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& HEALTH

Mr. Mostafa Mehran
Arkansas Department of Environmental Quality
5301 Northshore Drive
North Little Rock, Arkansas 72118
RE: Onsite Indoor Air and Sub-slab Soil Vapor Data Report

Former Whirlpool Facility

Fort Smith, Arkansas
Dear Mr. Mehran: Date April 27, 2016
On behalf of Whirlpool Corporation (Whirlpool), Ramboll Environ US
Corporation (Ramboll Environ) collected indoor air and sub-slab soil Ramboll Environ
vapor samples within and beneath the former Whirlpool manufacturing ;ﬁ?tz Z;rok 270 brive
building located at 6400 Jenny Lind Road in Fort Smith, Arkansas. The St. Louis, MO 63146
purpose of the indoor air sampling was to evaluate potential vapor USA
intrusion within the building as a result of the trichloroethene (TCE) T +1 314 590 2950
contamination under investigation by Whirlpool. Whirlpool is planning F +1314 590 2951

and preparing the building for reuse and the indoor air quality v ramboll-environ.com

assessment is an important part of the process for re-purposing the
building.

As summarized in the Two Year Technical Review Report (Ramboll
Environ, 2016), TCE exists beneath the building primarily beneath the
western portion of the former manufacturing building based upon
historic operations performed at the site, membrane interface probe
(MIP) investigations, interior soil probes and borings for collection of soil
and groundwater samples and groundwater monitoring events
performed over the last 20+ years.

Currently the building is unoccupied. Whirlpool is beginning with the
removal of equipment associated with the former operations and
demolition and removal of mezzanine structures in the building with an
objective of creating an open floor plan building with approximately 38
foot ceiling heights to facilitate re-purposing the building for
warehousing operations.

The indoor air sampling that was performed to assess the indoor air
quality that workers would encounter during those upcoming activities.

The number and location of the indoor air and sub-slab soil vapor
samples collected in February 2016 are consistent with those in the
Onsite Preliminary Indoor Air Quality Investigation Work Plan (February
3, 2016), which was submitted to and approved by the Arkansas
Department of Environmental Quality (ADEQ). All samples were
collected while the building’s ventilation system was operating normally
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with several overhead doors open. The building conditions during sampling were consistent
with conditions that would have occurred when the facility was previously in operation, as
well as, the conditions expected to be maintained during the upcoming phases of preparing
the building for reuse.

SAMPLING METHODS
Pre Sampling Preparation

At least 8 hours prior to sampling indoor air or sub-slab soil vapor, the building ventilation
system was operated at levels that were consistent with the conditions while the facility was
operated by Whirlpool. The operation of the building ventilation system was intended to
simulate conditions to be maintained during the upcoming phases of activities to prepare
the building for reuse.

While the building ventilation system was operating and before collecting samples, the
indoor air was field screened using a 10.6 eV MiniRAE 2000 hand-held photoionization
detector (PID). The field screening was performed on January 12, 2016, to determine
whether any air quality conditions might warrant taking additional health and safety
precautions during sampling and to identify building features that might serve as
preferential pathways for vapor intrusion (e.g. floor joints or cracks, below grade pits, etc.).
There were no detections of volatile organic compounds (VOCs) in indoor air during the pre-
sampling inspection. The PID was calibrated to a detection limit of approximately 1 parts
per million (ppm), which is below the Occupational Safety and Health Administration (OSHA)
limit of 10 ppm for TCE.

Indoor and Outdoor Air Sampling

Indoor air samples were collected on February 18, 2016, while the building ventilation
system was operating normally with several overhead doors open. Sampling was performed
between 0700 and 1745 CDT and during this time the temperature ranged from 40 to 78°F,
the relative humidity ranged from 16 to 68% and the wind speed ranged from 5.8 to 21.9
miles per hour (mph) based upon climate data from the National Weather Service at the
Fort Smith Regional Airport located approximately 2 miles northeast of the site (February
18, 2016, climate data).

Indoor air samples were collected from open areas at six locations within the building
(Figure 1). The locations were away from existing machinery, concrete pits, or confined
areas.

An outdoor air sample was also collected on February 18, 2016, to evaluate potential
contributions from sources other than vapor intrusion. The outdoor air sample was collected
northeast of the building, which was upwind of the building when sample collection started.

Indoor and outdoor air samples, including one duplicate indoor air sample, were collected at
breathing height (approximately 70 inches above the ground) over an 8 hour period.
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Samples were collected using certified clean stainless steel Summa canisters provided by an
accredited analytical laboratory using flow control regulators preset by the laboratory to
collect an 8 hour time integrated sample. The canister ID, regulator ID and initial canister
pressure were logged at the beginning of sampling at each location. Indoor and outdoor air
samples were collected until the pressure remaining in the canister read between negative
(-) 5 and 6 inches mercury (in. Hg). All canisters were sealed and shipped to the analytical
laboratory for analysis of TCE and associated breakdown products using USEPA Method TO-
15 SIM. The results are summarized in Table 1. A complete laboratory report of the indoor
and outdoor air sampling results is attached.

Sub-slab Vapor Sampling

Permanent sub-slab soil vapor sampling ports were installed through the floor of the
building on February 24, 2016. The sub-slab soil vapor sampling ports were placed adjacent
to the indoor air sampling locations discussed above. After final placement of the sample
locations, the distances from each port to the closest wall was measured and are
summarized in Table 2.

The six sampling ports were installed through the concrete floor using a hammer drill. The
hammer drill was used to drill a roughly 2 inch deep, 1.5 inch outer diameter hole into the
concrete floor. A smaller 5/8 inch inner diameter borehole was drilled approximately 6
inches deeper and through the bottom of the slab. The holes in the concrete were cleared of
drill cuttings with a shop-vac and the opening was monitored using a PID placed into each
hole for 1 minute.

A Stainless Steel Vapor Pin™ was installed into each hole through the slab and hammered
into place using a rubber mallet. The vapor pin was sealed into the 5/8 inch inner diameter
borehole through the slab using the manufacturer supplied rubber sheath that is designed to
create an airtight seal between the vapor pin and the concrete slab. An airtight cap was
placed on the opening in the vapor pin that is used to withdraw sub-slab soil vapors for
sampling. The ports were allowed to equilibrate overnight prior to sampling sub-slab soil
vapor.

Sub-slab vapor sampling was conducted on February 25, 2016, with building conditions
similar to those during the collection of indoor air, as discussed above. Sampling was
performed between 0845 and 1945 CDT and during this time the temperature ranged from
42 to 50°F, the relative humidity ranged from 36 to 58% and the wind speed ranged from
4.6 to 15 mph based upon climate data from the National Weather Service at the Fort Smith
Airport (February 25, 2016, climate data).

Sub-slab samples were collected after at least 2 liters (L) of air was purged and tested for
methane (CHa4), carbon dioxide (CO2) and oxygen (O2) content using a GEM 2000 multi-gas
probe. Leak testing was conducted during purging and during the first 30 minutes of
sampling. A shroud was placed over the sub-slab sample port, sampling train and tubing
connections to and from the Summa canister and helium was injected until the air in the
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shroud measured >15% helium using a helium detector. The helium detector was then used
to measure the amount of helium in the sampling line. All helium measurements from the
leak test were non-detect, except at sample location Q4 where 225 ppm of helium was
measured in the sampling line. The helium concentration of 225 ppm was below the limit of
5% helium, suggesting the sampling train was adequately sealed (Onsite Preliminary Indoor
Air Quality Investigation Work Plan, February 3, 2016, Attachment B: Sub-slab Soil Vapor
Sampling Leak Testing Procedures).

After the sampling train was determined to be adequately sealed, soil vapor samples were
collected using certified clean stainless steel Summa canisters provided by an accredited
analytical laboratory using flow control regulators pre-set by the laboratory to collect an 8
hour time integrated sample. The canister ID, regulator ID and initial canister pressure were
logged at the beginning of sampling at each location. Soil vapor samples were collected until
the pressure remaining in the canister read between negative (-) 5 and 6 inches mercury
(in. Hg). All canisters were sealed and shipped to the analytical laboratory for analysis of
TCE and associated breakdown products using Method TO-15 SIM. The results are
summarized on Table 3.

EVALUATION OF RESULTS
Indoor Air

As summarized in Table 1, certain chemicals [1,2-dichloroethane (1,2-DCA), trans-1,2-
dichloroethene (trans-1,2-DCE), tetrachloroethene (PCE) and TCE] were detected in the
indoor air samples. Their respective concentrations were in each case below USEPA and
ADEQ indoor air screening levels!. These screening levels are conservative and are not

intended to represent action levels.

These results do not indicate health risks from indoor exposure in the open areas of the
building when it is operating under normal conditions.

Sub-slab Vapor

Table 3 shows that some chemicals were detected in the sub-slab soil vapor samples. TCE
was detected in sub-slab soil vapor samples at concentrations of 522 and 1,590 micrograms
per cubic meter (ug/m3) (sample locations Q2 and Q5, respectively) which exceed the
USEPA sub-slab vapor screening level concentration (assuming USEPA’s default attenuation
factor of 0.03) as shown in Table 3. However, indoor air TCE concentrations at Q2 and Q5
were well below indoor air screening levels (0.11 pg/m3and 0.27 pg/m3, respectively

1 The USEPA Regional Screening Levels are used for site "screening” to help assess conditions that may require
further attention at a particular site. When contaminant concentrations fall below screening levels, no further action
or study is typically warranted as long as the exposure assumptions remain consistent. Concentrations detected
above a screening level do not automatically trigger a response action; however, concentrations exceeding
screening levels suggest that further evaluation of the potential risks of site contaminants is appropriate.

4/6



NI EE ENVIRON

compared to the indoor air screening level of 8.8 pg/m?®). In addition, vinyl chloride (VC) (a
breakdown product of TCE) was detected at Q3 at a concentration beneath the slab (60,000
pg/m3) that exceed USEPA’s sub-slab vapor screening levels; however, the indoor air VC
concentration at Q3 was below detection limits.

The highest TCE concentrations detected in sub-slab soil vapor were located in the same
areas (Q2 and Q5) where the highest TCE indoor air concentrations were detected. These
results indicate that some of the TCE in the indoor air may have originated from under the
slab at these locations.

CONCLUSION

As discussed above, the indoor air data do not indicate health risks from vapor intrusion in
the open areas of the building when it is operating under normal conditions. The
groundwater, soil and soil vapor data from beneath and around the building indicate that if
floor penetrations occur, a potential exists for contaminants in the subsurface to volatilize
and migrate into the indoor air in some parts of the building.

RECOMMENDATIONS

Whirlpool will require the following precautionary measures during activities related to
preparation of the building for reuse (e.g. during the inventory and removal of equipment
associated with the former operations, renovation of the existing space, filling pits,
removing offices):

e A health and safety plan (HASP) should be prepared by the respective contractors for
the building preparation or renovation activities in the building that include
appropriate measures for the constituents present at the site;

e All work must comply with OSHA regulations;

e Work must be performed only during normal operating building conditions (i.e. the
ventilation system must be operating normally and overhead doors must be open);
and

e The concrete floor should not be penetrated during any activities, including
equipment removal, demolition of mezzanines, or backfilling concrete pits.

In addition to the above precautions, an additional round of indoor air, outdoor air and sub-
slab soil vapor samples will be collected during the summer months to determine if warmer
weather produces results that are materially different from those in February. The Q1 and
Q4 sampling locations (indoor air and sub-slab vapor) will be positioned at locations in the
respective quadrants exhibiting the highest TCE concentrations in groundwater based upon
the latest published progress report when the next sampling event is performed. The need
for further sampling thereafter will be evaluated based on these results and any monitoring
performed during building preparation and renovation activities.
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After the building has been renovated and before it is put back into operation for
commercial purposes, additional indoor air and sub-slab soil vapor sampling should be
performed to confirm the safety of indoor air quality in the renovated building. The details of
such sampling will depend on the nature of the renovations completed and the specific
planned future use or uses of the building.

-00000-

Please contact me if you have any additional comments or questions regarding the
assessment of indoor air quality at the former Whirlpool manufacturing building.

Sincerely,

g ' /i eV
4 / / ,{ }/ '|/ 4 /
//ﬁ ol S e

Michael F. Ellis, PE
Principal

D +1 314 590 2967
mellis@ramboll.com

LIST OF APPENDICES

Figure 1: Sampling Locations

Table 1: Indoor Air Sampling Results

Table 2: Sub-slab Soil Vapor Point Locations
Table 3: Sub-slab Soil Vapor Sampling Results

Appendix A: Laboratory Reports
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Document Name: Document Revised: 29June2015
. Air Sample Condition Upon Receipt Pagelofl
C@An&Mi@ﬁf Document No.: issuing Authority:
F-MN-A-106-rev.10 Pace Minnesota Quality Office

A|r Sample Condmon Client Name: Project #: -
" Upon Receipt g NO# 10340@12 |

Ml/w[ 5\//1/0/1

Courier: .Fed Ex DUPS DSpeedee Ulclient II | ” “ " " I " lllll Ill
[Ccommercial Pace [lother:
Tracking Number: 7@2‘ r)b 7/5 go‘ 30q7 3 17[:{0 ‘703,'
Optional: Proj. Due Date: Proj. Name:
Custody Seal on Cooler/Box Present? @/es [:]No Seals Intact? Yes [Ino [ l
Packing Material: [ |Bubblewrap [ ]Bubble Bags @éam [Cnone . [JTinCan  []Other: Temp Blank rec: DYes%
Temp. (TO17 and TO13 samples only) {°C): {f Corrected Temp (°C): Thermom. Used: [Js88r912167504 D72337080

[[Isgsag132521491 12447
Temp should be above freezing to 6°C Cogc/ﬁﬂ\ Factor: ‘! Date & Initials of Person Examining Contents: é( Z/ %/

Type of ice Received [ |Blue [ wet None

Comments:
Chain of Custody Present? [Zﬁes (o [na | 1.
Chain of Custody Filled Out? [Z](e; Cne [On/a | 2.
Chain of Custody Relinquished? Eﬁes Cno [Onya | 3.
Sampler Name and/or Signature on COC? [Zﬁgy COno Dnya | 4.
Samples Arrived within Hold Time? Zﬁes o [Onya | 5.
Short Hold Time Analysis (<72 hr)? [(Mves [ne  [n/a | 6,
Rush Turn Around Time Requested? [ves  [Ino [OCn/a | 7.
Sufficient Volume? [Jyes [Ino  [In/a | 8.
Correct Containers Used? [Clves (nvo On/a | 9.
-Pace Containers Used? [ves [(no [Cnya
Containers Intact? [Oves  [Ino  [[In/a | 10
Media: Air Can Airbag Filter DT Passive 11
Sample Labels Match COC? [Cves [(Nno [n/a | 12,
Samples Received:
Canisters Canisters
Sample Number Can iD Flow Controller ID Sample Number Can 1D Flow Controller ID
\-85-Zoordyp|  [HTO 00 6Y
Q1-55-Dlbe2 " | 200 Z 0H5Z
Q- 53-20l0T | 7735 oXT
Qu-s3-10lor | YD oy
€5-S3~Tao]  RJ0% ool
Qo-55- W0l 7927 el0Z-
Q- SS Zleol]  JopZ- 00 AY

CLIENT NOTIFICATION/RESOLUTION , Field Data Required? DYES DNO
Person Contacted: Cﬁ L‘(lee&\ Date/Time: 02 /z,t’( &

Comments/Resolution:

A;JéQaA 3&(1“{&) ,g,?'r (a((/&u\ / (et

Per Tamara cancel 3C Helium analysis. CBC 03/01/16

Project Manager Review: /D Date: 03 (Di (l 6

Note: Whenever there is a discrepancy affecting North Carolina‘cﬁmpliance samples, a copy of this form will be sent to the North Carolina DEHNR Certification Office (i.e out of
hold, incorrect preservative, out of temp, incorrect containers)
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