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1.0 INTRODUCTION

The U.S. Environmental Protection Agency (EPA) tasked Toeroek Associates, Inc. and its teaming
subcontractor, Tetra Tech, Inc., (hereafter “Toeroek Team™) with providing technical support to the EPA
Region 7 Brownfields Program under Contract 68HERH19D0018, Task Order 6BHEO0719F0190. EPA
Region 7 requested the Toeroek Team conduct a Phase Il Environmental Site Assessment (ESA) as part of a
Targeted Brownfields Assessment (TBA) of a portion of the 31% and Prospect Development Site (the Site).
The focus of this ESA is eight parcels of land located at 2501, 2503, and 2505 East 30™ Street; 3012
Prospect Avenue; and 3005, 3009, 3011, and 3015 Wabash Avenue in Kansas City, Jackson County,
Missouri (Appendix A, Figure 1).

The Toeroek Team performed this Phase 1l ESA based on results of previous investigations by CEG
Assessments (CEG) (CEG 2016), Ramboll Environ (Ramboll) (Ramboll 2016), and SCS Engineers (SCS)
(SCS 2018, 2019). The previous investigations occurred over a larger, 52-parcel area known as the 31 &
Prospect Development Site. During the previous investigations in the larger, 52-parcel area, a plume of
volatile organic compounds (VOCSs) in groundwater was identified within eight parcels within the Site.
According to the Brownfields Assessment Application (EPA 2020), the current property owner, CRV, LLC,
and the City of Kansas City, Missouri are interested in redeveloping the property, contingent on findings
from this Phase 1l ESA.

The scope of the Phase Il ESA included collection of subsurface soil, soil-gas, and groundwater samples to
confirm or eliminate recognized environmental conditions (RECs) identified during the previous Phase |
ESA (SCS 2018) and multiple Phase 1l ESAs (CEG 2016, Ramboll 2016, SCS 2019). In addition, the
Toeroek Team installed three permanent groundwater monitoring wells on the Site for long-term
groundwater monitoring that will aid potential remediation under the state of Missouri’s
Brownfields/Voluntary Cleanup Program (BVCP).

This Phase Il ESA report is consistent with ASTM International (ASTM) Standard E1903-19 for Phase 11
ESAs, and otherwise complies with EPA’s “All Appropriate Inquiries” Rule (AAI Rule) (40 Code of
Federal Regulations [CFR] Part 312).

1.1 PURPOSE

Purposes of this Phase Il ESA were to: (1) confirm or eliminate RECs identified during previous
investigations; (2) acquire information regarding natures and concentrations of contaminants present at the

Site in soil and/or groundwater; (3) assess potential impacts on the Site and risks posed by hazardous
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substances that would support informed business decisions about the Site; and (3) where applicable, satisfy
the innocent purchaser defense under the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA).

1.2 SPECIAL TERMS AND CONDITIONS

No special terms or conditions were identified during the Phase Il ESA.
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2.0 BACKGROUND AND SITE HISTORY

This section specifies the location of the Site and its features, describes the physical setting, recounts the
history of the Site, discusses land uses at the Site and adjacent properties, and relates results of previous

investigations.
2.1 SITE DESCRIPTION AND FEATURES

The Site is located in the City of Kansas City, Jackson County, Missouri, and appears on the Kansas City,
Missouri — Kansas Quadrangle, U.S. Geological Survey (USGS) 7.5-minute topographic series map

(USGS 2021) (Appendix A, Figure 1). The Site consists of eight vacant parcels, encompassing approximately
1 acre of land. Coordinates at the approximate center of the Site are 39.071081 degrees north latitude and
94.553162 degrees west longitude.

2.2 PHYSICAL SETTING

The Site lies within the east-central portion of the City of Kansas City, Missouri. It is bounded to the north
by East 30" Street and residential buildings beyond; to the east by Prospect Avenue and commercial
businesses beyond; to the south-southeast by Rent-A-Center Furniture Store and parking lot, the Kansas
City Public Library and parking lot, and East 31% Street beyond; to the west by Wabash Avenue and
residential buildings beyond; to the and north-northwest by a vacant building with East 30" Street beyond.

2.2.1 Geologic Setting

Jackson County lies within west-central Missouri, in the lowa and Missouri Deep Loess Hills Resource
Area of the Central Feed Grains and Livestock Region of the United States. The Missouri River is the
northern boundary of Jackson County. The northern part of Jackson County is a near-level flood plain of the
Missouri River. Adjacent to the flood plain and to the south are moderately sloping to steep, loess-covered
bluffs and hills. The remainder of Jackson County, which includes the Site area, consists of gently sloping
to moderately sloping uplands and flood plains of the Blue River, Little Blue River, Sni-A-Bar Creek, and
their tributaries (U.S. Department of Agriculture [USDA] 1984).

The upper bedrock formation in the vicinity of the Site consists of the middle Kansas City Group,
Missourian Series, Pennsylvania System (Missouri Bureau of Geology and Mines 1917). Underlying the

Kansas City Group are the shales of the Pleasanton Group. Underlying the Pleasanton Group are
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predominantly shales of the Marmaton and Cherokee Groups of the Desmoinesian Series (Missouri
Department of Natural Resources [MoDNR] 1997).

Soil at the Site has been classified according to USDA Soil Conservation Services Web Soil Survey,
reviewed in January 2022. The soils consist of urban land, Harvester Complex with 2 to 9 percent slopes.
This soil type is moderately well drained with high runoff and consists of silt loam from 0 to 7 inches deep,
silty clay loam from 7 to 31 inches deep, and clay loam from 31 to 80 inches deep (USDA 2022).

2.2.2 Hydrogeology

Elevations in Jackson County range from 1,105 feet (ft) above mean sea level (amsl) on the divide in the
south-central part of the county to 690 ft amsl at normal water level on the Missouri River located on the
county line of most of the northern side of the county (USDA 1984). Local topographic elevation at the
center of the Site is approximately 980 ft amsl (USGS 2021).

Local Pennsylvanian-age bedrock units generally yield low quantities of marginal quality groundwater high

in dissolved solids—particularly chlorides, iron, and bicarbonates (Stohr, St. Ivany, and Williams 1981).

Groundwater is not currently used for drinking water at or near the Site. The City of Kansas City derives
approximately 80 percent of its drinking water from the Missouri River and approximately 20 percent from
a well field in the Missouri River Aquifer. The potable water passes through a 240-million-gallon-per-day
(MGD) treatment plant before servicing customers inside and outside the city (KC Water 2022). No private
drinking water wells are within a 1-mile radius of the Site (MoDNR 2022).

Numerous drainageways dissect the bedrock in this area and flow toward the Missouri River. The Site is
relatively flat and slopes to the northwest. Shallow groundwater perches seasonally at top of bedrock or
other competent layers in the subsurface. Transient water also may be encountered within fracture zones
and along bedding planes, and frequently discharges at bedrock outcrops (Stohr, St. lvany, and
Williams 1981).

The hydrologic gradient at the Site is not known but may be inferred to be consistent with the topographic
gradient, which extends primarily in the north-northwest direction. Groundwater depth and direction likely
vary with seasonal changes, precipitation, and other unknown hydrogeologic features. Static water level

measured on the Site at the time of the January 2022 sampling was approximately 962 to 980 ft amsl.
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2.2.3 Hydrology

Most of the Site is flat and slopes to the north-northwest toward U.S. 49 Highway and beyond to the

Missouri River, which is located approximately 3.4 miles to the north-northwest of the Site.
2.24 Meteorology

Annual average rainfall in the City of Kansas City, Missouri is 37 inches. Average summer highs are
approximately 89 degrees Fahrenheit (°F). Average winter lows are approximately 21°F (National Weather
Service 2022).

23 SITE HISTORY AND LAND USE

The Site has been developed since at least as early as 1896 and has been comprised of a mixed residential
and commercial area, with Prospect Avenue as a commercial corridor and residential properties to the west
of Prospect Avenue. A 5,000-square-foot building was present on the 3012 Prospect Avenue property from
at least as early as 1951 to 2017, when it was demolished (SCS 2018). Historically, commercial and retail

businesses at that parcel included automobile service, filling stations, and dry cleaners.
24 ADJACENT PROPERTY USE

Surrounding properties have been developed since as early as the late 1800s and early 1900s, and
historically have hosted residential properties and various commercial businesses, including automobile

service, filling stations, printing facilities, and dry cleaners (SCS 2018).

The Site lies within the east-central portion of the City of Kansas City, Missouri. It is bounded to the north
by East 30" Street and residential buildings beyond; to the east by Prospect Avenue and commercial
businesses beyond; to the south-southeast by Rent-A-Center Furniture Store and parking lot, the Kansas
City Public Library and parking lot, and East 31% Street beyond; to the west by Wabash Avenue and
residential buildings beyond; to the and north-northwest by a vacant building with East 30" Street beyond.

2.5 SUMMARY OF PREVIOUS ASSESSMENTS

The Phase | ESA identified the following historical businesses operating at 3012 Prospect Avenue that pose
RECs for the Site: Norge Cleaning Village (Norge) (1965 through 1977), Prospect Laundry (1977 to 1978),
Cousin Charlie’s Auto Parts (1986), and Thomas Auto (1989) (SCS 2018).
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In December 2015, CEG conducted a Limited Phase 1l ESA at 3000-3012 Prospect Avenue, 2501-2505 East
30" Street, and 3005-3015 Wabash Avenue (CEG 2016). CEG advanced three soil borings near the vacant
building at the 3000 Prospect Avenue parcel and three soil borings near the vacant building at 3012 Prospect
Avenue. Analytical results from soil samples collected within 2 to 6 ft below ground surface (bgs) indicated
presence of the VOCs tetrachloroethene (PCE) at concentrations ranging from 56.5 to 1,100 micrograms per
kilogram (ug/kg), and trichloroethene (TCE) at concentrations ranging from 12.3 to 109 pg/kg. PCE is a
common dry-cleaning solvent that sequentially degrades to TCE, cis-1,2-dichloroethene (DCE), and vinyl
chloride. A soil sample collected within 18 to 20 ft bgs and immediately west of the former Norge facility
contained 16,300 pg/kg of PCE and 109 pg/kg of TCE. The TCE degradation product cis-1,2-DCE was
detected at 157 pg/kg. Additionally, vinyl chloride was detected at 2.72 pg/kg (CEG 2016). This soil sample
was collected from a sandy layer just above bedrock that occasionally contains perched groundwater.
Groundwater was not encountered and, therefore, was not sampled during the 2015 investigation

(CEG 2016).

In June 2016, Ramboll performed a Limited Phase Il subsurface investigation to further characterize the
property at 3012 Prospect Avenue. Soil samples were collected between 13 and 22 ft bgs at six boring
locations, three within the 3012 Prospect Avenue parcel. Temporary wells, installed at five of the boring
locations, consisted of 1-inch polyvinyl chloride (PVC) screen and pipe. Groundwater accumulated
overnight in three of these five boring locations and was sampled for VOC analysis. No VOCs were detected
in soil or groundwater samples collected at parcels to the west or northwest of the former Norge facility.

At the 3012 Prospect Avenue parcel, PCE was identified in soil and groundwater samples. The highest
reported PCE concentrations in soil (5,400 pg/kg) and groundwater (3,500 micrograms per liter [ug/L]) were
in samples collected to the west of (immediately behind) the former Norge facility where CEG had
previously detected PCE contamination. Benzene was detected in soil (8,970 pg/kg) and groundwater
(89,200 pg/L) in one boring within the former parking lot to the north of the 3012 Prospect Avenue building
(Ramboll 2016). Detected presence of benzene, along with the gasoline additive methyl tertiary butyl ether
(MTBE) in the soil (536 pg/kg), suggests a gasoline release between years 1980 and 2005 when this additive

was commonly used. MTBE was not detected in the groundwater sample collected at this location.

The 2018 SCS Phase | ESA of the larger project area included most of two city blocks referred to as the
“West Block” (the block to the west of Wabash Avenue) and the “East Block™ (block between Wabash and
Prospect Avenues, which includes the Site). The SCS Phase | ESA identified the former Norge facility at
3012 Prospect Avenue as a REC for the Site. The remaining parcels facing East 30" Street and Wabash
Avenue were largely residential (SCS 2018).
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In 2019, SCS conducted a Limited Phase Il ESA of the East Block and West Block covered by the 2018 SCS
Phase | ESA. In addition to the former Norge facility at 3012 Prospect Avenue, the Limited Phase Il ESA
identified Shamrock Cleaners at 2414 East 31% Street (operating in 1952) and Southside Cleaners at

3039 Prospect Avenue (operating as early as 1934 until 1989). Sampling during the Limited Phase Il ESA
identified VOCs (primarily chlorinated compounds associated with PCE and its degradation products) in
subsurface soil and groundwater. For this reason, SCS concluded that a vapor encroachment condition
(VEC) was present at the Site (SCS 2019).

Groundwater was present in each boring advanced during the 2019 Limited Phase 1l ESA at depths ranging
from approximately 4 to 15 ft bgs. Because groundwater was present at the interface between clayey silt and
degraded shale bedrock, SCS concluded that groundwater likely was perched and flowed to the northwest.
SCS recommended installation of eight groundwater monitoring wells to assess risk from direct dermal
contact with or ingestion of the groundwater (SCS 2019).

The 2019 Limited Phase 1l ESA detected dissolved-phase chlorinated VOCs in groundwater, including PCE,
TCE, and cis-1,2-DCE at concentrations above laboratory reporting limits. The area of these detections was
generally confined to the northeast quarter of the East Block in near proximity to the former Norge facility
and not the former Shamrock Cleaners or Southside Cleaners facilities. Sequential degradation of PCE, TCE,
and cis-1,2-DCE is known to be enhanced by presence of hydrocarbon contamination, which was detected

during previous investigations (SCS 2019).

Highest concentrations of PCE were detected near the southwest corner of the 3012 Prospect Avenue parcel,
supporting the conclusion that the former Norge facility was most likely a source of the chlorinated VOCs
contamination. Initial PCE contamination at this location is thought to have occurred by disposal directly to
the ground surface and/or via disposal through the municipal sanitary sewer system during former dry-

cleaning operations (SCS 2019).
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3.0 PHASE Il ENVIRONMENTAL SITE ASSESSMENT ACTIVITIES

The following subsections describe the scope, field exploration, and methods implemented during this
Phase Il ESA. From January 11 through 14, 2022, Toeroek Team members Stephanie Caples and Reed
Niemack conducted subsurface soil, soil-gas, and groundwater sampling, and groundwater monitoring well
installation. Photographs taken to document Phase 1l ESA field activities are in Appendix B. Phase Il
activities were documented in a logbook (Appendix C).

3.1 SCOPE OF THE ASSESSMENT

The Toeroek Team performed environmental sampling to assess contamination in subsurface soils, soil-gas,
and groundwater at the Site. Sampling was consistent with the Quality Assurance Project Plan (QAPP)
approved by EPA on November 4, 2021 (Toeroek 2021).

3.1.1 Sampling Plan

The proposed sampling scheme for this project incorporated a combination of biased/judgmental sampling
with definitive laboratory analysis, in accordance with procedures included in the Guidance for Performing
Site Inspections Under CERCLA (Office of Solid Waste and Emergency Response [OSWER] Directive
#9345.1-05, September 1992). All samples were submitted for analysis to off-site laboratories
subcontracted by the Toeroek Team. Objectives of soil and groundwater sampling were to characterize
possible releases to the environment. Figure 2 in Appendix A depicts sampling locations at the Site.

Sampling at the Site occurred as follows:

e Atotal of 16 subsurface soil samples were collected, two at each of eight direct-push technology
(DPT) soil boring (SB) locations, SB-1 through SB-8. One of these samples was collected as a
duplicate pair, SB-1-(7-8), within 7 to 8 ft bgs. From the soil core taken at each boring location,
samples were collected from: (1) an interval with the highest photoionization detector (PID) reading
and; (2) directly above the water table, refusal, or 30 ft bgs, whichever was encountered first. In
instances where PID screening did not indicate evidence of VOCs, a sample was collected within
approximately 4 to 6 ft bgs.

o Atotal of 16 soil-gas (SG) samples were to be collected, two at each of eight DPT boring locations,
SG-1 through SG-8, corresponding with SB-1 through SB-8. At each boring location, two soil-gas
samples were to be collected, including: (1) one immediately above the perched water table or
highest PID reading and: (2) one within 4.5 to 8 ft bgs.

e Three groundwater (GW) samples were collected, one at each of three permanent groundwater
monitoring well (MW) locations, MW-1 through MW-3, corresponding with SB/SG-1 through
SB/SG-3. One of these samples was collected as a duplicate pair at MW-1.
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e Two investigation-derived waste (IDW) samples, Soil-IDW and GW-IDW, were collected as
composites of each of the two types of containerized materials.

3.1.2 Chemical Testing Plan

Laboratory analyses for chemical parameters were selected based on likely present contaminants associated
with current and historical uses of the Site and previous investigations. All soil and groundwater samples
were submitted to Pace Analytical (Pace) located in Lenexa, Kansas, for VOC analysis via EPA Method
SW-846 8260. Soil-gas samples were submitted to ALS Environmental (ALS) located in Cincinnati, Ohio,
for VOC analysis via EPA Method TO-15.

3.1.3 Deviations from the QAPP
The following deviations from the QAPP occurred during Phase Il ESA activities:

e The Toeroek Team collected 12 soil-gas samples instead of the proposed 16. Soil-gas sampling
attempted within deep intervals around the Site was hindered by multiple instances of groundwater
entry into the tubing and canister. The canisters that became contaminated with groundwater were
rejected in the field and not analyzed. Additionally, one soil-gas sample was rejected by the
laboratory. Although the canister was listed on the chain of custody (COC) and a note was left on
the tag of that canister instructing the laboratory to disregard the line thereon, the laboratory
rejected the canister due to erroneous conclusion that the line drawn across the canister tag
indicated a rejected canister. Failure to analyze that sample does not affect ability of the Toeroek
Team to establish presence of contamination on the Site.

e Soil-gas samples were collected by use of macro-core samplers equipped with a disposable point,
disposable slotted screen PVC and riser, clean sand, and disposable polyethylene tubing. This
method of soil-gas sampling was selected based on the type of soil present and required depths of
soil-gas sampling. This method differs from the method described in the QAPP; however, it did not
negatively impact the quality of the samples collected, and in fact improved overall likelihood of
viable sample collection throughout the Site.

e Soil-gas sample intervals were based on contamination and groundwater present as observed during
soil sampling. These intervals varied throughout the Site. Biased selection of intervals based on
observed contamination does not negatively impact the quality of data obtained during sampling.

e Two soil and soil-gas sampling locations were moved from the locations proposed in the QAPP due to
a misunderstanding about consent to sample an adjacent property directly north of the former Norge
facility. The conflict was resolved by moving SB/SG-7 and SB/SG-8 south of their proposed locations
and nearer to the former Norge facility. Moving these sample locations does not limit the Toeroek
Team’s ability to establish concentrations of contamination north of the former Norge facility.

e  Groundwater monitoring well MW-2 was moved to the east of the location proposed in the QAPP
due to obstructions observed in the field that likely would have negatively affected long-term use of
that well at the location proposed in the QAPP.
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e During groundwater sampling, monitoring well MW-3 produced very low volume of groundwater.
The Toeroek Team was not able to purge the well according to the standard operating procedure
and collected a sample without stabilization criteria having been met.

3.2 FIELD ACTIVITIES

Field activities at the Site occurred from January 11 to January 14, 2022. Soil and groundwater samples
were submitted to Pace on January 11, 13, and 14, 2022. Soil-gas samples were submitted to ALS on
January 12, 2022. The following sections summarize soil, soil-gas, and groundwater sample collections.
Sampling locations are depicted on Figure 2 in Appendix A.

3.2.1 Soil Sampling

At each of eight select soil boring locations, two subsurface soil samples were collected (Appendix A,
Figure 2). The borings were advanced around the perimeter of the parcel formerly occupied by the former

Norge facility.

Sampling proceeded by use of a DPT rig. Soil cores were collected with 5-foot, macro-core samplers with
disposable PVC liners. Soil borings were to be advanced to maximum depth of 30 ft, groundwater, or to
refusal, whichever came first. Eight soil borings, SB-1 through SB-8, were advanced to depths ranging from
20 to 25 ft bgs before encountering equipment refusal, shale, or groundwater. Two subsurface soil samples
were collected at each boring and submitted for laboratory analysis. Soil borings were screened by use of a
hand-held PID for presence of elevated concentrations of VOCs. Soil samples were collected at various
depths based on observed staining, odor, elevated PID readings, and in some cases the presence of

groundwater. Boring logs are in Appendix C.

Collection of soil samples for analyses for VOCs (via EPA Method 8260) accorded with EPA Method
5035, which specifies collection of approximately 5 grams of soil into three 40-milliliter (mL) vials directly
from the undisturbed core by use of a disposable volatile organic analysis (VOA) plunger. Two VOA vials
were preserved with sodium bisulfate, one VOA vial was preserved with methanol, and one 40-mL plastic

container was unpreserved for calculation of moisture in the soil collected therein.

Following collection of each sample, the sampling location (i.e., global positioning system [GPS]
coordinates) was recorded in the logbook (Appendix C). Monitoring wells MW-1, MW-2, and MW-3 were
installed within the soil borings SB-1, SB-2, and SB-3, respectively. SB-4 was filled with bentonite to
ground surface after completion of sampling. At all other soil boring locations, subsequent collection of

soil-gas samples occurred within the same boring and the borings were decommissioned following
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completion of soil-gas sampling. After completion of sampling at each location, permanent equipment used
during drilling and soil sampling was decontaminated by application of an Alconox® and tap water wash,

followed by a tap water rinse. Table 1 below summarizes soil samples collected during this Phase Il ESA.

TABLE 1

SOIL SAMPLE SUMMARY
31t AND PROSPECT DEVELOPMENT SITE

Boring ID Sample ID(s) Depgl :)r;tse)rval Latitude (°N) | Longitude (°"W) | Analyses Performed
SB-1-(7-8) 7-8
SB-1 SB-1-(7-8)-FD 7-8 39.0709975* | -94.5529092*
SB-1-(21-22) 21-22
. SB-2-(19-20) 19-20 .| N
SB-2 SB-2.(24.25) S40E 39.0711196 94.5532839
] SB-3-(4-5) 45 T -
SB-3 $B.3.(21.27) 5107 39.0712824 94.5532769
SB-4-(11.5-12.5) 115-125
5B SB-4-(23-24) 23-24 39.07117 94.55296 VOGS
SB-5-(4-5) 45
585 SB-5-(19-20) 19-20 39.07105 94.55338
SB-6-(19-20) 19-20
SB6 SB-6-(22.5-23.5) 22.5-235 39.07102 94.55321
SB-7-(13.5-14.5) 135-145
SB-7 SB-7-(19-20) 19-20 39.07128 94.55321
SB-8-(19-20) 19-20
558 SB-8-(23-24) 23-24 39.07128 94.55306
Notes:

*Latitude and longitude at SB-1 through SB-3 were taken from the monitoring well survey.

FD Field duplicate SB Soil boring
ft bgs Feet below ground surface VOC Volatile organic compound
ID Identification

3.2.2 Soil-gas Sampling

The Toeroek Team collected 12 soil-gas samples co-located with the eight soil samples, at SB-1 through
SB-8, to investigate potential vapor contamination from historical activities at or near the Site (Appendix A,

Figure 2).

At each sampling location, by use of the DPT rig, soil-gas samples were collected at a shallow and a deep
interval based on observed contamination during soil sampling. For soil-gas samples SG-1 through SG-4,
new borings were created to collect soil-gas samples using a macro-core sampler equipped with a
disposable point. The samplers were advanced to approximately 17 to 23 ft bgs and again, at a location

offset by approximately 1 foot, to approximately 5 to 8 ft bgs. For soil-gas samples SG-5 through SG-8, the
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soil boring served as the deep soil-gas sampling pathway and for the shallow soil-gas samples the macro-
core sampler with disposable point were used. All samplers were fully retracted after reaching the desired
sample depth in order to open the boring for sampling. Clean, disposable polyethylene tubing was inserted
through disposable slotted-screen PVC and riser and lowered to the desired depth. Clean sand was used to
fill the void space created by drilling to allow collection of soil-gas from a 6-inch screened interval. The
soil-gas samples were collected through the slotted screen PVVC by use of disposable polyethylene tubing
connected to the bottom of the rod string and an evacuated vacuum canister on the ground surface. Air in
the tubing was evacuated with a vacuum pump prior to connection of the tubing to the canister. After
connection of the canister to the tubing, a valve on the canister was opened to begin sample collection. The
canister remained attached to the polyethylene tubing until the vacuum gauge indicated approximately 5 to
7 pounds per square inch (psi) in the canister. One of the samples was allowed to drop to 4 psi during
sampling; however, this psi level did not affect the quality of the sample.

After completion of sampling at each location, the tubing was removed from the boring and any permanent
equipment that encountered the soil-gas sampling was decontaminated by application of an Alconox® and
tap water wash, followed by a tap water rinse. Vacuum canisters were submitted to ALS for analysis for
VOCs via EPA Method TO-15. Table 2 below summarizes soil-gas samples collected during this Phase 11
ESA.

TABLE 2

SOIL-GAS SAMPLE SUMMARY
31t AND PROSPECT DEVELOPMENT SITE

Boring ID Sample ID(s) Depg}( :)rétse)rval Latitude (°N) | Longitude (°W) | Analyses Performed
SG-1 SG-1-(7-7.5) 7-7.5 39.0709975* -94.5529092*
SG-2 SG-2-(4.5-5) 4.5-5 39.0711196* -94.5532839*
SG-3 SG-3-(4.5-5) 4.5-5 39.0712824* -94.5532769*
SG-4-(7.5-8) 7.5-8
SG-4 SG-4-(22.5-23) 59 523 39.07117 94.55296
SG-5-(4.5-5) 4.5-5 VOCs
SG-5 SG-5-(16.5-17) 16517 39.07105 -94,55338
SG-6 SG-6-(4.5-5) 4.5-5 39.07102 -94.55321
SG-7-(4.5-5) 4.5-5
SG-7 SG-7-(16.5-17) 16517 39.07128 -94,55321
SG-8 SG-8-(4.5-5) 4.5-5 39.07128 -94.55306
Notes:

*Latitude and longitude for SG-1 through SG-3 were taken from the monitoring well survey.

ft bgs Feet below ground surface VOC Volatile organic compound
ID Identification
SG Soil gas
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3.2.3 Monitoring Well Installation

Toeroek Team member Ms. Caples oversaw installation of three flush-mounted groundwater monitoring
wells on the Site under the Missouri Well Contractor Restricted Permit Number 006800. Installation of the
wells accorded with MoDNR Well Construction Rules (MoDNR 2019) and requirements specified in the
QAPP (Toeroek 2021).

Groundwater was encountered at approximately 18 to 23 ft bgs at most of the soil boring locations on the
Site. The groundwater encountered appears to have been a perched water table in silty, sandy intervals on
top of shale acting as an aquitard. Advancements of borings for the monitoring wells proceeded to
equipment refusal (competent bedrock) less than 2 ft into the shale. The wells were screened from
approximately 12 to 22 ft and 15 to 25 ft bgs and across the soil-bedrock interface where perched

groundwater is commonly encountered in the area. Appendix C includes well installation records.

Static water levels in the monitoring wells were measured and development commenced approximately
24 hours after installation. Development consisted of mechanical surging and pumping for a minimum of
2 hours and until at least three well volumes of water had been purged. Table 3 lists monitoring well

installation details.

TABLE 3

MONITORING WELL INSTALLATION DETAILS
31t AND PROSPECT DEVELOPMENT SITE

Screened Top of Casing
MW ID | Total Depth (ft bgs) Interval Elevation Latitude(°N) Longitude(°W)
(ft bgs) (ft amsl)
MW-1 21.50 11.25-21.25 984.84 39.0709975 -94.5529092
MW-2 25.25 15-25 984.05 39.0711196 -94.5532839
MW-3 22.00 11.75-21.75 982.89 39.0712824 -94.5532769

Notes:

Latitudes and longitudes were taken from the monitoring well survey.

ft bgs Feet below ground surface
ft amsl Feet above mean sea level
ID Identification

MW Monitoring well
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3.24 Groundwater Sampling

The Toeroek Team collected groundwater samples from each of the three permanently installed monitoring
wells co-located with the first three soil and soil-gas sample locations (SB/SG-1 through SB/SG-3)
(Appendix A, Figure 2).

Samples were collected approximately 24 hours after development by use of disposable PVC bailers. After
a well volume was purged, temperature, pH, specific conductivity, and turbidity were measured by use of a
Horiba U-52 Series water meter. Parameters were monitored during purging until parameters stabilized (no
greater than 10 percent change over three consecutive readings). Due to the type of bedrock in which the
wells were screened, groundwater continued to be turbid after well development. Throughout the purging
process, visible fine sediment remained present at all wells. Due to insufficient groundwater, the wells were
purged dry and allowed to recharge before sampling. The groundwater sample at MW-3 was collected
before all stabilization criteria were met due to a very slow recharge rate. Samples were analyzed for VOCs
via EPA Method 8260 and collected into three 40-mL VOA vials preserved with hydrochloric acid. Table 4

below summarizes groundwater samples collected during this Phase 1l ESA.

TABLE 4

GROUNDWATER SAMPLE SUMMARY
31t AND PROSPECT DEVELOPMENT SITE

Depth to Static Water
Boring ID Sample ID(s) Groundwater Level Analyses Performed
(ft btoc) (ft amsl)
GW-1 GW-1 13.90 970.94
GW-1-FD \VOCs
GW-2 GW-2 18.75 965.30
GW-3 GW-3 19.30 961.59
Notes:
FD Field duplicate GW  Groundwater
ft amsl Feet above mean sea level 1D Identification
ft btoc Feet below top of casing VOC Volatile organic compound

3.2.5 Quality Control Sampling

Field quality control (QC) samples for this investigation included three laboratory-supplied aqueous trip
blanks, one included in each cooler delivered to the laboratory; four field blanks, one prepared on each day
of fieldwork; one rinsate blank collected from the water level indicator; one soil field duplicate; and one
groundwater field duplicate. Pace analyzed the QC samples for VOCs. Analytical data from the field blanks

were used to evaluate contamination of sampling containers or sample preservatives and assess
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contamination potentially introduced during sampling and laboratory procedures. The rinsate blank was
used to evaluate cross contamination of groundwater between monitoring wells introduced by reusable
equipment. One soil duplicate and one groundwater field duplicate were collected to determine total method
precision. Analytical results from field duplicate samples were used to calculate the relative percent
difference (RPD) between each set of duplicate pair results for each reported analyte. The RPDs served
informational purposes only; however, the higher concentration of each analyte in each duplicate sample
pair was compared to screening levels. Analytical accuracy was determined via analysis of
laboratory-prepared spikes and duplicates. Calculated RPDs are in the applicable data validation reports in
Appendix D.

3.2.6  Investigation-Derived Waste

The Toeroek Team collected IDW samples of containerized soil cuttings and purge water from monitoring
well installation and sampling activities. Composite samples were collected from 55-gallon drums of

containerized wastes to identify any hazardous materials in the wastes prior to transport and disposal.
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4.0 EVALUATION AND PRESENTATION OF RESULTS

The following sections present analytical data from soil, soil-gas, and groundwater samples collected during
the Phase Il ESA. Sample results from this ESA were compared to EPA Maximum Contaminant Levels
(MCLs) (EPA 2022), Missouri Risk-based Corrective Action (MRBCA) Lowest Default Target Levels
(LDTLs), and MRBCA Tier 1 Risk-based Target Levels (RBTLs) for Type 3 (clayey) residential subsurface
soils (MoDNR 2006). Copies of analytical data packages and data validation reports are in Appendix D.

4.1 SUBSURFACE SOIL SAMPLES

A total of 16 subsurface soil samples, one corresponding with a duplicate, were collected at eight locations
to assess impacts on soil from historical site activities. Soil samples were submitted to Pace for VOC

analysis.

In soil samples collected at the Site, the laboratory detected acetone; benzene; 2-butanone (also known as
methyl ethyl ketone or MEK); n-butylbenzene; secondary butylbenzene; tertiary butylbenzene; chloroform;
cis-1,2-DCE; 1,2-dichloropropane; ethylbenzene; hexachloro-1,3-butadiene; 2-hexanone; isopropylbenzene
(also known as cumene); p-isopropyltoluene; naphthalene; n-propylbenzene; PCE; toluene; TCE;
1,2,4-trimethylbenzene (TMB); 1,3,5-TMB; and xylene. For the purposes of this report, these constituents

are considered chemicals of concern.

Low to moderate levels of VOC contamination was detected in all soil borings except SB-6 in which no

chemicals of concern were detected above the reporting limit.

Soil samples collected from SB-2, SB-4, SB-7, and SB-8 contained chemicals of concern at concentrations
exceeding MRBCA LDTLs. No other soil samples contained chemicals of concern exceeding MRBCA

screening levels.

PCE was detected at concentrations above its MRBCA LDTL in SB-2-(19-20), SB-2-(24-25),
SB-4-(11.5-12.5), SB-7-(13.5-14.5), and SB-7-(19-20). TCE was detected at concentrations above its
MRBCA LDTL in SB-4-(11.5-12.5), SB-7-(13.5-14.5), SB-7-(19-20), and SB-8-(19-20). Benzene;
chloroform; 1,2-dichloropropane; 1,2,4-TMB; 1,3,5-TMB; and xylene were each detected above their
respective MRBCA LDTL in at least one soil sample. However, no detected VOC concentration was above a
MRBCA RBTL for Type 3 (clayey) residential subsurface soils. Table 5 lists all VOC detections in

subsurface soil, and Figure 3 in Appendix A shows exceedances of VOC LDTLs in soil.
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TABLE 5

DETECTED VOC RESULTS FROM SOIL SAMPLES
31t AND PROSPECT DEVELOPMENT SITE

Acetone Benzene (Methz);IB E:ﬁ;f Irleetone) n-Butylbenzene sec-Butylbenzene | tert-Butylbenzene Chloroform cis-1,2-DCE |1,2-Dichloropropane| Ethylbenzene He)éﬁglgi';?{:’?"
samole Location MRBCA LDTL (All Soil Types, All Pathways, GWP and INH*)
P 4,200 | 561 | 7,300 | 41,600 | 35,200 | 34,1000 | 76.6* | 521 | 42 | 39,900 | NE
MRBCA RBTL (Tier 1, Residential Land Use, Surface Soil, Outdoor Inhalation, Clayey)
487,000,000 3,500,000 772,000,000 21,600,000 21,600,000 21,600,000 783,000 5,410,000 618,000 157,000,000 NE
SB-1-(7-8) <17.6 1.3J <3.7 <0.71 <0.79 <0.96 <0.54 <0.47 <1.1 <5.0 <0.92
SB-1-(7-8)-FD <18.2 2.1J <3.8 <0.73 <0.82 <0.99 <0.55 <0.48 <1.1 <0.52 <0.96
SB-1-(21-22) <185 0.57J <3.9 <0.74 <0.84 <1.0 <0.56 <0.49 <1.1 <0.53 <0.97
SB-2-(19-20) <16.8 <0.51 <35 <0.67 <0.76 <0.91 <0.51 0.55J <1.0 <0.48 <0.88
SB-2-(24-25) <15.7 0.86J <3.3 <0.63 <0.71 <0.85 <0.48 <0.42 <0.95 <0.45 <0.82
SB-3-(4-5) <17.6 <0.54 <3.7 <0.71 <0.79 <0.96 <0.54 <0.47 <1.1 <0.50 <0.93
SB-3-(21-22) <17.2 2.0J <3.6 18.4 12.6 1.2J 5.4 1.3J <1.0 0.50J <0.90
SB-4-(11.5-12.5) <16.2 <0.49 <3.4 <0.65 <0.73 <0.89 <0.49 113 <0.98 <0.46 <0.85
SB-4-(23-24) <15.4 <0.47 <3.2 <0.62 <0.70 <0.84 <0.47 0.59J <0.93 J- <0.44 <0.81
SB-5-(4-5) 56.5 0.59J 7.1 <0.70 <0.79 <0.95 <0.53 <0.47 <1.1 <0.50 <0.92
SB-5-(19-20) <21.6 <0.66 <4.6 <0.87 <0.98 <1.2 <0.66 <0.58 <1.3 <0.62 <1.1
SB-6-(19-20) <16.2 <0.49 <3.4 <0.65 <0.73 <0.88 <0.49 <0.43 <0.98 <0.46 <0.85
SB-6-(22.5-23.5) <15.8 <0.48 <3.3 <0.64 <0.72 <0.86 <0.48 <0.42 <0.96 <0.45 <0.83
SB-7-(13.5-14.5) <17.0 0.55J <3.6 <0.77 <0.93 <0.67 <0.52 14.2 <1.0 <0.48 <0.89
SB-7-(19-20) 318J <23.2 <126 <50.4 4737 <35.1 <22.2 62.0J <20.6 <28.8 85.7J
SB-8-(19-20) <1,400 66,300 <737 5,820 1,730 <205 383J <151 1,430J 14,400 <411
SB-8-(23-24) <251 17,300 521J <52.6 <43.9 <36.7 <23.2 <26.9 <215 144 J <73.4
2-H Isopropylbenzene
-Hexanone (Cumene) p-lsopropyltoluene Naphthalene n-Propylbenzene PCE Toluene TCE 1,2,4-TMB 1,3,5-TMB Xylene
Sample Location MRBCA LDTL (All Soil Types, All Pathways, GWP and INH*)
P NE | 10,500* | NE | 325 | 10,300 | 141 | 29,100 | 141 | 3,930 | 882 [ 24700*
MRBCA RBTL (Tier 1, Residential Land Use, Surface Soil, Outdoor Inhalation, Clayey)
NE 61,800,000 NE 465,000 21,600,000 3,000,000 757,000,000 9,010,000 927,000 223,000,000,000 15,700,000
SB-1-(7-8) <2.7 <6.2 <75 8.3J <0.87 <0.45 <0.38 <0.79 <0.73 <0.68 <1.2
SB-1-(7-8)-FD <2.8 <0.64 <0.77 <0.92 <0.90 <0.46 <0.40 <0.81 <0.75 <0.70 <13
SB-1-(21-22) <2.8 <0.65 <0.79 <0.94 <0.92 0.95J 0.64J <0.83 <0.77 <0.72 <13
SB-2-(19-20) <2.6 <0.59 <0.71 <0.85 <0.83 626 <0.36 46 <0.83 <0.65 <1.2
SB-2-(24-25) <2.4 <0.55 <0.67 <0.79 <0.78 1,140 0.59J 257 <0.65 <0.61 <1.1
SB-3-(4-5) <2.7 <0.62 <0.75 <0389 <0.87 <0.45 <0.38 <0.79 <0.73 <0.68 <1.2
SB-3-(21-22) 84.7 32 <0.73 5.7J 14.4 1.3J 0.59J <0.77 <0.71 1.0J <1.2
SB-4-(11.5-12.5) <25 <0.57 <0.69 <0.82 <0.81 10,100 <0.35 3,640 <0.67 <0.63 <1.1
SB-4-(23-24) <2.4 <0.54 <0.66 <0.78 <0.76 3.7J 0.61J 2.8J <0.76 <0.60 <1.1
SB-5-(4-5) <2.7 <0.62 <0.74 <0.89 <0.87 7.3 0.74J <0.78 <0.72 <0.68 <1.2
SB-5-(19-20) <3.3 <0.76 <0.92 <1.1 <11 8.4 <0.47 <0.97 <0.89 <0.84 <15
SB-6-(19-20) <25 <0.57 <0.69 <0.82 <0.80 <0.41 <0.35 <0.72 <0.67 <0.63 <1.1
SB-6-(22.5-23.5) <2.4 <0.56 <0.67 <0.80 <0.79 <0.40 <0.34 <0.71 <0.66 <0.61 <1.1
SB-7-(13.5-14.5) <2.6 <0.60 <0.72 <0.86 <0.84 2,470 <0.37 961 <0.70 <0.66 <1.2
SB-7-(19-20) <107 39.0J <41.5 299J <40.3 371 J+ <25.4 149 J 40.3J <39.4 <90.7
SB-8-(19-20) <628 4,030 4,210 14,000 6,200 <145 50,400 214 42,600 13,700 103,000
SB-8-(23-24) <112 <40.3 <43.4 3871 <42.1 <25.0 2117 <25.3 277 J 94.1J 800
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Notes:

DETECTED VOC RESULTS FROM SOIL SAMPLES
31t AND PROSPECT DEVELOPMENT SITE

All values are in micrograms per kilogram.

Bold font indicates the concentration exceeds the reporting limit.
Italic font indicates the concentration exceeds the LDTL.

*INH

DCE
GWP
INH

J

J+

J-
LDTL
MRBCA
NE
PCE
RBTL
SB
TCE
TMB
VOC

Dichloroethene

Protection of domestic groundwater use pathway
Indoor inhalation pathway

Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit
Estimated concentration with a possible high bias
Estimated concentration with a possible low bias
Lowest Default Target Level

Missouri Risk-based Corrective Action

Not established

Tetrachloroethene

Risk-based Target Level

Soil boring

Trichloroethene

Trimethylbenzene

Volatile organic compound

TABLE 5 (Continued)
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4.2 SOIL-GAS SAMPLES

A total of 12 soil-gas samples were collected at 8 locations to assess potential impacts on indoor air from
historical site activities and current surrounding businesses. All 12 soil-gas samples were submitted to

ALS for VOCs analysis; however, only 11 were analyzed due to a lab error.

VOCs were detected in all 11 soil-gas samples. Laboratory detected chemicals of concern include
1,1-DCE; 1,2,4-TMB; 1,2-dichloroethane (DCA); 1,3,5-TMB; 1,3-butadiene; 2-butanone; 2-propanol;
4-ethyltoluene; 4-methyl-2-pentanone; acetone; benzene; benzyl chloride; carbon disulfide;
chloromethane; cis-1,2-DCE; isopropylbenzene; cyclohexane; ethylbenzene; heptane; hexane;

m, p-xylene; o-xylene; propene; styrene; PCE; tetrahydrofuran; toluene; TCE; and vinyl chloride.

All 11 soil-gas samples collected at the subject property and analyzed by the laboratory contained low to
moderate concentrations of chemicals of concern, identified above.

In sample SB-8-(4.5-5), benzene concentrations exceeded the MRBCA RBTL for indoor air, assuming
clayey soils and residential land use. No other concentrations of any chemical of concern exceeded a
MRBCA screening level. Table 6 lists all VOC detections in soil-gas.
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TABLE 6

DETECTED VOC RESULTS FROM SOIL-GAS SAMPLES
31t AND PROSPECT DEVELOPMENT SITE

1,1-DCE 1,2,4-TMB 1,2-DCA 1,3,5-TMB 1,3-Butadiene Z'Béttﬁ;r)git(mghyl 2-Propanol 4-Ethyltoluene 4-Methyl-2-pentanone Acetone
sz LegHren MRBCA RBTL (Tier 1, Residential Land Use, Soil Vapor, Indoor Inhalation, Clayey)
14,500,000 521,000 NE 521,000 NE 352,000,000 NE NE NE 14,300,000
SG-1-(7-7.5) <1.98 6.69 <0.809 <2.46 0.819 4.07 <2.46 <2.46 4.87 34
SG-2-(4.5-5) <79.3 <98.3 <324 <98.3 <17.7 <118 <98.3 <98.3 <164 <95
SG-3-(4.5-5) <1.98 4.72 <0.809 <2.46 1.59 13.8 <2.46 <2.46 <2.46 98.6
SG-4-(7.5-8) <79.3 <98.3 <324 <98.3 <17.7 <118 <98.3 <98.3 <164 <95
SG-4-(22.5-23) <79.3 <98.3 <324 <98.3 <17.7 <118 <98.3 <98.3 <164 132
SG-5-(4.5-5) <1.98 <2.46 <0.809 <2.46 1.13 <2.95 <2.46 <2.46 <2.46 32.8
SG-5-(16.5-17) <1.98 <2.46 <0.809 <2.46 11.4 24.6 <2.46 <2.46 <4.10 102
SG-6-(4.5-5) <1.98 <2.46 <0.809 <2.46 0.553 28.3 2.53 <2.46 <4.10 76
SG-7-(4.5-5) <1.98 5.01 <0.809 <2.46 1.77 5.31 <2.46 <2.46 <4.10 56.6
SG-7-(16.5-17) 80.9 <98.3 <324 <98.3 <17.7 <118 <98.3 <98.3 <164 <95
SG-8-(4.5-5) <1.98 6.64 15.8 2.61 1.04 6.02 12.8 2.65 <4.10 51.5
Benzene Benzyl Chloride Carbon Disulfide Chloromethane cis-1,2-DCE Isop(lgs%lgsg)z ene Cyclohexane Ethylbenzene Heptane Hexane
SR LEEe MRBCA RBTL (Tier 1, Residential Land Use, Soil Vapor, Indoor Inhalation, Clayey)
1,430 NE 21,400 722 7,010 34,800,000 NE 646,000 NE NE
SG-1-(7-7.5) 4.4 <5.18 2.83 <1.03 <1.98 <2.46 3.30 9.25 8.93 5.32
SG-2-(4.5-5) <63.9 <207 <62.3 <413 <79.3 <98.3 <68.8 <86.8 <82 <70.5
SG-3-(4.5-5) 3.10 <5.18 20.9 <1.03 <1.98 <2.46 42.5 5.56 39.6 65.6
SG-4-(7.5-8) <63.9 <207 <62.3 <41.3 1,210 <98.3 <68.8 <86.8 <82 <70.5
SG-4-(22.5-23) <63.9 <207 <62.3 <41.3 2,740 <98.3 <68.8 <86.8 <82 <70.5
SG-5-(4.5-5) 2.91 <5.18 <1.56 <1.03 <1.98 <2.46 <1.72 <2.17 3.65 1.90
SG-5-(16.5-17) 12.7 <5.18 7.32 2.73 5.79 <2.46 3.41 3.39 11.4 12.3
SG-6-(4.5-5) 3.96 <5.18 <1.56 <1.03 <1.98 <2.46 <1.72 3.60 5.82 2.57
SG-7-(4.5-5) 4.82 <5.18 4.05 <1.03 3.81 <2.46 19.7 7.47 21.4 18.5
SG-7-(16.5-17) 731 358 <62.3 <41.3 3,790 108 72,100 109 86,300 226,000
SG-8-(4.5-5) 2,610 <5.18 3.64 <1.03 7.45 <2.46 30.3 15.5 333 202
m,p-Xylene 0-Xylene Propene Styrene PCE Tetrahydrofuran Toluene TCE Vinyl Chloride
Sample Location MRBCA RBTL (Tier 1, Residential Land Use, Soil Vapor, Indoor Inhalation, Clayey)
9,450,000 9,450,000 NE 91,700,000 648,000 1,430,000 367,000,000 1,770,000 300,000
SG-1-(7-7.5) 26.6 9.99 11.2 3.54 8 <1.47 439 <1.07 <1.28
SG-2-(4.5-5) <86.8 <86.8 <34.4 <85.2 86,800 <59 <75.4 843 <51.1
SG-3-(4.5-5) 19.3 6.51 29.7 <2.13 10.4 <1.47 410 1.77 <1.28
SG-4-(7.5-8) <86.8 <86.8 <34.4 <85.2 84,600 <59 297 31,300 <51.1
SG-4-(22.5-23) <86.8 <86.8 <34.4 <85.2 61,200 <59 1,040 50,400 <51.1
SG-5-(4.5-5) 6.51 <2.17 18.8 <2.13 17.5 <1.47 180 <1.07 <1.28
SG-5-(16.5-17) 10.7 3.13 291 <2.13 37.7 4.01 441 7.36 <1.28
SG-6-(4.5-5) 115 3.52 26.1 <2.13 17.8 2.57 395 1.40 <1.28
SG-7-(4.5-5) 24.3 8.12 15.9 <2.13 96.9 <1.47 550 52.3 <1.28
SG-7-(16.5-17) <86.8 <86.8 467 <85.2 13,600 166 983 19,900 317
SG-8-(4.5-5) 52.5 15 13.4 <2.13 10.2 <1.47 708 11.6 <1.28
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Notes:

All values are in micrograms per cubic millimeter.

Bold font indicates the concentration exceeds the reporting limit.

Italic font indicates the concentration exceeds the RBTL.

DCE Dichloroethene

DCA Dichloroethane

MRBCA Missouri Risk-based Corrective Action
NE Not established

PCE Tetrachloroethene

RBTL Risk-based Target Level

SG Soil-gas

TCE Trichloroethene

TMB Trimethylbenzene

VOoC Volatile organic compound

TABLE 6 (Continued)

DETECTED VOC RESULTS FROM SOIL-GAS SAMPLES
31t AND PROSPECT DEVELOPMENT SITE
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4.3 GROUNDWATER SAMPLES

Three groundwater samples, one with a corresponding duplicate, were collected from monitoring wells
MW-1, MW-2, and MW-3.

In groundwater samples, the laboratory detected the following chemicals of concern: acetone; benzene; 2-
butanone; n-butylbenzene; secondary butylbenzene; tertiary butylbenzene; chloroform; 1,1-DCE; cis-1,2-
DCE; trans-1,2-DCE; 1,2-dichloropropane; isopropylbenzene; n-propylbenzene; PCE; toluene;
1,1,2-trichloroethane (TCA); TCE; 1,3,5-TMB; vinyl chloride, and xylene.

Groundwater samples collected from MW-1, MW-2, and MW-3 contained low to moderate

concentrations of chemicals of concern identified above.

In all three groundwater samples, PCE and TCE concentrations exceeded their respective EPA MCLs and
MRBCA LDTLs. The groundwater sample from MW-2 contained PCE at a concentration exceeding the
MRBCA RBTL. The RBTL assumed clayey soil and a primary risk from vapor inhalation. No other
chemical of concern was detected at concentrations exceeded a MRBCA screening level or an EPA MCL.
Table 7 lists all VOC detections in groundwater and Figure 4 in Appendix A shows exceedances of VOC
LDTLs or MCLs in groundwater.
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TABLE 7

DETECTED VOC RESULTS FROM GROUNDWATER SAMPLES
31t AND PROSPECT DEVELOPMENT SITE

Acetone Benzene (Meth23;IB é’ttﬁ;f) Eitone) n-Butylbenzene sec-Butylbenzene tert-Butylbenzene Chloroform 1,1-DCE cis-1,2-DCE trans-1,2-DCE
EPA MCL
Sample NE | 5 | NE | NE | NE | NE | NE | 7 | 70 | 100
Location MRBCA LDTL (All Soil Types, All Pathways, DWG)
2,970 | 5 | 3,640 | 98.9 | 106 | 103 | 80 | 07 | 70 | 100
MRBCA RBTL (Tier 1, Residential Land Use, Groundwater, Indoor Inhalation of Vapor Encroachment, Clayey)
101,000,000 2,880 153,000,000 24,300 17,100 26,200 814 14,700 19,400 17,800
MW-1 <25 <0.14 <0.98 <0.15 <0.11 <0.12 <0.22 <0.22 4.5 0.28J
MW-1-FD <2.5 <0.14 <0.98 <0.15 <0.11 <0.12 <0.22 <0.22 4.4 <0.18
MW-2 <25 0.38J <0.98 <0.15 <0.11 <0.12 0.36J 0.37J 19.8 0.83J
MW-3 19.1 J+ 2.4 <0.98 1.3 1.5 0.25J 0.76 J <0.22 20.6 0.49J
1,2-Dichloropropane Isop(l’CcJE'YT:Eﬁ:)zene n-Propylbenzene PCE Toluene 1,1,2-TCA TCE 1,3,5-TMB Vinyl Chloride Xylene
EPA MCL
Sample 5 | NE | NE | 5 | 1000 | NE | 5 | NE | 2 | 10,000
Location MRBCA LDTL (All Soil Types, All Pathways, DWG)
5 | 330 | 115 | 5 | 1,000 | 5 | 5 | 7.05 | 2 | 10,000
MRBCA RBTL (Tier 1, Residential Land Use, Groundwater, Indoor Inhalation of Vapor Encroachment, Clayey)
3,040 10,600 30,300 928 1,440,000 6,150 4,490 1,550 2.06 33,500
MW-1 <0.14 <0.097 <0.12 143 <0.25 <0.14 57 <0.090 <0.17 <0.28
MW-1-FD <0.14 <0.097 <0.12 159 <0.25 <0.14 55.6 <0.090 <0.17 <0.28
MW-2 0.55J <0.097 <0.12 3,290 1.2 0.50J 106 <0.090 0.41J 0.38J
MW-3 <0.14 5.7 1.8 166 0.87J 0.45J 47.9 0.12J 0.85J 0.43J
Notes:
All values are in micrograms per liter.
Bold font indicates the concentration exceeds the reporting limit.
Italic font indicates the concentration exceeds the MCL and LDTL.
Red text indicates the concentration exceeds the RBTL.
EPA U.S. Environmental Protection Agency
DCE Dichloroethene
DWG Protection for domestic groundwater use pathway
J Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit
J+ Estimated concentration with a possible high bias
LDTL Lowest Default Target Level
MCL Maximum Contaminant Level
MRBCA Missouri Risk-based Corrective Action
MW Monitoring well
NE Not established
PCE Tetrachloroethene
RBTL Risk-based Target Level
TCE Trichloroethene
TCA Trichloroethane
TMB Trimethylbenzene
VOoC Volatile organic compound
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4.4 QUALITY CONTROL SAMPLES

Pace analyzed QC samples for VOCs. No VOC was detected in any trip blank. No VOC was detected in three
of the four field blanks. The VOC, 2-butanone, was detected in the field blank (collected on January 14, 2022)
at 1.3 J pg/L. 2-Butanone was detected in all three groundwater samples collected on the same day, so these
results may be biased high. Acetone, a common laboratory contaminant, was detected in the rinsate blank at
2.6 J pg/L; however, neither 2-butanone nor acetone was detected at concentrations above a screening level in

a sample from any medium.

Calculated RPDs between data from soil sample SB-1-(7-8) and duplicate SB-1-(7-8)-FD were within
acceptance limits qualifying the data as reliable.

Calculated RPDs between data from groundwater sample MW-1 and duplicate MW-1-FD were within
acceptance limits qualifying the data as reliable.
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5.0 DISCUSSION OF SIGNIFICANT FINDINGS AND CONCLUSIONS

This section summarizes significant findings and offers conclusions regarding Phase Il ESA field activities. A

property profile form pertaining to the Site is in Appendix E.
5.1 SUBSURFACE SOIL

In soil samples collected from the Site, the laboratory detected low to moderate levels of the VOCs acetone;
benzene; 2-butanone; n-butylbenzene; secondary butylbenzene; tertiary butylbenzene; chloroform; cis-
1,2-DCE; 1,2-dichloropropane; ethylbenzene; hexachloro-1,3-butadiene; 2-hexanone; isopropylbenzene;
p-isopropyltoluene; naphthalene; n-propylbenzene; PCE; toluene; TCE; 1,2,4-TMB; 1,3,5-TMB; and xylene.

VOCs were detected in all soil samples collected at the Site except in samples from SB-6 in which no chemical
of concern was detected above a reporting limit. Soil boring samples collected from SB-2, SB-4, SB-7, and
SB-8 contained chemicals of concern at concentrations exceeding MRBCA LDTLs. No other soil sample
contained concentrations of a chemical of concern exceeding a regulatory benchmark. No concentrations of a
chemical of concern were detected in samples from SB-2, SB-4, SB-7, and SB-8 exceeding a MRBCA RBTL,

assuming clayey soil and residential land use.
5.2 SOIL-GAS

In all 11 soil-gas samples, the laboratory detected low to moderate levels of VOCs including: 1,1-DCE;
1,2,4-TMB; 1,2-DCA,; 1,3,5-TMB; 1,3-butadiene; 2-butanone; 2-propanol; 4-ethyltoluene; 4-methyl-2-
pentanone; acetone; benzene; benzyl chloride; carbon disulfide; chloromethane; cis-1,2-DCE;
isopropylbenzene; cyclohexane; ethylbenzene; heptane; hexane; m, p-xylene; o-xylene; propene; styrene; PCE;

tetrahydrofuran; toluene; TCE; and vinyl chloride.

VOCs were detected in all soil-gas samples collected at the Site. Benzene concentrations in one soil-gas
sample at SB-8 exceeded the MRBCA RBTL, assuming clayey soils and residential land use. No other

chemical of concern was detected at concentrations exceeding a MRBCA screening level.
5.3 GROUNDWATER

All groundwater samples collected at the Site contained low to moderate concentrations of chemicals of

concern.
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The laboratory detected the following chemicals of concern: acetone; benzene; 2-butanone; n-butylbenzene;
secondary butylbenzene; tertiary butylbenzene; chloroform; 1,1-DCE; cis-1,2-DCE; trans-1,2-DCE; 1,2-
dichloropropane; isopropylbenzene; n-propylbenzene; PCE; toluene; 1,1,2-TCA; TCE; 1,3,5-TMB; vinyl
chloride; and xylene.

In all three groundwater samples, PCE and TCE concentrations exceeded their respective EPA MCLs and
MRBCA LDTLs. The groundwater sample from MW-2 contained PCE at a concentration exceeding the
MRBCA RBTL. The RBTL assumed clayey soil and a primary risk from vapor inhalation. No other
concentrations of chemicals of concern exceeded MRBCA screening levels or EPA MCLs.

5.4 EVALUATION OF PREVIOUSLY IDENTIFIED RECS
This section discusses and evaluates the RECs identified during previous Phase | and Phase Il ESAs.

In December 2015, CEG conducted a Limited Phase 1l ESA at 3000-3012 Prospect Avenue, 2501-2505 East
30" Street, and 3005-3015 Wabash Avenue (CEG 2016). Analytical results from soil samples collected within
2 to 6 ft bgs indicated presence of PCE and its degradation products TCE, cis-1,2-DCE, and vinyl chloride
(CEG 2016). PCE is a compound used in dry-cleaning activities.

In June 2016, Ramboll performed a Limited Phase Il subsurface investigation to further characterize the
property at 3012 Prospect Avenue. PCE was detected in soil and groundwater. The highest reported PCE
concentrations in soil and groundwater were in samples collected to the west of (immediately behind) the
former Norge facility where CEG had previously detected PCE contamination. Further, benzene detected in soil

and groundwater, and MTBE detected in soil suggested a gasoline release sometime between 1980 and 2005.

The 2018 Phase | ESA by SCS identified the following historical businesses operating at 3012 Prospect
Avenue posing RECs for the Site: Norge (1965 through 1977), Prospect Laundry (1977 to 1978), Cousin
Charlie’s Auto Parts (1986), and Thomas Auto (1989) (SCS 2018).

The subsequent 2019 Limited Phase Il ESA by SCS detected dissolved-phase chlorinated VOCs in
groundwater, including PCE, TCE, and cis-1,2-DCE. The area of these exceedances was generally confined to
the northeast quarter of the East Block near the former Norge facility. Highest concentrations of PCE were
detected near the southwest corner of the 3012 Prospect Avenue parcel, supporting the conclusion that the
former Norge facility was likely a source of the chlorinated VOC contaminations via either discharge to soil or

to the municipal sanitary sewer system (SCS 2019).
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The Toeroek Team collected soil, soil-gas, and groundwater samples at the former Norge facility at 3012
Prospect Avenue. VOCs used in dry-cleaning facilities and gas stations were detected at concentrations
exceeding MRBCA LDTLs in all three media sampled, and exceeding MRBCA RBTLs and EPA MCLs in
groundwater. PCE, TCE, and degradation products were detected at highest concentrations in the north
(SB/SG-7 and SB/SG-8), east (SB/SG-4), and west (SB/SG/MW-2) portions of the parcel. High levels of other
chemicals of concern were identified at SB/SG-7 and SB/SG-8 in the north portion of the parcel—including
concentrations of benzene, toluene, ethylbenzene, and xylene (BTEX); cumene; cyclohexane; heptane; hexane;
and TMBs.

Based on analytical results from this Phase 1l ESA, historical activities at the property identified in the Phase |
ESA by SCS in 2018 and similar results provided by CEG in 2015 and Ramboll in 2016, contamination
generated by historical activities at the Site appears to be impacting groundwater and possibly indoor air
quality at local business and residential properties.

5.5 CONCEPTUAL SITE MODEL

The following sections describing the conceptual site model cover release scenarios and spatial distributions of
chemicals of concern, current and future land and groundwater uses, restrictions on land and groundwater uses,

physical conditions at the Site, remedial activities at the Site, and an exposure model.
5.5.1 Chemical Release Scenario and Spatial Distribution

Sampling results during this Phase Il ESA indicated presence of contaminants in soil, soil-gas, and
groundwater at the Site. Concentrations of VOCs in subsurface soil samples SB-2, SB-4, SB-7, and SB-8 were
reported above MRBCA LDTLs, although none exceeded an RBTL. Concentrations of benzene in a soil-gas
sample from SG-8 exceeded the MRBCA RBTL. Concentrations of PCE and TCE were reported above
MRBCA LDTLs and EPA MCLs in all three groundwater samples. The sample from MW-2 reported PCE
concentration exceeding the MRBCA RBTL. The RBTL assumed clayey soil and a primary risk from vapor
inhalation. Contaminant concentrations in soil samples suggest a release at the Site and source area of
contamination to groundwater. Groundwater and soil-gas concentrations of chemicals of concern could pose a

risk of vapor intrusion as contamination moves off the Site.
5.5.2 Current and Future Land Use and Groundwater Use
Currently, the Site is vacant and not in use, and groundwater is not used for drinking water. The City of Kansas

City derives approximately 80 percent of its drinking water from the Missouri River and approximately
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20 percent from a well field in the Missouri River Aquifer. The potable water passes through a 240-MGD
treatment plant before servicing customers inside and outside the City of Kansas City (KC Water 2022). No

private drinking water wells are within a 1-mile radius of the Site (MoDNR 2022).

The current owner of the Site, CRV, LLC (represented by Sheryl Vickers) and the City of Kansas City,
Missouri, are interested in redeveloping the property, contingent on findings from this Phase 11 ESA.

5.5.3 Land and Groundwater Use Restrictions

As stated above, groundwater is a source of approximately 20 percent of the City’s potable water supply. No
local potable water wells are within a 1-mile radius of the Site.

5.5.4 Physical Conditions

A discussion of physical conditions is in Section 2.2 of this report.
5.5.5 Remedial Activities Conducted at the Site

No known remedial activities have occurred at the Site.

5.5.6 Exposure Model

Groundwater Migration Pathway and Targets

The Site is located in the east-central portion of the City of Kansas City, Missouri and is surrounded by
residential and commercial businesses. Because the City of Kansas City serves the groundwater domestic use
pathway, likelihood of ingestion of or dermal exposure to contaminants present in groundwater at the Site is

considered low; however, contaminants present in groundwater may impact indoor air.

Surface Water Migration Pathway and Targets

The hydrologic gradient at the Site is not known but may be inferred to be consistent with the topographic
gradient, which extends primarily to the north-northwest toward the Missouri River located approximately

3.4 miles to the north-northwest of the Site. Threatened or endangered species known or likely to occur in the
City of Kansas City, Missouri include the Indiana bat, northern long-eared bat, gray bat, and monarch butterfly
(U.S. Fish and Wildlife Service [USFWS] 2022). Presence of these species at and near the Site has not been

verified; nor have critical habitat areas been delineated.
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No surface water features are at the Site and stormwater flows into the Kansas City stormwater sewer system.

Therefore, likelihood of exposure is considered low.

Soil Exposure and Air Migration Pathways and Targets

Soils at the Site have been classified as urban land, Harvester Complex with 2 to 9 percent slopes. This soil
type is moderately well drained with high runoff and consists of silt loam from 0 to 7 inches deep, silty clay
loam from 7 to 31 inches deep, and clay loam from 31 to 80 inches deep (USDA 2022). The Site is vacant and
undeveloped. The owner and the City of Kansas City are interested in redevelopment. Should redevelopment
occur, likelihood of direct exposure to soil or air contamination would be considered moderate to high during

excavation and grading activities.

Subsurface Vapor Intrusion Migration Pathway and Targets

The Site has been developed since at least as early as 1896 as a mixed residential and commercial area with
Prospect Avenue as a commercial corridor and residential properties beyond to the west facing Wabash
Avenue. A 5,000-square-foot building was present on the 3012 Prospect Avenue property from at least as early
as 1951 to 2017, when it was demolished (SCS 2018). Historically, commercial and retail businesses at that

parcel included automobile service, filling stations, and dry cleaners.

Based on elevated VOC results from the soil-gas and groundwater samples, VOCs may migrate from the
subsurface into indoor air of nearby buildings or future on-site buildings through cracks in foundations or other
openings that would be part of a human exposure pathway. In soil-gas sample SG-8-(4.5-5), concentration of
benzene exceeded the residential MRBCA RBTL at 2,616 pg/m®. In groundwater sample MW-2, concentration
of PCE exceeded the residential MRBCA RBTL, presenting a risk from vapor inhalation. Concentrations of
PCE and TCE exceeded MCLs and MRBCA LDTL in all three groundwater samples. Each of Benzene;
1,2-dichloropropane; naphthalene; PCE; toluene; TCE; 1,2,4-TMB; 1,3,5-TMB; and xylene were detected at

concentrations exceeding their respective MRBCA LDTL in at least one soil sample.

Concentrations of chemicals of concern in soil, soil-gas, and groundwater samples suggest that these
constituents may be present at elevated concentrations in indoor air at neighboring properties. PCE and TCE
are commonly used for degreasing and in dry cleaning facilities; and BTEX and other fuel-related chemicals
identified at the Site do not occur naturally. Presence of these chemicals in soil-gas samples indicate

contamination in subsurface soil and groundwater.
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5.6 AFFECTED MEDIA

Sampling results during this Phase Il ESA indicated presence of contaminants in soil, soil-gas, and
groundwater at the Site. Concentration of benzene exceeded the residential MRBCA RBTL in one soil-gas
sample. Concentrations of PCE exceeded the residential MRBCA RBTL in groundwater sample MW-2.
Concentrations of PCE and TCE exceeded MCLs and MRBCA LDTL in all three groundwater samples.
Concentrations of benzene; 1,2-dichloropropane; naphthalene; PCE; toluene; TCE; 1,2,4-TMB; 1,3,5-TMB;
and xylene were detected at concentrations exceeding its MRBCA LDTL in at least one soil sample.

5.7 RECOMMENDATIONS

The current owner of the Site, CRV, LLC (represented by Sheryl Vickers) and the City of Kansas City are
interested in redeveloping the property, contingent on findings from this Phase Il ESA. The Site is located in
the east-central portion of the City of Kansas City and is surrounded by residential buildings and commercial
businesses. Based on analytical results from soil, groundwater, and soil-gas samples, further investigation
and/or remediation appears warranted, including continued groundwater monitoring. Additional collections of
indoor air or sub-slab vapor samples at nearby buildings is recommended to delineate the extent of

contamination that may be affecting nearby properties.
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APPENDIX B

PHOTOGRAPHIC DOCUMENTATION



31t and Prospect Development Site — Phase 11 Environmental
Site Assessment (ESA)
Kansas City, Jackson County, Missouri

U.S. Environmental

- This photograph shows the Site (3012 Prospect Avenue). The 1
Protection Agency . . S
(EPA) Task Order No. DESCRIPTION I)c;]rm?; Il:l):)rge Cleaning Village (Norge facility) was located >
68HE0719F0190 ' ate
Direction: Southwest PHOTOGRAPHER Stephanie Caples 1/13/2022
; ; ; 2
EPA Task Order No. DESCRIPTION This photograph shows the north side of the north adjacent
68HE0719F0190 property.
Date
Direction: South PHOTOGRAPHER Stephanie Caples 1/14/2022




31t and Prospect Development Site — Phase 11 ESA
Kansas City, Jackson County, Missouri

EPA Task Order No. This photograph shows the back drive entrance of the north 3
DESCRIPTION - h
68HEQ719F0190 adjacent property from East 30" Street.
Date
Direction: South PHOTOGRAPHER Stephanie Caples 1/14/20222
This photograph shows the 2505, 2503, and 2501 East 30t 4
EPA Task No. ) .
68H;37109'r:%ir90 0 DESCRIPTION Street properties that make up portions of the 31t and
Prospect Development Site (the Site). Date
Direction: Southwest PHOTOGRAPHER Stephanie Caples 1/14/2022




31t and Prospect Development Site — Phase 11 ESA
Kansas City, Jackson County, Missouri

This photograph shows the 2501 East 30t Street and 3005 5
EPA Task No. - .
ask Order No DESCRIPTION and 3009 Wabash Avenue properties that make up portions
68HE0719F0190 .
of the Site. Date
Direction: West PHOTOGRAPHER Stephanie Caples 1/14/2022

EPA Task Order No. This photograph shows the 3011 Wabash Avenue property 6
DESCRIPTION .
68HE0719F0190 that makes up part of the Site.
Date
Direction: West PHOTOGRAPHER | Stephanie Caples 1/14/2022




31t and Prospect Development Site — Phase 11 ESA
Kansas City, Jackson County, Missouri

This photograph shows the 3015 Wabash Avenue property 7
EZ’:J;;;OQL%TQZ]O' DESCRIPTION that is part of the Site. This portion of the Site was the
location of an encampment during fieldwork activities. Date
Direction: West PHOTOGRAPHER Stephanie Caples 1/14/2022
This photograph shows part of the 3015 Wabash Avenue 8
EPA Task Order No. property (left) that is part of the Site, and a portion of the
DESCRIPTION . . .
68HE0719F0190 south adjacent property (right) currently undergoing
construction. Date
Direction: West PHOTOGRAPHER Stephanie Caples 1/14/2022

4




31t and Prospect Development Site — Phase 11 ESA
Kansas City, Jackson County, Missouri

This photograph shows the location of soil boring (SB), soil- 9
EF;':J;;';EL%TQ':O' DESCRIPTION gas (SG), and monitoring well (MW)-1. The driller is
collecting soil cores. Date
Direction: North PHOTOGRAPHER Stephanie Caples 1/11/2022
\/1)2022
EPA Task Order No. This photograph shows SB-1 soil cores from 0 to 22 feet 10
DESCRIPTION
68HE0719F0190 below ground surface (bgs).
Date
Direction: Not PHOTOGRAPHER | Stephanie Caples 11172022

Applicable (NA)




31t and Prospect Development Site — Phase 11 ESA
Kansas City, Jackson County, Missouri

This photograph shows the soil-gas sampling holes for SG-1 11
EPA Task Order No.
68H;;719'r:061r90 