
 

 
July 15, 2014 

 
Mr. Mostafa Mehran 
Arkansas Department of Environmental Quality 
5301 Northshore Drive 
North Little Rock, AR 72118 
 
Re: Response to ADEQ Correspondence Dated June 13, 2014 

1st Quarter 2014 Progress Report 
Whirlpool Corporation 
Fort Smith, Arkansas 
EPA No. ARD042755389 

 AFIN No. 66-00048 
CAO LIS 13-202 

Dear Mr. Mehran: 

ENVIRON International Corporation (ENVIRON), on behalf of Whirlpool Corporation, is 
submitting this response to your June 13, 2014 comment letter on the First Quarter 2014 
Progress Report. 

Summary of Findings, Review of Activities Completed, 5th Paragraph: 

Gallons per minute (GPM) is a measure of flow rate not pressure.  Please correct. 

ENVIRON Response:  This is understood and will be addressed on future reports. 

Section 2.2, Monitoring Well Sampling, 2nd Paragraph, 2nd Sentence: 

Please provide instrument calibration documentation as an appendix to the report. 

ENVIRON Response:  The requested information for the First Quarter Progress Report is 
provided in the field notes from the first quarter monitoring event.  The field notes from the 
first quarter monitoring event are provided in Appendix A.  Instrument calibration information 
will be provided in subsequent reports. 

Section 3.1, Hydrogeology, 1st Paragraph: 

Significant reduction of TCE concentration in MW-58 during this sampling event indicates that 
the integrity of MW-58 is likely compromised by the leakage of surface water into the unsecured 
well.  Per ADEQ Monitoring Well Construction Geotechnical Boreholes, and Plug & 
Abandonment Policy (April 8, 1996), MW-58 should be plugged and abandoned and a 
replacement well should be installed up-gradient near the abandoned well. 

ENVIRON Response:  Assuming access is not withheld, MW-58 will be abandoned in 
accordance with the ADEQ Monitoring Well Construction Geotechnical Boreholes, and Plug 
and Abandonment Policy and a new well (MW-58R) will be installed just up-gradient of the 
abandoned well. 
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Section 3.3.1, VOC Results, Plume Boundary Wells, 2nd Paragraph: 

MW-61 with a TCE value of 4.7 µg/L, has shown continuous increases in the concentration of 
TCE since March 2011 (1.8J µg/L).  MW-61 is located off-site in the residential area that has 
historically been below the MCL.  Please include a discussion of the increasing trend in TCE 
concentration in the First Quarter 2014 Progress Report. 

ENVIRON Response:  The TCE concentration in MW-61 has slightly increased since the 
March 2011 sampling event.  While fluctuations of the TCE concentrations in MW-61 exist, 
statistical analysis of the trend of TCE concentrations in MW-61 indicate the concentrations 
are stable assuming non-detect values correspond to a value of one-half the detection limit.   

We are in the process of validating and summarizing the data for the Second Quarter 2014 
Groundwater Monitoring Report to be submitted in mid-August.  The Second Quarter 2014 
Groundwater Monitoring Report will include a statistical assessment of the concentration 
trends for MW-61 and other monitoring wells.  We will continue to monitor the results at MW-
61 on a quarterly basis and perform statistical analysis of the concentration trends for MW-
61. 

See the response to ADEQ’s final comment for further discussion of MW-61.  

Section 3.3.1 VOC Results, Off-Site Wells, 2nd Paragraph: 

The presence of Vinyl Chloride (VC) without the intermediate daughter product of 1,2-DCE 
combined with extremely low levels of ethane suggest that the reductive dechlorination is not 
complete and the dechlorination has not reached the final stage of converting VC to ethane. 
Please address how Whirlpool plans to deal with the issue of accumulating VC in the 
groundwater. 

ENVIRON Response:  Although the cis-1,2-dichloroethene (cis-1,2-DCE) results presented 
on page 7 of the 1st Quarter 2014 Progress Report indicate that none of the results were 
above the Remedial Action Level (RAL) of 70 micrograms per liter (ug/L), all of the off-site 
wells that were sampled during the First Quarter 2014 event showed detectable levels of 
cis-1,2-DCE with the majority of these wells showing cis-1,2-DCE concentrations greater 
than 5 micrograms per liter (ug/L).  Therefore, the intermediate product of reductive 
dechlorination is present in the off-site wells.  In no instance, was VC detected in off-site 
wells without the presence of cis-1,2-DCE, and the maximum concentration of VC detected 
in off-site wells was 4.6 ug/L.  Low levels of ethane and ethene were observed in the off-site 
wells because the concentrations of chlorinated volatile organic compounds (cVOCs) and 
total organic carbon (TOC) are relatively low (less than 0.650 mg/L and 1 mg/L for cVOCs 
and TOC, respectively) in these wells.  

Monitoring for VC will continue during quarterly groundwater monitoring events.  If 
constituent concentration trends suggest VC accumulation is occurring, alternatives will be 
presented to ADEQ to address the potential issue of VC accumulation in the groundwater in 
future Quarterly Progress Reports.  
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Section 3.3.2, MNA Results, Geochemical Lines of Evidence, 2nd and 7th Bullet: 

High total organic carbon (TOC) level in MW-58 (32.7 mg/L) is most likely due to the discharge 
of surface water in the well (see prior comment). This data should be disregarded.  The next 
highest TOC level is 8.9 mg/l at ITMW-4.  Organic carbon is the energy source that drives 
dechlorination and ideally should be at levels greater than 20 mg/l. Only seven (7) monitoring 
wells were determined to have detectable levels of organic carbon.  Please address this issue 
and explain how Whirlpool plans to deal with the limiting effect of low organic carbon levels in 
the groundwater. 

ENVIRON Response:  The elevated TOC level observed in MW-58 is not consistent with 
the other TOC levels observed in the site groundwater, and therefore, may not be 
representative of the native TOC levels in this area.  Physical issues were also noted with 
this well in the First Quarter Groundwater Monitoring Report.  As noted in a previous 
comment above, this well is proposed to be abandoned and replaced.   

As additional quarterly TOC data is acquired and integrated into the entire site 
understanding, including the use of Bio-Traps® samplers as discussed in the comments 
below, the potential limiting effect of low organic carbon levels will be addressed in future 
Quarterly Progress Reports. 

Section 3.3.2, MNA Results, Microbial Lines of Evidence, 3rd Paragraph: 

The absence of microbial population in the sample results may impact the natural attenuation 
process occurring at this site.  As discussed, Bio-Trap samplers should be utilized to better 
understand the presence and distribution of microbes at the site.  Please devise a plan to 
address this low microbial population. 

ENVIRON Response:  To evaluate the presence of the indigenous microbial population in 
select on-site, off-site and plume boundary wells, Bio-Traps®, which contain the MICRO 
sampler, are proposed to be installed in the monitoring wells summarized in the table below.  
The Bio-Traps® will be installed during the Third Quarter groundwater monitoring event 
scheduled to be performed during the week of July 21, 2014.  The MICRO sampler, which is 
installed within the Bio-Trap®, contains Bio-Sep® beads, which provides a matrix for the 
indigenous microbial population to adhere to and grow to a concentration that is more 
representative of the microbes attached to the aquifer sediments. Prior to installation of the 
Bio-Traps®, the groundwater will be sampled and monitored for the parameters required as 
part of the quarterly sampling event except for the parameters to be tested in the Bio-Sep® 
beads.  The Bio-Sep® beads will be tested for the microbial population Dehalococcoides and 
Dehalobacter, and the genes: BAV1 Vinyl Chlorate Reductase (BVC), VC Reductase and 
tceA reductase; the former two are responsible for VC biodegradation and the latter one is 
responsible for TCE biodegradation.  

Once a baseline has been established for the microbial and gene parameters, we propose 
to monitor the wells listed in Table 1 to provide an understanding of the native microbial 
population over time.  These monitoring wells would be sampled in lieu of the full list of 

 



Mr. Mostafa Mehran – ADEQ 
Response to ADEQ Correspondence Dated June 13, 2014 
1st Quarter 2014 Progress Report   
Whirlpool Corporation   Page 4 
Fort Smith, Arkansas  July 15, 2014 
 
 

plume boundary wells, on-site wells, and off-site wells to be analyzed for the MNA indicator 
parameters of Volatile Fatty Acids, Dehalococcoides, and Vinyl Chloride Reductase as 
written in the Remedial Action Decision Document (RADD) as sampling for these 
parameters would be redundant. 

Table 1 
 

WELL 
NUMBER TYPE OF WELL PURPOSE OF BIO-TRAP 

ITMW-19 On-Site 

 

Evaluate the impact of elevated cVOCs (8 to 9  mg/L 
TCE) levels on indigenous microbial population 

ITMW-38  On-Site 

 

Evaluate the impact of mid-range chlorinated volatile 
organic compounds (cVOCs) (1-2 mg/L TCE) levels on 
indigenous microbial population 

MW-65  On-Site Evaluate the impact of low- to mid-range cVOCs ( 0.1-
0.3 mg/L TCE) on indigenous microbial population 

MW-46R 
and MW-56 

Off-Site Evaluate the impact of mid-range cVOCs (0.5-0.7 mg/L 
TCE) levels on indigenous microbial population in off-
site area 

ITMW-6 
and ITMW-
10 

Plume Boundary 
(South) 

Evaluate the impact of low (<0.005) and mid-range 
cVOCs (0.1 – 0.2 mg/L TCE) on indigenous microbial 
population. 

MW-60 Plume boundary 
(North) 

Evaluate the impact of low levels of cVOCs (< 0.005 
mg/L TCE) on indigenous microbial population. 

 
Figure 3: 

ADEQ is of the opinion that the 5 µg/L contour line should be much closer to MW-61.  Please 
reconstruct the isopleth map presented to be more representative of the actual TCE 
concentration. 

ENVIRON Response:  The depiction of the 5 µg/L contour in the 2014 First Quarter 
Groundwater Monitoring Report is based upon the laboratory results for the full set of 
boundary monitoring wells in addition to the results from MW-61. The slight increase in TCE 
concentrations in MW-61 over the last three years, if it continues, will be used to adjust the 5 
µg/L contour in future depictions, as appropriate.  Variations in TCE concentrations in 
groundwater in respective monitoring wells and the corresponding fluctuations in plume 
boundaries are expected; however, the general trend of average TCE concentrations in 
groundwater samples collected throughout the affected area continues to trend downward 
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indicating overall TCE mass reduction.  Groundwater monitoring on a quarterly basis will 
continue.   

The isoconcentration contours are illustrative depictions used to provide guidance in 
visualizing the occurrence and concentration of constituents in groundwater between and 
beyond data points but do not imply certainty where data are extrapolated.  

-oo0oo- 

If you have any questions or comments please contact me at your earliest convenience. 

Sincerely, 
 
ENVIRON International Corporation 
 

 
Michael F. Ellis, PE 
Principal 
 
LIST OF APPENDICES 

Appendix A: Instrument Calibration Documentation  
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