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January 10, 2012        

Transmitted via electronic mail 
 
Mr. Tony Russell, Chief 
Assessment Remediation Branch 
Mississippi Department of Environmental Quality 
515 East Amite Street 
Jackson, Mississippi 39201 
 
Re: Kuhlman Electric Corporation Facility 

Soil Vapor Extraction Pilot Test Plan 
Crystal Springs, Mississippi 

 
Dear Mr. Russell: 
 
Environmental Management Services, Inc. (EMS) has prepared the following Soil Vapor 
Extraction (SVE) Pilot Test Plan in order to set forth the methods and criteria that will be 
evaluated in support of the implementation of the Corrective Action Plan (CAP) 
submitted for the facility.  
 
The pilot test will be performed in general accordance with the CAP for the site 
referenced above; however, the objectives have been modified to address the  portions of 
the project deemed necessary at this stage of implementation. EMS has chosen to 
evaluate two distinct vertical zones, whereas the original plan did not address this 
physical characteristic. In addition, the original plan included provisions for air sparging 
capture zone evaluation; this evaluation is not being conducted at this time. Otherwise, 
this Plan is consistent with the original CAP prepared by others. The attached figure is a 
modification of Figure 3 of the original plan. Portions of the text below that are directly 
excerpted from the CAP are denoted by enclosure in quotation marks. 
 
Pilot System Installation 
 
The proposed remedial “approach relies upon aggressive source area in-situ treatment 
using SVE. In order to adequately design and implement these technologies, a pilot study 
is proposed for purposes of refining the design criteria that will be used to determine SVE 
well placement, extraction flow requirements, mechanical and electrical component 
needs, and other operational considerations.” The SVE pilot study would entail 
installation of an SVE well pair and five (5) pilot observation well pairs as shown on the 
attached Figure. Short-term step testing, using temporary skid mounted equipment, will 
be used to determine achievable vacuum radius of influence (ROI) under a range of 



 

 

applied vacuums and extraction flow rates from the SVE well. The system will employ a 
20-horsepower, high-vacuum, oil sealed liquid ring pump capable of removing air at 300 
cubic feet per minute (CFM) at 25 inches of mercury. The unit will be provided power 
using a portable diesel generator. The system will be equipped with magnehelic®  
vacuum and pressure gauges and flow meters capable of providing accurate data. The 
unit will also include a knock-out tank for water removal as necessary.  
 
The SVE pilot wells will consist of a shallow and deep well to be constructed of (2) 2-
inch diameter, stainless steel wire-wrapped well screen intervals. A shallow well will be 
installed to the top of a thin, intermittent clay layer at approximately 22-feet bgs (with 
approximately 15-feet of screen). This well will aid in evaluation of the effectiveness of 
shallow wells targeting the core of the contaminant source plume. A deep well will be 
installed (adjacent to the shallow well) into the saturated reach of the upper aquifer, up to 
an approximate total depth of up to 80 feet bgs (with approximately 40-feet of screen). 
Extending the screen of the deep well “into the saturated zone will ensure the wells are 
able to directly influence soils in the capillary fringe, as well as any adsorbed phase 
impacts that are periodically exposed during periods of low water table elevation. Based 
on a preliminary evaluation of the anticipated range of vacuum and flow requirements 
and the anticipated open screen area, it does not appear that submerging the lower screen 
interval would present a significant entrainment concern at this site. If during pilot testing 
it appears that submerging the lower end of the screen interval could prove problematic, 
appropriate adjustments to the anticipated construction details would be made.” The 
observation wells will be constructed of 1-inch diameter, PVC well material and will be 
placed at similar depths and screened intervals as the extraction well pair. See 
Attachment 1 for boring logs displaying geological details in the area of concern. 
 
All wells will be flush mounted in the slab of the facility for obstruction minimization. 
Additionally, during the pilot study, a flexible hose will be employed to route the 
extracted vapors to the skid-mounted SVE unit. 
 
Pilot Study Implementation 
 
The pilot test will be performed by withdrawing soil vapor from the recovery wells 
(shallow and deep) at various vacuums, measuring the resulting vacuum pressure at 
surrounding observation wells to determine radial vacuum influence, and calculating an 
estimated hydrocarbon load rate (based on flow rates and analytical samples collected 
using a high-vacuum sampling pump at the SVE well head). The samples will be 
analyzed for volatile organic compounds using EPA Method 8260 SIM by Environmental 
Analytical Service (EAS).   
 
The test will be used to determine the site specific soil air permeability, concentration of 
contaminants, and radial influence of the SVE system. Vacuum will be applied to the 



 

 

SVE test wells in the following increments: 10, 30, 50, 70, and 100 percent of maximum. 
Vacuum observations will be used to estimate pneumatic conductivity of the vadose zone 
soils. The pneumatic conductivity will be used, in turn, to model extraction flow 
requirements, and refine full-scale SVE well placement, in order to achieve optimal pore 
volume exchange rates throughout the source area treatment extents. The pilot test would 
also be used to conservatively assess potential VOC emission rates during full-scale 
operation of the SVE system. These data would be used to assess emission permit 
requirements in context of allowable thresholds and to determine if and how emission 
controls need to be factored in to the full-scale design. 
 
Schedule for Pilot Study 
 
Upon approval of this Plan, installation of the extraction and observation wells will be 
initiated. Well installation will likely be completed within four to six weeks of Plan 
approval. The field portion of the study will be dependent on the availability of 
equipment and should be implemented within four to six weeks of well installation. 
Actual implementation of the pilot study is expected to require two days (one day for 
each SVE test well). However, the test will be continued for as long as necessary to 
ensure collection of the required data and sufficiently to evaluate the effectiveness of 
SVE as a remedial technique for this site.  
 
System Modeling and Design 
 
The results of the field test will be used to determine effective radius of influence and this 
data will be used to determine the number and spacing of extraction wells necessary to 
treat the source area beneath the KEC facility. A report including field observations, data 
analysis, system modeling, and full scale implementation design will be prepared within 
six to eight weeks of receipt of analytical results. 
  
Please contact EMS at (601) 544-3674 if you should have any question or comments 
concerning the preceding Plan. EMS looks forward to conducting the pilot study and 
subsequent full-scale system design and implementation at your approval. 
 
Sincerely, 
 
Environmental Management Services, Inc. 

 
Chris Johnson, P.E., P.S. 
Engineering Manager 
 
Attachment Figure 1 – SVE Pilot Study Preliminary Layout 
  Attachment 1 – Boring Logs for Area of Concern 





 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment 1 
Boring Logs for Area of Concern 




















































