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EXECUTIVE SUMMARY

U.S. EPA Region VII requested support from the U.S. EPA Environmental Response Team (ERT) to »
provide support at the Chemical Commodities Inc. (CCI) site in Olathe, Kansas. The ERT and their
Response Engineering and Analytical Contractor (REAC) provided technical assistance to the region for

an extent of soil. groundwater, and warehouse contamination study and remedial options for the site's soil
and warehouse.

The sampling took place during three site visits. Two bench-scale remediation studies were performed off-
site with representative CCI soil.

The most prevaient groundwater contaminant is trichloroethene (TCE). Out of 24 samples, TCE was
found in concentrations greater than 100,000 and 10,000 ug/l on 8 and 21 events. Other major contaminants
were: 1,1-dichloroethane, methvlene chloride, 1,1,1-trichloroethane, carbon tetrachloride, 1.2-dichloroethane,
tetrachloroethene (PCE), and 1,1,2,2 tetrachloroethane. All wells on-site (except KDHE 4) showed major
contamination by volatile organic compounds (VOC). Wells ERT1 and ERTZ, on the east side of the site,
had the highest VOC concentrations, over 500,000 ug/L. In addition, ERT2 and ERT 33 contained a pure

hydrocarbon product on the bottom consisting of mainly TCE and PCE. Finally, the contaminant-laden
groundwater is believed to be flowing from east (0 west.

The major soil contaminants at the site are VOCs. The areas on-site containing the highest soil VOCs are
the west side of the warehouse and contamination has migrated off site from the north, west and south
boundaries. The house north of the site on Keeler Street had low contamination at the 5 foot depth. On
the eastern boundary however, high concentrations of VOC were found at the soil/bedrock interface
(approximately 20 feet deep). This corresponds to the pure product found in neighboring wells. The soil
geotechnical characterization found a high clay soil that exhibited a plastic behavior with low permeabilities.
Hydraulic and pneumatic permeabilities were 3.9 x 10* to 3.0 x 10” and 2.6 x 10” to 2.0 x 10™** cmysec,
respectively. Contaminant characterization of the site’s soil found little migration of VOC off-site. Trace
amounts of contaminants were found in soil of the house north of the site on Keeler Boulevard and to the
east of the site next to the railroad tracks. However, two soil samples taken just at bedrock on the east
side found high VOC concentrations. The majority of the soil contamination on site is in three locations:
1) the area bounded to the east by the warehouse and the west by truck trailer H, shed F and sample point
ERT20; 2) the grassy area north of shed A; and 3) the pit in the northeast corner.

The sampling and analyses effort for the warehouse discovered a high concentration of semi-volatile organics
and heavy metals in the sweep and chip sample from the floor of the front and back rooms. The back room
sweep contained 3.506,923 ug/kg total semi-volatile organics with the majority of the compounds being
phenoiics. However. a 100 square centimeter wipe sample of the brick wall betwcen the two rooms
contained no significant contaminants.

One recommended remedial option for eliminating or reducing groundwater contamination is an inierceptor
trench on the perimeter of the site. Since the groundwater flow is extremely low, a time actuated pump
at the boutom of a manhole is recommended to pump the standing water to a tanker truck near the
wellhead. The cost of a 1200 foot long trench around the site ranged from $38.500 to $210,000 depending
on contractor and construction technique. If sheeting and shoring is used during the trench construction,
the price ranges from $1,600,000 to $2,000,000. Another remedial option is a slurry wall barrier. This
remedial technique can be constructed for $360,000 to $720,000; however, care must be exercised (0 insure
compatibility between the grout and the pure product at bedrock.

The recommended techniques for building decontamination for the CCI warehouse is gritblasting or
hydroblasting. Gritblasting is the preferred technique because it removes more of the contaminated sz_srfacc
and provides an easier collection of the contaminated residual. Both these techniques have been previously
used successfully at Superfund sites by the U.S. EPA. This report contains the U.S. EPA contacts for those

sites.  Gritblasting costs of $44,000 was quoted by a contractor and $127,675 was estimated from the
literature.

iii
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Bench-scale tests investigated two remedial technologies for treating the CCI soil: in-situ volatilization
(ISV) and low temperature thermal treatment (LT3). ISV removed 84% of the VOC contamination. which
is 100 low a removal rate for the optimistic bench-scale svstem used for the test. The system was optimistic
because the flow rate of air used to purge the soil. was much higher than would be realized in the low
permeability soil at CCl. Therefore, the expected removal rate of a full-scale system would be lower than
the test. LT3 removed 91% of the VOC (from 226 to 21 mg/kg); however, acetone and 2-butanone
exhibited residual concentration higher than in the untreated soil. This increase could either be the result
of a contaminant transformation or laboratory contamination. When the high residual levels of acetone and
2-butanone are factored out the resuiting VOC level is still slightly higher than recommended level. The
VOC removals were not good enough to recommend a technology requiring excavation of VOC-laden soil

and that would entail the costs of removing local residents or working under an inflatable dome during {ull-
scale operations. '

Off-site incineration of the estimated 13,000 cubic yvards of contaminated CCI soil was found to be very
expensive. The cost of excavation, transportation. incineration, and landfilling ranged from 328.990.875 10
541,934,000. If oniy the hot spot around the "pit” in the northeast corner of the site was removed and this
minimum soil volume of 1,900 yd* was treated. the estimated cost for excavation. transportation. incineration,
and land filling ranged from 34,161.713 to $6.030,400. The treatment of this minimum soil volume
represents a partial remediation of the site.

A proprietary technology which performs in-situ hot air/steam cleaning of VOC contaminated soil was
cxplored. Although the technology could not be currently evaiuated for technical and economic feasibility
via hench-or pilot-scale treatability tests. the estimated costs are $200 to $300 per cubic vard or $2.600.000
to $3.900,000 for the 13,000 cubic vards.

The range of costs for recommended items are:

0 Interceptor trench - 336,500 to $2,000.000 depending on construction method
0 Slurry wall - $360,000 to $720.000 around north, west and south sides of site
0 Grit blasting - $44.000 10 $127,675
0 Incineration - $4,161,713 10 $6,030.400, 1,900 vd®

- $28.990.875 to $41.934.000, 13,000 vd*
0 Steam cleaning - $2.600,000 to $3,900,000
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1.0

2.0

INTRODUCTION

The Chemical Commodities Inc. (CCI) site is located outside of Kansas City, Kansas. The company
has an on-going operation that consists of the purchase and recall of used. off-specification. and
surplus chemicals of all types. Previous sampling efforts by the Region VII Technical Assistance Tcam
found organics in the soil and groundwater at the CCI site. The U.S. EPA Region VII requested
support from the US. EPA Environmental Response Team (ERT) to provide an extent of
contamination study for the CCl site, to study the feasibility of in-situ soil remediation, and to cvaluate
on-sit¢  building decontamination. These efforts were provided in order to determine the potential
threat posed to surrounding community by the site’s contaminants.

This engineering study had eight objectives: 1) to determine the extent of soil contamination; 2) to
determine the soil characteristics that will impact remediation efforts; 3) to explore viable remediation
technologies for the contaminated soil; 4) to perform bench-scale engineering studies to obtain
performance data on viable soil remediation alternatives; 5) to determine the contamination of the site
buildings; 6) to determine the extent of groundwater contamination; 7) to explore the remedial options

for the warehouse building; and 8) 1o obtain information on groundwater flow characteristics on and
around the site.

The scope of the project was to sample and analyze the soil. the groundwater. and the buildings at

CCI as requested by the ERT. In addition, the project explored potential remedial technologies for
the CClI site soil and warehouse building,

METHODOLOGY

ERT and REAC personnel visited the CCI site on three separate occasions during July through
September 1989, to characterize the site for an extent of contamination determination and to obtain
samples for bench-scale soil treatment tests. Two bench-scale engineering tests were performed to
evaluate potential remedial technologies. The methodologies used during the site visits and during
the bench-scale studies are detailed in the methodology section.

In accordance with the General Field Sampling Guidelines (SOP #2001) the extent of contamination
sampling had the prime objective of characterizing "a waste site accurately so that is impact on human
heaith and/or the environment can be properly evaluated™; while for the bench-scale tests. sampling
was performed 10 "accurately represent the larger body of material under investigation.”

For all sampling on this project, the following tasks were performed in accordance with the
appropriate ERT/REAC SOP:

SOP# SOP NAME SAMPLING TASKS

2002 Sampie Documentation Filled out field data sheets
Filled out chain of custodies
Filled out sample labels
Affixed chain of custody seals

2003 Sample Storage, Preservation Obtained minimum required volume
and Shipping Placed sample into proper container
Preserved samples at approximately 4°C

Adhered to required holding times
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2005 QA/QC Samples Duplicate sampies

Trip blanks
200¢ Sampling Equipment Equipment decontamination
Decontamination
2007 Groundwater Well Sampling Groundwater sampling
2011 Wipe Samples, Chip Samples, Warehouse sampling
Sweep Test
2012 Soil Sampling On- and offsite soil sampling

During the three site visits, the ERT/REAC team installed monitoring wells, bored holes within and
adjacent to the site for soil sampie analysis, sampled groundwater in new and existing wells, sampled
soils for physical characteristics, sampled buildings, and obtained soil samples for bench-scale
engineering lests. These samples were analyzed for VOAs, BNAs, and priority poilutant metals.
VOA analyses were performed on all samples, and BNA and priority pollutant metal analyses on select
samples. Two potential remedial technologies were bench-scale tested for feasibility. Finally, building
decontamination methods were evaluated.

2.1 First_Site Visit

During this visit on July 25 and 26, 1989, six soil samples were collected from locations inside
or near storage sheds within the CClI site at a depth of approximatetly one foot. These samples
were subsequently analyzed by Weston/REAC for volatile organic compounds (VOCs),
semi-volatile organic compounds (BNAs), and priority poilutant metais (pp metals). Two
additional soil samples were characterized by Weston’s Environmental Technology Laboratory

(ETL) for the following physical parameters: particle size distribution and permeability
(disturbed soil).

t9
2

Second Site Visit

During the second site visit on August 7 to 12, 1989, an EPA drill rig bored sample holes at
28 locations, designated ERT 1 to ERT 29 (ERT 11 not taken). The location of all sampling
points and weils can be found in Maps 1 through 16. These boreholes were placed. when
possible. on grid points of 50-foot centers. Sampies were taken using split spoons from each
hole at four different depths: 1, 5, 10, and 15 feet. Four sampies were taken at 20 feet.
Samples were placed into 40-ml VOA vials for on-site headspace analysis using a Photovac gas
chromaiograph. A total of 108 soil sampies were analyzed by the Photovac on-site and a total
of 38 samples were analyzed by GC/MS at REAC for confirmation.

During this visit, two additional wells were installed along the perimeter of the site at locations
ERT1 and ERT2 as designated by the EPA On-Scene Coordinator (OSC). Groundwater VOC
samples were taken from the six existing wells as well as from these two newly installed wells.
These new well samples then were analyzed for VOCs and BNAs. The VOA sample from
ERT2 was taken from the mid-level of the water column and from the bottom of the well
(to recover pure hydrocarbon product). Depth to groundwater was logged for ail wells.
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23 Third Site Visit

The third site visit on September 11 to 19, 1989, included soil, groundwater, and building
sampling. Six additional boreholes were drilled for soil sampies. These boreholcs were
designated ERT11 and ERT30 to 34. These soil samples were analyzed for VOCs.
Additionally, all existing wells, except EPA1, were sampled and the waters analyzed for VOCs.
Depth to groundwater and volume of water was logged for each well. Finally, the Chemical
Commodities warehouse building was sampied for BNAs and seiect pp metals: antimony,
arsenic, cadmium, chromium. copper, lead, mercury, nickel, selenium, and zinc.

The CCI warehouse was sweep, chip, and wipe sampled to determine the nature and extent of
contamination. The sweep sample consisted of a random sweep of loose material on the floor
of each room, front and back, with a broom. The material from each room was then
composited. The chip sampies were a composite of materiais removed from each room's floor
by an impact drill. The drill bored approximately 0.5 inch deep in ten locations around the
rooms. Wipe samples were taken from a 100-square centimeter section of the east wall
berween the front and back room, using a hexane coated gauze pad. This wail section
contained a dark stained brick surface approximately five feet above the floor. A hexane coated
gauze pad was used as a blank wipe. The aforementioned sampies were analyzed for both semi-
volatile organics and select priority pollutant metals. The "select” metals were designated as
those that were found during previous ERT/REAC sampling at the CCI site.

2.4 Remediation Technologies

Potential remedial treatment technologies for both contaminated soil and buildings were
evaluated by reviewing current literature, reading recent U.S. EPA documents, exploring
databases, and communicating with technical contacts. For soil contaminated with volatile
organic compounds, bench-scale engineering tests were performed at Weston’s Environmental
Testing Laboratory (ETL), Lionville, Pennsyivania, for in-situ volatilization (ISV) and low
temperature thermal treatment (LT3). Sampling and analysis of all bench-scale test soils for
VOAs were provided by Weston/REAC. For the ISV test, soil was weighed and placed into
the bench-scale unit. The unit’s air blower was turned on and the influent and effluent
humidity, iemperature, and volatile organic content was monitored. For the LT3 test, the soil
was first hand screened with 0.25 in mesh and placed into the bench-scale unit. The treated
soil was collected in a pan after each pass. This soil was sampled from the pan and placed into
the unit for the next treatment pass.

2.5 Analyses

VOC analyses for soil and water were performed according to a modified US EPA Method
524.2 using a HP 5995C Gas Chromatograph/Mass Spectrometer (GC/MS) equipped with a
Tekmar LSC 2000 purge and trap concentrator. The method modification for water samples
was a reduced sample size of 5 mi [1]. BNA analyses were performed according (O the
separator extraction technique of US EPA method 625 with a HP 5995C GC/MS [2].

Priority pollutant metals were analyzed according to US EPA Method # 7000 series [3].

Analysis for beryllium, cadmium, chromium, copper, nickel, silver, zinc, and iroq were
performed by flame atomic absorption using a Varian SpectrAA-300. Mercury analysis was
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3.0

4.0

performed ov  /arian SpectrAA-300 equipped for cold .  or technique. Method 7470 for
mercury analysis was modified with a 50-mi sample size. a 100-mi final volume, and a Varian -
VGA-76 vapor gas analyzer. Analysis for arsenic, antimony. lead. thallium. and selenium were
performed by a graphite furnace atomic absorption using either a Varian 400-Z or a Varian
SpectrAA-20 both equipped with a GTA-95 graphite furnace unit.

RESULTS

This section highlights the significant evidence from the sampling effort, which determined the extent
of contamination at the CCI site. Table 1 provides a key to the samples taken at the CCI site: their
location, their depth (where applicable), the matrix sampled, the sample number of designation. the
analytical instrument used, and the parameters analyzed. Groundwater analyses are summarized in
Tables 2 through 5. Groundwater potentiometric head contours are indicated on Maps 1 to 4. Soil
characieristics results are in Tables 6 to 9 and Figures 1 and 2. Soil analytical results are in Maps

5 to 16. Finally, the results of the bench-scale treatment studies are summed in Section 3.4 and
presented in Appendix C.

The building decontamination strategy involved two phases: 1) the nature and extent of contamination
and 2) development of a site-specific decontamination plan. The extent of contamination is presented
in the Results section, while the building decontamination plan is in the Discussion section.

DISCUSSION OF RESULTS

4.1 Groundwater

Groundwater anaiyses for all well locations from both the ERT/REAC and the Region VII
Technical Assistance Team (TAT) sampling efforts are summarized in Tables 2, 3, and 4. The
location of all wells are shown on Maps 1 to 19.

Trichloroethene (TCE) was the most prevaient contaminant found in the groundwater at the
CCI site, with significant quantities of TCE discovered in the groundwater from all wells except
KDHE 4. The most contaminated groundwaters were from Wells ERT 1, ERT 2 and Borehole
ERT33 on the east side of the site. These wells were consistently found to have greater than
500,000 ug/L (ppb) VOC. ERT 1 had 671,072 and 661, 300 ug/lL VOC on two separate
samplings, while ERT 2 had 591,215 and 748,680 ug/L VOC. Carbon tetrachloride and
trichloroethene were found in well ERT 1 at concentrations greater than 100,000 ug/l. The
groundwater from ERT 1 also contained 1,1-dichioroethene, cis-1,2-dichloroethene, chloroform,
L.1,1-trichloroethane, and 1,2-dichloroethane in concentrations greater than 10,000 ug/L. In
well ERT 2, 1,1,2,2-tetrachloroethane and trichloroethene concentrations were greater than
100,000 ug/L. In addition, the ERT 2 groundwater contained 1,1-dichloroethene, methyiene
chloride, 1,1,1-trichloroethane, and tetrachloroethene in concentrations greater than 10,000 ug/L.
Borehole ERT33 water contained 77,390,000 ug/l. VOC. This extremely high VOC
concentration was the resuit of pure hydrocarbon phase mixed with aqueous phase. A pure
hydrocarbon liquid was extracted from the bottom of Well ERT2. This liquid contained
952,925,000 ug/L. VOC or approximately 95% hydrocarbon (predominantly trichloroethene and
tetrachloroethene).

Groundwater samples from Wells CCI 101, EPA 1, and KDHE 1 were aiso found to be highly
contaminated. Analyses from three separate samplings showed CCI 101 contained 295.300,
42360, and 356,280 ug/L VOC. EPA 1 had 605,800, 701,300, and 120,961 ug/L VOC, and
KDHE 1 had 289,530, 319,766, and 118,779 ug/L. These wells, located in 3 of 4 corners of the
site, also contained the following compounds, with concentrations greater than 10,000 ug/L:
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TABLE 1. KEY TO CHEMICAL COMMODITIES :INC. SITE SAMPLES

Sample Sample
Location Depth (ft.) Matrix Sample # Instrument  Analysis
ERT] 2 S 52718 Photovac VOA
15 S o Photovac VOA
15 S 0 GCMS VOA
i8 S F Photovac VOA
ERT2 1 S 5270A Photovac VOA
5 S B Photovac VOA
10 S D Photovac VOA
20 S £ Photovac VOA
ERT3 1 S 5269E Photovac VOA
5 S A Photovac VOA
10 S B Photovac VOA
15 S C Photovac VOA
ERT4 1 S 5268A Photovac VOA
5 S B Photovac VOA
10 S C. Photovac VOA
10 S 0 GCMS VOA
15 S G Photovac VOA
ERTS 1 S 5267A Photovac VDA
5 S B Photovac VOA
10 S C Photovac VOA
15 S G Photovac VOA
ERT6 1 S 5251A Photovac VOA
1 S B GCMS VOA
5 S C Photovac VOA
10 S E Photovac VOA
15 S G Photavac VOA
ERT7 1 S 4163A Photovac VOA
5 S C Photovac VOA
5 S D GCMS VOA
10 S £ Photovac VOA
15 S G Photovac VOA
ERT8 1 S 5266A Photovac YOA
5 S B Photovac VOA
10 S D Photovac VOA
15 S F Photovac VOA
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TABLE 1. KEY TO CHEMICAL COMMODITIES INC. SITE SAMPLES (CONT’D)

Sampie Sample

Location Depth (ft.) Matrix Sample # Instrument  Analysis

ERTY 1 S 5265A Photovac VOA

5 S C Photovac VOA

10 S E Photovac VOA

15 S G GCMS VOA

ERT10 1 S 4164A Photovac VOA

5 S o Photovac VOA

10 S E Photovac VOA

10 S F GCMS VOA

15 S G Photovac VOA

ERT11 5 S 5475A GCMS VOA

10 S B GCMS VOA

15 S D GCMS VOA

ERT12 1 S 5259A Photovac VOA

5 S o Photovac VOA

10 S £ Photovac VOA

10 S I,J,K GCMS VOA

15 S G Photovac VOA

ERT13 1 S 5258A Photovac VOA

5 S C Photovac VOA

5 S D GCMS VOA

10 S E Photovac VOA

15 S G Photovac VOA

20 S [ Photovac VOA

ERT14 1 S 5264A Photovac VOA

5 S o Photovac VOA

10 S E Photovac VOA

10 S F GCMS VOA

15 S G Photovac VOA

ERT15 1 S 5263A Photovac VOA

5 S o Photovac VOA

5 S D GCMS VOA

10 S E Photovac VOA

15 S G Photovac VOA

ERT16 1 S 5262A Photovac VOA

5 S o Photovac VOA

5 S D GCMS VOA

10 S E Photovac VOA

15 S G Photovac VOA
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TABLE 1. KEY TO CHEMICAL COMMODITIES INC. SITE SAMPLES (CONT’D)

Sample Sample
Location Depth (ft.) Matrix Sample # Instrument  Analysis
ERT17 1 S 5261A Photovac YOA
5 S C Photovac VOA
10 S E Photovac VOA
15 S G Photovac VOA
ERT18 1 S 5260A Photovac VOA
5 S C Photovac VOA
10 S £ Photovac VOA
15 S G Photovac VOA
ERTI19 1 S 5257A Photovac VOA
5 S C Photovac VOA
10 S £ Photovac VOA
15 S G Photovac VOA
ERT20 1 S 5256A Photovac VOA
5 S C Photovac VOA
10 S E Photovac VOA
15 S G Photovac VOA
ERT21 1 S 5255A Photovac VOA
5 S C Photovac VOA
10 S E Photovac VOA
15 S G Photovac VOA
ERT22 1 S 5254A Photovac VOA
5 S C Photovac VOA
10 S £ Photovac VOA
15 S G Photovac VOA
ERT23 1 S 5253A Photovac VOA
5 S o Photovac VOA
10 S E Photovac VOA
15 S G Photovac VOA
ERT24 1 S 5252A Photovac VOA
5 S C Photovac VOA
10 S £ Photovac VOA
15 S G Photovac VOA
ERT25 1 S 4169A Photovac VOA
5 S D Photovac VOA
10 S G Photovac VOA
10 5 K,L GCMS VOA
15 S J Photovac VOA
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TABLE 1. KEY TO CHEMICAL COMMODITIES INC. SITE SAMPLES (CONT’D)

Sampie Sampie
Location Depth (ft.) Matrix Sample # Instrument  Analysis
ERT26 1 S 4168A Photovac VOA

5 S D Photovac VOA

10 S G Photovac VOA

15 S J Photovac VOA
ERT27 1 S 4165A Photovac VOA

5 S C Photovac VOA

10 S E Photovac VOA

10 S F GCMS VOA

15 S H Photovac VOA
ERT28 1 S 4167A Photovac VOA

5 S D Photovac VOA

10 S G Photovac VOA

15 S J Photovac VOA
ERT29 1 S 41718,C GCMS VOA

5 S E,F GCMS VOA

10 S H,I GCMS VOA

10 S 4172A,8,C GCMS VOA*

15 S 4171L GCMS VOA
ERT30 5 S 54778 GCMS VOA

10 S D GCMS VOA
ERT31 5 S 54768 GCMS VOA

10 S D GCMS VOA
ERT32 5 S 54788 GCMS VOA

10 S 0 GCMS VOA
ERT33 15 S 54888 GCMS VOA

20 S D GCMS VOA
ERT34 15 S 54878 GCMS VOA

20 S D GCMS VOA
RR Balast 1 Balast 41708 GCMS VOA
Inside-shed A 1 S ShedA GCMS, AA VOA, BNA,

pp metals
Inside-shed B 1 S ShedB GCMS, AA VOA, BNA,
pp metals

* Matrix spike and matrix spike duplicate
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TABLE 1. KEY TO CHEMICAL COMMODITIES INC. SITE SAMPLES (CONT'D)

Sampie Sampie
Location Depth (ft.} Matrix Sample # Instrument Analysis
Behind-shedA&B 1 S ShedABback GCMS,AA VOA, BNA,
pp metals
Inside-shed F 1 S ShedF GCMS, AA VOA, BNA,
pp metals
Front of-shed L 1 S ShedL GCMS, AA VOA, BNA,
pp metals
Front of-shed D 1 S YardEDC GCMS, AA VOA, BNA,
pp metals
ERT1 --- W ERT1 GCMS VOA, BNA
--- W 5453 GCMS VOA
ERT2 Middle W ERT2 GCMS YOA, BNA
Bottom W ERT2B GCMS VOA
Middle W 5454 GCMS VOA
EPAl --- W EPAlO] GCMS VOA
~-- W 5453 GCMS VOA
EPA2 --- W 5451 GCMS VOA
CcCIi0l --- W EPA2 GCMS VOA
.- W 5452 GCMS VOA
KDH&E1 --- W Statewelll GCMS VOA
--- W 5447 GCMS VOA
KDH&E?2 --- W Statewell2 GCMS VOA
--- W 5448 GCMS VOA
KDH&E3 --- W 4173,A,B8,C GCMS VOA
--- W 0,E,F GCMS VOA*
--- W 5449 GCMS VOA
KDH&E4 --- W 4173,G,H,1 GCMS VOA
.- "] H,K,L GCMS VOA*
--- W 5450 GCMS VOA
In-Situ *k S ISV Initial GCMS VOA
Volatilization A,B
before
Treatment

* Matrix spike & matrix spike dupiicate

** Composite sample from locations ERT3, ERT13, and ERT20 @ depths 1 to 15 ft
9
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TABLE 1.

KEY TO CHEMICAL COMMODITIES INC. SITE SAMPLES (CONT’D)

Sample Sample .
Location Depth (ft.) Matrix Sample # Instrument Analysis
In-Situ ** S ISV 3 hr. GCMS VOA
Volatilization A.B
@ 3 hours
In-Situ * % S ISV 43 hr. GCMS VOA
Volatilization A,B
@ 43 hours
Low Temp Therm ol S InitialA,B  GCMS VOA
Treatment -

Before
Low Temp Therm ol S LT3PasslA,B GCMS VOA
Treatment -

After pass 1
Low Temp Therm *k S LT3Pass2A,B GCMS VOA
Treatment -

After pass 2
Low Temp Therm ek S LT3Pass3A,B GCMS VOA
Treatment -

After pass 3
Wall between --- Wipe 5482A GCMS BNA
front & back room B AA pp metals
in warehouse c GCMS BNA control

D AA pp metals
control
Front room floor --- Sweep 5483A GCMS BNA
in warehouse B AA pp metals
Back room floor .-~ Sweep 5484A GCMS BNA
in warehouse B AA pp metals
Back room floor --- Chip 5485A GCMS BNA
in warehouse B AA pp metals
Front room floor --- Chip 5486A GCMS BNA :
in warehguse B8 AA pp metails

** Composite sample from locations ERT3, ERT13, and ERT20 @ depths 1 to 15 ft

10
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TABLE 2. GROUNDWATER ANALY. JR VOLATILE ORGANIC COMPOUNDS IN
WELLS ERT), ERIZ, ERT33, AND ERT34

<027E\0278110\027(514.66H> CHEMICAL COMMODITIES INC. SITE
well
Location ERI 1 ERI2-Middle ER12-Bottom ERT 33 ER1 34
Date 8/12/89 9/14/89 B/12/89 9/14/89 8/12/89 9729/89 9729789
Compound DL* ug/L 10 2000 100 2000 4900 ug/L 5000 ug/L 10 wg/L
Dichlorofluoromethane
Chloromethsne 47 70,000
Vinylchloride 22
Bromomethane
Trichlorofluoromethane
1,1-Dichtoroethene 17,060 15, 140 10,953 6,220 1,012,000 129
Methylene Chloride 164 16,174 13,120 351,000
trans-1,2-Dichloroethene 55 265 25,000
1,1-Dichioroethane 989 279 11,000 334
cis-1,2-Dichloroethene 10,900 6,500 1,053 45,000 68
Chloroform 11,040 8,420 3,560 450,000 790
1,1, 1-Trichtoroethane 25,640 26,460 32,660 49,800 33,900,000 4,890,000 3,440
Carbon Tetrachloride 238,520 212,440 3,162 4,500,000
1,1-Dichloropropene 5 )
Benzene 30
1,2-Dichloroethane 32,380 31,120 5,279 4,080 319,000
Trichloroethene 317,060 345,880 408,960 564,000 661,000,000 48,400,000 13,000
1,2-Dichloropropane
D ibromomethane 57
Bromodichloromethane
Toluene 4,180 5,140 505 617,000 1n
1,1,2-Trichloroethane 103 606 81,000
Tetrachloroethene 1,568 1,980 30,320 34,400 216,900,000 24,100,000 8,200
0ibromochloromethane
1,2-Dibromethane
Chlorobenzene 20 5,000
1,1,1,2-Tetrachloroethane 10 113,000
Ethylbenzene 209 . 20,000 5
p- & m-Xylene 616 760 60,000
o-Xylene 388 22,000

*DL = Detection Limit

rd:eh/EVNGLSTA/FR-2288






TABLE 2. GROUNDWATER ANALYSIS FOR VOLATILE ORGANIC COMPOUNDS IN
WELLS ERT1, ERT2, ERT33, AND ERT34 (CONT'D)
CHEMICAL COMMODITIES INC. SITE

Well
Location ERT 1 ERT2-Middle ERT2-Bottom ERT 33 ERT 34
Date 8/12/89 9/14/89 8/12/89 9/14/89 8/12/89 9729789 9/29/89
Compound DL* ug/tL 10 2000 100 2000 6900 ug/L 5000 ug/L 10 ug/L
Styrene 4,000
Bromoform .
1,1,2,2,-Tetrachtoroethane 6,380 7,360 108, 760 68,220 33,127,000 !
n-Propylbenzene 67
2-Chlorototuene
1,3,5-Trimethylbenzene 115 8,000
1,2,4-Trimethylbenzene 404 22,000
1,3-Dichlorobenzene 50
1,4-Dichlorobenzene 251 5,000
1,2-Dichlorobenzene 1,943 2,100 118,000
1,2-Dibromo-3-Chloropropane 22
1,2,4-Trichlorobenzene ' 8,000
Kexachlorobutadiene 12,000
Naphthalene 9 58,000
Acetone 269 8,780
Carbon Disul fide 414
2-Butanone 119 62,000
4-Methyl-2-Pentanone 35 22
TOTAL VOC 671,072 661,300 591,215 748,680 952,925,000 77,390,000 25,966

*DL = Detection Limit

12
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TABLE 3. GROUNDWATER ANALYSIS FOR VOLATILE OKULANIC COMPOUNDS IN WELLS ROHE), KDHEZ, AND KDHE 3
CHEMICAL COMMODITIES INC. SiTE

Well

Location KDHE _#1 KDHE #2 KDHE #3

Date 2/24/89 8/12/89 9/14/89 2/24/89 8/12/89 9/14/89 2/24/89 8/12/89 8/12/89 9/14/89
Compound DL* ug/L »4200 10 100 10000 1 250 >330 50 S0 250
Dichlorodifluoromethane 13
Chloromethane 26 24
Vinylchloride
Bromomethane 2
Trichlorofluoromethane 13
1,1-Dichloroethene 4,200 7,820 1,390 33 140 44 48 278
Methylene Chioride 33,000 33,040 7,618 11,000 10 260
trans-1,2-Dichloroethene 750 13 3
1,1-Dichloroethane 62 12
cis-1,2-Dichloroethene 899 1,024 395 1,140
Chloroform 680 1,332 80 233 140 85 74
1,1,1-Trichloroethane 22,000 15,500 3,738 118 203 330 87 92 850
Carbon letrachloride 149 200,000 33,950 16,740 2,900 730 728 8,530
1,1-Dichloropropene
Benzene 29
1,2-dDichloroethane 2,400 3,640 464 455 135 340 90 100 555
Trichloroethene 70,000 83,300 8,850 37,000 6,966 4,018 7,600 2,243 2,433 15,561
1,2-Dichloropropane 13
Dibromomethane
Bromodichloromethane 5 2
Toluene n 67 4 23 22
1,1,2-Trichloroethane 497 120 6
Tetrachloroethene 140,000 157,540 93,860 1,600 229 423 n 27 26 21.
Dibromochloromethane
1,2-Dibromomethane
Chlorobenzene 5 5 1" 9
1,1,1,2-Tetrachloroethane 287 105 1
Ethylbenzene 4 14 1
p- & m-Xylene 4 1
o-Xylene 4
Styrene
Bromoform
1,1,2,2-Yetrachloroethane 11,000 15,440 1,649 S7 n

*DL = Detection Limit.
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TABLE 3.

GROUNDWATER ANALYSIS FOR VOLATILE ORGANIC COMPOUNDS IN WELLS KDHE1, KDHE2, AND KDHE 3 (CONT'D)

CHEMICAL COMMODITIES INC. SITE

Compound

KDHE #1

KDHE #2

2/24/89
>4200

8/12/89
10

9/14/89 2/24/89
100 10000

8/12/89

1

9/14/89

S0

KDHE #3

2/24/89

»330

8/12/89 8/12/89
50 50 250

9/14/89

n-Propylbenzene
2-Chlorotoluene
1,3,5-Trimethylbenzene

............................................................................................................................................................................

,b-Trimethylbenzene
-Dichlorobenzene
-dichlorobenzene

- b -
.- e
& W

-Dichlorobenzene

1,2
1,2-Dibromo-3-Chloropropane
1,2

,4-Trichlorobenzene

Hexachlorobutadiene
Naphthalene
Acetone

Carbon Disulfide
2-8utanone
4-Methyl - 2-Pentanone

TOTAL vOC

289,530

319,768

118,799 270,400

42,547

22,659

12,318

3,358 3,567 27,504

*DL = Detection Limit
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TABLE 4. GROUNDWATER ANALYSIS FOR VOLATILE ORGANIC COMPOUNDS IN WELLS KDHE4, CCI101, EPAT AND EPA2
CHEMICAL COMMODITIES INC. SITE

welt

Location KDHE #4 ccl #101 £PA #1 EPA 42

Date 2/24/89 8/12/89 9/14/89 2/264/89 8/12/89 9/14/89 2/24/89 2/264/89 8/12/89 9/14/89
Compound DL* ug/L >$ 1 1 >10000 »10 2000 >13000 >23000 >10 500

Dichlorodifluoromethane

Chloromethane 93 53
Vinylchloride 3

Bromomethane 1

Trichlorofluoromethane

1,1-Dichloroethene 285 1,520 3,600 527
Methylene Chloride 4,200 N 8,900 6,300 8
trans-1,2-Dichloroethene 14 43,000 42,000 6
1,1-Dichloroethane 4 14 6
cis-1,2-Dichloroethene 4,220 91
Chloroform 1 3 254 3,020 1,497
1,1,1-1richloroethane 8 1,900 rif4 6,460 43,000 47,000 1,666
Carbon Tetrachloride 96 4,500 1,345 42,920 34,000 35,000 6,840
1.1-Dichtoropropene 33,000

Benzene ] 37
1,2-Dichloroethane [ 17,000 11,110 20,500 30,000 31,000 13,000
Trichloroethene é 4 177 220,000 24,135 268,120 330,000 460,000 92,500
1,2-Dichloropropane 59 1,680 935
TemTTeTemreseooes R e (
Dibromomethane

Bromodichloromethane

Toluene 5 53
1,1,2-Trichtoroethane 7 104
Tetrachloroethene 3 1 1 3,700 a7 4,760 34,000 1,270
Dibromochloromethane 700
1,2-Dibromomethane 39 900 222
Chlorobenzene 22 1,300 4
1,1,1,2-Tetrachloroethane 3 1 2,140 4 405
Ethylbenzene 1 4
p- & m-Xylene 1 b
o-Xylene

rd:eh/EVNGLSTA/FR-2288
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TABLE 4. GROUNDWATER ANALYSIS FOR VOLATILE ORGANIC COMPOUNDS IN WELLS KDHE4, CCI101, EPA1 AND EPA2 (CONT'D)
CHEMICAL COMMODITIES INC. SITE

Well
Location KDHE #4 ccl #1011 EPA #1 EPA #2
Date 2/24/89 8/12/89 9/14/89 2/24/89 8712/89 9/14/89 2/24/89 2/24/89 8/12/89 9/14/89
Compound DL* ug/L >S5 1 1 »10000 >10 2000 >13000 »23000 >10 500
Styrene
Bromoform 1 [
1,1,2,2-Tetrachloroethane 2,500 128 1,323
n-Propylbenzene
2-Chlorotoluene
1,3,5-Trimethylbenzene 3
1,2,4-Trimethylbenzene 1 4
1,3-0ichlorobenzene 14 13
1,4-Dichlorobenzene 9 112
1,2-Dichlorobenzene 1 8 2,960 148 s
1,2-Dibromo-3-Chloropropane
1,2,4-Trichlorobenzene 1
Hexachlorobutadiene 1
Naphthatene
Acetone
Carbon Disulfide
2-Butanone 8,500
&4-Methyl-2-Pentanone 5
TQTAL voC 9 7 309 295,300 42,360 356,280 605,800 701,300 120,961 a3, 705

*DL = Detection Limit.
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TABLE 5. NUMBER CF OCCURKeNCES A PARTICULAR CONTAMINANT WAS FOUND IN CHEMICAL COMMODITIES SITE GROUNDWATER °

# Occurrences # Occurrences # Occurrences

- -mpound >1000 ug/L >10,000 ug/L >100,000 ug/L
Dichtorofluoromethane 0 0 0
Chioromethane 0 0 0
vinylchtoride 0 0 0
Sromomethane 0 0 0
Trichiorofluoromethane 0 0 0
1,1-Cichioroethane 9 3 0
Methylene Chloride 9 4 0
trans-1,2-Dichioroetnene 2 2 8
1,1-Dichtorcethane 0 Q ]
cis-1,2-Dichloroethene 7 1 0
Chloroform 7 1 o}
1,1, 1-Trichloroethane 15 9 1
Carbon Tetrachlioride 14 10 3
1,1-Dichtoropropene 0 0 0
denzene 0 o} a
1,2-Dichtoroethane 13 8 0
Trichloroethene 23 17 9
1,2-Dichloropropane 1 0 0
Dibromomethane 0 0 0
3romodichloromethane Q o] a
Toluene 2 0 0
1,1,2-Trichlcoroethane 0 0 Y
Tetrachtoroethene 15 ) 3
Dibromochloromethane 0 0 0
1,2-Dibromomethane 0 0 0
Chlorobenzene 1 ¢ a
1,1,1,2-Tetrachioroethane 1 0 0
cehy(benzene 0 ] 0
m-Xylene 0 0 0
/lene 0 0 0
Styrene (] 0 0
Bromoform ) 0 0
1,1,2,2-Tetrachtorocethane 9 4 1
n-Propylbenzene 0 0 0
2-Chlorototuene 0 0 0
1,3,5-Trimethyibenzene 0 0 0
1,2,4-Trimethylbenzene ] a 0
1,3-Dichlorobenzene 0 0 0
1,4-Dichlorobenzene 0 a 0
1,2-Dichlorobenzene 3 0 0
1,2,4-Dibromo-3-Chloropropane 0 0 0
Hexach  orobutadiene 0 0 Y
Kaphthalene 0 0 0
Acetone ] 3 1
Carbon Disulfide 0 0 Y
2-Butanone S 1 0
4-Methyl -2-Pentanone 0 0 0

rd:eh/EVNGLSTA/FR-2288
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methyicne chloride. trans-1.2-dichloroethene, 1,1.1-trichlorocthane. carbon tetrachloride. 1

dichloroethane. trichloroethene, tetrachloroethene. 1.1.2.2-tctrachloroethanc. acetone. and
butanone.

-
".

Three additional wells also showed significant contamination: KDHE 2. KDHE 3. EPA 2 and
ERT34. These weils arc on the west side of the site. adjacent 1o or near residential homes. The
groundwater from KDHE 2 contained 270,400, 42.547, and 22.659 ug/L VOC during 3 scparate
sampling events. The groundwater in KDHE 3 contained the following concentrations of VOC:
12.318. 3.358. and 3.567 ug/L. while EPA 2 had 83,705 ug/L. ERT34. a borchoie, had 25.966 ug/L
VOC in its water.

Well KDHE 4 had insignificant levels of VOC contamination in the groundwater. After three
sampling events, the groundwater was found to have 9, 7, and 309 ug/l. VOC. Even though the
latest sample from KDHE 4 contained only 309 ug/L VOC, this concentration was more than 30
imes higher than VOC concentrations found in two previous sampies.

Table 5 lists all the compounds found in the groundwater as well as the number of times that each
individual contaminant was found to have exceeded the concentrations of 1.000, 10,000. and
100.000 ug/L. This table shows that trichloroethene exceeded 100,000 ug/L on nine sampling
events. and exceeded 10,000 and 1.000 ug/L on 17 and 23 occurrences, respectively. To date. the
total groundwater samples taken at the CCI site is 26. Contaminants other than TCE were aiso
found with relative frequency in the groundwater samples. Compounds with concentrations greater
than 1.000 ug’L in more than eight groundwater samples were: 1,1-dichloroethane: methylene
chlonde: 1,1,1-trichloroethane; carbon tetrachloride; 1,2-dichloroethane: tetrachloroethene: and
1.1.2.2-tetrachioroethane. The sampling of the pure hydrocarbon layer at the bottom of ERT 2
was not included in the Table 5 frequency distribution.

To provide information on the future impact on adjacent areas by contaminated groundwater from
the site. the groundwater flow path was characterized. Six sets of water level readings were taken
on six separate occasions between August 11 and October 26, 1989, from on-site monitoring wells.
These readings by ERT/REAC, Region VII TAT, and U.S. EPA Region VII were used to
characterize the groundwater flow path. Also, well casings were surveyed by U.S. EPA Region
VII for relative heights. From this data, groundwater elevations were calculated, and 6
potenuometric head contours and flow net diagrams were produced (see Maps 1 thru 6).

These flow net diagrams show that the groundwater on the site generaily flows from east to west.
A steep groundwater gradient was apparent on the maps in the northeast corner of the site. This
gradient was probablv due 10 the "bathtub” effect in the open UST excavation pit. A perched
water condition in this pit possibly influenced the nearby wells; therefore, a localized radial flow
condition may have existed. Contaminant transport may have been more influenced by migration
along the bedrock surface, by surface water transport to topographically low areas, or by migration
through more permeable soil than by the direction of groundwater flow itself. Free product has
only been found in the bottom of monitoring welis on the eastern side of the property, indicating
that the migration of the contaminants through the groundwater has been inhibited. This
inhibition can be attributed to the predominantly clay soils on site and their intrinsically low
permeability (see Section 4.2.1).

rd:eh/EVNGLSTA/FR-2288
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4.2 Soil
4.2.1 Geotechnical characterization

Soil samples were taken from the CCI site for geotechnical characterization. The samples la'ken
were #001 at 0.5 to 2.5 feet and #002 at 2.5 to 3.5 feet. These samples were mainly characterized
for particle size distribution and permeability.

Both samples were found to be highly plastic clays with the overwhelming majority of particles
below #200 mesh (75 um). In addition, the CCI soils have a low hvdraulic and pneumatic
permeability. Tables 6 and 7 and Figures 1 and 2 show the particle size distribution for the
samples. Sample #001 contained 78.1% of its particies below #200 mesh. Furthermore, 978%
of sample #002 particles were smaller than #200. Both samples exhibited higher piastic behavior.
These characteristics are an example of a soil containing a high clay content.

Table 8 comains the summary of the triaxial permeability tests. The hydraulic permeability of
samples 001 and 002 are 3.9 x 10* and 3.0 x 10* cmssec. From the hydrath: penneabnln;y
measurements, the pneumatic permeability was calculated. Soils 001 and 002 exhibited pneumatic

permeabilities of 2.6 x 10” and 2.0 x 10" crysec. These permeability values indicate a soil with
low permeability.

4.2.2 Contaminant characterization

The results of the soil sample analysis were placed on 12 separate site maps (Maps 7 to 18).' The
purpose of these maps is to give the reader a compiete picture of all the significant contaminants
found in the CCI soil. Only the significant contaminant concentrations (those greater than 0.5
mg/kg) were placed next to the sample location on site maps (Maps 7 to 10). These maps also
depict the analytical instrument used for a particular soil sampie. Therefore, VOC analyses by
GC/MS are shown in a blue color than samples analyzed by the Photovac. in green. The Photovac
analvtical results and the soil boring logs are listed in Appendices A and B, respectively.

Another two sets of maps are present to assist the reader in determining the extenmt of
contamination. These maps contain the isopleths for two contaminant indicators: trichloroethene
(Maps 12 10 15) and total volatile organic compounds/Photovac target compounds (Maps 16 to
19). The values used to generate these maps are in Table 9.

Soil sampies taken at the surface and to a depth of one foot show contamination in two main
areas (see Maps 7, 12, and 16). One area is bounded on the east by the warehouse and on the
west by truck trailer H., Shed F, and sample point ERT 20. This area was analyzed for VOC,
semi-volatile organics. and heavy meuwls. Only low amounts of semi-volatiles anq modergle
amounts of heavy metals were found; however, there were significant quantities of volatile organics
present. A VOC contaminated area at this depth is the area bounded on the east py the roadside
fence and sample point ERT 29 and on the west by Shed A. Shed B, and sampie point PK 877009.
At the surface to one foot depth there was no VOC contamination beyond the boundaries of the
site with the exception of a minor amount at ERT 3.

rd:eh/EVNGLSTA/FR-2288
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TABLE 9.

SAMPLE

GEOTECHNICAL SOIL CHARACTERISTICS

DEPTH 7.5

TC 2.3

FTET

Ry

SOIL DESCRIPTION

dark brown sandy silt or clay

GRAIN SIZE RESULTS

EFFECTIVE SIZES

U. §. Standard | Diameter Diameter
Sieve Size mm ¥ Finer % Finer mm
1 1/2® 37.500 100.0 60 0.010
3/4" 19.000 100.0 30 0.001
3/8" 9.500 100.0 10 0.000
#4 4.750 100.0 Uniformity | Gradation
#10 2.000 100.0 Cocefficienti|Coefficient
#20 0.850 99.4 NA NA
#50 0.300 91.5
#100 0.150 82.4 NATURAL MOISTURE
$200 0.075% 78.1 CONTENT, %
Hydrometer 0.0223 82.3 28.1
0.0166 76.7
0.0126 68.2
0.0095 59.8 SPECIFIC GRAVITY
0.0071 55.5
0.0052 50.3 2.71
0.0037 47.5
0.0027 44.7
0.0019 41.9
0.0013 39.5
COMMENTS :
NA = NOT APPLICABLE

SOIL EXHIBITS VERY COHESIVE AND PLASTIC PROPERTIES AND IS

VISUALLY IDENTIFIED AS A HIGHLY PLASTIC CLAY
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Figure 1. Soil particle size distribution, depth 0.5 to 2.5 feet
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TABLZ ~. CECTECHMNICAL SOIL C@ARACTERIZATION
SAMPLE ZEPTH 2.3 TO 3.3 FEET

SOIL DESCRIPTION

medium brown slightly sandy silt or clay

GRAIN SIZE RESULTS EFFECTIVE SIZES
U. S. Standard | Diameter Diameter
Sieve Size Tam % Finer $ Finer mm
1 1/2% 37.500 100.0 60 0.009
374" 19.000 100.0 30 0.001
/8" 3.500 100.0 10 0.000
#4 4.750 99.9 Uniformity | Gradation
#10 2.000 99.7 Coefficient|Coefficient
#20 0.850 99.3 NA NA
#50 0.300 98.9
$100 0.150 98.4 NATURAL MOISTURE
$200 0.075 97.8 CONTENT, %
Hydrometer 0.0214 86.7 28.6
0.0163 79.7
0.0125 69.8
0.0093 62.7 SPECIFIC GRAVITY
0.0072 55.7
0.0052 50.0 2.70
0.0038 46.2
0.0027 43.4
0.0019 40.5
. 0.0013 39.6
COMMENTS:

NA = NOT APPLICABLE

SOIL EXHIBITS VERY COHESIVE AND PLASTIC PROPERTIES AND IS

VISUALLY IDENTIFIED AS A PLASTIC CLAY
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TABLE 3. SUMMARY OF TRIAXIAL PERMEABILITY TEST RESULTS

ETL Job Number ' 890801 890801
ETL Sample Number 001 002
USCS Classification CH CH
Pre-Permeation Data
Natural Moisture Content, % 28.1 28.6
Undisturbed Wet Unit Weight, 1lb/cu. ft. 122 120
Undisturbed Dry Unit Weight, 1b/cu. ft. 95.1 93.3
Specific Gravity 2.71 2.7
Void Ratio 0.779 0.806
Degree of Saturation, % 97.8 895.9

Permeability Data

Hydraulic Permeability, cm/sec 3.9E-08 3.0E-09
Intrinsic Permeability, sq. cm 3.9E-10 3.0E-11
Pneumatic Permeability, cm/sec 2.6E-09 2.0E-10
Post-Permeation Data
Final Moisture Content, % 32.2 34.0
Molded Wet Unit Weight, 1lb/cu. ft. 119 117
Molded Dry unit Weight, 1b/cu. ft. 80.2 87.5
Void Ratio 0.876 0.925
Degree of Saturation, § 99.6 99.3
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TABLE §. IZHEMICAL COMMODITIES SOIL SAMPLE ANALYSIS (umits 1n mg/Kg)

S.rtace tive feet “en Feet corream .o
? Sacie 3= 21C/VCC g PTC/VOC TIE pTC/VOC TCE EEER
1.8 TS 13.3 -

-0 ND 0.1 0.4 2.6 0.07 P
ERT-12 0.6 0.4 3.9 6.1 1.5 1.5 1.6 g.%
£37-13 1.0 1.0 166 1193 29.2 31.2 27.6 8.3
ERT-14 1.9 1.0 16.9 24.1 5 17 5.3 2.3
ERT-15 1.0 1.1 0.29 20 ND N0 N0 %)
ERT-14 0.8 10.1 10 36 1.3 17.4 12.1 H
ERT-17 1.6 8.0 0.9 3.3 3.0 9.4 N0 T2
IRT-V8 ND 0.5 0.6 Q.6 2.5 2.5 NO ~0
ERT-19 ND ND ND ND 6.1 [ 0.4 b
£R7-20 5.8 452.8 1.0 7.7 11.0 12.5 5.4 -
ERT-2V 0.5 0.5 10.9 16.6 15.9 4.6 8.8 £
ERT-22 NO NO 6.78 13.8 2.2 3.2 1.1 .
ERT-23 0.1 0.3 3.1 3. 6.5 7.3 7.7 s.3
ERT-24 5.4 59.5 6.0 8.2 10.7 12.5 8.7 e
ERT-25 ND ND ND ND ND ND ND ND
ERT-26 ND ND ND NO ND NO 6.3 t.3
ERT-27 ND ND N0 (] 0.001 0.001 ND ~D
ERT-28 ND ND ND ND NO ND 1.5 '.s
ERT-29 13 30 0.007 0.008 2 3 19 21
ERT-30 0.001% 0.04 NO .08

ERT-31 0.7 1.5 ag.2 0.3

ERT-32 ND 0.0t 0.02 0.2

ERT-33 22.8 35
ERT-34 0.001 .2
PKB770CS NO 940

5X877004

PXB77007

PX877008 40 380

PX877009 Q.C04 62

PX877010 1 12 1 &0

PXB?7012 0.019 0.028 ND [

Pr877014 0.18 & NO é

SNED-L 0.001 0.003

SHED-A ND NO

SHED-AB ND 148

SHED-8 2 4

YARO-EDC 6 91

SHEQ-F 10 17

RR-BAL 0.001 0.001

m
h:d
™
<
;
-
N
~

EPA W-2 0.004 2 L. 0

NOTE: TCE = Trichloroethene

PTC/VOC = Photovac Target Compounds/Volatile Organic Compounds

In samples where DOTh Photovec and GCMS analyses were performed, onty the Volatile Organic Compourds from GCMS anatysts 3
presented in table.

NO - Not Detected.
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Soil samples at the five-foot depth show slight contamination beyond the boundaries of the sitc
{see Maps 8, 13, and 17). ERT 10, Well EPA 2. ERT 7, and ERT 31 had low concentrations
of soil-bound voiatile organics (not exceeding 2 mg/kg). At this depth. the grassy arca to the west
of the boundary formed by the truck trailer H. Shed F, and ERT 20 shows low amounts of VOC:
however. the area to the east of this boundary had little VOC contamination. Two other areas
containing VOC at this depth is the grassy area north of Sheds A and B and the area just south
of the pit by ERTI13.

Soil samples at the ten-foot depth show little contamination beyond the boundaries of the sitc
(see Maps 9. 14. and 18). Samples outside the boundary found to contain VOC at this depth werc
ERT 11. Well EPA 1 (a less reliable sample because the drill went through a sewer pipe), ERT
2. and ERT 3. This shows that there was some migration of VOC to both the east and the west.
The on-site data indicates an even dispersal of VOC at low concentrations.

Soil sampies at the 15-foot depth show no VOC contamination outside the northern, western, or
southern boundaries of the site (see Maps 10, 18, and 19). However, the presence of VOC to
the east of the site was better defined with an analysis of the exira sampling points. The following
soil sample points show low levels of VOC at the 15-foot depth: ERT 1, ERT 2, ERT 33, and
ERT 3. As in the ten-foot depth, the analyses of the samples taken on-site indicates an even
dispersal of VOC at low concentrations.

Samples taken at a 20-foot depth indicate a substantial amount of VOC contamination may exist
at that depth, just on top of the bedrock. Map 8 contrasts these resuits with the 15 foot sample
results for sample points ERT 2, ERT 13, ERT 33, and ERT 34. Soil samples for ERT 2 and
13 were taken with a split spoon at an approximate 20 foot depth. The spoon was driven through
the drill tails in the borehole to bedrock and samples were analyzed by Photovac. The results for
ERT 2 and 13 indicate a low amount of VOC contamination. For ERT 33 and 34 however, the
soils were scraped from the drill bit afier it hit bedrock and were analyzed by GC/MS. Results
for ERT 33 and 34 indicate a large quantity of volatile organic compounds exist just above thc
bedrock.

4.3 Building Decontamination

Sweep and chip samples were obtained from the floor of the warehouse’s front (north) and back (south)
rooms. Wipe sample were taken from the wall of the hallway between the above two rooms. Analysis
of the previous samples showed that the floor of the back room contained high concentrations of semi-
volatile organics. Table 10, which lists the detected semi-volatile organic compounds. shows that the back
room sweep contained 3.506,923 ug/kg of total semi-volatile organics. The majority of these contaminants
were phenolic. The chip sample from the back room also contained semi-volatile organics (105.618
ug/kg). Compared to the back room sweep and chip sampies. semi-volatile organic levels in the front
room chip and sweep sampies were over 20 times lower and neariy eight times lower, respectively than
the back room samples. Furthermore, both front room samples did not contain the high amounts of
phenols faund in the back room (Table 10).

Significant quantities of target priority pollutant metals were found in sweep and chip samples frqm both
front and back rooms. Table 11 lists the priority poilutant metals detected. The samples contained the
following metals in the highest concentrations: chromium, copper, lead, mercury, and zinc.

rd:eh/EVNGLSTA/FR-2288
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TABLE 10. SEMI-VOLATILE COMPOUND ANALYSES OF CHEMICAL COMMODITIES, INC. SITE WAREHOUSE SWEEP, CHIP, AND WIPE SAMPLES

sampie Type _Sweep chip Wipes®
Sample Location Front Room Back Room Front Room Back Room wWall

€ smoounds DL* 3300 ug/xg 3437 ug/Kg 3402 ug/Kg 3333 ug/Kg 10ewe
Phenot 339,000 1,634
1,3-Dichlorobenzene 2,851
1,4-Dichtorobenzene 12,855
Benzyl Alcohol 509
1,2-Dichtorobenzene 240,000 534
2-Methylphenol 289 360,000 2,170
4-Methylphenol 1,740,000 9,160
Hexachtoroethane 346
2,4-Dimethyiphenol 676,000 7,435
8enzoic Acid 5,825
1,2,4-Trichlorobenzene 591 1,395 1,644
Naphthalene 1,022 984
2-Methyinaphthalene 386 307
Dimethylphthatate 1,207
Acenaphthene 1,197 90
Dibenzofuran o2 170
Diethyiphthalate 3,368 2,149 )
Fluorene 1,138 744
Hexachiorobenzene 1,106
Phenanthrene 12,593 9,272 831 2,529
Anthracene 679 1,873 749
*" a-butylphthalate 53,470 69,800 2,240 14,697 3

ranthene 10,706 12,380 968 3,059
. .oene 5,510 435 1,453
Butylbenzylphthalate 2,115 1,118 1
Benzo(a)anthracene 2,759 3,845
Bis(2-Ethylhexyl)phthalate 44,920 16,417 6,810 53,900 3
Chrysene 4,729 4,883 1,428
Benzo(b)fluoranthene 3,776 3,719 1,100
Benzo(k) fluoranthene 2,146 2,685 565
Benzo(a)pyrene 2,517 3,040 764
Indeno(1,2,3-cd)pyrene 2,164 2,767
8enzo(g,h, i)perylene 3,437 599
TOTAL SEMI-VOLATILE ORGAMICS 164,138 3,506,983 13,786 105,618 53
P p— -+ &+ 24

. DL = Detection Limit

** AllL wipe concentrations are blank subtracted

"y

Units = ug per 100 square centimeter wipe

rd:eh/EVNGLSTA/FR-2288
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TABLE 11. TARGET PRIORITY POLLUTANT METAL ANALYSES OF CHEMICAL COMMODITIES SITE WARENOQUSE SWEEP, CHIP, AND WIPE SAMPLES

Sampte_Type Sweep chip Oetection Wipe®* Detection

Sample fFront gack Front gack Limit wall Limie
Comoound Location Room Room Room Room (ug/Kg) Between (ug/wipe)

Floor Floor Floor floor Rooms

Antimony 330,000 7,800 12,000 4,300 2,000 50 0.3
Arsenic 21,000 24,000 5,100 24,000 2,000 1 0.3
Cadmium 45,000 29,000 250,000 25,000 5,000 2 0.6
Chromium 540,000 1,500,000 40,000 1,300,000 10,000 32 1.3
Copper 1,300,000 9,600,000 140,000 3,100,000 10,000 48 1.3
tead 1,100,000 2,500,000 340,000 840,000 10,000 138 2.5
Mercury 1,700,000 53,000 48,000 130,000 100 .- --
Nickel 170,000 84,000 38,000 150,000 10,000 12 1.3
Selenium . 2,000 0.3
2inc 4,600,000 1,800,000 2,900,000 1,700,000 10,000 395 1.3
JOTAL TARGET PP METALS 9,806,000 15,597,800 7,273,000 3,783,000 ---- 678 --

All concentrations in ug/Kg except wipe samples.
* All concentrations are black corrected; units = ug/100 square centimeter wipe.
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The wipe sampies of the warehouse wall contained barely detectable amounts of semi-volatilc
organics and verv low quantities of target priority pollutant metals. The values shown in Tablc
10 and 11 are in micrograms per 100 square centimeters of wail area.

44 Remediation_Technologies

Two technologies were explored in bench-scale tests as potential remedial options for the soil at
CCL These technologies are: in-situ volatilization (ISV) and low temperature thermal treatment
(LT3) (Figure 3 and Photos 1 and 2). The objective of these technologies was 10 reduce the
amount of VOGs in the soil. However, it was essential that the technology chosen clean the soil
without discharging fugitive emissions that could impact the surrounding residentiai neighborhood.

In addition to the two aforementioned remedial technologies, the cost of excavation and off-site
incineration was caiculated. This information is in Section 5.2

4.4.1 In-situ volatilization

An in-situ treatment technology was explored to reduce or eliminate fugitive vapors from
affecting the residential neighbors of the CCI site. The in-situ volatilization process
removes VOC contaminants from the soil via a vacuum applied through extraction weils.
The volatilized organics can then be treated on the surface with little or no fugitive VOC
emissions from a full-scale excavation operation. See Appendix C for the entire report
on the ISV and the LT3.

ISV is an applicable radiation technology when the primary contaminants have thc
following characteristics:

O 3 vapor pressure greater than 1-mm of mercury.

0  a Henry's Law constant greater than 100 atmospheres/mole fraction or a dimension
less Henry's Law consiant greater than 0.01 [4].

The majority of the soil contaminants at the CCI site met these criteria: therefore, bench-
scale ISV was investigated with the major objective of the bench-scale investigation 1o
measure the removal efficiency of VOC contaminants.

Bench-scale investigations found that ISV removed 82.8% of the VOC contamination
after 42 hours of operation. During the test. nearly 24 pounds of CCI soil was aeratcd
with over 106,000 cubic feet of ambient air. Several of the site’s major contaminants
had lower removals than VOC. Trichloroethene was reduced 69.9%, tetrachloroethenc
72.8%. The reduction of the VOC in the soil is mirrored by the reduction of VOC in
the outlet air in the unit. Immediately after start-up, the air-borne VOC concentration
was 220 ppmsv. However after three hours, the VOC levels were 4.2; at 42 hours down
to 0.3 ppmv.

144.2 Low temperature thermal treatment

Low temperature thermai treatment (LT3) was explored as a potential remedial
technology to volatilize the soil-bound VOC contaminants. Approximately 36 pounds -
of soil was fed into a bench-scale heat screw auger three times, for Passes 1, 2, and 3.
The soil retention time during each pass was 20 minutes and the average discharge
temperature of the soil after each of the three passes was 237°, 333%, and 408°F,
respectively. The bench-scale system was operated at the above temperature to replicate
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PHOTO 1. IN-SITU VOLATILIZATION UNIT






PHOTO 2. LOW TEMPERATURE TREATMENT UNIT
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- #00°F maximum temperature which can be achieved by the full-scale LT3 unit.
LT3 removed nearly 90.7% of the soil-bound VOC contaminants, from 226 to 21 mg'Ky
(after the 3rd pass). Some widely distributed contaminants had higher removals then
the total VOC: trichloroethene, 96.2% and tetrachioroethene, 96.0%. However, some
compounds had high residual concentrations in the soil: acetone. 14.7; 2-butanone, 2.2:
and 4-Methyl-2-Pentanone, 1.7 mg/kg.

5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 Groundwater

Flow net diagrams (Maps 1 to 6) show that the groundwater flows from east to west: however, sampting
indicates that the groundwater contamination maybe moving radially from the site. Wells along all four
sides of the sites contain high concentrations of volatile organics. Therefore, an interceptor trench or
slurry wall must be installed on the site’s perimeter to reduce the threat to the surrounding environment
by contaminated groundwater and to capture or contain the pure product along with the groundwater.

Wells along the eastern side of the site contain water with the highest concentrations of volatile organic
and several wells contain a pure hydrocarbon phase at the bottom. Well ERT 2 and Borehole ERT
33 contained pure hydrocarbon product at 19 feet (bedrock) and at 15 feet, respectively. Well ERT |
and Borehole ERT 34 showed traces of this product. ERT 1, ERT 2 and ERT 33, were found
contain the most contaminated groundwater on the site. These wells are all located on the east border
of the site along the railroad track. Along the ather three sides of the CCl site, wells CCI 101, EPA
. and KDHE 1 were found to contain high concentrations of volatile organics in their water. [n
addition, wells KDHE 2. KDHE 3. and EPA 2, all on the west side of the site, contained contaminated
water. Well KDHE 4 is relatively contamination free.

To reduce the threat of additional groundwater contamination leaving the site, two remedial options arc
available. In one option, an interceptor trench installed around the site can stop the offsite flow of
contaminated groundwater. The trench is required to encircle the 1,200 foot perimeter of the site (sc¢
Map 11 for location). This drain should contain a slotted 6-inch pipe placed in a 12 inch by 12 inch.
inner trench dug out of the bedrock (approximately 20 feet deep) with clean gravel fill to 5 foot depth.
Figure 4 shows a diagram of a proposed interceptor trench. To construct this trench, a 30 10 36 inches
wide excavation 10 2 feet below the bedrock/soil interface is necessary. First, a 6 inch layer of pea gravel
is poured on top of the bedrock: if it is desired to "seal” the bedrock, a thin laver of cement-bentonitc
grout can be placed on the bedrock under the pea gravel. To insure proper drainage of the trench, the
bottom most be sloped 1 percent toward the manhole. Next, a 6 inch perforated (with 0.25 inch
maximum perforations) schedule 40 PVC pipe wrapped in geotextile is piaced on the pea gravel. The
type geotextile should be a 6 ounce per square yard (minimum weight) non-woven needlepunched
polvethylene material. Pea gravel should fill the trench to the bedrock/soil interface. The trench can
now be filled with AASHTO (American Association of State Highway Transportation Officials) Coarsce
Aggregate #57 taking care not to drop the first three feet of aggregate too far from the backhoe bucket
or the geotextile will tear.  Soil from the site should be placed from the 3 foot depth to the surface
in thin lifts of 8 inches deep properly compacted with a jumping jack.

Water collected by the trench will run to a collection manhole that would vary in size from 2 feet
diameter by 5 feet deep to 4 feet diameter by 3 feet deep containing a minimum of 50 gallons (scc
Figure 5). More than one manhole may be necessary for collection depending on the grade of the
bedrock. Each manhole would contain a small level-actuated pump to pump water t0 a control tank
or tank truck. There is insufficient hydrogeological information to quantify the flow of water into the
trench. Existing wells were hand bailed to dryness and took approximately 1 day to recharge; hence, the
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cxpected water volume flowing into the trench should be very low. Therefore. a 25 gallons per minutc
pedestal tvpe centrifugal pump with 50 feet of discharge head power by explosion proof motor will be
sufficient to pump out the trench intermittently. The coilected water should be treated offsite at a
treatment/storagesdisposal facility in compliance with the U.S. EPA regional RCRA requirements.

A second option is a slurry wall barrier. Even though the primary groundwater permeability through
the clay itself is very low. the secondary permeability through the entire overburden is probably much
higher due to desiccation fractures and micro silt lens. This barrier would provide adequate proiection
from contaminated groundwater for the surrounding community, and cost less than the fully trenched
perimeter option. Since the geotechnical characterization found the soil’s permeability to be 10° to 10
* cmysec, a near perfect situation existed for a soil-bentonite slurry wall. The site's soil mixed with
approximately 1% bentonite would provide an adequate groundwater barrier along the perimeter of the

site. Care must be taken 1o insure compatibility of the grout used in the slurry wail with the free
hvdrocarbon product.

Before an interceptor trench or any additional excavation is performed on or near the site, it is strongly
recommended to do additional geotechnical testing and analysis of the soil. The purpose of this testing
and analysis is to determine the necessity of sheeting and shoring an excavation and to provide the
specifications for contractor’s invoived in the excavation. The sheeting and shoring may be necessary
10 prevent one or more of the following calamities due to lateral shifting soil: 1) the settling of the
Burlington Northern Raiiroad tracks with as possible train derailment, 2) the falling of a backhoe into
the collapsed trench, and 3) the sliding or tilting of the warehouse buiiding from a shift in the footing.
The lateral earth pressures of soil near the railroad tracks may be exacerbated by the frequent use of
the tracks with the accompanied ground vibrations and train weight. Any settling of the railroad tracks
would cause a huge liability to the Agency. In addition to testing soil. an analysis of the bedrock
material is necessary to see if a backhoe can excavate the bedrock with a cutting bucket to the 2 foot
depth (Figure 4). The use of a cutting bucket preciudes the use of a power ram and, hence, the need

for sending a laborer in the trench with the necessary sheeting and shoring 10 meet heaith and safety
requirements.

The recommended sample types and their associated geotechnical tests including the number of sampics
required and approximate costs per test are listed:

0 Split spoon samples are to be taken every 100 feet along the proposed location of the intcrcep}or
trench with blow counts using a 140 pound hammer with a 30 inch fall (Standard Penetration
Resistance Test ASTM D1586).

Alterberg limits: 6 tests’ $60/test;

Grain size distribution; 6 tests; $60/test;
Natural moisture content; 10 tests; $15/test;
Specific gravity; 6 tests; $40/test;

Sieve and hydrometer; 6 tests; $10/test.

0o oCOoo0o

o Shelby tube samples are to be taken on a as needed basis.

o Unconsolidated undrained triaxial sheet test (UU test); 3 tests; $300/test;
o  Consolidated isotropic undrained sheet strength test (CIU test); 3 tests; $900/test.

0 Bedrock borings.

0 Rock Quality Designation (RQD) test; as needed; performed on-site;
0 Percent recovery; as needed; performed on-site.
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The objective of the geotechnical work is to determine the necessity of sheeting and shoring the
interceptor trench. The construction contractor must detait the size of the structural members and the
spacing of the sheet piles and cross bracings. .

The interceptor trench has two costs associated with it; the cost of the trench system and the cost of
the pump and storage system. Three costs were obtained from contractors for the 1.200 foot trench
svstem:  $38.500, $124.640, and $66,000. Only the last cost includes 40-hour certified training (OSHA
1910.120 requirements) and protective gear. These prices include no sheeting and shoring one manhoic.
no enveloping geofabric and on-site disposal of the excess soil. Additional manholes are SS,OOQ each
installed. The installation of the geofabric requires people inside the trench and therefore shoring of
the trench. According to one contractor, the cost of the geofabric installed will raise the price an
additional $60,000. The estimated cost for the interceptor trench with sheeting and shoring and
dewatering is $1,600,000 to $2,000,000 based on a similar site [10]. A non-traditional interceptor trench,
called the biopolymer drain method, uses a biodegradable slurry, geotextile, pea gravel, and 30 inch weil
casings. The contractor estimated cost is $15.00 to $30.00 per foot square or $306,000 to $720,000 for
the 1,200 foot run (see Map 11). The cost of the pump and a tanker truck storage system (as shown
in Figure 5) is estimated at $3,000 per manhole plus monthly tanker truck rental (estimated at $4.000/per
month rental). To eliminate this monthly cost, the existing tanks on the south side of the site may be
able 1o be retrofitted to accept groundwater for storage and transfer. If the existing tanks are used, a
pump with more head will be necessary. An overflow pipe should be set-up from the tanker truck back

10 the trench to prevent spills. The operation and maintenance of this groundwater recovery shouid be
very low.

The contractor estimated cost of the slurry wall option around three sides of the site (850 feet in length)
is 54.00 per square foot (length x depth) plus mobilization costs (approximately $30,000). Therefore,
the 17,000 square foot proposed slurry wall wouid cost $115,000 which included a 17% contingency.

5.2 Soil

For the on-site surface samples, the heaviest contamination appears in two areas: 1) 10 the west of the
warehouse, and, 2) the grassy area above Shed A. The former area is probably the location of much
of the day-to-day activities of CCI, while the latter area was used to store drums. Below the surface.
the VOC concentrations are generally uniform and low; an exception being the grassy area north o.f Shed
A, which contains moderate concentrations of VOC, and the pit at the five-foot depth. The pit area
is a significant source of VOC contamination for the site and surrounding area.

At the present time, little contamination has migrated from the CCl site into the residential areas located
on the southern, western, and northern sides of the site. Offsite soil samples show no contamination
north of the site, and low contamination south of the site near the tanks. On the west side of the CCI
site, analyses of offsite samples indicate low concentration of VOC in the five-foot soil from the housc
just north of the site on Keeler Street, and from the house across Keeler Street (next to ERT 11) at
the ten foot depth. These are the only residences that contained contaminated soil. Even though soil
contamination has migrated little from the CCI site, Section 4.1 states and Tables 2, 3, and 4 show that
the groundwater outside the site contains contaminants.

High concentrations of VOC were found offsite between the railroad track and thg eastern site boundary
at the 20 foot depth just at bedrock. This corresponds to pure product found in the bottom of ngl
ERT 2. Pure hydrocarbon product (predominantly trichloroethene and tetrachloroethene) has made its
way from the site down into the soil column and appears 10 be running aiong the top of tpc bedrock.
Any excavation or on-site remediation must take this interface into consideration when delineating the
extent of contamination.
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5.3 Building Decontu.aination

The CCI warehouse building should be decontaminated by either gritblasting or hydroblasting. Both
techniques have been used with previous success at Superfund sites. Cleanup siandards should he

determined by risk assessment calculations; however, after decontamination, ali samples should be befow
detection limits.

Gritblasting is a surface removal technique in which small abrasive particles are spraved on the
coniaminated surface. The resuit is a uniform removai of approximately 0.5 to 1.5 cm of the
contaminated surface {S]. The advantage of gritblasting is that it is a well deveioped technology and a
widely used surface-removai technique. Equipment is readily available. The disadvantage is that large
amounts of dust and debris are generated. The amount of dust generated can be kept to a minimum
by the proper selection of the grit material. Common grit materials are steel pellets, sand, alumina, and
glass bead. A simple vacuuming is recommended before and after gritblasting 1o remove all particulates.

Gritblasting was successfully used at the Tri-State Plating site, Columbus, Indiana under the auspices of
the U.S. EPA Region V Remedial Project Manager (RPM), Bill Boland. The grit was used to removc
chrome plating vapors from the interior walls. The building was sealed and placed under a negative
pressure. The steel bead grit removed all paint and outer surfaces. Based on the success of the Tri-
Chrome Plating site, gritblasting is recommended at the CCI site.

Hydroblasting involves the use of high pressure (500 to 15000 psi) water to remove surfacc
conamination. Hydroblasting removes 0.5 to 1.0 cm of concrete at a rate of 35 m¥min (1). Chemical
additives, such as solvents, surfactants, caustic solutions and acids, and abrasives can be incorporated with
the high pressure water to enhance removal. The advantages of hydroblasting are ease of use, its low
cost and the accessibility of equipment. The disadvantages of hydroblasting are that it may not be as

effective in penetrating the surface as gritblasting and that the water may push the loose contaminants
into less accessible areas.

Hydroblasting was successfully used at the United Chrome site, Corvallis, Oregon under the auspices of
the U.S. EPA Region X RPM, Warren McPhillips. A high pressure water wash was used 10 removc
chrome dust from a building with exposed trusses and beams. Hydroblasting effectively decontaminated
75% of the building. Plastic was placed on the floors and the contaminated water was vacuumed from
the lined floor. Based on the success at the United Chrome site, hydroblasting is recommended as a
second remedial option.

The small buildings (except flooring materials) should be placed in a muricipal landfill. The concreic
flooring of the small buildings should be gritblasied then piaced in a municipal landfill; the wooden
flooring shouid be incinerated at hazardous waste.

These building decontamination techniques require waste handling and special personnel protection. For
both of the above techniques, waste disposal or treatment must be arranged before commencing
operations. In addition, special protective clothing must be worn for gritblasting to protect the workers
from the intrusive dust. Personnel should wear PVC hooded suits with the hoods duct-taped to the
masks, in zddition to the usual glove and boot taping.

Post building decontamination activities should include follow-up contamination testing. Wipe, sweep,

and chip samples should be taken from the warehause as per REAC SOP #2011 and analyzed for the
contaminants mentioned in Section 4.3.
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The cost of gritblasting ail interior wails (approximately 12.000 feet squared) and floors (approximat.:
7.200 squared) of the warehouse is S44.000. This cost is based on a contractor quote and docs not inciud.
disposal of the residuals or additional protective gear. A literature price for gritblasting estimates the cost
at $127,675 (based on §$53,863 per 8,000 feet square)(S]. If the residuals from the gritblasting contuin
organics. the residuals must be incinerated. See last paragraph in this section for incineration costs.

‘.Jl
4

Remedial Technologies

Geotechnical testing found the soil at CCI site 10 have physical characteristics of a drv matrix with low
hydraulic and pneumatic permeability. In addition. the highly plastic nature of the soil would not e
suitable for remedial techniques such as in-situ biological remediation or in-situ soil flushing where an
aqueous solution would be required to permeate through the soil column. Excavation techniques using
liquid extractants, such as soil washing and soil leaching, would aiso fare poorly.

Bench-scale investigation found that ISV was not a viable treatment option. The reduction in VOC wis
low for an optimistic system such as the bench-scale unit. Less favorable reductions of VOC contaminants
would result with a large scale ISV than the bench-scale unit. Therefore. the modest reductions of VOC
during the bench-scaie tests resulted in an unfavorable recommendation for this technology. The very low
hvdraulic and pneumatic permeability of the CCI soil also provided little hope for the potential use of ISV,
although the scientific literature reports the removal of contaminants in soils with hydraulic conductivitivs
ranging from 10° to 10% cmssec [4]. The CCI site soil ranges 2 to 3 orders of magnitude less permeable.

Therefore. the combination of the bench-scale test and the geotechnical test indicate that ISV will not b
a viable treatment option at CCl.

Bench-scale tests conducted for LT3 resulted in an approximate 91% removal of VOC's which was lcss
than that required to meet the 1 mg/kg level recommended for the site (> 99.5% removal required).
The fact that acetone and 2-butanone exhibited residual concentration higher than in the untreated soil
could be the result of either a chemical transformation or laboratory contamination. A sufficient quantity
of soil was not available for additional tests to evaluate either of these theories. Thus. the remediation
efficiency of LT3 cannot be accurately determined at this time. When the high residual concentration arc
faciored out the removal efficiency is still slightly less than the recommended level. Since CCl is bordercd
on three sides by residential houses and LT3 is an excavated soil technology, the residents would have o
be temporarily relocated or a plastic dome erected over the work area to eliminate or reduce the risks of
fugitive VOC emissions during remediation. Since both of these options are costly, the performance of the
LT3 system does not appear to warrant this additional treatment cost.

Map SA contains the areas and volumes of soil that are proposed for excavation and incinerauon. The
areas outlined in black are the maximum proposed for treatment based on the analytical results in Maps
S through 8. The area in black totals approximately 13.000 vd’. An alternative minimum amount of soul
is also proposed for excavation/incineration. This minimum volume comprise just the highly contaminatcd

soil around the °pit* area. The red lined area on Map 5A which designates the minimum volume totals
1,900 vd* of soil.

Incineraton costs of the estimated 13,000 cubic yards of contaminated soil at the site ranged from
$28,990.875 to $41,934,000. The cost includes soil excavation, trench supports, transportation, incincration,
and landfilling. Soil excavation costs were $20.,000. This price includes the cost of excavation. stockpiling.
and refilling. The trench with the clean soil that lay over contaminated soil and the cost of excavation and
loading (onto trucks) the contaminated soil. The cost of supporting the soil when excavated 1o bedrock
(approximately 20 feet) was $496,000. An estimated 775 linear feet would have to be supported between
the warehouse and the Burlington railroad and around the pit at a price of $640 per linear foot. The abowve
excavation and support costs were obtained from the Dodge guide [7]. The cost of incineration at a fixed
facility, according to a recent U.S. EPA publication, is $28.990,875. The §1375/ton price for the 20,709 tons
comprising the 13,000 cubic vards included
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transportation. incineration. and landfilling (8]. A price for the same services at a ncarby fixtd
incinerator (currently under construction) is $1.00/pound or $41.418,000 {9]. Estimated incineration costs
(based on the two previous estimation methods) for the 1,900 vd® minimum volume area are $4.161.713
and $6.053,400. The above costs do not account for clean fill which must replace excavated soil.

A proprietary remedial technology, the Detoxifier* by Toxic Treatments (USA) Inc. of San Francisco,
CA., was explored. This technology performs in-situ hot air/steam cleaning of VOC contaminated soil.
The technology appears to be applicable to the remediation of this site because it has an in-situ process
which involves active mixing of the soil with hot air and steam to volatilize soil-bound VOC's. The
vapors are captured at the surface and the organics removed. The chief advantage is that thc
surrounding community would not be at risk during site remediation. However, a bench-or pilot-scalc
unit was not available for evaluating the technical and economic feasibility of the technology for the
remediation of the Chemical Commodities site. The company estimated the cost of soil remediation at
$200 to $300 per cubic yard or $2.600,000 to $3,900,000 for 13,000 cubic yards or $380.000 to $570,000
per cubic vard for 1,900 cubic vard (plus additional mobilization costs for the minimum volume area).
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APPENDIX A

PHOTOVAC RESULTS

eh/EVNGLSTA/FR-2288






.............. == ==es= ====
.............. 2T ITTIITIIIIT=Iz sT===2

—~— :#OTQVAC RESULTS - ZHEMICAL COMMODITIES - 72:7-12/89

ALl Resuilts 1n mgykg (ppm)

2T ZITISESTT Iz==IT=3T ZTRSTITTIP STISTIITZ STE=s=s=

-2CATION DEPTH(FT) SAMPLE SUN NO. oCE vMEX TZE " SLUENE “CE
IZIZISIZT ZIZSTIS=3 ZEEEXJEIZIZIZT ISSITEZIIZ SIITITTZT CSSEZTIISE SSSESSTETT ITSIIZ== ScS3s===x
=r 2 305271 20 ND NO ) ND ND
'S 235271 25 L1] \O *3.27 3.70 3IMOL

‘3 =38271 27 ND ND PR 3.20 3MDL

IRT 2 1 AQ0S270 b ND ND ND NO ND
1 ADS270(OUP) 5 ND ND ND NO ND

: £05270 3 ND ND ND ND ND

5 305270 -6 ND ND ND NO N0

10 -05270 7 ND ND 0.67 ND PR

20 205270 49 114 NO 779 NO 7.40

7 3 1 £05249 A ND ND -. 24 ND v.%58
S 105269 35 ND ND 3.79 ND 1.97
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'S 305259 126 \D ND -y ND 3.82 N0
13T 13 1 A05258 58 ND ND T2 ND ND ND
5 z0s2s8 108 $3.82 ND 324.53 NO '5.90 ND
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'S 305258 10 128 N0 24.57 w0 1.87 NO
'S GOSQS8(bUP) T2 030 ND 12.%6 ND Y ND
2 105258 S 3MOL NO "$.55 NO b4 ND
13T 16 : A05264 168 NO NO 3.95 NO Lh] N0
S C05264 172 ND ND '6.86 3.73 J3.12 .77
10 £05264 174 ND ND 7.38 NO \D ND
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WESTON ENVIRONMENTAL TECHNOLOGY LABORATORY REPORT
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Inter-Office Memorandum W

TO:  Robert Tvangelista
REAC

FROM: Russell TFrye DATE: 13 Octobar 1589
PROJECT. REAC/CRERTICAL COMMODITIXS W.0.NO. 3347-03-01-1288
SURJECT:

SUMMARY OF ISV PHASE I AND LT
BENCE~-SCALS STUDIES TEST DATA AND RASULTS

ACTION;

ARY XXAGR I TEST REGULIS

A sunwary of the ISV Phase I test data and rssults is presented in
Table 1. Figurs 1 graphically {llustratas <he <total VOC

concentration and percent rsmoval over %Tthe tima of aeration.
Initially the total VOC concantration in tha untrsatad goil was 348
ug/kg. Aftar 2.7 hours or 7,546 cubic fset of asraticn, the tctal
VOC concentraticn In tha soil was resduced to 221 ng/kg for 11%
removal. After 42 hours or 106,434 cubic fset of asration, the
total VOC concantraticn in tha soil was reduced to 43 mg/kg for a
tinal removal of B83% total VOC's.

Althocugh these results shcw a potential for ISV trsatment, the
phyeical characteristics of the soil are not ansnable to the ISV
preccess. The soil type is a cohasive highly plastic clay ranging
from 80 to 98% fines with a hydraulic permsability less than 4 ¥
10" =/sac. In qeneral, coarse s0ils with hydraulic permeabilitias
greatar than 107 cm/sec ars nost amenable to ISV treatmant.

These resulta ars Lased on the calculated averagse VOC
concentrations neasured for duplicate grab samplas collected during
the initiml, intsrmediate and £inal points during the ISV tsst run.
The concantration of aach VOC specis maasured in each goil sanmple
collected is preseantea in Table 2 along with the ocalculatad
average, and standard deviatisn. Individual VOC specia removals
ars also presentad. All concantrations are resportsd in milligram
per xilogram of dry seil. Pigure 2 illustrates the distribution
of VOC specia and concantration at the initial, intermediata (2.7
hours) and final (42 hours) time of aaratioen.

IFW 04-08-0041 A4/ 88
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Only VOC's measured at or above the analytical detsction limit of
the initial soil sample ars reported in Tables 1 and 2 and Figqures
1 and 2. The detection limit was 2 mQg/KQ for tha initial seil grab
analysis of the ISV Phase ! Bench-Scale study. Several other
compounds wars dstected aither haelow (noct stavigeically accurats)
the Initial So6il detection 1limit or wvere detected in tha
Internediate and riral seil samples which were analyzséd at a
deteczicn linit of 0.1 ng/kg. Thesse compounds wWere as followat

cig 1,2 Dichlormathane
Chloroforn

1,1,1 = Trichloroethane

1,2 - Dibrome-i-Chloropropanas

The original laberatory report pressented by the REAC/EPA contract
laboratory is included as Attachment 1.

Additionally, the IS5V Phase I tsst run data and graphs illustrating
the process temperatures and ramlative humidity measured anda the
off-gas total VOC concsntration msasured as methane during tha teet
run period are included in Attachment 2.

L’ 73BT RRAULTA

A summary of the LT tast data and results is presented in Table 3.
Figurea 3 graphically illuscrates tha total VOC concentration and
percent removal atter each pass as a function of restention time and
discharge tamparaturs. Initially the total VOC concentration in
the untreated soil wvas 228 mg/kg. Aftar 20 minutes retention time
and at a Adischarge tamperaturs of 237°F (Pass 1) the total VOC
concentration was reduced to 48 mg/kg or 79% removal. After 40
minutes ratention time at a discharge temperaturs cf 333°r (Pass 2)
the total VOC concentration vas raduced to 33 mg/kg or 8§63 removal.
After 60 minutes restention time at a discharye tsmperature of 408°F

(Pass 3) the total VOC concesntraticn was reduced to 21 mg/kg or 91%
removal.

Note that acetone and 2-butanone incrsased in concantration after
the first pass and may possibly represant lahoratery coentamination.
The processed s0il is very Adry and hydroscopic and can readily
adsort coxmon laborateory contaminants from the air. Assuming ne
acetones : Or 2-~Butanone was removed aftar Fass 1 from the soil &
"correctad® total VOC concantration and percent removal was
calculatad and prasantad in Table 3 as "Total VOC's corrsctsd® and
"Total VOC Removal, % correctad®, respectively. Thia resulted in
a final Total VOC concantration of 5 mg/kg or $98% ramoval., Figure
4 illustratas tha corresctad total VOC ooncentration and percent
removal as runction of reteantion time and discharge tesmperaturs.
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These ressults indicats a good potential for UT’ treatment of this
soil/centaminats matrix. Even though the final total VoC
concentration was above 1 xzg/ky, the full scale procsss could be

medified to {nclude extended rstuntion times and/or prewashing the
s0oil with suitable solvents.

The results are rassd on tha calculated average VOC concentraticns
measured for duplicate ¢rab samples collected from thae untreated
(Initial) soil, and the 1**, 2™ ana 3™ pass discharge soils. The
concentration of each VoC spacie measured in sach soil samplae
collected is presented in Tablse 4 along with the calculated average
and standard daviation. Individual VOC specis rsnovals ars also
presentad. All ccncentrations ars rsportsd in xilligrams per
k.uo?zu of dry seil. Figurse 5 illustrates the distribution of VOC
e

specie and concentraticn of the initial, 1°* Pass, 2™ Pass and 3™
Pags soils.

Only VOC's measursd at or above the analytical detection liait of
the initial soil sampls ars rarcrtad in Tables 3 and 4 and Piqures
3, 4 and 5. The detecticn limit was 0.1 mg/kg for the initial seil
grab analysis of the bench=scale study. Several other
compounds wers detscted sither below (not statistically nccu‘sltl)
the initial soil detection limit or were detacted only the 2™ and
3% sasses which ware also analyzed at a detsction limit of 0.1
mg/kg. These coxpounds ware as follows:

Banzana
sac-Butylbanzena

p-Isopropylealuens

Pagss 1 was analyzed at a dstection limit of 0.001 ng/kg which
resulted in ths detaction (above or below ths detection linmit) of
nuxerous VOC's. This can be identifled in the original laboratory
raport presented by the REAC/EFPA contract laboratory included as
Attachment 1.

Additionally, the LT’ =est run data and a graph illustrating
proceas feed rate, soil moiaturs contant, and unit weights msasured
during the test run are presentsd in Attachment 3.
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TABLE |

WE. _.N ENVIRONMENTAL TECHNOLLGY ...sORATORY

REAC/CHEMICAL CCMMODITIES
SUMMARY OF BENCH-SCALE ISV-FHASE 1 TBST RESULIS

Test Data
Saxple T initial |Intermediate| rinal
Date L 8/14/89 8/14/89 8/16/89
L Tine | 14120 ~7:00 9:00
Aeration Data
| __Total Aeraticon Time, nr o 2.7 i 42.2
Total Air Volume, cf Q 7846 106434
ave. . _Veloocity, fpm 6008 3410 3042
Ave. Flow Rate, vactn 83 47 42
.__Ave. Press. Drop, " H20 2.9 l.2 0.8 ;
Ave. lemperature, 38 92 30 '
Ave. Rnfftivo Bum., § 45 51 55
Ave. VOC cane. v 420 4.3 0.3 i
Boil Physical bData ]
Wet Weicht, lb 23.78 23.38% 19.23 k
7 Weight, 1D 19.00 18.70 18.3,
Column Diametsr, inches 13.0 12.0 _12.0
Column Height K inchss §.0 5.9 5.8
volune, cf 9.393 0.386 0.380
Moisturs Content, % 25.0 19.8 4.7
e n Weight, pcf 40.8% 57.9 50.7
_;iry%ié ¥eight, pct 48.4 48.4 48.4
Specific Gravity 2.7 4.7 2.7
Voia Natio 2.5 2.5 2.8
|__Degrass of Saturaticn, 27.2 21.5% 5.1
S$oil VOC Concentrations, mg/k:
M‘thylcn- <Rloride 9.13 9.43 .35
2=Dichloroathans 3.180 0,000 0.135]
Télchloroethlnc 33.450 21.330 7.050
__Toluene 54.360 37.460 1.813
Tstrachloroathana 3.%231 7.060 0.960
Chlorchangene 0.639 1.067 0.038|
Ethylbensens 5.585% 4,181 0.258
pén=Xylens 48.44¢ 19.403 1.562
o-Xylena 11,638 7.268 0.760
1,1 trachloroethans $3.952 65.35% 14.200
1,3,4 thylbenzana __1.330 2. 0.162
1,3-D orobensens 0.603 0.a26 0.173]
D oYoebansens . 1,684 0.740
1,a-dDichlo zene 17.897 20.645 9,679
Naphthalene 1.100 0.870 0.500
AcCotona 10.840 9.080 0.250
- ne 3.259| 3.494 0.032
4-Me l-2-Pentancns 18.448 9.5%871 3.915|
Toetal VOC's 248.014 230.833 42.570!
Tota Removal, §% —-= 10.92 82.04 !
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TABLE 3
WE _.N ENVIRONNENTAL TECHNOLOGY LasORATORY

--------

| REAC/CHENICAL COMMODITIZS
\ SUMMARY OPF DERCH-SCALZE LT3 TEST REISULTS
Test Data B
Sazple Initial | Pass 1 | Pasa 2 | Pass 3
Average Dgucgm Texp., I - 237 333 408
Fass Retention Tima, minutes - 20 20 20
TotAl Retantion Time, minutse 0 20 40 60
tions Data
[__Average SCrav Epsed. rrym 1.8 1.7 | 1.7 -
Total Feed Weight, Los 35.9 27.0 22.8 -
Total Peed Time, minutas 80 40 30 -——
Average Feed Rata. 'b/hr 36.9 40.8 | 45.6 - !
Soil hysiocal Data
Moiature Content, 3 26.1 2.3 0.0 0.0
Total Solias, % 79.3 57.8 100.0 100.0
Wet Unit Weight, pct 62.0 §4.9 €7.5% 68.9
[Soil VOC Conoentrations, xq/Xq
Methylens Chlorids 0.73 3.016 0.38 0.308]
1,2 -'Jn: ichlorcethana 1.523] 0.017 0.000{ _ 0.000
|__Trichlerocsthens 17.3001 14.700] 10.130 0.650
Tolushe . 43.100] 6.200f _1.604) 0.400
Tetrachlorosthane 5.089 0.037 1.407 0,201
Chlorsbanzene 0.511] 0.002 0.008 g.g800
Ethylbsnzene 6.889 0.047 0.229]  0.054]
ém-Xylene 31.200 4. 650 1.350 0.300
o-Xylena 15,063 0.120 0.947 0.241
Isopropylbensane . 0.200 0.003 0.016 0.241!
1,1,3,2- chlorcethanas 68.13%0| 18.8500 1,972 0.000!
[ n-p lbanzans 0.266 0.004 0.000 0.000;
1,3,8-Trizxsthylbanzans 0,438 0,008 0.065 Q0.034|
T3 1% Inethylbentens 1,388 0.017] 0.1 3,073
1l,3-dichlorobenzana 0.490 0.001 0.000 0.00C
1,4=Dichlorobansens 1.107 0.006 0.000 0.000
1,3-Dichlorobenzens 11.342|  0.07 0.599 0,245
Na ane 2.550 0.066 0.2%50[  0.035
Acatons 0.400 0.378 7.700] 14.6880
J-FataAnena 0.130 0.112{ 1.980 3.180
4-Nethyl-2-Pentancns 22.830 2. 3.354 1.700
yoc's 238.9 47.916] 33.130( 21.296
Total VOC's Corractad 227.501] 47.936{ 23.034| 5.046
Total VOC Ramoval, § - 79.073 | 88.5831 | 90.699
Total VOC Riiaval. t Corrected - 78.939 [ 89.878 | 37.782
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WESTON ENVIRONNENTAL TECHNOLOGY

LADORATORY

IN SITU VOLATILIZKRTION TREATMENT FHASE 1 BENCH-SCALE STUDY

PROJECT CHENICAL COMM. PROJECT SAMPLE # ]003 SOIL SAMPLE WT., 1B 23.75
JOB NOUMBER 890801 ETIL SAMPLE NUNBER J0031 BOIL COLOMN RY., INCHES 6.00
- O. NUMBER (3347-02-01-1288 TEST RIN ONB _

TBST DATA

Outlet Air Data Inlet Alr pata 89il Data

Total] HW |Static Relat. |[Total|8tati Relat.|Press.

VOC | Vel. | Press [Tewmp.|Humid.] VYOC | Press |Temp.|Busid.] Drop |[Temp.
Date Time ppr/v]l fpm | * H20 F S |ppm/vi® B20| P 3 ¥ H20 ¥ jobservations
8/14/89 14:20 | 220 6008 10.6 71 100 1 13.5 98 45 2.9 75 [220pk den 12
8/14/89 14:25 4 6010 | 10.7 75 100 1 14.0 9 45 3.3 5 1
8/14/89 14:30 2 6013 10.5 76 100 1 14.5 87 45 4.0 75
8/14/89 14:40 a 5000 10.5 77 100 1 14.5 98 45 4.0 77
8/14/89 14:45 2 3060 2.7 76 100 1 4.0 91 50 1.3 17 .
8/14/89 15:00 1 3057 2.8 76 100 0 4.0 91 52 1.2 77
8/14/89 15:30 1 2940 | 3.0 76 98 ) 4.0 91 51 1.0 76
8/14/89 16:00 "] 3000 1.4 76 97 o 4.0 91 52 0.6 77
8/14/89 16:30 0 2990 3.0 77 94 0 3.5 91 52 0.5 78
8/14/89 17:00 0 2080 3.4 78 92 Q 4.0 91 52 0.6 79 |stap & sample
8/14/89 17:30 0 3069 3.3 77 94 0 4.0 93 53 0.7 80 |[restart
8/15/89 08:20 0 2954 | 3.3 84 65 0 4.0 a7 59 0.7 86
8/15/89 17:05 0 3002 3.2 88 57 0 4.0 92 52 0.8 91
8/16/89 09:00 0 3085 3.2 86 63 0 4.0 89 58 0.8 89 |stop Asample
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WESTON ENWIBOIUMIAL TECHMOLOGY I ASORATURT

PEVSICAL PARMIETERS VERSUS REVENIMON TiNE






APPENDIX D

FISCAL YEAR 1989 WORK PLAN

rd:eh/EVNGLSTA/FR-2288






DATE: August 24, 1989

T0: Andre Zownir, EPA Work Assignment Manager
FROM: Robert Evangelista, REAC Task Leader
THRU: Craig Moylan, REAC Section Chief

SUBJECT: DOCUMENT TRANSMITTAL UNDER WORK ASSIGNMENT # 1288

Attached piease find the following document(s) prepared unger this work
assignment:

QUALITY ASSURANCE WORK PLAN FOR
PHASE 1 OF ENGINEERING STUDY FOR THE CHEMICAL COMMODITIES, INC. SITE

cc: Central File WA # 1288 (w/attachment)
W. Scott Butterfield
B. Cibulskis
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PHASE [ OF ENGINEERING STUDY FOR THE CHEMICAL COMMODITIES. INC.

Roy F. Weston, I[nc.

QUALITY ASSURANCE

Work Plan

OLATHE, KANSAS

Prepared by

Roy F. Weston, Inc.

August, 1989

EPA Work Assignment No. 0-288
Weston Work Order No.
EPA Contract No.:

3347-01-01-1288
68-03-3482

APPROVALS

EPA

SITE

Robert Evangelista
Task Leader

(Date)

Andre Zownir
Work Assignment Manager

(Date)

W. Scott Butterfield
Project Manager
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(Date)

Robert Cibulskis
Project Officer

(Date)

William J. Bailey
Contracting Officer

(Date)






TXHIBIT <

dazardous Scbscance List (H3SL) and
Cangrace Requirted Cecaction Liaics (CRDL)*e

Deteccion Liafcsse
oW S0il.Sedize=

Volatiles CAS Number TV 1/ Xg
l. Chloromechane 74=87=3 10 10
2. Brcmomechans 74=43-9 10 10
J. Viayl Chloride 75014 10 10
4. Chloroethane 75=00=) 10 10
5. Machylene Chloride 75=09=2 5 b
§. Acstons §7=64=] 10 10
7. Carbon Disulfide 73=15=0 S s -
8. 1,l-Dtchloroechens 73=33=4 ) S
9. 1,l-Dichlorcechans 78=3%=3 b b}
0. traas-i,2-Dichlorcechane 156-60-5 S S
11. Chleroform 67-66~3 b S
12. 1,2-Di{chloroechane 107-08=2 S ]
13. 2-Sutanoue 78=93=) 10 10
6. 1,1,1l-Trichlorcethane 71=55=¢ L] b]
lS. Cardon Tetrachloride $6=-23-3 S b
L8, Viayl Acetace 108=03=4 10 10
7. Bromodichloromachane 73=17-4 ] 3
18. 1,1,2,2-Teattachlarcechace 19=34-9 b ]
19. 1,2-Dichloropropase 78=87=5 s S
20. crass~l,l-Dichloropropene 10061-02~4 b b
11.. Triahieveethans 79=01-4 s 3
12. DLhmemsshlethuathane 126=68=1 S b
23. 1,3,2Crighlereethane 79=00-$ S ]
4. Semsens T1=43=2 S 3
23. cis~1,3-Dichloropropens 10061-01-3 b b}
(concincad



. ST RN st



cetacsian -.32°3°
=3v _=atard ..y 33, le2.z.

7aolac{las CAS NymBer 1 - <2

-5, =Chlsrsecayl Yiayl Z:wgr cec=7 =8 Mo} .3

7. Bromefaors TS=28=2 b] §
i8. l-dexancne 191=78-¢ N} . s
9. <=Meghyl=2-nentanene +C8=lQe-i 19 .3
J0. Teatrachloroecheng 127=18<4 S ¢
3l. Toluene 138=48-) S b
J2. Chlorobenzena l08=90=7 b b
3. Z2hyl Bensene 100=4 =4 S b}
4. Styrene l00=6 2=} L] $
33. Tocal Xylenes b b}

vediua Wacer Concrace Required Dectection Liaties (CRDL) tor Volactilse ﬁst
Compounds are 100 tises the iadividual Low Water CaOL. -

bk-dlu- Soil/Sedinent Contract Required Deteccion Liamfes (CRDL) for Volac::q
HSL Compounds are 100 timas the {adividual Low Soil/Sedinsae CROL.
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‘ ..
----------

-iW =aCeC™

wsW 30i. lec.ze--

Semt=Volatilaes TAS Nusier =g/ L -5 53
16, Phenel .28=9%=2 o] 130
17. »ts(2=Chlorocechyl) etrer ilebidee o) 130
18, l-Chlzcopnaenol 35=57-3 3 130
19. (,3=0icalcrodenzane Sel=73=] R 339
«J. {,s=2f{chlorobenzane e LIV L0 N 310
«l. BJeazyl Alconel L J0=51-6 o) 130
«2. .,2=Dichlorobenzene 35=50={ 10 3130
«3. 2-Methylphenol 95=68=7 19 330
4. bis(2-Chloroisopropyl)

ether 19618-32-9 10 330
3. 4=pethylphenol §el TTYYLY) 10 3130
6. N=Nitroso=Oipropylamnine 621 =64=7 10 330
47. Hexachloroethane 8§7=72=} 10 330
48. Nitrsbenzane 938=95-3 10 330
9. lsophorone 78«59=] 10 330+
50. 2=N{crophenel 88=7%=3 10 3o
351. 2,6=0tmechylphencl 105-67-9 10 330 -
32. Bensoic Acid 65=-83=0 50 1600
33. dis(2=Chlorcathoxy

sethane . 111-91=1 10 330
S& 2,4-Dichlorophencl 120-83=2 10 3130
$3. 1,2,4=Trichlorobensena 120-82-1 10 330
36. Naphthalene 91=20=3 10 j30
57. 4=Chlorcaniline 106=47=8 10 330
$8. Hexachlorobutadiens 8§7=68-3 10 330
59. 4=Chloro=3=uachylphensl

(para=chloro-meta~cresodl) 59=50=7 10 330
60. 2-Methylaaphthalens 91=57-6 10 330
§l. Hexachlorocyclopentadiene 11eb 74 . 10 330
2. 1,4,0~Trichlocophonel 83-06-2 10 330

(congiaves.
C‘J 7/&5 Lev






cetect:ian

~.3.:3°

=S¥ _<acer~ .:w Sol.. le2.2g---
Semi=Velat!leg CAS SYiusher g/ L -§. <3
LT i=Chlorenaphehalene Il=33=7 e 311
8%, Z-Mt:roanlliaa 18=7iea $Q .5CQ
%6. Zisetnyl hemalace L3i=il=3 | 333
87, Acenapntnylena s38-96=2 o) 339
$8. l=Nttrsaniliae 39=Q§=2 5Q - YTols;
$9. Acenaphchene 83=32-9 1o 330
7Q. 3,4=08nterophenol Jl=28=$ 30 L1500
71. 4=Ngcrophenol 100=02«7 30 1500
72. Didensofuran 1)J2=44=~9 10 33Q
73. 4,4=01n4czr0eoluene l2l=id4= 10 Ji0
74, 1,6=04attrocoluene 606=20=2 10 330
7s. Diechylphthalace §4=6¢~2 10 330
768, 4=Chlorephenyl Pheayl
ether 7008=72=3 10 ji0
77. Nluorene 86=73=7 10 3
78. 4=Nf{trosniline 100=01-¢ S0 1600
79. 6.6-01:4:ro-l-o:hylph.aol 334=52-} 30 1600
80. Nenicresodiphenylaning 86=30=¢ 10 330
s1. 4=jromophenyl Pheayl echer 10l=55=) 10 30
s2. Rexachlorobenzene l18=74=) 10 330
a3. Pentachlorophencl 87-86-$ 50 1600
§4. Phensachrene 8§3=01-¢ 10 330
83. Aachracene 120=12-7" 10 330
86. Of{=-a=buctylphthalace 84=742 10 30
87. Fluoranthens 208=44=9 10 330
88. Pyrene 129=00=0 10 330
89. Butyl Benzyl Puchalace 83=68~7 10 330
%0. 3,3'=0tchlorobensiding 91=-94=| 20 660
9l. lense(a)sathrscens $6=35=3 ' 10 33
92. btl(!‘!tlvlltsrl)’hlhllnco 117=81-7 10 130
93. Chsyosme - 218=01-9 10 330
94. Di-emammyl Michalace 117=84<0 10 330
93. Semme(d)flueranchens 205=99=2 10 330
9¢. Bense(k)fluersachene 207=08=9 10 ggg
97. Senzo(a)pyrene $0=32-8 10
(eonciayec)
c.‘ 7/‘, R‘v

L%






-eC@c2isx L 31tse

W eatar-~ -S¥ 30.. ‘ez.ze
Semi-Volatiles ZAS Vyuszszer g/ L .3 <}
38, Iadeno(l,2,3-cd)pyrene $31=39=% 29 310
39. Ci{Senz(a,nh)ancnracene $3=73<-3 o) 11¢
«e%. Yenz3(3,~,i)zerylene Il=26=2 22 3130

“Medium Wacer Contract Required Detectioa Liamics (CROL) for Sems=Volac:ile
HSL Compounds are 100 cizes che (3dividusl Lov Wacer CROL.

dwediun Soil/Sediment Contract Required Detection Liates (CROL) for Semi-
volatile HSL Compounds are 60 tiaes the {adividusl Low Soil/Sedimeat ROL.
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cetecsiza L.2::5°
<sv sacerd U 30, tez.-

Festicidas “AS Nuaber /L T
.2l. alpha=8aC Ji3=84<4 .38 3.2
122, Sata~3HC 119=8%=7 S.28 2.
.93, delza=idilc J13=446-4 3.8 3.2
¢34, gamma=8MC (Lladanae) $8=89-9 2.3 1.3
.33. Heptacnlor Tbebbel 2.3 3.3
<8, Aldrein 109«00=2 9.08 3.3
.Q7. Heptachlor Loxide 1024=87=) 9.08 3.2
.C08. Endosulfan ! 959=98-8 0.08 3.3
l09. Dieldrin 6Q0=87=] 0.10 5.9
110, &,4'=DDK 71=33=9 Q.10 16.0
11, Ladrin 71=10~4 0.10 16.0
l12. Iadosulfan I JI213=43-9 .10 16.0
113. 4,4'=00D T12=%4=4 0.10 186.0
114, Endosulfsn Sulfacae 1031=07-¢ 0.10 16.0
115. 4,4'-007T 50=29=) 9.10 16.0

118. Cadria Ketons $3494=70=9 0.10 16.0 -
117. Methexychlor T2=43=9 0.3 $0.0
118. Chlordace §7=74=9 Q.3 80.0
119. Tozaphene 8001 ~-33-2 1.0 .840.9
120. AROCLOR-10186 12074=11-2 0.5 80.Q
121. AROCLOR=-1221 11104=28=2 0.3 80.0
122. AROCLOR~1232 1114Ll=16~8 9.5 80.0
123. AROCLOR=1242 33449=21-9 0.3 80.0
L26. AROCLOR=1148 12672294 0.9 80.0
12S. AROCLOR=1254 11097=49=1 1.0 160.0
L16. AROCLOR-1260 11096-42-5 1.0 160.0

Medium Wacter Coatract Requirad Datection L{-&:a (CRDL) for Pescicide HSL
Comnpounds are 100 timms the individual Low Vater CRDL.

{yedium Setl/Sedinene Concract Required Decactiom Limits (CRDOL) for Pesciciie
HSL compumends ore 13 tises the individual Low $Soil/Sediment CROL.

*Oetegtion linits 1isted for soil/sediment are bDased om vet veight. Ths decec-
tiom limits caleulated by the laborsctory for seil/sedimest, calculated an i:7
veight bdasis, as required dy the coancract, will de higher.

¢® Specific deteccion limits are highly satrix dependent. The detection

l{sies lisctad hersin are provided for guidance and asy oot alvays be
achievabdla.
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2.0

3.0

CBJECTIVE —

The Chemical Commoaities Inc. site (CCI) is located outside of Kansas
City, Kansas. The U.S. EPA Envircnmental Response Team (ERT) has
asked the Response. Engineering, and Analytical Contractor (REAC) to
study the feasibility of in-situ soil remediation and on-site
building decontamination.

This engineering study has six objectives: 1) to determine the extent
of soil contamination: 2) to determine the soil characteristics that
will impact remediation efforts; 3) to explore viable remedgiation
technoiogies for both the contaminated soil and buildings: 4) to
perform bench-scale engineering studies for abtaining performance
data on viable soil remediation alternatives; S) to determine the
contamination of the site buildings; and 6) to explore the remedial
options for these buiidings.

PROJECT SCOPE

The scope of project is to characterize, sample, and analyze soil and
to sample and analyze the buildings and grounawater at CCIl as
requested by the U.S. EPA Work Assignment Manager.

A review of technologies will be performed to determine viable
treatment options for the soil and buildings. Hands-on bench-scale
engineering tests will provide performance data on potential remedial
technologies for contaminated soil.

TECHNICAL APPROACH

The technical approach involves 3 site visist to install monitoring
wells, to bore holes within and adjacent to the site for analysis, to
sampie groundwater in new and existing wells, to sample soils for
physical characteristics, to sample buildings, and to obtain soil
samples for bench-scale engineering tests. These samples will be
analyzed for VOAs, BNAs, and pp metal with VOA analyses
predominating. Three potential remedial technologies will be
bench-scale tested for feasibility. Finally, building
decontamination methods will be evaluated.

Soil and groundwater samples were col1ectéd from the CCI site at
locations determined by the Work Assignment Manager and Task Leader.
The following Weston/REAC Standard Operating Procedures will be
followed for all field activities: General Field Sampling Guidelines
(2001); Sample Documentation (2002); Sample Packaging and Shipping
(2004); Groundwater Well Sampling (2007); Wipe, Chip, and Sweep
Sampiing (2011); and Soil Sampling (2012).

During the first site visit (July, 1989), 6 soil samples were
collected from locations inside or near storage sheds within the CCI
site and were analyzed by Weston/REAC for volatile organic compounds
(VOAs), semi-volatile organic compounds (BNAs), and priority
pollutant metals (pp Metals). These soil samples were taken at

rd/WP-288






ipproximately (.5 to 2 foot depth with hand augers cased cn airect:sn
sroviged by the U.S. EPA Work Assignment Manager. “wo aaditicnai
soil samples were cnaracterized by Weston's Environmental Technology
Laboratory (ETL) for the following pnysical parameters:

0 Particle size distribution

2 Permeability (disturped soil).

During the second site visit (August. 1989), an EPA drill rig bored
holes at 28 locations, designated ERT 1 to ERT 29 (ERT Il not

taken). These borenoles were piaced, if possible, on grid points of
50 foot centers as directed by the U.S. EPA Work Assignment Manager.
Grab samples were taken from each hole at four depths: 1, 5, 10, and
15 feet. Samples were placed into 40 ml VOA vials for on-site
headspace analysis via a Photovac gas chromatograph (provided by the
ERT TAT). A total of 108 soil samples were anaiyzed by the Photovac
onsite and a total of 18 samples were analyzed by GCMS for
confirmation.

Also during the second site visit, two additional wells were
installed on the perimeter of the site at locations designated by the
EPA On-Scene Coordinator (0SC). Groundwater samplies were taken from
the 6 existing wells as well as the two (2) newly installed wells.
These sampies were properly packaged and shipped to Weston/REAC
laboratory for VOA and BNA analysis on the new well samples and VOA
analysis on all samples. for the Well ERT2, VOA sample was taken
from the mid level of the water column and from the bottom of the
well (to recover product).

Decontamination of sampling tools included: 1) LiquinoxR soap and
water wash; 2) HZO rinse; 3) distilled/deionized HZO rinse; and,
4) air dry.

The third site visit (September, 1989) will include the following
activities: 1) additional soil and/or groundwater sampling and
analysis as directed by the EPA Work Assignment Manager; 2) large
quantity environmental soil samples (approximately 50 gallons) for
Toxic Treatments, Inc. bench-scale tests; and 3) sampling and
analyses of buildings. The buildings will be wipe and core sampled
as directed by the EPA Work Assignment Manager.

Potential remedial treatment technologies'for both contaminated sail
and buildings will initially be evaluated by reviewing current
Titerature, reading recent U.S. EPA documents, exploring databases,
and communicating with technical contacts. For soil contaminated
with volatile organic compounds, a hands-on bench scale engineering
tests were performed by Weston's Environmental Testing Laboratory
(ETL), Lionville, Pennsylvania, for in-situ volatilization (ISV) and
low temperature thermal treatment (LT3). Hands-on bench-scale
engineering tests will be performed by Toxic Treatments, Inc. (TTI)
San Francisco, California, for in-situ steam/hot air stripping of
soil. Sampling and analysis of all bench-scale test soils will be
provided by Weston/REAC.
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5.0

6.0

PROJECT MANAGEMENT AND REPORTING

The REAC Task Leader wil) maintain contact with the EPA Work
Assignment Manager to keep nim informed about the technical and
financial progress of this project. Activities under this project
wi11 be summarized in appropriate format for inclusion in REAC
monthly and annual reports. An interim report containing the site
technology recommendations and bench-scale engineering study results
will be prepared.

PROJECT SCHEDULE

A project schedule sheet is attached. An exploration of viable
treatment technologies will commence upon the approval of this work
plan. Sampling was conducted upon request from the Work Assignment
Manager. Analyses of the samples was performed immediately following
the two site visits. For the sampies from the first site visit, VOA
and BNA chemical analyses were compieted within 7 calendar days
following laboratory receipt of sampies. Heavy metal analyses will
be completed in 28 days. For the samples from the second site visit,
VOA analyses were completed in 7 days following the laboratory
receipt. For the hands-on bench-scale engineering tests, YVOA
analyses will be compieted in 7 days following the laboratory receipt
of samples. For the third site visit, VOA analyses will be completed
14 days following the laboratory receipt of samples; BNA and heavy
metal analyses will be completed 21 days following the receipt of
samples. The interim report will be submitted 14 days following the
receipt of the final laboratory analyses. If all analyses are
completed before September 22, 1989, the final repart will be
delivered on October 6, 1989.

PROJECT ORGANIZATION AND RESPONSIBILITIES
EPA Work Assignment Manager: Andre P. Zownir

Provide overall direction to REAC staff concerning project sampling
needs and remediation objectives.

REAC Task Leader: Robert Evangelista

Primary point of contact with EPA Work As§ignment Manager.
Respansible for compietion of Quality Assurance Work Plan (QAWP),
Health and Safety Plan (HSP), and interim report. Responsible for
field sampling and field adherence to the QAWP and HSP and records
any deviations from the QAWP. Responsible for treatment technology
exploration and management of bench-scale engineering studies

REAC Geologist: Kenneth Tyson

Responsible for installing two wells on-site, providing the well
logging information, and bailing and sampling all the weils.
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8.0

9.0

<EAC Heaith and Safety Officer: Martin 0'Neill

Responsible for approval of site Health and Safety Plan and general
health and safety coordination.

REAC OB%A Section Chief: Craig Moyian

Responsible for providing technical manpower as needed and QA review.

REAC QA Officer: John Mateo

Responsible for auditing and guiding project, review of final report
before release to EPA, and proposing corrective action, if necessary,
for non-conformity to the QAWP.

MANPOWER AND COST PROJECTIONS

The estimated costs (including labor, travel, materials and
equipment, and analytical) to complete this project are depicted in
the attached cost summary sheet.

OELIVERABLES

For the first site visit, VOA and BNA analytical results were
available to the Work Assignment Manager seven calendar days
following the receipt of the samples by REAC laboratory. Heavy
metals analysis will be available in twenty-eight days.

For the second site visit, the VOA analytical results were available
to the Work Assignment Manager seven days following the receipt of
the samples by Weston/REAC laboratory.

For the third site visit, VOA analytical results will be available
fourteen days following the receipt of the sampies by the Weston/REAC
laboratory. BNA and heavy metal analytical results will be available
in 21 days.

For the engineering studies, the VOA analytical results will be
available to the Work Assignment Manager seven days following the
receipt of the samples by the Weston/REAC,laboratory.

The interim report will be submitted to the Work Assignment Manager
14 days after the completion of the final analyses. This report will
include recommendations on remedial alternatives and the sampling and
analyses results.

QUALITY ASSURANCE
9.1 First Site Visit

As identified in Section 1.0, the objective of this
project/event does require analyte specificity for all samp]es.
The results will have confirmed identification and/or associated
confidence limits. Results will be representative, comparable,
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ind compiete. The QA level of ccntrol defined by this criterta
's QA-2. The following QA/QC protoccls will be addressea:

chain of custody documentation, sample hoiding time
documentation., collection and evaluation of blanks, matrix spike
sampies, and instrument calibration documentation. Table 9.1

and 9.2 are completed to reflect the appropriate QA/QC protocols
identified above.

Numbers of samples to be collected for this project/event are
entered onto Tables 9.1 Field Sampling Summary and Table 9.2
QA/QC Analysis and Objectives Summary to facilitate ready
identification of analytical parameters desired, type, volume
and number of containers needed, preservation requirements,
number of samples required and associated number, and type of
QA/QC control samples required based on QA level desired.

Specific data review activities for QA-2 should be performed by
the following tiered approach:

1. a. Ffor any one data package, review all data elements for
10% of sampies.

b. For the remaining 90% of the sampies within the same
data package, review holding times, blank contamination,
spike (surrogate/matrix) recovery, detection capability,
and confirmed identification thoroughly.

2. For every tenth data package, review all data quality
elements for all samples.

A1l project deliverables will receive an internal peer QC review
prior to release to EPA, as per guidelines established in the
REAC Quality Assurance Program Plan.

Second Site Yisit

As identified in Section 1.0, the objective of this
project/event does require analyte specificity for a minimum of
15% of the samples. The results will have confirmed
identification and/or associated confidence limits. Results
will be representative, comparable, and complete. The QA level
of controi defined by this criteria js QA-2. The following
QA/QC protocois will be addressed: éhain of custody
documentation, sampie holding time documentation, collection and
evaluation of blanks, matrix spike samples, and instrument
calibration documentation. Table 9.1 and 9.2 are complieted to
reflect the appropriate QA/QC protocols identified above.

Numbers of samples to be collected for this project/event are
entered onto Tables 9.1 Field Sampling Summary and Table 9.2
QA/QC Analysis and Objectives Summary to facilitate ready
identification of analytical parameters desired, type, volume
and number of containers needed, preservation requirements,
number of samples required and associated number, and type of
QA/QC control samples required based on QA level desired.
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Specific data review activities for QA-2 should be performed =y
the following tiered approach:

1. a. For any one data package. review all data elements for
10% of samples.

b. For the remaining 90% of the samples within the same
data package, review holding times, blank contamination,
spike (surrogate/matrix) recovery, detection capability,
and confirmed identification thorougnhly.

2. For every tenth data package, review all data quality
elements for all samples.

A1l project deliverables will receive an internal peer QC review
prior to release to EPA, as per guidelines established in the
REAC Quality Assurance Program Plan.

Third Site Visit

As identified in Section 1.0, the objective of this
project/event does require analyte specificity for all samples.
The results will have confirmed identification and/or associated
confidence limits. Results will be representative, comparable,
and compiete. The QA level of control defined by this criteria
is QA-2. The following QA/QC protocols will be addressed:

chain of custody documentation, sampie holding time
documentation, collection and evaiuation of blanks, matrix spike
sampies, and instrument calibration documentation. Table 9.1
and 9.2 are completed to reflect the appropriate QA/QC protocols
identified above.

Numbers of sample: to be collected for this project/event are
entered onto Tables 9.1 Field Sampliing Summary and Table 9.2
QA/QC Analysis and Objectives Summary to facilitate ready
identification of analytical parameters desired, type, volume
and number of containers needed, preservation requirements,
number of samples required and associated number, and type of
QA/QC control sampies required based on QA level desired.

Specific data review activities for QA-2 should be performed by

the following tiered approach: \

1. a. For any one data package, review all data elements for
10% of samples.

b. For the remaining 90% of the samples within the same
data package, review hoiding times, blank contamination,
spike (surrogate/matrix) recovery, detection capability,
and confirmed identification thoroughly.

2. For every tenth data package, review all data quality
elements for all samples.

A1l project deliverables will receive an internal.peer QC review
prior to release to EPA, as per guidelines established in the
REAC Quality Assurance Program Plan.
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3encn-..ale Engineering Studies

As jdentified in Section 1.0, the objective of this
project/event does require anaiyte specificity for all samples.
The resuits will have confirmed identification and/or associated
confidence limits. Results will be representative, comparable,
and compiete. The QA level of control defined by this criteria
is QA-2. The following QA/QC protocols will be addressed:

chain of custody documentation, sampie holding time
documentation, collection and evaluation of blanks, matrix spike
samples, and instrument calibration documentation. Table 9.1
and 9.2 are completed to reflect the appropriate QA/QC protocols
identified above.

Numbers of samples to be collected for this project/event are
entered onto Tables 9.1 Field Sampiing Summary and Table 9.2
QA/QC Analysis and Objectives Summary to facilitate ready
identification of analytical parameters desired, type, volume
and number of containers needed, preservation requirements,
number of samples required and associated number, and type of
QA/QC control samples required based on QA level desired.

Specific data review activities for QA-2 should be performed by
the following tiered approach:

1. a. For any one data package, review all data elements for
10% of samptes.

b. For the remaining 90% of the sampies within the same
data package, review holding times, blank contamination,
spike (surrogate/matrix) recovery, detection capability,
and confirmed identification thoroughly.

2. For every tenth data package, review all data quality
elements for all samples.

A1l project deliverables will receive an internal peer QC review
prior to release to EPA, as per guidelines established in the
REAC Quality Assurance Program Plan.
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Tabie 9.1: Fleld Sampling Samery-

——— e ——— me— ——
— e

Levet 9C Extra‘s
ot Container Type Trip Yotz
Anatytical sui?- g Volume Preserve Holding Subtotal Rirsete ll-tns ac.. ntﬂ'xs fie
2erammter vity ngerix® (8 cantainers rq‘d)  ative Tiesa Semples llarws (VOA’s) Paiﬂv-‘ Sptkes SampL
Oml vial 6 &
/OA s (N W% 7 dey
Ot viai
oA " (3 e 7 guy
802 olens
17 s (1 O 7/40d ¢ 5
2oz asder glase
INA v ) % 7/40d
8oz glass
sEsT/PCE s (1 % 7/40d
1203 ser gloees
PEST/PCE " 2) e 77404
p.p. 8ot glass
WETALS s (M % 6 mon G 6
1 liter glass or mn, <
p.p
WETALS v polyethyi ene % 5 mon
3}
Soz slans
CYANIDE s 3} % 14 day

* Matrix: S-sofl, V-vatep, 0-011, DS-Orum Seiid, OL-Orum Liquid, TS-Tank Solid, TL-Tark Liquid, X-Other, A-Afr

Lo 4

. .

w N W
.

.

1t renicami chiorirm {0 presunt, preserve with 0.00RR e 3.0,. _

™he cancentretion lewst, spasifiec or ganerie, that (s nesded in order to maks en svaluation. This level will provide a besis for
aelytical sathed to b9 Wik

only required {f dosienous eanpting tosts are not used. One blank required per parsmster per 20 samples.

one trip blank required per cosler wed to ship VOA samples. Each trip blank cansists of two 430 ml viels fitled with distitled/c
Performance check samplien; optianst for GA-2, awxmtory for QA3 levei. One per persmmter.

For QA-2: one estrix spiks aplicats per (ot of 10 camples; therefore, collect twe satitional ewirormmntal sample voiumss (weter
erwircrmantat samples. For solid matrix, ons saitional volume per 10 envirormental sampiss. For GA-3: T sBtrix apike Aplica
orwiromantst saapies; thersfore, collect four sigitiowi volumss of ewircremntsl sampies for every 10 samples. Collect two acui
ewirarmancal sample for solid metrix spikes.
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Table 9.2: QA/0C Ansiysis ang CDjectives Summary

—
SA/SC
Aratiytieatl Anatytical Spikes Detection ‘
Permmsteor Metrix®  Nethod Ref. netrix surrogate® Limits® a4 OBjective
- . 5 vEq s§§ hed TA-2
8260/5y- 846 vES akiag
VoA v s24/CL0
3EEagned
A s 8250 or 8270/ 1 VES s OA=2
-84
WA v s28/cLp
PEST s 2080/3- 846
- ] s 3080/9- 846
sest v &8
PR v 408
3FEacned
p.p, = OA=2
ETALS s f-86b 1 YFEE MA=2
b,
METALS v EPA-600/CPR 40 .
(a7 | ) L N-8e
csem v =044

* Netrix: S$-%oil, W-vater, 0-0il, DS-Orum Solid, DL-Orum Liquid, TS-Tank Seiid, TL-Tank Liquid,
X-0ther, A-Alr.
1. For GA-2: one matrix spike duplicste welysis per Lot of 10 semples. For GA-3: twe metrix
wike Aplicate snalyses par Lot of 10 samples.
2. Surrogate spikes ensiysis to be run (enter yes) for sech sample (n GA-1 ardd GA-2.
J. To be deterwined by the person arranging the arelysis.
4. Enter QA Objective desired: QA+, QA-2, or GA-3,






Tabte 9.1: Field Sumpiing Sawmry

‘<‘—___—_——_——-—___'————__—_“__

- 36 fatra‘s
ot Caneatrer Type Trip ta-
Aratlyticst s“|§1~ g Voiume Preserve ®OiIdiIng Subtotat Rinsate tlarms - naerix Eig
Serumater viey Haetrix® (f cantairers rg'd)  ative s Samples Slarws (VOA*S) Pcinv-‘ wiins Sanc
«Jmi viet
oA e} % 7 dav )
] 18 - - - iR -
Ot vial
e v 133} Ceve 7 dow 9 - L - < :
S0z glass
A s 1 W% 7/408
Koz samer glass
A " () ¢ /404 2 - - - L :
8oz glame
PEsT/PCS s T} % 77404
202 smer giaes
PEST/PCR v %3 Ceve 77408
p.p. 802 glams
WETALS s (H e 6 man
1 titer glese or nn, "
p.p
METALS "] pot yethylene A°c 4 mon
(@ )]
8oz glams
craniDe s TH % 14 day

v

* matrix: $-sSeil, v-umeawr, 0-@Il, D0-0run Selid, DL-Onm Liquid, TS-Tenk Sotid, TL-Terk Liquid, X-Other, A-Atr
** 1f residml chiering B GFEBENE, Preserve with 0.008% Ns.3.0,.

1.

The concereretion (auul, SpEBific or ganerie, thet !s nesmad In ordar to wmie an sveluatien. ™is (ewel will previde » bais for
sreilytical sethad to 8B wad.

Oty required (¢ duffentul sampling tests ere met wed. O Olerk reqyired per paramster per 20 samples.

One trip blank required par canler wed te ship VOA samplas. Esch trip blank canmists of twe 430 &k viels filled with distitlea
Pertforaance check sauplen; aptionet fer GA-2, sarulatery for GA-3 leweti. One por parumter.

For QA-2: W WatriX spike Aplicste per (ot of 10 sasples; theretere, coliest twe edfitieml ewirewmntal sampie voiusss n-z_o
owiromweel samples. For selid mserix, one satitiorsl volume per 10 ewireraancsl sampies. for GA-31 TuB EMEriX spike amdic
avirorumreel samples; therefere, collect four sdiitional veiumas of erwircumvial samples for every 10 eamplas. Collect two s
wwircumntsl sample for solid satrix spikes.






¥idiem o ifew uey  -eopeame 0l 40 20) 200 )04 ) 03031 e o318 xju2em o peve w, -,

"o-m [ ] L /L)

" L —,

sg‘ (] L 2 TV

‘d' ¢

”e-n L S$TVAN

‘d°«

909 A BDd

05 L] 4834

!o.\! H Ve

v0-ne/080¢ i8¢

T-wo pou2BR¥S g 1 ey " -
v-ns

\gsg s L]
C =" = y /

RS bo-389yE s 4 oy . vou

o ps¥38Ys  sas 1 R , -

e .._m,.mh._“o r..-.z#j Bl NN e e,

19334 00y 53504 )auy
‘ LA I
AJemmrnyg 3% o Sisdmuy Jg/pm ‘2°6 o)ge;







*O0YI08 X)J30N PI10S SO OIS VRIMROL | AN

1908 ON) 3281107 EBVEENS O} ASBAD JO) SOV JENELAMIAUD 40 SIENIGA WAD|IMEE SN} 3501160 ‘OIS ENVEENT VEIMDJ)AS
DK 81108 X138 SR  IE-WD J6) “SRYEERS YSIENMAI IS O} J80 EENIGA TRUDIIHEDE GO ‘X|JINE PI10S 404 “ENVEEDS VORNED.}A
BIR) SEENIOA SHENS JEIERDJ IS YRD|IHBE GRY 3301107 ‘S8 (ESMENS Q| 40 301 JOU 8383} VD SNICE XINW MO  12-¥D JO4
‘SRS SO D VaAP] €W JO) AJIUIEE ‘2-¥8 J5) VRBIMRD (E0WMDY B3NP SIS ISJ

PS11I38IP WIIA P11} S10)A 10 Y SR $0 SISIAED RN €143 ¥0] “WHWERS YOA G1W8 63 PO JSVEND J0d BBJMbes ARG d)J2 B
‘SoNiEDs (2 Jod JOEEJNT Jad PUJIFES BB BD  CPREN U A0 ) D) YRS PEREDIE 5| RS INDe. AN

VD 6y ) PR YA 1BR

J0) 51900 ¢ GPIAGSE 114N 1EAD) )Y “UBIIENIGAD UB GINED 83 JERUO V| BESSSU 8| W3 ‘SLIREE J0 940N CTRAD) UBIBJIEIDD By

« e s e
~N "M e N

‘1

Tolsien RED0°0 N GAIENE ‘BERS ) WU1I)E VDI §] o

V=Y ‘SR0-X ‘PID|T BWL-1 ‘PII0S MEL-SL ‘PIND}Y WUG-W ‘PSS BRIS-08 ‘1I0-0 ‘EEAR-R ) j08-§ (xjaavx .

A

Amp 9, 2, w ] INYLD
w8 3oy
(48]
w9 LR OB AR A Yoo [ STVidm
d'e
o fon o e ung g
e 9 E A (49 $ STVim
oem\8 z0g “d'd
"0Y/L sl ) n Dd/183¢
998 Jemmm PO2T
"~/ 3 W $ d/183¢
o8 30p
P0Y/L 3.0 Q) ] e
vl s 2025
POY/L 3 W s g
oWIb 30%
- 1 - 1 - 4 A% L a2y {¢ " Yo
LI
: 1 - - _ g Anp 3 () $ ¥
ALITIR ]
sy alx.ﬂ m!.u.ﬂa (8,¥On) ~nl.l.- 20 S __ 1§ SALXY  (D,BY BJBUIBIWDD §) LXiJION ,b; JEI0EM N
CITY X)J30% % mi: QITWILY 19303 BUIPION  ~AJBBRI¢ ;oA am SIS TEDLIAYRUY
138, didy St JN)EUD) Iy
AN %

Yaad

lllllll!!llllllll!'l:l.llll"’

AJEEEG BuiYiERg DY |6 ®YOR)

, OCI Pry—
- e Ade O wadaoo






-~ ~ e . e an -
-

- - -~ -

Table 9.1: Field SeNDRing Sy (canttrusa)

i)

Vet iu(rl‘j
at Catatrar Typs Telp <
lratyticat  Seneiti- o Volume Preserv- dolding Subtotal Rirsate tarws® - “wtrix fee
Seramater ey satrix® (8 containers rq’d)  etive fuse SemDles umz (VOA’S)  Pamitives' au-’ Samo
1 litee NaDN to
polyethyierns on »12 14 day
STANIDE " ) ]
Soz flama
SwENOL s N ‘¢ 28 day
! titer enter glans nzn‘ to
pt « 2 28 aay
SvENOL v (1 IS

, .
3NA solid 4oz glass 1o 3 - - - - =
Do metals solid 4oz glilass a0 3 - - - L -

WIDES:

particulate 4oz 1 : ]
BNA with wipe glass o 3 - 1 - L 3
or metals zarticulate do0z : )
with wipe glass no 3 - 1 - : X

* mgtrix: S-tall, v-umter, O-0Il, DO-0rwm Setid, OL-Orum Liquid, TS-Tonk Solid, TL-Tenk Liquid, X-Othar, A-Afr
** 1t resichmt chierinw {0 gINRINE, preserve with 0.008% o or &
1. The concartration level, spesifie or gunerie, thet {s nesusd in order to make en eveluntian. This levet will provide a besis for
smivttcal sothed to 80 uaml.
. Only reguired {f duilcated eampling tosis are not used. One Disnk required per perasstar per 20 smpies.
One trip Blak reguires per cosier uad te ship VOA saples. (ach trip blark carmists of twe 430 &l viels fities with diseilleas:
. Pertormance chack samples; cpetiansl for GA-2, swvilatery for GA-3 level. One par parumster.
for GA-2: one matrix apite duplicats per Lot of 10 sampten; theretere, collect twe easitiorei awircraEal aEple voluams (water
ervirareantsl sasptes. For selid matriz, one sasitioral voiume per 10 ewireraancal samples. fer @A-J1 0D EEFix epike dBlics

erwirormmmesl smmples; therefere, collest faur easitiowl velumss ¢f wwiromantsl samples for every 10 samplen. Collect two eat
wwirormmnal sampie for 0iid matrix spikes.
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Table 9.2: 3A/0C Aralysis and CDject!ves SUBERFY (cont!rusd)

|

SASC
snetyticat Aratyticat Spikes Detection
Porgmmter atrix® nethod Ref. utr'x‘{ Su'rout:‘ Lim‘tl3 Mmioetwn‘
PHENOL H 8040/ %u- 848
PHENOL v 604/CFR 40
CHIP/CQRE: S "

. 3REaesed no:
3NA solid SW-846 1 YES = )
Sp 3 - See _ _ii~a

netals °°Y¢  swewas 1 vrs  3&&3E77% apen
NIPES: -
: §§ga~hﬁd
BNA varticulate SW- SHEer - NA=2
with wipe 846 1 YES
op particulate SW- 538€. heq
metals with wipe 846 1 vrs  S5=aE” QA-2

* marinz $-0eil, U-Mnter, 0-01l, 03-Orua Solid, DL-Drum Liquid, T3-Tank Selid, TL-Tarkt Liquid,
X-Othar, A-Afe.
1. for QA-2: one matrix spike dupiicats srelysis per tot of 10 samplen. for QA-J: twe mmtrix
spike aplicste wwivess por Lot of 10 samples.
2. surrogate epikes snalysis te be run (enter yes) for cach sample in QA1 ant GA-2.
3. o be caterwines by the persen arranging the sralysis.
4, Enter QA Ubjective desiress OA-1, QA-2, or QA-3.
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Tadie 9.1: Field Sampting S.ammry

-
=

— e
= 1
3G fxxrece

Levet
of Cantairer Type Teig 2
Aratveical Seratti- ad Yolume Preservy- Holding SuDtotal Rirsste tlarks €K merix
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80z glass
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armiytical anchad 00 00 e

oy required (f dadientad sampl (ng tenls are Pt uses. One blenkt requiredl por parsmster per 20 samples.

. O trip blank reguires per casler used te ohip YOA samples. Esch trip Slark camaists of tue 430 i viels tilleg with gistillec
Performmnce chexk sauples; apeianal fer GA-2, sarulstery for GA-J level. One por ceremster.

for GA-2: one matrix spike duplicate per Lot of 10 saaples; therstere, collest twe amifti{ewi owirermntsl seEple volumse (wet
awirormeeal smples. for solid meeriz, one sdéitierat voiums per 10 ewireremntst seuples. Fer ®A-3: 0 Estrix wrke asti
owircmantal smpies; thersfers, collest for sisftiowt volumes of ewirormmtal sasples for every 10 samples. Collect two o
orwircummntsl saple for solid satrix spikse.
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X-Other, A-Ale.
fer QGA-2: oo mmtrix spike duplicate awmiysis por Lot of 10 samplen. for @A-31 0 merix
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fnter QA Objective destired: QA-), QA-2, or QA-S.
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dazardous Subszance List (HSL) and
Contrac: Required Cecectian Limizs (CRDL)**

Detection Limiczs®
Low w~atere -oW Soil/Sedizent:

“olaciles CAS Number ug/L

ug/Ka
L. Chloronmachane 746-87-3 10 10
. 3romomethane 74-83-9 10 10
3. Viayl Chlertde 75=01-4 10 10
4. Chloroathane 75=00=3 10 10
S. Mgthylene Chloride 75=09=2 S s
5. Acatone §7=84=] 10 10
7. Carbon Disulfide 78-15-0 bl S _
3. .,l=Dichloroechene 75=38=~4 S b
9. 1,.=Dichlorcechane 75=315%-3 S b1
0. zrans~1,2-Dichloroethene L56=60-5% S b
ll. Chlerofors 87-586-3 b b
12. L,2-Dichlorcechane 107=-06-2 b b
13. I-Butanonae 78=93~3 10 10
14, L,1,l-Trichloroechane 71-55-6 S b
15. Carbon Tetrachlorida $6=21-9% S 5
5. Viayl Acetace 108-05-4 10 10
7. 3romodichloromethane 78=27=4 b b
18. ,1,2,2-Tetrachloroethane 79=34=5% b b
19. {,2-Dichlorcpraopana 78-87-5 | b 5
2Q0. zzaas~-i,l-Dichloropropene 10061-02-6 p] bl
21. Triechloroethens 79-01-6 s 5
22. Jibremeochloromethane 124-48~1 b 3
23: 1,1,2=Trichlorocethane 79-00~$ 5 5
24, 3enzene 71=-43~2 S 5
25. cis=-1,3-Dichloropropene  10061-01-5 b 5

(conginues:
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eteatizn Lizits®
oW mater* _:w Soil. lecize
Jolatiles ZAS Nuzber =g/ L % X2
S, l=Chlzrzetnyl Viayl Ziner LlC=T75=-3 19 )
7. 3rezefarz TS=28=2 5 3
3. l-Hexanone $91~-78=6 10 L
3. s=Mgrhyl=2-zentanone L08=10~1 10 23
30. Tetrachloroethane 127=18=4 5 5
31. Tolusene 108=-88-3 S b]
32. Chlorobanzeana 108«8Q=7 3 5
33. Ezhyl Benzene 100=41=4 b 5
J4. Styrane 100=42-5 b 5
35. Total Xylenas b $

dvgdiuz Water Contract Required Detactica Limits (CRDL)
Compounds ars 100 tizes the (ndividual Lov Water CRDL.

for Volatile 35L

Sedium Soil/Sedizant ﬁcn:rac: Requirad Datection Limits (CRDL) for Volactile

HSL Compounds are 100

4

tiznas the {ndividual Low Soil/Sedizent CRDL.
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Seni-Volat:les

CAS Numiarp

-etec:

=Y _~acer~ .

R/ L SZ/A2

28, Frenol L28=-%5< 9 330
a7 :1:(2-Chlcrc¢:hyl) etrar Lili=ld=g | 330
i8. 2-Chlc::pnenol& 35=57-3 e) 330
s, L.Z-Dic:larabenzene S4le73=} 20 330
-Q. -»v=dicnlcrobenzene L3b=4b=7 o) 330
*1. 3enzyl Alcohol L30-51-4 10 33¢
-2 L.Z-Dichlorobenzenn 35=50=-i 10 330
3. <~Methylphenol 98=48=7 10 330
AN bis(Z-Chloroi:opropyl)

ecther 39638-32-9 10 330
45, “=‘ethylphenol 106=44=5 10 330
46, N-ﬁi:tcso-Dipropylaalne 62l=64=7 10 330
a7, Hexachlorocethane §7=72-1 10 330
“8. Ni{trobenzene 98«98=~3 10 330
<9. lsophorone 78=59=1 10 330
50. Z-N{trophenol 88-73=5% 10 330
S51. 2.6-Dianthylphlnol 10S=67-9 10 330 -
52. Benzoic Actd 65=83=0 50 1600
53. bis(Z-Chlotoachoxy) [

Sethane J l111-91=-} 10 330
54 Z,S-Dxchlorophcnol 120-83-2 10 330
SS. l,Z,ﬁ-rrichlorobcnznnn 120-82-1 10 330
56. Napnthalens 91-20-3 10 330
57. 4=Chlorcaniline 106=47-8 10 330
8. dexachlorobutadiene 87-68-3 10 330
39. A-Chloro-J-acthylphcnol

(para-cnloro-nnca-crcsol) $9=50=7 10 330
°0. 2-Methylnaphthalene I1=57-6 10 330
51. chachloro:yclopan:adxcnc 77=47=4 10 330
62. 2,4,6=Trichlorophenol 88=06-2 10 330
53. 2,6,5-Trtchlorophcnol 95=95=4 50 1600

(conzizges:
=1 /85 fev






Secectisn

" e os.
o wma o

<SW wacer< ) $o1l, lec:i=a-

S.nx-VOIItllcs CAS Nusziser 22/ iz Kz
fa, Z-Chloronapn:halcno Il=-33~7 19 330
35. 1-N{troanil{se. 88=74=4 50 1500
$6. Zlzethy) Phthalace 3l-1l-3 s 330
57, Acenapntayiene iC8=-34-3 19 J3o
58, 3=N{trzaniliae 99=09=2 50 L3¢0
89, Acenaphthaene 83-32-3 10 330
7Q. Z,G-OInitrcpncnol 31=-28-% 5Q 1500
71, “=Nitropheno] 100=-02-7 50 L6Q0
72. Of{benzofurag 132-64=9 10 330
73. Z,G-Dtnizrc:olucnc 12l=l4=? 10 330
74, 2.6-Dln1:to:olu¢nc ' 606-20-2 10 330
78. aiotnylph:hala:a 84=66=2 10 330
76. é-Chlorophonyl Pheny]

ether 7008=72-3 10 330
77. Fluorane 86«73-7 10 330
’8. “=N{troaniligne 100-01-¢ 50 1600
79, 4,6-01n1:ro-Z-ac:hylphnnol 334=52-} 50 1600
80. N-ni:ro-odiphcnyla ine 86<30-¢ 10 330
81, é-aronophlnyl Phanl ether 101-$5-3 10 330
82. chachlorobnnzeno 11874} 10 330
a3. Pcn:achlerophcnol 87-86=% S0 L1600
84, Phenanthrene 85-01-8 10 330
8s. Anthraceng 120=12-7 10 330
26. Dl-n-bu:ylphthnla:n 84=~74= 10 330
87. Fluoranchene 206=44=0 10 330
38. Pyrene . 129-00=-0 10 330
39. Buryl Benzyl Phehalace 85-68-7 10 330
90. 3,3'-Dtchlorobcnzidtnn 9Il=94=} 20 660
91.‘Benzo(|)an:hrac|n. 356=55<3 10 330
92. bls(2-c:ny1hcxyl)phthala:c 117-81-7 10 330
93. Chryseme - 218-01-9 10 330
34. Di-a=-veeyl Phthalsce 117-84=0 10 330
98. Bon:o(b)tluoranthcnn 205=99=2 10 330
96. 3enzo(k)fluoranchane 207-08-9% 10 330
97. Bcnzo(a)pyrcno 50=32-8 10 330

(con:i:ue:)
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-etes%izcn Lizics®

LoW water~ Low Soil, Seaizan:-

Semi=Volatiles ZAS Nuzter 1g/L i2/ K3
38. Indeno(l,l,3=cd)pyrene 193-39=-5% 10 330
39. Cltenz(a,nh)anthracene 53-7Q-3 e 3130
0. 2enzz(3,n,{perylene 131=24=2 e} Jjio

“Med{uam Wacter Contract Required Detection Limits (CRDL) for Semi-Volaczile
iSL Compounds are 100 tizes the individual Low Water CRDL.

duediyum Soil/Sedizent Contract Required Detecticn Limics (CRDL) for Semi-
Volacile HSL Compounds are 60 tizes :the individual Low Soil/Sedizant CRDL.
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Jc:nc::on SiZiczse
=S¥ wacer® Low 501.. Seciza-

Pcnticidas CAS Number

SR/ L <2,z
Tl alpha=8HC J19=84-4 .05 3.0
.22. eta=3HC > J19=85=-; 0.35 3.2
+33. delzaegyc - Jl19-86-3 0.05 8.0
NN damma~-3HC (Lindane) 8=89-9 Q.05 8.0
.35, Heptachlor 76=bb=gd Q.05 3.9
-06. Aldrin 309=00~ Q.08 3.9
107, depetachlor Epaxide 1024=57-3 0.0s 3.0
108, tadosulfan L 959«98-3 0.0S 8.0
109, leldrig 60=57~] Q.10 6.0
l10. 4,4'<ppE 72-5%<9 0.10 16.0
lll. Endeyg 72-20-3 Q.10 6.0
112. Eadosulfan II 33213-65-9 Q.10 16.0
113. <,4'=DDD : 72-54=g Q.10 16.0
L14. Eadosuifan Sulface l1031-07-3 0.10 16.0
L1S. +,4'=0pT 50=29=3 0.10 16.0
L16. Zadeyq Ketone [ 33494=70-5 0.10 16.0 -
117, “ethoxyehlor , 72=43=3 0.5 80.0
L18. Chlordane J 37=74=9 0.5 80.0
119, Toxaphene 8001-38-2 l.0 160.0
120. AROCLOR~1016 12674~11<2 0.5 80.0
121. AROCLOR-1221 l11104=28-) Q.5 80.0
122. AROCLOR-IZJZ 11141-16-5 0.5 80.0
123. AROCLOR-IZ‘Z 53669-21*9 0.5 80.0
124, AROCLOR~-1248 12672-29-¢ 0.5 80.0
{25. AROCLOR~1254 11097=69-} 1.0 160.0
126. AROCLOR=-1260 . 11096=82~5 1.0 160.0

“Mediuz “acer Contrace Required Decection L{ai:s (CRDL) for Pescictde HSL
Compoundg 4re 100 timeg the {ndividual Loy Water CRDL.

‘Madiug $011/Sedinene Contrace Required Detection Limseg (CRDL) for Pescicice
L cowpounds are 13 times :the {ndividual Low Soil/Sedimenc CRDL.

*Detaction liages lisced ¢or Soil/sedizent arq based on wer veight. The detec-
tion l{mfcsg Calculaced by che ladoratcry for 30{1/sedizent, calculated gn acy
veighe Sasis, ;5 Tequired by tne contrace, will be higher.

** Spectfic detection limits acq highly =acrix dependent. The detection

liates lisced herein are provided for 8uidance and [ay not always be
idchievablg.
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ZBJECTIVE

The Chemucal Commodities {nc. site (CCI) is located outside of Kansas Cirv. Kansas. The L.5. £PA
Environmental Response Team (ERT) has asked the Response Engineering Analvuical Contractor
REAQC) to study the feasibility of in-situ soiul remediation and on-site building decontamination.

This engineenng studv has eight objecuves: 1) to determine the extent of soil contamination: 2} 10
Jetermune the sotl charactenstics that will impact remediauon efforts: 3) o expiore viable remediation
1echnologies for the contaminated soil. 4) to pertorm bench-scale engineering studies for obtaining
pertormance data on viable soil remediation aiternauves: 3) 10 determine the contamination of the site
buildings: 6) to explore the remedial options for these buildings: 7) to propose alternatives and costs
for methods to prevent contaminated groundwater from leaving the site: and 3) to determine the
treatment cost of remedial options.

PROJECT SCOPE

The scope of the project s 10 charactenze. sample. and analyze soil. and to sample and analyze the
buildings and groundwater at CCI as requested by the U'.S. EPA Work Assignment Manager.

A review of technologies was performed to determine viable treatment opuons for the soi and
buidings. Hands-on bench-scale engineering tests provided performance data on potenual remedial
technologies for contaminated soil. Costs wiil be obtained from venaor bids and from the literature.

TECHNICAL APPROACH

Potenual remedial treatment technologies for both contaminated soil and buildings were evaluated
by reviewing current literature. reading receat U.S. EPA documents, explonng databases. and
communicating with technical contacts. [n previous work for soil contaminated with volatile organic
compounds, hands-on bench scale engineenng tests were performed by Weston's Eanviroamental
Testing Laboratory (ETL), Lionville, Peansyivania. for in-situ volatilization (ISV) and low temperature
thermal treatment (LT3).

A September, 1989. site visit included the folloming activities: 1) additionai soil and groundwater
sampting and analysis as directed by the EPA Work Assignment Manager, 2) large quanuty
environmental soil sample collection (approximately S0 gatlons) for hands-on bench-scale engineering
tests. and 3) sampling and apalyses of buildings. The buiidings were wipe and core/chip sampled as
directed by the EPA Work Assignment Manager. These sampies were anaiyzed for VOAs, BNAs, and
pnonty pollutant mewals. VOA analyses were performed oa all samples, and BNA and pnonty
pollutant metal analyses were performed on select sampies. The delineation of soil for treatment and
volume of contaminated soil were estimated. Finally, building decontamination methods were
¢valuated.

Soil samples were collected from the CCI site at locations determined by the Work Assignment
Manager and Task Leader. The following WestoynREAC Standard Operating Procedures were
followed for all field acuvities: General Field Sampling Guidelines (2001); Sample Documet}mmn
(2002); Sample Packaging and Shipping (2004); Groundwater Well Sampling (2007); Wipe, Chip, and
Sweep Sampling (2011); and Soil Sampling (2012).

Decontamination of sampling tools included: 1) Liquinox soap and water wash, 2) water nnse. 3)
distilled/deionized water rinse, and 4) air dry.

Costs for remedial options were determined by vendor bids and environmental literature.

eh/WP-2288.R1






A.0

he Task [eader and Work Assignment Manager -aiil meet AR 3 representatise Um L
Treatments (LUSA) [nc. on December 4. 1989,

?ROJECT MANAGEMENT AND REPORTING

The REAC Task Leader will maintain contact with the EPA Work Assignment Manager 10 keep
him informed about the technical and financial progress of this project. Activiucs under this project
wiil be summanzed in appropnate format for inctusion in REAC monthlv and annual reports. A

TepOrt containing the site technology recommendations and bench-scale engineering study results will
be prepared.

PROJECT SCHEDULE

A project schedule sheet is attached (Attachment 1). An explorauon of viable treatment technologies
commenced. Sampling was conducted upon request from the Work Assignment Manager. The dJraft
report was submitted following the receipt of the final laboratory analyses. The first draft report was
Jetivered on October 17, 1989. A second draft report was submitted to the Work Assignment manager
for review on November 16. 1989. A final report will follow after the comments of the Work
Assignment Manager on the second draft report are addressed.

PROJECT ORGANIZATION AND RESPONSIBILITIES

EPA Work Assignment Manager: Andre P. Zownir

Provide overall direction to REAC staff concerning project sampling needs and remediation objectives.

REAC Task Leader: Robert Evangelista

Primary point of contact with EPA Work Assignment Manager. Responsible for compietion of
Quality Assurance Work Plan (QAWP), Health and Safety Plan (HSP), and interim report.
Responsible for field sampling and field adherence 10 the QAWP and HSP and records any devisuons
from the QAWP. Responsible for treatment technoiogy exploration and management of bench-scale
engineenng studies.

REAC Heaith and Safety Officer: Manin O°'Neill

Responsible for approval of site Health and Safety Plan and generai health and safety coordinauon.
REAC O&A Section Chief: Craig Movlan

Respoasible for providing technical manpower as needed and QA review.

REAC QA Officer: Joho Mateo

Responsible for auditing and guiding project, review of final report before release to EPA. and
proposing corrective action, if necessary, for non-conformity 1o the QAWP.

MANPOWER AND COST PROJECTIONS

The estimated costs (including labor, travel, materials. and equipment, and anaiytical) 10 complete
this project are depicted in the attached Project Cost Summary sheet (Attachment 2).

eh/WP-2288.R1
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SELVERABLES

For the planned September site vistt. preliminary VOA analvucal results were available October |
989 followwng the receipt of the sampies bv the Weston REAC laboratory. Preliminary BNA snd
Jeavy metal analyucal results were available October 13, 1989,

For e n-situ volatilization and low temperature thermal treatment engincering studies. (ac
preliminary VOA analyucal results were avallable to the Work Assignment Manager on August 23
1989,

The draft report was submitted to the Work Assignment Manager after the completion of the analyscs.
This report included recommendations on remedial alternatives and their respective costs and the
sampling and analvses results. AutoCad maps wil be drawn for the potentiometric head (1low nct
diagrams), the analvtical results. the contaminant isopleths (both trichloroethene and 1o1al volaute
organics), and the delineation of the interceptor trench and contaminated soil.

QUALITY ASSURANCE
The detecuion timits for analvtes were placed in Attachment 3.
9.1 Site Visit - September, 1989

As idenufied in Section 1.0. the objective of this projectievent does require anatvie specificity (or
all samples. The results wiil have confirmed identification and/or associtated confidence timits.
Results will also be representative, comparable, and compiete. The QA level of coatrol defined
by this criteria is QA-2. The follomng QA/QC protocols will be addressed: chain of custody
documentation. sampie holding ume documentation, collection and evaiuation of blanks, matrix
spike samples. and instrument calibration documentauon. Table 9.1 and 9.2 are completed to
reflect the appropriate QA/QC protocols idenufied above.

Numbers of samples 10 be collected for this project/event are entered onto Tables 9.1 Ficld
Sampling Summary and Table 9.2 QA/QC Analysis and Objectives Summary 10 facilitate ready
idenufication of anaiytical parameters desired, type. volume and number of containers needed,
preservauion requirements, number of sampies required and associated number, and type of
QA/QC control samples required based on QA level desired.

Specific data review activities for QA-2 should be performed bv the following tiered approach:

l. a. For any one data package, review all data elements for 10% of samples.

b. For the remaining 90% of the sampies within the same data package, review holding times.
blank contamination, spike (surrogate/matrix) recovery, detection capability, and confirmed
identification thoroughly.

R For every teath data package, review all data quality elements for all samples.
All project deliverables will receive an internal peer QC review prior to release 1o EPA. as per
guidelines established in the REAC Quality Assurance Program Plan.

9.2 Bench-Scale Engineering Study
As identified in Section 1.0, the objective of this project/event does require anaiyte specificity for

all samples. The resuits will have confirmed identfication and/or associated confidence limits.
Results will be representative, comparable, and complete. The QA level of control defined by

eh/WP-2288.R1






s crieena 18 QA-2. The following QA QC protocols wiil be aadressed:  cnam ot Juen OY
locumentation. sampie hoiding ume documentation. collection and evaluauon of bianks. marx
spike sampies. and instrument calibration documentation. Table 9.1 and 9.2 are completed W

reflect the appropniate QA/QC protocols identified above.

Numbers oOf samples to be collected for this projectevent are entered onto Tables 9.1 Ficld
Sampling Summary and Table 9.2 QA/QC Analysis and Objectives Summary to facilitate ready
Wlenuficauon of analytical parameters desired. tvpe. volume and number of contatners nceded.
preservation requirements, number of samples required and associated number. and wpe of
QAQC control samples required based on QA level desired.

Specific data review acuvities for QA-2 shouid be performed by the following tiered approach:

1. a. For any one data package, review all data elements for 109% of samples.
b. For the remaining 90% of the sampies within the same data package. rcview holding umes.
blank contaminauon, spike (surrogate/matrix) recovery. detection capability. and confirmed
identification thoroughly.

[

For every tenth data package, review all data quality elements for atl samples.

All project deliverables wiil receive an internal peer QC review prior 10 refease to EPA. as per
guidelines established in the REAC Quality Assurance Program Plan.

el/WP-2288.R1
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ATTACHMENT 3

DETECTION LIMIT OF ANALYTES

eh/WP-2288.R1






Dotoction Limie Detection Limie

Adtinony ' 1.0 S.0
Arsegjc 1.0 5.0
Berylliua ;1.0 s.0
Cacmiynm 1.0 5.0
Chromjug 10 10
Cooper } 5.0 2s
Lea 10 3.0
Mercy 0.1 0.2
Nickel 8.0 40
Selenjyp 1.0 5.0
Silver 2.0 10
Thallium l.0 5.0
2iae 4.0 20
JTeon 0.0 /e
Cﬂamdc /.0 10






APPENDIX E

FISCAL YEAR 1990 WORK PLAN
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Unfilmed Document Target
UNFILMED DOCUMENT

THE FOLLOWING DOCUMENT THAT OCCUPIED THIS POSITION IN THE
ADMINISTRATIVE RECORD WAS NOT FILMED BECAUSE:

[ ] ITIS OF SUBSTANDARD QUALITY AND WOULD NOT HAVE PRODUCED A
LEGIBLE IMAGE.

[XI ITIS AN OVERSIZE DOCUMENT THAT WOULD HAVE REQUIRED FILMING IN
MORE THAN TWO OVERLAPPING SECTIONS.

[ ] ITIS APHOTOGRAPH OR A DOCUMENT CONTAINING COLORS THAT WOULD
NOT HAVE PRODUCED A LEGIBLE IMAGE.

[ ] OTHER

DOCUMENT TITLE: CUEMI CAL CommisNTTLES Ina,
MAPS /| Thru 19

NUMBER OF PAGES:___ /7

THIS DOCUMENT IS ON FILE AT THE EPA RECORDS CENTER AND MAY BE
EXAMINED UPON REQUEST.






