A differential pressure gauge will be installed to measure the pressure drop of the 
FA element. 
 
Process Blower:  The oxidizer process blower is a centrifugal fan manufactured by New York 
Blower, Model 1908, Arr 8, Teflon shaft seal, stainless steel wheel, pedestal mount 10hp inverter 
duty motor operating on 480/3/60, which is utilized to overcome the resistance to flow through the 
oxidizer along with accomplishing the purge mode of the oxidizer. The blower will provide >2” w.c. 
negative pressure at the inlet of the blower.  The blower will generate approx 25 degree F. 
temperature rise. 
 
Automatic Purge/Dilution Control:  A dilution control butterfly valve will be installed on the inlet of 
the process blower.  The valve will be proved open to purge the oxidizer on fresh air prior to 
initiating light off.  Once pre-heat temperature is reached the outlet temperature controller, included 
in the control cabinet, is wired to automatically modulate the electric actuator and control the 
dilution air valve when VOC concentrations exceed the temperature set-point. 
 
Inlet Isolation Valve:  An inlet isolation valve with proof of position switch will be placed on the 
inlet of the dilution Tee assembly.  Proof of process closed is required prior to initiating the purge 
sequence. 
 
Flow Measuring Devices:  Flow measuring elements will be averaging pitot tube.  Transmitters 
will provide differential pressure locally and corresponding 4-20ma output to the PLC for read outs 
in CFM on the OIT.  Flow rate will be provided for the inlet feed process, & stack flow. 
 
Temperature Measurement:  Temperature measurement will be provided via RTD and 
thermocouple.  Indicating temperatures will be provided for the heat exchanger T1, T2, T3 and T4.  
All temperatures will be viewable from the MCP. 
 
Temperature Chart Recorder:  The chart recorder is digital ABB and shall record the combustion 
chamber temperature.  Once the catalyst module is inserted the catalyst outlet temperature is 
displayed.  The temperature recorder is mounted in the MCP.  The chart recorder has an SD card 
suitable for removal and downloading data to a PC. 
 
Heat Exchange Module:  The oxidizer can be furnished with an externally mounted nominal 50-
60% thermally efficient tube and shell heat exchanger.  The heat exchanger can be utilized in 
either thermal or catalytic mode.  The heat exchange flow pattern is counter cross flow. The heat 
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exchanger is fabricated from 309 & 316 stainless steel with an internal expansion joint and internal 
insulation with a 304 stainless steel case and flanges.  Inspection ports are available to inspect 
both sides of the tube to header sides of the heat exchanger.  
 
Heat Exchange By-Pass Module:  The heat exchange by-pass allows the air flow to by-pass the 
cold and hot side of the heat exchanger and vent directly to the exhaust stack.  This will enable 
higher VOC through put.   
 
LEL Alarm Sensor:  The LEL alarm sensor will be duct mount, which permits operation of the 
system at >25% LEL.  The LEL alarm will shut down the oxidizer in the event 40% LEL is reached.  
The alarm sensor will be factory calibrated to benzene.  
 
Catalyst Module:  The oxidizer can be furnished with a monolith catalyst, specifically designed for 
the destruction of petroleum and halo hydrocarbons.  The catalyst module is easily field inserted 
with minimal requirements.  The catalyst module will be crated and shipped loose for storage and 
future use. 
 
Air Sparge Nozzle & Blower:  To extend the life of the heat exchanger under high temperature an 
air sparge nozzle will be used to inject cooling air prior to the hot face of the heat exchanger.  This 
lowers heat exchanger efficiency, average HX ho face temperature, and final exhaust temperature.  
A modulating valve and actuator are provided to allow 4 to 20 mA control of the sparge flow based 
on the thermocouple temperature immediately prior to the heat exchanger The sparge air blower 
will be a New York pressure blower model 1703, Arr 4, direct drive, aluminum wheel and will be 
driven by a constant speed 3 hp TEFC motor operating on 480/3/60.  The blower housing will be 
equipped with a drain, flanged inlet and outlet connections.  The inlet will be fitted with a filter 
silencer. 
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N-11-1198 Master Purchased Components Bill of Material 
Solutia – Sauget IL 
 

P&ID  Qty P/N Title Detail Cut Sheet 
 1  BURNER   

Burner 1 KINEMAX 6” G MAXON KINEMAX, 6” SERIES G  NATURAL GAS,  6,000,000 BTUH Maxon Kinemax        

IT-1 1 AO6SA6X TRANSFORMER, IGNITION 120/6000V, #12178 EPOXY FILLED Dongan A06SA6X 

S/G 1 120054 PEEPSIGHT, 2/3 PIPE UNION, 2" NPT ECLIPSE N/A 
IT-1 2 I1-02-2046 BOOT, PROTECTOR #02-2046 N/A 
IT-1 1 I1-SSN TERMINAL, SPRING SNAP #021958 N/A 
IT-1 1 I1-RSN TERMINAL, RING HIGH VOLTAGE N/A 
IT-1 10 I1-734803 WIRE, IGNITION STANDARD BLACK N/A 

 1  HEAT EXHANGER   
HX-1 1 CUSTOM HX TUBE & SHELL 2000 CFM NOMINAL 50-60% efficient, 309 ss internals, 

internally insulated, 304 ss casing 
N/A 

Damp-
1&2 

2 FNW731B12 BUTTERFLY VALVE, 12” WAFER CI BODY, SS. DISC FNW 731 Butterfly 
Valve 

 1 SB10A10A12000140 FLEX HOSE SS. 150# FLANGES 12” DIA., 14” OAL N/A 
 1  FAN/FAN ASSEMBLY   

M1 1 NYB-1910-20HP - BLOWER, PRESSURE, NYB SIZE 1910, AL 
WHEEL, ARR 8 

20 HP, 3600 RPM, TE, 254T  
3-60-230/460 V 

NYB PB IM, NYB PB  

M2 1 NYB-2206-10HP BLOWER, PRESSURE, NYB SIZE 2206, AL 
WHEEL, ARR 4 

10 HP, 3500 RPM, TE, 215T, 3-60-230/460V NYB PB IM, NYB PB  

Dilution 
Filter 

1 F72-8 FILTER, AIR INTAKE & FILTER SILENCER, 8" 8" FLANGE CONNECTION, FOAM 
ELEMENT 

Stoddard F72 Series 

M2 Filter 1 F72-6 FILTER, AIR INTAKE & FILTER SILENCER, 10" 6" FLANGE CONNECTION, FOAM 
ELEMENT 

Stoddard F72 Series 

PDI-1 
PDI-2 

2 A40-108 FILTER SERVICE INDICATOR STODDARD NA 

M6 valve 1 8BWM-1153-N VALVE, BUTTERFLY, 8”, ANGLE SEAT VALV-TECH, BARE STEM Valv-tech BL-BW 

2000 scfm BOM 
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M5 Valve 1 10BWM-1153-N VALVE, BUTTERFLY, 10”, ANGLE SEAT VALV-TECH, BARE STEM, W/KEYWAY Valv-tech BL-BW 

 1  FUEL TRAIN   
PI-2 1 J7840P GAUGE, LOW PRESSURE DIAPHRAGM, 0-15 

PSIG 
2.5 FACE, 1/4" LOWER MOUNT, LIQUID 
FILLED 

Marsh Severe 
Service Gauge 

PI-3 1 G22704 GAUGE, LOW PRESSURE DIAPHRAGM, 0-30" 
WC 

2.5 FACE, 1/4" LOWER MOUNT, FLUTTER 
GUARD 

Ashcroft Pressure 
Gauge 1490 

Main 
Gas 

2 701-1065 VALVE, BALL, 2” NPT JOMAR FULL PORT BRASS Jomar T-100 

Pilot Gas 2 701-1040 VALVE, BALL, ½” NPT JOMAR FULL PORT BRASS Jomar T-100 
Primary 
& Sec 

2 D230475 PRESSURE REGULATORS, FRI 712/6 KARL DUNGS Dungs Pressure 
Reg FRI-6 

S1-S2  1 230-793 VP DMV-D 703/622 DUAL MODULAR VALVE 
w/VENT VALVE ADAPT, 1-2" BODY SIZE, 
120VAC 

7 PSI, FAST OPEN/CLOSE, ADJ MAX FLOW, 
PROOF OF CLOSURE ON VALVE 2 

Dungs DMVD 
Multivalve 

S1-S2  2 D225047 ADAPTER ACCESSORIES, 1/4" NPT FOR DMV & FRI - KDI FUEL TRAINS N/A 

ZI-2 1 46000-6 VISUAL INDICATOR FOR DMV DUNGS FUEL TRAIN VALVE ASSEMBLY N/A 

PSH-1 1 46015-8 SWITCH, HIGH GAS PRESSURE, 40-200" WC, 
DIAL ADJ, MANUAL RESET 

1/4" NPT PIPE MOUNT, NEMA4, UL/CSA/FM, 
GMH-A4-4-8, DUNGS FUEL TRAIN VALVE 
ASSY 

Dungs Pressure 
Switch GAO, GMH 

PSL-1 1 46016-8 SWITCH, LOW GAS PRESSURE, 40-200" WC, 
MANUAL RESET 

1/4" NPT PIPE MOUNT, NEMA4, UL/CSA/FM, 
GML-A4-4-8 , DUNGS FUEL TRAIN VALVE 
ASSY 

Dungs Pressure 
Switch GAO, GMH 

2000 scfm BOM 
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S1-S2 1 D214975 ADAPTOR, FOR SIDE MT HIGH GAS SW ON 
DMV 

DUNGS FUEL TRAIN VALVE ASSY, GAO, 
GML GMH A2 

N/A 

S1-S2  
2 

 
D219008 

 
TEST NIPPLE 

 
ACCESSORIES, G 1/8 FOR DMV 
 

 
N/A 

Primary 
Sec 

2 D2221997 FLANGE 2" NPT, DMV 703 DUNGS FUEL TRAIN VALVE ASSY N/A 

S1-S2 1 D229846 SPRING #5, RED, 10 TO 22" WC FOR FRI 710 & 712 PRESSURE 
REGULATORS 

N/A 

S1-S2 1 D229847 SPRING #6, YELLOW, 12-28” W.C. FOR FRI 710 & 712 PRESSURE 
REGULATORS 

N/A 

S1-S2 1 D229849 SPRING  #8, PINK, 40-60” W.C. FOR FRI 710 & 712 PRESSURE 
REGULATORS 

N/A 

M3 1 100099 KIT, ACTUATOR MOUNTING, 0.5-4", V2 FOR ECLIPSE/DUNGS FUEL SYSTEMS N/A 

S3-S4 2 8214G20 VALVE, SOLENOID, ASCO, 1/2" NORMALLY CLOSED, 120V, W/18" NPT 
TAPS 

Asco Series 8214 
V6676R5 

S5 1 8214G023 VALVE SOLENOID, ASCO, ½” NPT, GAS VENT ALUM BODY, NORMALLY OPEN, 120 VAC ASCO 8214 
V6675R3 

S6 1 8214G054 VALVE SOLENOID, ASCO, 1” NPT, GAS VENT ALUM BODY, NORMALLY OPEN, 120 VAC ASCO 8124 
V7466R2 & Sec (2) 

Pilot -
Primary 

1 M1-325-3-1/2 REGULATOR, 1/2", NO LIMITER PILOT GAS PRESSURE Maxitrol MI2010, 
MS2055 

Pilot  - 
Primary 

1 211-1125 SPRING, RED, 10-22” W.C. FOR M1-325 PILOT REGULATOR N/A 

Main 
Gas 

1 011-2035K Y-STRAINER 2" NPT 100 MESH SS SCREEN Mueller CI y-Strainer 

2000 scfm BOM 
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Pilot 1 VA-3018 GAS COCK, 1/2", ADJUSTABLE  N/A 

FI-3 1 5M175CTR METER, ROOTS GAS, MECHANICAL 
TOTALIZER 

FLANGED CONNECTION Roots Meter 
B3_5M175 

 Qty P/N Title Detail Cut Sheet 

 1 N-07-0531-009 CONTROLS   

M3-M6 
ZSL-3 
ZSH-6 

2 M7284C-1000 ACTUATOR, HONEYWELL 120V, 4-20 mA INPUT 
W/AUX SWITCH 

MODUTROL SERIES 72, 150 IN/LB ADJ 
STROKE 

HW Series 72 Mod 
Motors 

M6 1 Y20DAA-KIT-2 LINKAGE ASSEMBLY, VALLEY FOR HONEYWELL DILUTION VALVE 
ACTUATOR 

N/A 

UV 1 C7061A1012 SCANNER, UV FLAME DETECTOR, SELF-
CHECKING 

HONEYWELL PURPLE PEEPER HW C7061AUV 
Scanner 

PDSH-2 1 46020-5 SWITCH, AIR PRESSURE, 2-20" WC 1/4" NPT, NEMA4, DIAL ADJ, UL/CSA/FM, 
AA-A2-6-5, DUNGS 

Dungs Air Pressure 
AA A2 

PDSL-1 
PDSL-2 

2 46020-3 SWITCH  AIR PRESSURE, .4-4" WC 1/4" NPT, AA-A2-6-3, DUNGS Dungs Air Pressure 
AA A2 

   CATALYST   

Cat 2 204803 CATALYST, 22-1/4”x 23-1/4”, 3.5" DEPTH, 
400CPSI 

 WHOLE BLOCK, NANO HYPERCAT ACP N/A 

Cat 2 204804 CATALYST, 11.13”x 23-1/4”, 3.5" DEPTH, 
400CPSI 

HALF BLOCK, NANO,  HYPERCAT ACP N/A 

Cat 2 TEST COUPON TEST CORE, VOC, 200 CPSI ATTACHED TO CATALYST NA 

   FLAME ARRESTOR   

Flame 
Arrestor 

1 80019959 ARRESTOR, FLAME ELEMENT BANK 8" GROTH, 6061 SCH 805 AL PIPE,  16” DIA Groth FA 
7618-7628 

2000 scfm BOM 
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   INSTRUMENTATION   

TE-1,A,B 
TE-2,A,B 
 

2 KKK48U-027-00-
8HN34 

THERMOCOUPLE, TRIPLE TYPE K, 27", PYROMATION Pyromation 
Brochure & Tech 

TE-3,TE-
4 & TE-5 

3 KKK48U-0??-00-
8HN34 

THERMOCOUPLE TYPE K, ??", PYROMATION Pyromation 
Brochure & Tech 

FE-2 1 VF-2-BV FLOWMETER, VISI-FLOAT 
0.2-2 SCFH 

DWYER Dwyer Visifloat 
Series VF 

FE-1 1 DS300-10-LV FLOW SENSOR, 10”,  LESS VALVES DWYER Dwyer Flow Sensor 
DS-300 

FIT-1 1 IDP10-A22A01F-
M1L1 0-3''WC 

TRANSMITTER, DIFF. PRESS, FOXBORO, IDP10 
4-20 mA OUTPUT, 316SS  

CALBRATED 0-2” W.C., FM EXP CLASS I, 
DIV 1, GROUPS B, C, & D. 

Foxboro IDP10 
Data, O&M 

FE-3  23L0300B-XX-XX-04 PITOT TUBE, SELF AVERAGING, 1” DIA. SS. 23L MIRIAM ACCUTUBE Miriam Accutube 

FIT-3 1 IDP10-A22A01F-
M1L1 0-1''WC 

TRANSMITTER, DIFF. PRESS, FOXBORO, IDP10 
4-20 mA OUTPUT, 316SS  

CALBRATED 0-1” W.C., FM EXP CLASS I, 
DIV 1, GROUPS B, C, & D. 

Foxboro IDP10 
Data, O&M 

PDI-3 1 MAG 2010 GAUGE, MAGNEHELIC 0-10”WC DWYER Dwyer Mag Gauge 
2000 Ser 

AIT-1 
AE-1 

1 ULTIMA X-
E39E1D33000000C 

LEL MONITOR, IR, W/LCD DISPLAY 316 SS ENCLOSURE Ultima X Series 
O&M, IR LEL 

 

2000 scfm BOM 































3" 150# Pipe Flange inlet and outlet







source and fuel train inlet.  Gas
Meter is supplied with 3" 150# flanges.

Gas Connection: 1.5" FNPT
Gas Meter shipped loose is
to be plumbed between gas

Sparge Blower
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Fuel Train Inlet

Stack Flow Sensor

Combustion

Stack Position

Damper 1

Stack Blanking Plate

Heat Exchange Bypass

Arrestor

Damper 2

Flame 

Fuel Train Enclosure
Air Blower

Flange

Peep Sight

MicroRatio Valve

Burner

LEL Flow Indicator

LEL Display

Stack Flow Indicator

Outlet Thermocouple

Inlet Thermocouple

MCP Panel

MCC Panel

Process Inlet
8" 150# Style

Stack Thermocouple

111.0

27.62 Approx Fuel Train
Connection Height

Note: All dimensions given in Inches unless otherwise indicated.
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Thermal Mode Heat Exchange Bypass

mode. 

Damper 1,  is closed blocking incoming process flow from entering the 2.
heat exchanger.

Damper 2, is open alowing process flow to enter the combustion 3.
chamber directly.

Stack is in stack position 1, without gaket on flange.4.

Blanking plate is in stack position 2, with gasket on flange.5.

Temperature controls must be set per instructions in the O&M manual 6.
provided by Intellishare Environmental.  Incorrect settings could 
adversely affect performance and could void manufacturer's warranty.

Special insulating material pre-installed in the transition to protect the 1.
face of the heat exchanger tube sheet during heat exchange bypass 

General Installation Notes

Failure to follow installation instructions may void manufacturer's 1.
warranty.

Prior to performing any maintenance activities, varify that the unit is 2.
shut down using applicable lock out tag out procedures.  Also verify 
that the unit has cooled to a safe temperature.

Once system arrives on site visually inspect all components for any 3.
damage in transit and document any damage with the shipping carrier 
and Intellishare Environmental.

Store catalyst modules in a clean dry area.4.

For crane unloading, utilize spreader bars and lifting straps to balance 5.
the load prior to lift.  Use caution and prevent damage to components.

Support trailer mounted units at all corners of the trailer using concrete 6.
blocks or other suitable blocking.  Remove all weight from the wheels 
and axle for long term use.  Use shims to level the trailer to within ¼”.

Install the stack in the correct orientation without gaskets.   Mounting 7.
hardware is provided.

Install the Thermocouple using stainless anti-seize compound on the 8.
threaded connection at the half coupling and the thermocouple 
connection.  (See Detail A)

Install the Thermocouple Wiring and Differential pressure tubing to the 9.
stack connections. See Section B-B and the Terminal Designation Chart.  
Insert each thermocouple wire into its designated terminal so that only 
one wire is inserted into each terminal.  Thermocouple connections are 
extremely sensitive and must be tightened to insure good electrical 
contact but not so tight as to cause the wire to fracture.  Verify each 
connection by gently tugging on the wire checking for looseness.  
(Tubing, Conduit, & Wiring provided by Intellishare Environmental)

Install inlet piping to the process inlet connection.  Verify all line debris 10.
has been removed from the inlet process line. All inlet piping should be 
independently supported.  Multiple process line connections should be 
made with proper transitions to prevent turbulence and excessive 
pressure loss.

Connect fuel gas line to oxidizer fuel train inlet connection.  Verify line 11.
size, supply volume and pressure requirements.  Supply gas pressure 
must not exceed (7) psig static pressure in order to prevent damage to 
the gas train components.  Leak test the entire gas train from the main 
gas inlet to the oxidizer burner.  Any leaks should be repaired.

Connect main power to the oxidizer control panel.  Verify proper 12.
voltage, phase, and all motor rotation.  Voltage should be plus or minus 
10% of rated voltage.  Note:  Do not make conduit penetrations into 
the top of the oxidizer control panel.

Connect any interface wiring between other’s control panel and the 13.
oxidizer control panel.  Note:  Do not make conduit penetrations into 
the top of the oxidizer control panel.  Thermocouple wire should be of 
the appropriate type and run in separate conduit from other wiring. 
Sensing and / or thermocouple wiring should not be run in high voltage 
conduit. Pull (4) spare interface wires.

For extended shut down periods, cover the exhaust stack to protect 14.
the system from the elements.  The main gas line should be closed at 
the gas regulator and the oxidizer main gas train inlet valve.  Turn off 
main power.

Blanking Plate

(Open)
Damper 2

(Closed)
Damper 1

Heat Exchanger Tube Sheet

Transition

Stack Position 1

Stack Position 2 Insulation Material in Duct
Covering Face of 

Stack
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Stack Position 1

Stack Position 2

Sample Port
Tubing Location

Damper 1
(Open)

Damper 2
(Closed)

Insulating material
located in duct

Thermal Mode Heat Exchange Enabled

Remove the small length of pipe between the stack and the sample 1.
port plumbing.  Store this in a clean dry area for future use.

Remove the stack from position 1.2.

Locate the insulation removal hook originally shipped in crate 1.3.

Using the insulation removal hook, carefully remove the special 4.
insulating material through the stack position 1 opening.  This insulation 
is pre-installed in the transition to protect the face of the heat 
exchanger during heat exchange bypass mode and consists of soft 
blocks that are approximately 8 inches thick.  Be carefull not to 
damage the rigid insulation behind these blocks.  After removing the 8" 
material, the duct opening should measure appoximately 16" wide by 
30" tall and all tube openings should be visible.

Remove the blanking plate and gasket from its location (stack position 5.
2).  

Locate the shorter sample tube pipe stored in crate1.  Install the stack 6.
in the stack position 2 location, aligning the sample port connection 
with the tubing connection.  Reuse the stainless fasteners removed with 
the stack.  No gasket is required.  Install the shorter length of tubing 
between the stack and sample port plumbing.

Install the blanking plate on the stack position 1 opening.  A gasket is 7.
required and may be cut to length from the roll of drop warp tape 
shipped in crate 1.  Keep unused portion for future use.

Damper 1,  is open, allowing incoming process flow to enter the heat 8.
exchanger and pass through to the combustion chamber.

Damper 2, is closed blocking process flow from entering the 9.
combustion chamber directly.

Temperature controls must be set per instructions in the O&M manual 10.
provided by Intellishare Environmental.  Incorrect settings could 
adversely affect performance and could void manufacturer's warranty.

General Notes

Failure to follow installation instructions may void manufacturer's 1.
warranty.
Because of the size and weight of components, appropriate 2.
mechanical lift assistance is recommended.
Prior to performing any maintenance activities, varify that the unit is 3.
shut down using applicable lock out tag out procedures.  Also verify 
that the unit has cooled to a safe temperature.

Information contained herein is the exclusive property of Intellishare Environmental, Inc. 
and is provided for information purposes only.  Disclosure, copying, distribution or 
sharing with others is strictly prohibited unless authorized in writing by Intellishare 
Environmental, Inc. 



Catalytic Mode Heat Exchange Enabled
Disconnect the catalyst DP tubing from its connection above the 1.
outlet thermocouple.

Disconnect the wiring and conduit from the outlet thermocouple.2.

Disconnect the sample port not currently used that is to the right of 3.
the control panel.

Remove bolts from the transition upper flange.4.

Remove bolts from the transition lower flange.5.

Check that nothing is attached to the transition and carefully 6.
separate from the heat exchanger and the oxidizer and lift using 
the 1.5" ID pick rings provided.

Remove the spacer flange (shown on page 4)and store in a clean 7.
dry area for future use.

Install gaskets on both lower transition flanges.  Reuse material if fit 8.
for use.  New material (1/4" x 2.5" x cut to length), is provided in 
crate 1, with the catalyst module.

Lower the Catalyst into position using the 1" ID Catalyst Pick rings.  9.
Align Catalyst flange with the flange below so that all holes are 
centered.

Install a new gasket on the upper transition flange.  The previous 10.
gasket may be reused if in good condition.  New material (1/4" x 
2.5" x cut to length), is provided in crate 1, with the catalyst 
module.  If installing new material position all pieces so that they fit 
flush to one another and cover the entire face of the flange.  Use 
the flange as a template and create holes for bolts using a 
tapered punch, by pushing the punch through the flange holes.

Carfully lower the transition into position so that flange holes are 11.
properly aligned.

Verify that all gaskets are in position.12.

Reuse flange bolts removed during disassembly and tighten the 13.
upper and lower transition flanges.

Reconnect the catalyst DP tubing to the outlet thermocouple DP 14.
connection.

Reconnect the outlet thermocouple electrical connections per the 15.
connection diagram on this sheet.  Varify each connection by 
gently tugging on each wire when done.

Reattach the sample port plumbing disconnected earlier in this 16.
procedure.

Damper 1,  is open allowing incoming process flow to enter the 17.
heat exchanger, then pass through to the combustion chamber.

Damper 2, is closed blocking process flow from entering the 18.
combustion chamber directly.

Temperature controls must be set per instructions in the O&M 19.
manual provided by Intellishare Environmental.  Incorrect settings 
could adversely affect performance and could void 
manufacturer's warranty.

General Notes

Failure to follow installation instructions may void manufacturer's 1.
warranty.
Because of the size and weight of components, appropriate 2.
mechanical lift assistance is recommended.
Prior to performing any maintenance activities, varify that the unit is 3.
shut down using applicable lock out tag out procedures.  Also verify 
that the unit has cooled to a safe temperature.

Catalyst Canister

Thermocouple

Flange Gasket
(1/4" X 2.5" Wide 
x Cut to length 
Fiber Frax ) on
each side of
Catalyst Canister
Flange

Transition

Transition Upper Flange

Transition
Lower Flange

Catalyst Pick
Rings

Flange Gasket
(1/4" X 2.5" Wide 
x Cut to length 
Fiber Frax )

1.5" ID Pick Ring

1.5" ID Pick Ring

Damper 1
(Open)

Damper 2
(Closed)
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3a

1a

1b

2a

2b
3b

SECTION B-B 
SCALE 1 : 2

B

B

DP 
Connection

SCALE 1 : 24
DETAIL C 

Thermocouple
Connection
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1a White Yellow

1b Red Red
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Thermocouple Terminal Designations
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1b

2a

3a

3b

2b

1a

SECTION D-D 
SCALE 1 : 2

Thermal Mode Heat Exchange Enabled 
(Change from Catalytic to Thermal)

Disconnect the catalyst DP tubing from its connection above the outlet 1.
thermocouple.

Disconnect the wiring and conduit from the outlet thermocouple.2.

Disconnect the sample port not currently used that is to the right of the 3.
control panel.

Remove bolts from the transition upper flange.4.

Remove bolts from the transition lower flange.5.

Check that nothing is attached to the transition and carefully separate from 6.
the heat exchanger and the oxidizer and lift using the 1.5" ID pick rings 
provided.

Remove the catalyst module.  Place in crate 1, and store in a clean dry 7.
area, for future use.

Install gaskets on both lower transition flanges.  Reuse material if fit for use.  8.
New material (1/4" x 2.5" x cut to length), is provided in crate 1, with the 
catalyst module.

Align the spacer flange with the flange below so that all holes are centered.9.

Install a new gasket on the upper transition flange.  The previous gasket may 10.
be reused if in good condition.  New material (1/4" x 2.5" x cut to length), is 
provided in crate 1, with the catalyst module.  If installing new material 
position all pieces so that they fit flush to one another and cover the entire 
face of the flange.  Use the flange as a template and create holes for bolts 
using a tapered punch, by pushing the punch through the flange holes.

Carefully lower the transition into position so that flange holes are properly 11.
aligned.

Verify that all gaskets are in position.12.

Reuse flange bolts removed during disassembly and tighten the upper and 13.
lower transition flanges.

Reconnect the catalyst DP tubing to the outlet thermocouple DP 14.
connection.

Reconnect the outlet thermocouple electrical connections per the 15.
connection diagram on this sheet.  Varify each connection by gently 
tugging on each wire when done.

Reattach the sample port plumbing disconnected earlier in this procedure.16.

Damper 1,  is open allowing incoming process flow to enter the heat 17.
exchanger, then pass through to the combustion chamber.

Damper 2, is closed blocking process flow from entering the combustion 18.
chamber directly.

Temperature controls must be set per instructions in the O&M manual 19.
provided by Intellishare Environmental.  Incorrect settings could adversely 
affect performance and could void manufacturer's warranty.

General Notes

Failure to follow installation instructions may void manufacturer's 1.
warranty.
Because of the size and weight of components, appropriate 2.
mechanical lift assistance is recommended.
Prior to performing any maintenance activities, varify that the unit is 3.
shut down using applicable lock out tag out procedures.  Also verify 
that the unit has cooled to a safe temperature.

D

D

Thermocouple

Spacer Flange

Flange Gasket
(1/4" X 2.5" Wide 
x Cut to length 
Fiber Frax ) on each
side of Spacer Flange

Flange Gasket
(1/4" X 2.5" Wide 
x Cut to length 
Fiber Frax )

Transition

Transition Upper Flange

Transition
Lower Flange

1.5" ID Pick Ring

1.5" ID Pick Ring

Damper 1
(Open)

Damper 2
(Closed)
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