October 2, 2014

Mr. Mostafa Mehran
Chief, Hazardous Waste Divisions
Arkansas Department of Environmental Quality
5301 Northshore Drive
North Little Rock, AR 72118-5317
Re:

SENT VIA ELECTRONIC MAIL

Addendum to the Soil Vapor Monitoring Plan
Whirlpool Corporation
Fort Smith, Arkansas
AFIN 66-00048
EPA ID No. ARD042755389

Dear Mr. Mehran:
ENVIRON International Corporation (ENVIRON), on behalf of Whirlpool Corporation (Whirlpool),
is submitting this Addendum to the Soil Vapor Monitoring Plan (Addendum) (Section 2.5 of the
Final Remedial Work Plan, February 24, 20141) in response to Arkansas Department of
Environmental Quality’s (ADEQ’s) September 22, 2014, letter. This addendum describes
additional data collection approaches that will be employed to ensure that we meet the
objectives of the Soil Vapor Monitoring Plan and to provide additional lines of evidence for
assessment of vapor intrusion from groundwater. These supplemental actions are designed to
address the lack of access to collect soil vapor samples at previously proposed locations due to
underground utilities in the public right-of-way and the fact that some previous and recent
attempts to collect soil vapor data at existing soil vapor monitoring locations have been
unsuccessful due to saturated soil vapor monitoring points encountered during the past two
quarterly sampling events.
In addition, this addendum describes supplemental data collection approaches for subslab
vapor, crawl space air and indoor and outdoor air sampling to assess residential properties as
requested by ADEQ and certain residents with properties over the groundwater plume
emanating north from the former Whirlpool property. The subslab vapor, crawl space air and
indoor and outdoor air data will be evaluated in conjunction with the soil vapor and groundwater
data as additional lines of evidence in determining if a vapor intrusion pathway from
groundwater exists at a respective property and where a pathway may exist, the health
significance of vapor intrusion exposures will be assessed.
The proposed combined soil vapor, subslab vapor or crawl space air (as appropriate), and
indoor and outdoor air data collection efforts are consistent with United States Environmental
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Protection Agency (USEPA)2 draft guidance documents regarding the multiple lines of evidence
approach for data collection to investigate vapor intrusion. Furthermore, under the ADEQ
approved RADD, Whirlpool is obligated to conduct soil vapor testing. Combining soil vapor
testing with subslab or crawl space vapor testing satisfies the obligations of the RADD,
addresses concerns of some residents, and ensures adequate data is collected to eliminate
concerns for false positives. False positives are a valid concern given the outcome of indoor air
sampling performed for the Parker Solvents site where contaminants detected in indoor air at
and near the site were determined not to be associated with the groundwater plume being
investigated3.
Section 1 provides background information regarding the soil vapor sampling previously
performed and Section 2 provides discussion of the proposed work consisting of soil vapor
sampling and including subslab vapor or crawl space air, as appropriate, if requested by the
respective residential property owners.

1.

BACKGROUND

Whirlpool installed soil vapor monitoring points in May 2012 and collected soil vapor data from
them as an additional line of evidence to complement a vapor intrusion modeling analysis of the
potential for vapor intrusion from groundwater. These soil vapor data and the vapor intrusion
modeling results were presented in ENVIRON’s Revised Risk Management Plan (RRMP) and
ADEQ’s Remedial Action Decision Document (RADD)4.
The soil vapor data collected over the offsite groundwater plume to date5 show that
trichloroethene (TCE) volatilizes from the groundwater and these TCE vapor concentrations at a
depth of at least seven feet below the ground surface at the locations monitored to date are not
indicative of a public health concern associated with soil vapor intrusion. These data show the
vapor intrusion pathway from groundwater through the overlying soil terminates at a soil depth
well below the ground surface and therefore, well below any offsite residence. These findings
corroborate the vapor intrusion modeling results which indicate vapor intrusion is not occurring
at levels that would present a public health concern.
At the request of the community, a soil vapor monitoring plan was included in the Final
Remedial Work Plan to provide area residents with additional assurance that the offsite
groundwater plume north of the Site is not a vapor intrusion concern. The Final Remedial Work
2
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OSWER Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils (Subsurface Vapor
Intrusion Guidance), November 2002; and, OSWER Final Guidance for Assessing and Mitigating the Vapor Intrusion Pathway
from Subsurface Sources to Indoor Air (External Review Draft), April 2013 (these draft guidance documents are not to be cited or
referenced and are currently being revised by USEPA; therefore, these documents are not referenced further within this soil
vapor monitoring plan).
USEPA Region 6 Soil Vapor Intrusion Study
http://www.epa.gov/superfund/remedytech/tsp/download/2009_jan_meeting/gary_miller.pdf
Included in Appendix A of the April 2013 RRMP (ENVIRON 2013) and Section 3.A of the December 2013 Remedial Action
Decision Document (ADEQ 2013).
st
Included in: Table 4 of Appendix A in the April 2013 Revised Risk Management Plan (ENVIRON 2013); Attachment B of the 1
nd
Quarter 2014 Progress Report (ENVIRON May 2014); and Attachment B of the 2 Quarter 2014 Progress Report (ENVIRON
August 2014).
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Plan included five locations for soil vapor monitoring, as shown in Figure 1. Two of the locations
were previously monitored for soil vapor in 2012 (SV-01S/SV-02D and SV-03S/SV-04D). In May
2012 soil vapor samples were successfully collected at the respective shallow and deep ports
for SV-01S/SV-02D and SV-03S/SV-04D. Soil vapor concentrations from May 2012 indicate that
the model used to evaluate the potential for vapor intrusion from groundwater is conservative
(i.e. the measured soil vapor concentrations were lower than those predicted by the model).
The screens for soil vapor monitoring points SV-01S/SV-02D and SV-03S/SV-04D became
filled with water during the 4th Quarter 2013 monitoring event; Whirlpool replaced them with VP1S/D and VP-2S/D during the 1st Quarter 2014 monitoring event, as described in the 1st Quarter
2014 Soil Vapor Monitoring/Vapor Intrusion Report6. During the 1st Quarter of 2014 soil vapor
samples were successfully collected at the shallow and deep ports of VP-1; and at the deep port
of VP-2 (the shallow port of VP-2 was saturated). Measured soil vapor concentrations from
the1st Quarter of 2014 indicated that risks based upon the measured soil vapor concentrations
were nearly ten time less than the potential vapor intrusion exposure risks predicted by the
previous modeling, and even the modeling did not predict risks that would give rise to a health
concern (1st Quarter 2014 Soil Vapor Monitoring/Vapor Intrusion Report).
The Final Remedial Work Plan included another soil vapor monitoring point at 1410 Jacobs
Avenue. At this location, Whirlpool attempted to install a monitoring point during the 1st Quarter
2014 monitoring event at VP-3 and VP-4 (as shown on Figure 2). As explained in the 1st Quarter
2014 Soil Vapor Monitoring/Vapor Intrusion Report, the attempt at VP-3 encountered very moist
soil at 3 feet below ground surface (bgs) and water entered the borehole at 4 feet bgs. At VP-4,
very moist to wet soil was encountered starting at 2.5 feet bgs. Because of the wet shallow soil,
no vapor monitoring point was installed at either VP-3 or VP-4.
The Final Remedial Work Plan also included vapor monitoring at VP-5 and VP-6, as shown on
Figure 1. VP-5 could not be installed at the planned location because multiple underground
utilities were encountered in the road right-of-way. In trying to avoid underground utilities along
the road right-of-way, Whirlpool requested permission from owners of nearby properties to
install VP-5 and VP-6. Whirlpool has been denied access to these properties. Whirlpool is
currently working with legal counsel for the private property owners north and south of Jacobs
Avenue to gain access to perform additional investigation. This additional investigation will be
performed to obtain data as additional lines of evidence in determining if a vapor intrusion
pathway from groundwater exists at respective properties. The proposed work in this Addendum
can only be performed after access is granted by the residential property owners (through legal
counsel).

2.

PROPOSED WORK

Once granted access by the private property owners, Whirlpool will be able to continue its effort
to monitor soil vapors over the offsite groundwater plume as described in the Final Remedial
Work Plan and to make improvements to address field conditions encountered in past sampling
6
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events. The proposed adjustments to the Final Remedial Work Plan are described below in
Section 2.1.
In addition to collection of soil vapor data, Whirlpool plans to perform subslab soil vapor or crawl
space air sampling, as appropriate and indoor and outdoor air sampling at the respective
properties, if requested by the property owners. This work is discussed below in Section 2.2.
2.1

ADDENDUM TO FINAL REMEDY WORK PLAN

Whirlpool will attempt to install the remaining soil vapor monitoring points described in the Final
Remedial Work Plan on the highlighted parcels on Figure 3 depending upon where access is
ultimately obtained7. Whirlpool has access to the Scroggins and Keith properties which are the
eastern most highlighted properties on Figure 3. The vapor monitoring points will be installed as
described in the Final Remedial Work Plan (as shown on Figure 4) and will be used for the
purposes described in the Final Remedial Work Plan. They will be sampled in accordance with
the new protocol described in Section 2.4 of Appendix B to the 2nd Quarter Progress Report
(referenced protocol is provided below), to minimize the potential for water in the vapor
monitoring points and to provide for water sampling if water is present in these monitoring
points. Soil vapor collected from these points will be analyzed for chlorinated volatile organic
compounds (cVOCs) using EPA Method TO-15 by an accredited analytical laboratory.
Proposed Modifications to Soil Vapor Sampling
(Section 2.4 of Appendix B to the 2nd Quarter Progress Report)
To reduce the likelihood of soil saturation interfering with future sampling events, the vapor
sampling plan is proposed to be modified as described below. These modifications should
enable Whirlpool to continue to collect data to verify vapor intrusion is not a significant pathway
at offsite locations.

7



Soil vapor sample collection will be attempted only after five (5) consecutive preceding
days where the precipitation measured each day does not exceed 0.1 inches.



The field documentation will include the number of days since the last precipitation
greater than 0.1 inches and the amount of that precipitation, the amount of precipitation
on each of the five preceding days and the source of the precipitation data.



Prior to attempting collection of the soil vapor samples, groundwater levels will be
measured at adjacent monitoring wells and documented. The water level measurements
will be used as one line of evidence when determining whether water, if any, observed in
the soil vapor probes is due to perched water or an elevated water table.



Each soil vapor sampling port will be inspected to identify potential leaks into the port
through the surface seal along the annular space and checked for the presence of water
prior to sampling. If the port is free of water it will be sampled for soil vapor consistent

We have prioritized properties with legal counsel for the private property owners consisting of the desire to obtain access to the
Smith property at 1701 Jacobs Avenue and the northern most Reith property at 1600 Jacobs Avenue due to location of the
properties within the groundwater plume and location of nearby groundwater monitoring wells.
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with the July 2013 Work Plan. If the port contains water then the water in the port will be
sampled and analyzed for VOCs via SW-846 Method 8260.
To address the inability to sample vapors at VP-1 and VP-2 during the 3rd Quarter 2014,
Whirlpool will install a set of temporary vapor monitoring points near each of these locations (as
shown on Figure 3 and Figure 5 depicts a temporary soil vapor monitoring point). At each of the
temporary vapor monitoring points, sampling points will be installed at depths consistent with
those at VP-1 and VP-2. These points will be sampled in accordance with the protocol
described in Section 2.4 of Appendix B to the 2nd Quarter Progress Report (referenced protocol
is provided above) and analyzed for cVOCs using EPA Method TO-15 by an accredited
analytical laboratory.
If field conditions prevent Whirlpool from installing or sampling any of the soil vapor monitoring
points described above, Whirlpool will confer with ADEQ to determine an appropriate course of
action.
2.2

ADDITIONAL WORK

Whirlpool plans to perform subslab soil vapor or crawl space air sampling, as appropriate and
indoor and outdoor air sampling at properties where soil vapor data is collected, if requested by
the respective property owners. This sampling, as well as the pre-sampling preparation, will be
conducted in accordance with industry best practices, as defined by the most recent guidance
from the Interstate Technology Regulatory Council (ITRC). The specific plans are discussed
below. These samples will be analyzed for cVOCs using EPA Method TO-15 by an accredited
analytical laboratory.
Pre-Sampling Preparation
In order to reduce risks for false positives during indoor air sampling, residents will be asked to
remove potential sources of cVOCs 24 hours prior to ENVIRON selecting the sampling locations
and performing a pre-sampling building inspection. The pre-sampling inspection will include
completion of an Indoor Air Sampling Questionnaire from ITRC 20078 (Appendix A).
Subslab Soil Vapor Sampling
For slab-on-grade residences, a soil vapor sampling probe will be installed through the floor slab
as close to the center of the habitable portion of the residence as possible, immediately after
indoor air sampling (described below), which is consistent with the approach discussed by ITRC
20075. Carpeting will be removed, if present, by cutting a small approximately ½ inch square
flap that will be glued back down when sampling is completed. The vapor probe will be installed
by drilling a small diameter hole through the floor (e.g. 3/8 inch outside diameter) using an
electric hand-held hammer-drill. Plastic tubing will be inserted through the hole and temporarily
sealed at the surface, as shown on Figure 6. Integrity of the surface seal will be checked by
8
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using a helium tracer (i.e. leak test). A subslab vapor sample will be collected through the probe
via tubing connected to a certified clean stainless steel Summa canister provided by an
accredited laboratory. The sample will be collected over a 24 hour period using a regulator with
a flow rate pre-set by the laboratory for the sampling time. Upon completion of the sampling, the
temporary subslab probe will be removed and the floor will be sealed using quick-drying
cement.
Crawl Space Air Sampling
For residences built over a crawl space, if the crawl space is free of standing water, a crawl
space air sample will be collected consistent with the approach discussed by ITRC 20075 in a
certified clean stainless steel Summa canister provided by an accredited laboratory. For a crawl
space that is accessible via a hatch, the Summa canister will be placed in the crawl space near
the center of the residence. For a crawl space that is not accessible from inside the residence, a
Summa canister will be set-up outside the residence and connected to tubing that will be
inserted through a crawl space vent to approximately the center of the residence. The air
sample will be collected over a 24 hour period using a regulator with a flow rate pre-set by the
laboratory for the sampling time.
Indoor Air Sampling
An indoor air sample will be collected from the first floor of the residence consistent with the
approach discussed by ITRC 20075 using a certified clean stainless steel Summa canister
provided by an accredited laboratory. The air sample will be collected over a 24 hour period
using a regulator with a flow rate pre-set by the laboratory for the sampling time. For a slab-ongrade residence or a residence with a crawl space that is accessible from inside, indoor air
sampling will be performed before collecting the subslab soil vapor sample or the crawl space
air sample, to minimize the potential for cross-contamination into/out of the building. For a
residence with a crawl space that is accessed from outside, indoor air sampling will be
performed concurrently with the crawl space air sampling.
Outdoor Air Reference
An outdoor air sample will be collected from a location upwind of each residence where an
indoor air sample is collected, concurrent with the indoor air sampling, consistent with the
approach discussed by ITRC 20075. The air sample will be collected using a certified clean
stainless steel Summa canister provided by an accredited laboratory. The air sample will be
collected over a 24 hour period using a regulator with a flow rate pre-set by the laboratory for
the sampling time.
2.3

DATA EVALUATION

The soil vapor and groundwater data that are collected as part of the updated soil vapor
monitoring plan will be evaluated as described in the Final Remedial Work Plan and consistent
with industry best practices. The indoor air, subslab vapor, crawl space air and outdoor air data
will be evaluated in conjunction with the soil vapor and groundwater data as additional lines of
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evidence in determining if a vapor intrusion pathway from groundwater exists at a property and
where a pathway exists, the health significance of vapor intrusion exposures.
Whirlpool intends to commence implementation of the above plan within 30 days of receiving
ADEQ’s approval assuming timely access is granted by the respective residential property
owners.
-oo0ooWe look forward to discussing this addendum in greater detail and to addressing any questions
you may have.
Sincerely,
ENVIRON International Corporation

Michael F. Ellis, PE
Principal
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Vapor Intrusion Team

ABOUT ITRC
Established in 1995, the Interstate Technology & Regulatory Council (ITRC) is a state-led, national
coalition of personnel from the environmental regulatory agencies of some 46 states and the District of
Columbia, three federal agencies, tribes, and public and industry stakeholders. The organization is
devoted to reducing barriers to, and speeding interstate deployment of better, more cost-effective,
innovative environmental techniques. ITRC operates as a committee of the Environmental Research
Institute of the States (ERIS), a Section 501(c)(3) public charity that supports the Environmental Council
of the States (ECOS) through its educational and research activities aimed at improving the environment
in the United States and providing a forum for state environmental policy makers. More information
about ITRC and its available products and services can be found on the Internet at www.itrcweb.org.

DISCLAIMER
ITRC documents and training are products designed to help regulators and others develop a consistent
approach to their evaluation, regulatory approval, and deployment of specific technologies at specific
sites. Although the information in all ITRC products is believed to be reliable and accurate, the product
and all material set forth within are provided without warranties of any kind, either express or implied,
including but not limited to warranties of the accuracy or completeness of information contained in the
product or the suitability of the information contained in the product for any particular purpose. The
technical implications of any information or guidance contained in ITRC products may vary widely based
on the specific facts involved and should not be used as a substitute for consultation with professional and
competent advisors. Although ITRC products attempt to address what the authors believe to be all
relevant points, they are not intended to be an exhaustive treatise on the subject. Interested parties should
do their own research, and a list of references may be provided as a starting point. ITRC products do not
necessarily address all applicable health and safety risks and precautions with respect to particular
materials, conditions, or procedures in specific applications of any technology. Consequently, ITRC
recommends also consulting applicable standards, laws, regulations, suppliers of materials, and material
safety data sheets for information concerning safety and health risks and precautions and compliance with
then-applicable laws and regulations. The use of ITRC products and the materials set forth herein is at the
user’s own risk. ECOS, ERIS, and ITRC shall not be liable for any direct, indirect, incidental, special,
consequential, or punitive damages arising out of the use of any information, apparatus, method, or
process discussed in ITRC products. ITRC product content may be revised or withdrawn at any time
without prior notice.
ECOS, ERIS, and ITRC do not endorse or recommend the use of, nor do they attempt to determine the
merits of, any specific technology or technology provider through ITRC training or publication of
guidance documents or any other ITRC document. The type of work described in any ITRC training or
document should be performed by trained professionals, and federal, state, and municipal laws should be
consulted. ECOS, ERIS, and ITRC shall not be liable in the event of any conflict between ITRC training
or guidance documents and such laws, regulations, and/or ordinances. Mention of trade names or
commercial products does not constitute endorsement or recommendation of use by ECOS, ERIS, or
ITRC. The names, trademarks, and logos of ECOS, ERIS, and ITRC appearing in ITRC products may not
be used in any advertising or publicity, or otherwise indicate the sponsorship or affiliation of ECOS,
ERIS, and ITRC with any product or service, without the express written permission of ECOS, ERIS, and
ITRC.
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