Robert F. Elliott, CP

Phase [ Audits at Commercial and Industrial Facilities (Denver, CO, Tulsa, OK,
Portland, OR, and Midwestern states) — Completed various Phase | audits for
commercial and industrial facilities.

Subsurface Investigation of a Landfill Area for City of indianapolis (Indianapolis, IN} —
Completed a subsurface investigation of a landfill area proposed for use as a
stormwater reservoir. The investigation included the completion of soil borings and
monitoring wells, sediment sampling along a creek and within ponds, and a survey of
the sampling points.

Subsurface Investigation of Proposed Stormwater Sewer Line for City of Indianapolis
(Indianapolis, IN) — Completed a subsurface investigation of a proposed stormwater
sewer line. The investigation included the completion of soil borings and installation
of temporary monitoring wells to evaluate potential risks that construction workers
might encounter during excavation.
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Keith Christofferson

=  PROFILE

Keith Christofferson has seven years of experience performing field activities and case
management duties. Field activities involve soil boring and monitoring well
installation and abandonment, soil classification and sampling, groundwater sampling,
free product monitoring, vacuum truck extraction events, excavation oversight, and
well surveying.

Keith is responsible for conducting site investigations and Baseline Environmental
Assessments, technical report writing and proposal generation, and client and
regulatory agency interfacing. His duties include preparing health and safety plans;
contractor coordination; interpreting analytical results; regulatory notification and
reporting; scope of work preparation; budget management; and completing third-
party review work for insurance claims. Keith is experienced with MDEQ, Remediation
Division, Part 213 and Part 201 reporting, preparing corrective action work plans, site
characterization and remediation reports, groundwater monitoring and free product
recovery reports, Due Care Plans, and RBCA evaluations.

= REPRESENTATIVE PROJECTS

Petroleum Bulk Storage Facilities (Michigan) — Serves as case manager assisting with
investigation, ongoing monitoring, and remediation of several petroleum bulk storage
terminals, pipelines, and pumping stations. Responsible for project, budget, and task
management, work plan and invoice approval, coordination with client and
contractors, and report preparation. Provided oversight of soil boring/monitoring well
advancement/installation, coordination of contractors, and groundwater sampling
activities. Completed remedial investigation and risk assessment reports, RCBA
evaluations, Due Care Plans, and groundwater and free product monitoring reports.

Retail Service Stations (Michigan) — Assists with investigation, monitoring, and
remediation. Provided oversight of soil boring/monitoring well
advancement/installation and excavations, contractor coordination, groundwater
sampling activities, vacuum truck extraction events, and site surveys. Completed
regulatory reports including routine groundwater and free product monitoring
reports, initial and final assessment reports, closure reports, and Phase | and Phase I
environmental site assessment and site divestment assessment reports.

POSITION

Staff environmental scientist

PROFESSIONAL HISTORY

Staff consultant at PM
Environmental, Inc.

EDUCATION

BS, environmental studies and
applications — Michigan State
University

TRAINING
Loss Prevention System (LPS)

OSHA HAZWOPER — initial,
refresher, and supervisor

First Aid and Adult CPR/AED —
American Red Cross

Phase | Environmental Site
Assessments — GES

Safe Transportation of
Hazardous Materials — DOT

Hazardous Waste and Non-
Hazardous Training — RCRA

WorkSafe Training — American
Petroleum Institute (API)

Pipeline Operator Qualification
Certification — DOT

Life-Saving Rules / Golden Rules
/ Safe System of Work — Shell

Smith System Defensive Driving
Course
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EXECUTIVE SUMMARY

" The Michigan Department of Environmental Quality (MDEQ) conducts Brownfield
- Redevelopment Assessments (BFRAs) to assist local communities with redevelopment
projects by providing environmental assessment information.  BFRAs are conducted by
the MDEQ to satisfy the Site Specific Assessment task of its 128(a) Brownfield
Cooperative Agreement with-the United States Environmental Protection-Agency. The
BFRAs provide information on brownfield properties where potential environmental
contamination may be acting as an impediment to future redevelopment activities. They
also provide information to determine if a property is a facility as defined in Part 201,
Environmental Remediation, of the Natural Resources and Environmental Protection
Act, 1994 PA 451, as amended (Part 201) and provide recommendations for addressing '
issues during redevelopment. A facility is defined as any area, place, or property that
contains a hazardous substance at a concentration that exceeds Generic Residential
Cleanup Criteria established in Section 20120a(1)(a) or (17) of Part 201. File and data
searches and environmental sample collection and analyses are used to obtain the
needed information to make the determination and recommendations. This report
presents the findings of the Tree Farm property BFRA.

This BFRA report is written for the purpose of providing information on the property that
will encourage redevelopment in a way that ensures protection of the public health,
safety, welfare, and the environment. This information is intended for use by the local
unit of government, the MDEQ, potential developers, and any other stakeholders who
may become involved in the future redevelopment of the property. The report includes
a summary of the property background, assessment procedures, results, conclusions,
and recommendations. The conclusion as to whether the property is a facility as
defined in Part 201 is made by comparison of sample concentrations of hazardous
substances to the Generic Residential Cleanup Criteria established under Part 201.
This report also compares the sample concentrations to other Generic Nonresidential
Cleanup Criteria to provide additional lnformatlon to promote appropriate redevelopment
activities.

On January 25, 2011, a request and application were submitted to the MDEQ by

Mr. William Ford, a City Attorney and Chief of Staff for the city of Highland Park to
request a BFRA of the Tree Farm property. The property is owned by the city of
Highland Park and is located at 1406 East Avon Road in Rochester Hills, Michigan.
The property meets the definition of a brownfield based on its potential for being
contaminated due to buried waste present on the property. Previous uses of the
property include a tree farm according to the city of Highland Park. Based on historical
plat maps obtained, the city of Highland Park has owned the property since about 1947,
The 1925 plat map of the parcel listed Robert Lowe as the owner of the property.

The request by Mr. William Ford resulted in the MDEQ conducting a BFRA of the
property. This BFRA included file and historic information searches, a reconnaissance
inspection of the property, a geophysical survey of subsurface conditions, the collection



of surficial soil, subsurface soil, surface water, and sediment samples, Global
Positioning System (GPS) data collection of sample locations and property features,
and the collection of site feature photographs.

The reconnaissance inspection was conducted on March 28, 2011, and included the
team leader, a geologist, and a representative from the gas company to locafe the high
pressure gas line that runs through the property. The geophysical survey, specifically
an electromagnetic (EM) survey with an EM61, was completed during the week of

April 11, 2011, to aid in designing the field sampling plan. The field sampling event was
conducted on Aprll 26 and 27, 2011, and included the collection of fifteen surficial soil,
fifteen soil boring, four surface water, and four sediment samples. Photographs of-
general property conditions were taken along with GPS data to determine sample and
feature locations.

AnaIySIs of the soil samples detected the presence of antimony, arsenic, barium,
benzo(b)fluoranthene, benzo(a)pyrene, cadmium, chromium (total), cobalt, copper,
cyanide, fluoranthene, iron, lead, manganese, mercury, molybdenum, phenanthrene,
selenium, silver, trichloroethylene, vanadium, and zinc at concentrations greater than
the Generic Residential Cleanup Criteria. The contaminants in the surficial soils on the
Tree Farm property include: arsenic, benzo(b)fluoranthene, benzo(a)pyrene, and lead at
concentrations above Part 201 Soil Residential Direct Contact Criteria; chromium (total)
at a concentration above Part 201 Residential Particulate Soil Inhalation Criteria;
antimony, arsenic, chromium (total), cobalt, iron, lead, manganese, molybdenum, and
vanadium at concentrations exceeding Part 201 Soil Residential Drinking Water
Protection Criteria; and arsenic, barium, cadmium, chromium (total), cobalt, copper,
cyanide, fluoranthene, manganese, mercury, phenanthrene, selenium, silver, and zinc
at concentrations exceeding Part 201 Soil Groundwater Surface Water Interface (GS!)
Protection Criteria. The contaminants in the deep soils on the Tree Farm property
include: arsenic, benzo(a)pyrene, and lead at concentrations above Part 201 Soil
Residential Direct Contact Criteria; antimony, arsenic, cadmium, chromium (total),
cobalt, iron, lead, manganesée, molybdenum, and trichloroethylene at concentrations
~ exceeding Part 201 Soil Residential Drinking Water Protection Criteria; and arsenic,
barium, cadmlum chromium (total), cobalt, copper, cyanide, fluoranthene lead,
manganese, mercury, phenanthrene, selenium, silver, and zinc at concentrations
exceeding Part 201 Soil GSI Protection Crlterla Due to the elevated levels of
contaminants above Part 201 Generic Residential Cleanup Criteria, MDEQ staff has
determined that the Tree Farm property does meet the deflnltlon of a facility as defined
“in Part 201.

Based on the findi_n'gAs of the BFRA, MDEQ staff recommends that the following issues
should be addressed before or during the redevelopment of the Tree Farm property:

Action should be taken to abate the potential threat caused by the presence of
_contaminants exceeding Residential Cleanup Criteria in the soils by mitigation of
these contaminants or restricting access to the contaminated areas. Arsenic, -
benzo(b)ﬂuoranthene benzo(a)pyrene, and lead were detected in the soil samples



at concentrations which exceed the Residential Direct Contact Criteria and
chromium (total) was detected at a concentration above Part 201 Residential
Particulate Soil Inhalation Criteria. In some cases, further evaluation of certain
inorganic analytes found at levels above default background levels may show that
some of these inorganic analytes may be naturally occurring at those levels, thereby
eliminating the need for mitigation. The full extent of the contamination should be
determined and appropriate precautions implemented to prevent exposure during
redevelopment. ; ' B

The “due care” obligations must be met as specified in Section 7a of Part 201 during
redevelopment activities. These obligations include not exacerbating the existing
contamination; assure there are no unacceptable exposures, and taking reasonable
precautions against the reasonably foreseeable activities-of third parties.

Further information concerning Part 201 Cleanup Criteria, due care provisions, and

remedial and/or removal activities may be obtained from the MDEQ Remediation
Division, Southeast Michigan District Office at 586-753-3700.

ii



INTRODUCTION

The Michigan Department of Environmental Quality (MDEQ) was contracted via a
cooperative agreement (CA) with the United States Environmental Protection Agency
(U.S. EPA) to conduct Brownfield Redevelopment Assessments (BFRAs). BFRAs are
performed to fuffill the Site Specific Assessment (SSA) task in the Section 128(a) CA.
- The Section 128(a) CA was entered into between the MDEQ and the U.S. EPA as a
result of the “Small Business Liability Relief and Brownfield Revitalization Act”
amendments to the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (Title 42 of the United States Code, Section 9601). A BFRA was
-requested for the Tree Farm property by Mr. William Ford, for the city of Highland Park,
to assist'in their redevelopment plans for the property.

A Brownfield property is a real property, usually an abandoned, idled, or under-utilized
industrial or commercial property, or a portion thereof, where the presence or potential
presence of a hazardous substance, pollutant, or contaminant may be acting as an
impediment to expansion, redevelopment, or reuse of the property. Properties targeted
for the SSA task are those brownfield properties that have an active potential for
expansion, redevelopment, or reuse.

BFRAs are intended to provide information on such properties where potential -
environmental contamination may be acting as an impediment to future redevelopment
activities. MDEQ staff conducts environmental investigations of brownfield properties to
determine the types and locations of past and present activities, potential relevant
migration pathways of concemn, types and concentrations of potential contaminants, and
the need for remedial and/or removal actions on the property. These findings are
summarized in this BFRA report along with the determination of whether the property
meets the definition of a facility as defined in Part 201, Environmental Remediation, of -
the Natural Resources and Environmental Protection Act, 1994 PA 451, as amended
(Part 201). A facility is an area that contains a hazardous substance at a concentration
that exceeds Residential Cleanup Criteria established in Section 20120a(1)(a) or (17) of
- Part 201.

‘As part of the BFRA, property specific exposure pathways are evaluated for potential
exposure routes and relevancy with regard to Part 201. These pathways are evaluated
to determine the potential risks posed by elevated levels of hazardous substances in
those pathways. As stated in Part 201, a relevant pathway means an exposure

pathway that is reasonable and relevant because there is a reasonable potential for
exposure to a hazardous substance to occur to a human or non-human receptor from a
source or release of a hazardous substance.. The components of an exposure pathway
are a source or release of a hazardous substance, an exposure point, an exposure

" route, and, if the exposure point is not the source or point of release, a transport
medium. The existence of an exposure control measure, exposure barrier or other
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similar feature, such as a municipal water supply, does not automaticaily make an
exposure pathway irrelevant. :

A BFRA of the Tree Farm property was conducted in accordance with the CA with the
U.S..EPA. The BFRA included file and information searches, a reconnaissance_
inspection of the property, a geophysical survey of subsurface conditions, the collection
of surficial soil, subsurface soil, surface water, and sediment samples, Global 4
Positioning System (GPS) data collection of sample locations and property features, the
collection of site feature photographs, data evaluation, and the compilation of all this

- data into this report. :



PROPERTY BACKGROUND

Property Description

The Tree Farm property is located at 1406 East Avon Road, Rochester Hills, Michigan,
Oakland County, Township 3 North, Range 11 East, Section 24. It should be noted that.
Avon Township in Oakland County became the city of Rochester Hills on Novernber 20,
1984. The latitude is 42°40°01” north and the longitude is 83°06'24" west. The property
encompasses approximately 43.3 acres and is an irregular shaped parcel. The property
includes a smaller parcel (0.73 acres) along with a larger parcel (42.57 acres). The
common address for the large parcel is 1406 East Avon Road, while the smaller parcel
does not have a common address. The property is located in a rural area with residential
and commercial properties in the area. The Southeast Oakland County Resource
Recovery Authority is adjacent to the parcel to the east, there are residential properties
boarding the parcel to the south and west, and a residential property located at the
northeast corner of the property adjacent to the entrance drive. The property is
bordered on the north by East Avon Road with a large mobile home park across the
street, located on the north side of East Avon Road. See Figure 1 for the Property
Location map. '

Property History

A variety of current and historical lnformatlon and databases including property file
information, historical aerial photographs, Sanborn® maps, and the Polk’s City Directory
were used to identify previous uses of the property. A major portion of this historical
informational search included procuring much of this information from Environmental Data
Resources Inc.’s (EDR) historical data packages. These EDR historical reports are
provided in Appendix A.

According to the BFRA applicatioh information received for the Tree Farm property from
the city of Highland Park, the historical use of the property is unknown. The apphcatlon
described the current use of the property as vacant and unoccupied.

Historical aerial photos of the property indicated disturbed/barren soil areas in 1975 and
1980, which may indicate either dumping and/or digging activities occurred during these
time periods. There appears to be some buildings present on the property in the 1937,
1940, and 1949 aerial photos. There is a very large building (possibly a barn) with a very
small building adjacent to it, located on the east side of the property with a long entrance
drive; this appears to be located on the smaller of the two parcels. There is a shorter

- drive to buildings (possibly a house and/or a garage) on the west side of the property.
The 1956 and 1957 aerial photos have additional roads going south along the western
boundary of the property and east-west across the middle of the property; and the large
building/ barn is no longer visible (only the building footprint), but there is a large area of
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surface disturbance near the southeast corner of the parcel along the Honeywell Ditch.
Most of the roads/drives on the property are no longer visible in the 1961 and 1964 aerial
photos except for the drive along the east side of:the property and no surface disturbance
is visible. The 1967 aerial photo is similar, but even the small building on the east side of
the property is not visible. The 1972 aerial photo has two large areas of surface
dlsturbance and two small ones.

Based on the historical Utica Quadrangle topographic map from 1968 there appears to be
a power line and/or pipeline that runs through the property and an unimproved road runs
“south near the east side of the property into the location of the former large building. The
Utica Quadrangle topographic map photorevised in 1973 and 1983 extends the

unimproved road west across the property. :

The 1966 plat map of the property listed the owner as Highland Park City. The 1947 plat
map lists the owner of the property as city of Highland Park (43.3 acres) and the small
parcel is not separated out. The Land Ownership Atias of Avon Township from 1925
listed Robert Lowe as the owner of property encompassing 44 acres. The Land
Ownership Atlas of Avon Township from 1908 listed Mrs. S. K. Shaff as the owner of the
property encompassing 46 acres. The Land Ownership Atlas of Avon Township from
1886 listed E. Pearsall as the owner of the property encompassing 55 acres. The Land
Ownership Atlas of Avon Township from 1872 listed W. M. Bronson as the owner of the
property encompassing 42 acres. '

Previous uses of the property include a tree farm, according to the crty of Highland Park, -
and a woodfill area based on a map obtained from the Stan’s Trucking Incorporated
Landfill site file in the MDEQ, Remediation Division, Superfund Section. The map has
identified the Tree Farm property as the Highland Park Woodfill and has a ‘received’ date
stamp of November 30, 1981. Based on historical plat maps of the parcel, the city of
Highland Park has owned the property since about 1947.

A BFRA was requested for the Tree Farm property by Mr. William Ford, for the city of
Highland Park, to assist in their redevelopment plans for the property. This request
resulted in the investigation of this property under the BFRA program. The property has
the potential for being contaminated based on physical indicators of buried waste being
‘present, such as buried debris protruding through the ground surface and uprooted
trees with waste present in the roots and soil. Previous uses of the property include a
tree farm and a woodfill area. Redevelopment plans for the Tree Farm property are
dependent upon the results of this investigation as the expansion, redevelopment, or
reuse may be complicated by the presence or potential presence of a hazardous
substance, pollutant, or contaminant. The Tree Farm property is located in a rural area
with both residential and commercial properties in the area.



PROCEDURES AND RESULTS

Reconnaissance Inspection Observations

A BFRA property reconnaissance was conducted at the Tree Farm property on

March 28, 2011. The purpose of the reconnaissance was to gather information to be
used in development of the BFRA sampling plan, to determine appropriate health and
safety requirements, and to determine potential-sampling locations. The team
documented the features, known and potential source areas, and debris types located -
throughout the property and identified the environmental concerns associated with each
- area of concern. During this inspection, a representative from the gas company located
an underground high pressure gas line that runs through the property.

Known/suspected areas of potential concern included the following based on the field
observations from the property reconnaissance: ,

» Potentially impacted soils indicated by disturbed soils in historical aerial photos;

e Debris preéent - concrete rubble, asphalt pieces, household appliances, tires, and
a rusty drum exposed along the edge of an apparent fill area; :

e 55-galion oil drum that appears to have leaked onto the ground surface;

o Uprooted trees with waste (Qlass, metal, etc.) bound into the roots and soil.

On Aprit 25, 2011, a sampling inspection reconnaissance was conducted at the Tree
Farm property for the purpose of locating the actual sample locations prior to collection of
the samples. This reconnaissance was also conducted to determine whether there were
any changes in the conditions or features of the property.

Based on the reconnaissance of the Tree Farm property, there is debris present
(household appliances, tires, concrete rubble) and uprooted trees with waste bound into
the roots and soil in areas that appeared to have surface disturbance in the 2005 aerial
photo. There is an area in the northeast corner of the parcel which has rows of trees
and depressions/divots where trees were removed (an indication of a tree farm). There
remains a large building footprint and two openings to an underground concrete vault
(likely a septic tank) on the east side of the property. Also, there is a 55-gallon oil drum
that appears to have leaked near the building footprint. There is a buried gas pipeline
and an electrical power line that run diagonally through the property from near the
southwest corner to the northeast corner of the parcel. Near the middie of the property,
the pipeline shifts away from the power line, from a northeasterly direction to a northerly
_direction, to a marker located adjacent to Avon Road. The Honeywell Ditch runs along
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the southeast corner of the property and there is an approximately 24 inch clay pipe
discharging into the ditch with a steady flow of water. The parcel is not fenced, but
vehicular access to the property is restricted by a locked gate at the entrance drive off
Avon Road. Historical aerial photos of the parcel indicated areas of surface disturbed on
the property, which may be an indication that dumping or digging activities had occurred
at the property.

See Figure 2 for the Property Features map. Photographs of the Tree Farm prbperty
were taken during the BFRA and are provided in Appendix B. '

Geophysical SurvevResults

A MDEQ geologist conducted-a geophysical survey of the property during the week of

~ April 11, 2011, The subsurface investigation was conducted with an electromagnetic

~ (EM) survey utilizing a Geonics EM61-Mark 2 unit, and completed prior to the field
sampling, to aid in the determination of sampling locations. Physical conditions of the

Tree Farm property suggested the possibility of subsurface structures in two large fill

areas with debris protruding through the ground surface and exposed debris along the

bank of the two fill areas..

The survey results indicated the presence of a significant amount of buried metal across
the western fill area with numerous larger objects detected across the area. The survey
results for the eastern fill area indicate that the most of the buried metal is located in the
northeast portion of this area and the area appears to have received more construction
debris as concrete and rebar were observed. The geophysical survey report and
figures are provided in Appendix C.

Sampling Procedures

The field sampling event was conducted on April 26 and 27, 2011, and included the
collection of 15 surficial soil, 15 soil boring, and 4 surface water/sediment sampies from
suspected areas of contamination at the Tree Farm property. The sample locations
were surveyed in utilizing a Trimble model GeoXH GPS unit.

The samples were collected in order to:

o Determine the concentrations of U.S. EPA Targ'et Compound List compounds
(organic compounds) and Target Analyte List analytes (inorganic elements)
~ which may be present at the property.

». Identify potential contamination in shallow and subsurface soils and surface
water/sediment on the property.



e Identify potential contaminant source areas.
e Ascertain potential contaminant migration pathways from possible source areas.

o [dentify health and safety concerns, including threats posed to nearby residential
populations, future workers or occupants, or natural resources associated with
the different sample media. ’

. Evaluaté and determine whether the Tree Farm property is a facility in
accordance with the definition found in Part 201, Section 20101(o).

Standard MDEQ sample collection, preservation, and decontamination procédures, as
outlined in the work plan, were followed for all samples. Sample collection and
preservation followed the MDEQ Remediation and Redevelopment Division (RRD)
Operational Memorandum 2, Attachments 4-6. Soil samples analyzed for volatile .
organic compounds (VOCs) were field preserved with methanol. Soil samples collected
for other analyses were not chemically preserved. Water samples analyzed for VOCs
were field preserved with hydrochioric acid. Water samples analyzed for semi-volatile
organic (SVOC)/pesticide/polychlorinated biphenyl (PCB) compounds were not field
preserved. Water sampies analyzed for total metals were field preserved with nitric acid
to a hydrdgen ionization potential (pH) of less than two and water samples analyzed for
amenable cyanide were field preserved with sodium hydroxide to a pH of more than
twelve. :

The MDEQ quality assurance/quality control procedures as outlined in the Quality
Assurance Project Plan for Site Assessment and Brownfield Activities were followed
(MDEQ, 2003). Upon collection of the samples, all samples were labeled and placed in
insulated sample shipment coolers. The interior of the shipment coolers were kept at a
temperature of approximately 4° Celsius with ice and delivered to the MDEQ
Environmental Laboratory. Samples were transported by the Team Leader to the
MDEQ Environmental Laboratory for analysis.



Sample Analysis

Soil and water samples were analyzed for organic compounds and inorganic analytes,
,consistent with the MDEQ RRD. Operational Memorandum 2, Attachment 1, by the
‘MDEQ Environmental Laboratory utilizing the following methods

' Analytlcal Method

Compound/Analyte Soil Water
| Volatile Organics 8260 8260
Semi-volatile Organics 8270 8270
Pesticides 8081 8081
PCBs ~ 8082 8082

Antimony, Arsenic, Barium, 6020 6020
Beryllium, Cadmium, Chromium, : :
Cobalt, Copper, Lead, Manganese,
‘Molybdenum, Nickel, Selenium,
Silver, Thallium, Vanadium, Zinc

Cyanide : - ASTM D 751 ASTM D 751
Iron _ 6010 : 6010
Mercury L 7471 7470

It should be noted that with regard to the chromium analyses, the samples were
analyzed for total chromium only. Upon analysis, laboratory results were sent to the
Team Leader and processed for this report. Laboratory analytical data for all the
sample analyses are provided in Appendix D.

- Sample Analytical Results Compared to Criteria

Contaminant concentrations in samples exceeding the Generic Cleanup Criteria
(Criteria) promulgated pursuant to Part 201 are noted in the attached summary tables
and will be described in the following sections. The current Part 201 Criteria are
provided in Appendix E. Sample contaminant concentrations were rounded to two
significant figures whenever laboratory results were reported in more than two
significant figures. This is to allow for comparison of laboratory results to Criteria, which
are presented in two significant figures. RRD Operational Memorandum 1 states that
Criteria “should be compared to analytical data presented in two significant figures.”

The attached sUmmary tables show all sample Criteria exceedances. However, not all
Criteria may be applicable. An applicable criterion is a cleanup criterion for a relevant
pathway. A pathway that is not relevant will not have applicable Criteria.” A pathway
evaluation will be completed in the Discussion section. If an exposure pathway is not
listed below, it means that no exceedances of Criteria in that pathway were found.



As noted above regarding the chromium analyses, only total chromium was analyzed.
Per Part 201 rules, the total chromium concentrations are compared to the hexavalent
chromium criterion. The default values for hardness and pH were used to determine the
“G” footnoted Groundwater Surface Water Interface (GSI) Criteria. These are a
hardness value of 150 and-a pH of 7. -

Background samples for the surficial soil and soil boring samples were collected from
an area near the northwest corner of the Tree Farm property that seemed undisturbed
or impacted by waste disposal. However, they were not collected in a statistical manner
to determine a property specific background, but to determine the potential for migration
of contaminants on to the property and the potential for naturally occurring elevated
levels of contaminants. Any sample concentrations of naturally occurring inorganic
analytes above Criteria but equal to or below statewide default background levels are
not considered exceedances of Part 201 Criteria in this report.

Surficial Soil Samples'-

The intent of the surficial soil sampling was to identify potentlally contaminated surficial
soil or source areas, to determine the potential for possible contaminant migration, and
to determine health and safety concerns, including threats posed to nearby residential
populations, future workers or occupants, and resources associated with the surficial
soils at the property. To accomplish this sampling task, 15 surficial soil samples were
collected during the BFRA. All samples were collected using stainiess steel trowels
from depths ranging from 0 to 10 inches below the ground surface according to the -
procedures outlined in the work plan.

See Figure 3 for a map showing surficial soil sample locations. For a description of the
surficial soil sample locations and the sample characteristics, refer to Table 1. Table 2
provides a summary of the surficial soil sample analytical results that exceed Part 201
Criteria and lists the Criteria exceedances.

Analysis of the surficial soil samples collected during the BFRA detected the presence
of organic compounds and inorganic analytes at concentrations above Part 201 Criteria.
The following lists the Criteria exceedances for surficial soil samples and the
compounds/analytes and samples with concentrations in excess of Criteria. The full
- extent of the contaminants in the surficial soils was not delineated dunng the BFRA of
the Tree Farm property



Exceedances above the Soil Residential Drinking Water Protection Criteria:

These Criteria represent concentrations of hazardous substances in soils that may
leach from the soil into groundwater at concentrations in the groundwater exceeding
generic Residential Drinking Water Criteria.

Antimony was detected in SS-06 at a concentration of 8.1 parts per million (ppm) and
SS-07 at a concentration of 8.6 ppm, which exceed the 4.3 ppm Criterion.

Arsenic was detected in SS-04 at a concentration of 12 ppm, ‘SS-06 at a concentration
of 15 ppm, SS-07 at a concentration of 15 ppm, SS-09 at a concentration of 12 ppm,
and SS-11 at a concentration of 7.0 ppm, which exceed the 4.6 ppm Criterion and the
statewide default background level of 5.8 ppm. ' :

Chromium (total) was detected in SS-06 at a concentration of 31 ppm, SS-07 at a
concentration of 380 ppm, $S-12 at a concentration of 33 ppm, SS-14 at a
concentration of 86 ppm, and SS-15 at a concentration of 34 ppm, which exceed the
30 ppm Criterion.

)
Cobalt was detected in SS-06 at a concentration of 8.1 ppm, SS-07 at a concentration
of 65 ppm, SS-10 at a concentration of 7.6 ppm, and SS-11 at a concentration of 9.1
ppm, which exceed the 0.8 ppm Criterion and the statewide default background level of
6.8 ppm

Iron was detected in SS-02 at a concentration of 16,000 ppm, SS-02-DUP at a
concentration of 16,000 ppm, SS-04 at a concentration of 13,000 ppm, SS-05 at a
concentration of 17,000 ppm, SS-06 at a concentration of 27,000 ppm, SS-07 ata ~
concentration of 56,000 ppm, SS-08 at a concentration of 16,000 ppm, SS-09 at a
concentration of 15,000 ppm, SS-10 at a concentration of 19,000 ppm, SS-11 ata
concentration of 26,000 ppm, SS-12 at a concentration of 16,000 ppm, SS-13 at a
concentration of 17,000 ppm, SS-14 at a concentration of 30,000 ppm, and SS-15 at a
concentration of 24,000 ppm, which exceed the 6.0 ppm Criterion and the statewide
default background level of 12,000 ppm. -

Lead was detected in SS-06 at a concentration of 900 ppm and SS-07 ata
concentration of 1,400 ppm, which exceed the 700 ppm Criterion and the statewide .
default background level of 21 ppm.

Manganese was detected in SS-07 at a concentration of 510 ppm, SS-10 at a

. concentration of 450 ppm, SS-11 at a concentration of 940 ppm, SS-12 at a

concentration of 720 ppm, SS-14 at a concentration of 1,600 ppm, and SS-15 at a
concentration of 720 ppm, which exceed the 1 ppm Crlterlon and the statewide default
background level of 440 ppm.
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Molybdenum was detected in SS-06 at a concentration of 6.9 ppm, SS-07 at a
concentration of 33 ppm, SS-09 at a concentration of 1.7 ppm, SS-10 at a concentration
of 1.6 ppm, and SS- 15 ata concentratlon of 1.6 ppm, which exceed the 1.5 ppm
Criterion.

Vanadium was detected in SS-14 at a concentration of 83 ppm, which exceeds the
72 ppm Criterion.

Exceedances above the Soil Nonresidential Drinking Water Protection Criteria: |

These Criteria represent concentrations of hazardous substances in soils that may
leach from the soil into groundwater at concentrations in the groundwater exceeding
generic Residential Drinking Water Criteria.

Antimony was detected in SS-06 at a concentration of 8.1 parts per million (ppm) and
SS-07 at a concentration of 8.6 ppm which exceed the 4.3 ppm Criterion. -

Arsenic was detected in SS—04 at a concentration of 12 ppm, SS-06 at a concentration
of 15 ppm, SS-07 at a concentration of 15 ppm, SS-09 at a concentration of 12 ppm,
and SS-11 at a concentration of 7.0 ppm, which exceed the 4.6 ppm Criterion and the
statewide default background level of 5. 8 ppm.

Chromium (total) was detected in $S-06 at a concentration of 31 ppm, SS-07 at a
concentration of 390 ppm, SS-12 at a concentration of 33 ppm, SS-14 at a
concentration of 86 ppm, and SS-15 at a concentration of 34 ppm, Wthh exceed the
30 ppm Criterion.

Cobalt was detected in SS-06 at a concentration of 8.1 ppm, SS-07 at a concentration
of 65 ppm, SS-10 at a concentration of 7.6 ppm, and SS-11 at a concentration of 9.1
ppm, which exceed the 2.0 ppm Criterion and the statewide default background level of
6.8 ppm ' ,
Iron was detected in SS-02 at a concentration of 16,000 ppm, SS-02-DUP at a
concentration of 16,000 ppm, SS-04 at a concentration of 13,000 ppm, SS-05 at a

- concentration of 17,000 ppm, SS-06 at a concentration of>27,000 ppm, SS-07 at a
concentration of 56,000 ppm, SS-08 at a concentration of 16,000 ppm, SS-09 at a
concentration of 15,000 ppm, SS-10 at a concentration of 19,000 ppm, SS-11 ata
concentration of 26,000 ppm, SS-12 at a concentration of 16,000 ppm, §S-13 ata
concentration of 17,000 ppm, SS-14 at a concentration of 30,000 ppm, and SS-15 at a
concentration of 24,000 ppm, which exceed the 6.0 ppm Cnterlon and the statewide
default background level of 12,000 ppm.
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- Lead was detected in SS-06 at a concentration of 900 ppm and SS-07 at a
concentration of 1,400 ppm, which exceed the 700 ppm Criterion and the statewide
default background level of 21 ppm.

Manganese was detected in SS-07 at a concentration of 510 ppm, SS-10 at a
concentration of 450 ppm, SS-11 at a concentration of 940 ppm, SS-12 at'a
concentration of 720 ppm, SS-14 at a concentration of 1,600 ppm, and SS-15 at a
concentration of 720 ppm, which exceed the 1 ppm Cntenon and the statewide default
background level of 440 ppm

Molybdenum was detected in SS- 06 at a concentration of 6.9 ppm and SS-07 at a
- concentration of 33 ppm, which exceed the 4.2 ppm Criterion. 4

Exceedances above the Soil Groundwater Surface Water Interface Protection
Crlterla

These Criteria represent concentrations of hazardous substances in soils that may
leach from the soil into groundwater at concentrations in the groundwater exceeding
generic Groundwater Surface Water Interface Criteria.

Arsenic was detected in SS-04 at a concentration of 12 ppm, SS-06 at a concentration
of 15 ppm, SS-07 at a concentration of 15 ppm, SS-09 at a concentration of 12 ppm,
and SS-11 at a concentration of 7.0 ppm, which exceed the 4.6 ppm Criterion and the
statewide default background level of 5.8 ppm. :

Barium was detected in SS-06 at a concentration of 790 ppm and SS-07 at a
concentration of 830 ppm, which exceed the 440 ppm Criterion and the statewide
default background level of 75 ppm.

Cadmium was detected in SS-07 at a concentration of 4.6 ppm, which exceeds the
3.6 ppm Criterion and the stateyvide default background level of 1.2 ppm. .

Chromium (total) was detected in SS-01 at a concentration of 9.1 ppm, SS-02 at'a
concentration of 13 ppm, SS-02-DUP at a concentration of 14 ppm, SS-03 at a
concentration of 11 ppm, SS-04 at a concentration of 17 ppm, SS-05 at a concentration
of 14 ppm, SS-06 at a concentration of 31 ppm, SS-07 at a concentration of 390 ppm,
SS-08 at a concentration of 17 ppm, SS-09 at a concentration of 18 ppm, SS-10 ata -
concentration of 16 ppm, SS-11 at a concentration of 26 ppm, SS-12 at a concentration
of 33 ppm, SS-13 at a concentration of 21 ppm, SS-14 at a concentration of 86 ppm,
and SS-15 at a concentration of 34 ppm, which exceed the 3.3 ppm Criterion.

12



Cobalt was detected in SS-06 at a concentration of 8.1 ppm, SS-07 at a concentration
of 65 ppm, SS-10 at a concentration of 7.6 ppm, and SS-11 at a concentration of .

9.1 ppm, which exceed the 2.0 ppm Criterion and the statewide default background
level of 6.8 ppm. :

' Copper was detected in SS-06 at a concentration of 120 ppm and SS-07 at a
concentration of 160 ppm, which exceed the 75 ppm Crrterron and the statewrde default
background level of 32 ppm.

Cyanide was detected in SS-06 at a concentration of 1.0 ppm and SS-07 at a
concentration of 4.0 ppm, which exceed the 0.1 ppm Criterion and the statewide default
background level of 0.39 ppm.

Fluoranthene was detected in SS-06 at a concentration of 26,000 parts per billion (ppb)
and SS-07 at a concentration of 32,000 ppb, which exceed the 5,500 ppb Criterion.

Manganese was detected in SS-07 at a concentration of 510 ppm, SS-10 at a

" concentration of 450 ppm, SS-11 at a concentration.of 940 ppm, SS-12 at a
concentration of 720 ppm, SS-14 at a concentration of 1,600 ppm, and SS-15 at a
concentration of 720 ppm, which exceed the 56 ppm Crrterron and the statewide defauit
background level of 440 ppm.

Mercury was detected in SS-06 at a concentration of 0.37 ppm, SS-07 ata
concentration of 0.50 ppm, and SS-09 at a concentration of 0.17 ppm, which exceed the
0.05 ppm Criterion and the statewide default background level of 0.13 ppm.

Phenanthrene was detected in SS-06 at a concentration of 21,000 ppb and SS-07 at a
concentration of 15,000 ppb, which-exceed the 2,100 ppb Criterion.

Selenium was detected in SS-04 at a concentration of 0.75 ppm, SS-07 at a
concentration of 1.7 ppm, and S§S-09 at a concentration of 0.75 ppm, which exceed the
0.4 ppm Criterion and the statewide default background level of 0.41 ppm.

Srlver was detected in SS-07 ata concentratron of 1.9 ppm, whrch exceeds the 0.1 ppm
Criterion and the statewide default background level of 1 ppm.

Zinc was detected in SS-05 ~at a concentration of 210 ppm, SS-06 at a concentration of

1,400 ppm, and SS-07 at a concentration of 760 ppm, which exceed the 170 ppm
Criterion and the statewide default background level of 47 ppm.
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-Exceedances above the Residential Particulate Soil Inhalation Criteria:

These Criteria represent concentrations of hazardous substances in soils at Residential
locations considered to be hazardous through particulate inhalation of the soil.

Chromium jtotal) was detected in SS-07 at a concentration of 390 ppm, wh|ch exceeds
the 260 ppm Criterion.

Exceedances above the Nonresidential Particulate So:l Inhalatlon Crlterla

These Crlterla represent concentrations of hazardous substances in s0|Is at
Nonresidential locations conS|dered to be hazardous through partlculate inhalation of
the soil.

Chromium (total) was detected in SS-07 at a concentration of 390 ppm, wh|ch exceeds
the 240 ppm Criterion.

Manganese was detected in SS-14 at a concentration of 1,600 ppm, which exceeds the
1,500 ppm Criterion and the statewide defauit background level of 440 ppm.

Exceedances above the Soil Residential Direct Contact Criteria:

These Criteria represent concentrations of hazardous substances_in soils at Residenttal
locations considered to be hazardous through dermal contact and ingestion of the soil.

Arsenic was detected in SS-04 at a concentration of 12 ppm, SS-06 at a concehtration
of 15 ppm, SS-07 at a concentration of 15 ppm, and SS-09 at a concentration of

12 ppm, ‘which exceed the 7.6 ppm Criterion and the statewide default background level
-of 5.8 ppm.

Benzo(b)fluoranthene was detected in SS-07 at a concentratlon of 25 OOO ppb which
exceeds the 20,000 ppb Criterion.

Benzo(a)pyrene was detected in SS-07 at a concentration of 17,000 ppb, which
exceeds the 2,000 ppb Criterion.

Lead was detected in SS-08 at a concentration of 900 ppm' and SS-07 ata

concentration of 1,400 ppm, which exceed the 400 ppm Cnterlon and the statewide
default background level of 21 ppm..
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Exéeedances above the Soil Nonresidential Direct Contact Criteria:

These Criteria represent concentrations of hézardous substances in soils at
Nonresidential locations considered to be hazardous through dermal contact and
ingestion of the soil.

Benzo(a)pyrene was detected in SS-07 at a concentration of 17,000 ppb, which
exceeds the 8,000 ppb Criterion.

Lead was detected inv SS—Q? at a concentration of 1,400 ppm, which exceeds the
900 ppm Criterion and the statewide default background level of 21 ppm.

Soil Boring Samples

The intent of the soil boring sampling was to identify potential contamination in the deep
soils, to determine if any downward migration of contamination has occurred from
probable source areas, and to determine potential health and safety concerns, including
threats posed to nearby residential populations, future workers or occupants, or
resources associated with the deep soils at the property. To accomplish this sampling
task, 15 soil boring samples were collected from 15 separate boring locations during the
BFRA. All samples were collected utlllzlng a Geoprobe® rig with a high density
polyethylene lined Macro-Core® sampler from depths ranging from 0 to 15 feet below
the ground surface according to the procedures outlined in the work plan. These
procedures included screening the core with a photoionization detector to help
determine the presence of volatile organic compounds and potential sampling points
within the cores. All soil boring boreholes were properly abandoned following an
approved standard operating procedure. This procedure entailed slowly filling the
abandoned borehole with bentonite chips to within six inches of the surface then topping
off the borehole with immediate surroundlng material.

See Figure 4 for a map showing soil boring sample locations. A description of the soil

" boring locations, lithology, and sample characteristics can be found in Table 3. Table 4
provides a summary of the soil boring sample analytical results that exceed Part 201
Criteria and lists the Criteria exceedances.

Analysis of the soil boring samples collected during the BFRA detected the presence of
organic compounds and inorganic analytes at concentrations above Part 201 Criteria.
The following lists the Criteria exceedances for soil boring samples and the compounds/
analytes and samples with concentrations in excess of Criteria. The full extent of the
contaminants in the deep soils was not delineated during the BFRA of the Tree Farm

property.
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Exceedances above the Soil Residential Drinking Water Protection Criteria:

These Criteria represent concentrations of hazardous substances in soils that may
leach from the soil into groundwater at concentrations in the groundwater exceeding
generlc Residential Drinking Water Criteria.

~ Antimony was detected in SB-06 at a concentration of 6.1 ppm and-SB-07 at a
concentration of 25 ppm, which exceed the 4.3 ppm Criterion.

Arsenic was detected in SB-04 at a concentration of 7.2 ppm, SB-05 at a concentration
of 7.5 ppm, SB-06 at a concentration of 15 ppm, and SB-07 at a concentration of

- 31 ppm, which exceed the 4.6 ppm Criterion and the statewide default background level
of 5.8 ppm.

‘Cadmium was detected in SB-06 at a concentration of 8.4 ppm and SB-07 at a
concentration of 14 ppm, which exceed the 6.0 ppm Criterion and the statewide default
background level of 1.2 ppm.

Chromium (total) was detected in SB-06 at a concentration of 47 ppm, SB-07 ata
- concentration of 100 ppm, and SB-14 at a concentration of 33 ppm, which exceed the
30 ppm Criterion.

Cobalt was detected in SB-07 at a concentration of 11 ppm, which exceeds the 0.8 ppm
Criterion and the statewide default background level of 6.8 ppm.

fron was detected in SB-05 at a concentration of 19,000 ppm, SB-06 at a concentration

of 45,000 ppm, SB-07 at a concentration of 120,000 ppm, SB-08 at a concentration of

15,000 ppm, SB-09 at a concentration of 13,000 ppm, SB-10 at a concentration of

17,000 ppm, SB-12 at a concentration of 14,000 ppm, SB-14 at a concentration of-

19,000 ppm, and SB-15 at a concentration of 20,000 ppm, which exceed the 6.0 ppm
Criterion and the statewide default background Ievel of 12,000 ppm.

- Lead was detected in SB-06 at a concentration of 840 ppm and SB-07 at a
concentration of 4,200 ppm, which exceed the 700 ppm Criterion and the statewide
default background level of 21 ppm.

Manganese was detected in SB-04 at a concentration of 530 ppm, SB-07 at a
concentration of 650 ppm, SB-14 at a concentration of 810 ppm, and SB-15 at a
concentration of 720 ppm, which exceed the 1.0 ppm Crrterron and the statewide default
background level of 440 ppm. :

Molybdenum was detected in SB-05 at a concentration of 2.2 ppm, SB-06 at a
concentration of 9.5 ppm, SB-07 at a concentration of 8.7 ppm, and SB-15 at a
concentration of 1.6 ppm, which exceed the 1.5 ppm Criterion. ’
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Trichioroethylene was déte_cted in SB-06 at a concentration of 260 ppb, which exceeds
the 100 ppb Criterion.

Exceedances above the Soil Nonresidential Drinking Water Protection Criteria:

These Criteria represent concentrations of hazardous substénces in soils that may
leach from the soil into groundwater at concentrations in the groundwater exceeding
generic Nonresidential Drinking Water Protection Criteria. :

Antimony was detected in SB-06 at a concentration of 6.1 ppm and SB-07 at a
concentration of 25 ppm, which exceed the 4.3 ppm Criterion.

Arsenic was detected in SB-O4 at a concentration of 7.2 ppm, SB-05 at a concentration
of 7.5 ppm, SB-06 at a concentration of 15 ppm, and SB-07 at a concentration of

31 ppm, which exceed the 4.6 ppm Crltenon and the statewide default background level
of 5.8 ppm. :

Cadmium was detected in SB-06 at a concentration of 8.4 ppm and SB-07 at a
concentration of 14 ppm, which exceed the 6.0 ppm Cntenon and the statewide default
background level of 1.2 ppm.

Chromium (total) was detected in SB-06 at a ‘concentration of 47 ppm, SB-07 ata - P
concentration of 100 ppm, and SB- 14 at a concentration of 33 ppm, which exceed the
30 ppm Criterion.

Cobalt was detected in SB-07 at a concentration of 11 ppm, which exceeds the 2.0 ppm
Criterion and the statewide default background level of 6 8 ppm.

Iron was detected in SB-05 at a concentration of 19,000 ppm, SB-06 at a concentration
of 45,000 ppm, SB-07 at a concentration of 120,000 ppm, SB-08 at a concentration of
15,000 ppm, SB-09 at a concentration of 13,000 ppm, SB-10 at a concentration of
17,000 ppm, SB-12 at a concentration of 14,000 ppm, SB-14 at a concentration of
19,000 ppm, and SB-15 at a concentration of 20,000 ppm, which exceed the.6.0 ppm
Criterion and the statewide default background level of 12,000 ppm.

Lead was detected in SB-06 at a concentration of 840 ppm and SB-07 at a
concentration of 4,200 ppm, which exceed the 700 ppm Criterion and the statewide
default background level of 21 ppm. -

- Manganese was detected in SB-04 at a concentration of 530 ppm, SB-07 at a
concentration of 650 ppm, SB-14 at a concentration of 810 ppm, and SB-15 at a
concentration of 720 ppm, which exceed the 1.0 ppm Criterion and the statewide default
background level of 440 ppm



Molybdenum was detected in SB-06 at a concentration of 9.5 ppm and SB-07 at a
concentration of 8.7 ppm, which exceed the 4.2 ppm Criterion.

Trichloroethylene was detected in SB-06 at a concentration of 260 ppb, which exceeds
the 100 ppb Criterion.

- Exceedances above the Soil Groundwater Surface Water Interface Protection
Criteria: :

These Criteria represent concentrations of hazardous substances in soils that may
leach from the soil into groundwater at concentrations in the groundwater exceeding -
generic Groundwater Surface Water Interface Criteria.

Arsenlc was detected in SB-04 at a concentration of 7.2 ppm, SB-05 at a concentration
of 7.5 ppm, SB-06 at a concentration of 15 ppm, and SB-07 at a concentration of -

31 ppm, which exceed the 4. 6 ppm Criterion and the statewide default background level
of 5.8 ppm. ,

Barium was detected in SB-07 at a concentration of 950 ppm, which exceeds the
440 ppm Criterion and the statewide default background level of 75 ppm.

Cadmium was detected in SB-06 at a concentration of 8.4 ppm and SB-07 at a
concentration of 14 ppm, which exceed the 3.6 ppm Criterion and the statewide default
background level of 1.2 ppm.

Chromium (total) was detected in SB-01 at a concentration of 4.7 ppm, SB-02 at a’
concentration of 10 ppm, SB-03 at a concentration of 8.9 ppm, SB-04 at a concentration
of 8.3 ppm, SB-05 at a concentration of 16 ppm, SB-06 at a concentration of 47 ppm,
SB-07 at a concentration of 100 ppm, SB-08 at a concentration of 9.9 ppm, SB-09 at a
concentration of 12 ppm, SB-10 at a concentration of 15 ppm, SB-11 at a concentration
of 8.9 ppm, SB-12 at a concentration of 19 ppm, SB-13 at a concentration.of 7.3 ppm,
SB-14 at a concentration of 33 ppm, and SB-15 at a-concentration of 29 ppm, which
exceed the 3.3 ppm Criterion.

‘Cobalt was detected in SB-07 at a concentration of 11 ppm, which exceeds the 2.0 ppm
Criterion and the statewide default background level of 6.8 ppm.

Copper was detected in SB-06 at a concentration of 240' ppm and SB-07 ata
concentration of 450 ppm, which exceed the 75 ppm Criterion and the statewide default
background level of 32 ppm.

Cyanide was detected in SB-06 at a concentration of 0.8 ppm, SB-07 ata concen_tration
of 0.7 ppm, SB-12 at a concentration of 0.4 ppm, and SB-13 at a concentration of
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0.4 ppm, which exceed the 0.1 ppm Criterion and the statewide default background
- level of 0.39 ppm.

Fluoranthene was detected in SB-06 at a concentration of 19,000 ppb and SB-07 at a
concentration of 17,000 ppb, which exceed the 5,500 ppb Criterion.

Lead was detected in SB-07 at a concentration of 4,200 ppm, which exceeds the
2,800 ppm Criterion and the statewide default background level of 21 ppm.

Manganese was detected in SB-04 at a concentration of 530 ppm, SB-07 at a
concentration of 650 ppm, SB-14 at a concentration of 810 ppm, and SB-15 at a
concentration of 720 ppm, which exceed the 56 ppm Criterion and the statewide default
background level of 440 ppm.

Merbuu was détected in SB-06 at a concentration of 0.16 ppm and SB-07 at a
. concentration of 1.2 ppm, which exceed the 0.05 ppm Criterion ‘and the statewide -
default background level of 0.13 ppm.

Phenanthrene was detected in SB-06 at a concentration of 11 ,000 ppb and SB-07 at a
concentration of 9,900 ppb, which exceed the 2,100 ppb Criterion.

Selenium was detected in SB-06 at a concentration of 1.8 ppm and SB-07 at a
concentration of 2.2 ppm, which exceed the 0.4 ppm Criterion and the statewide default
background level of O 41 ppm. .

Silver was detected in SB-06 ata concentratidn of 1.1 ppm and SB-07 ata
concentration of 3.3 ppm, which exceed the 0.1 ppm Criterion and the statewide default
background level of 1.0 ppm.

Zinc was detected in SB-06 at a chcentration'of 600 ppm and SB-07 at a concentration
of 1,300 ppm, which exceed the 170 ppm Criterion and the statewide default
background level of 47 ppm. _

Exceedances above the Soil Residential Direct Contact Criteria:

These Criteria represent concentrations of hazardous substances in soils at Residential
locations considered to be hazardous through dermal contact and ingestion of the soil.

Arsenic was detected in SB-06 at a concentration of 15 ppm and SB-07 ata
concentration of 31 ppm, which exceed the 7.6 ppm Criterion and the statewide default
background level of 5.8 ppm.

Benzo(a)pyrene was detected in SB-06 at a concentration of 6,700 ppm and SB-07 ata
concentration of 11,000 ppb, which exceed the.2,0,00 ppb Criterion.
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Lead was detected in SB-06 at a concentration of 840 ppm and SB-07 ata
concentration of 4,200 ppm, which exceed the 400 ppm Criterion and the statewide
default background level of 21 ppm.

| Exceedances above the Soil Nonresidential Direct Contact Criteria:
These Criteria represent concentrations of hazardous substances in soils at
Nonresidential locations considered to be hazardous through dermal contact and

lngestlon of the soil.

Benzo(a)pyrene was detected in SB-07 at a concentration of 11,000 ppb, WhICh :
exceeds the 8,000 ppb Crlterlon

Lead was detected in SB-07 at a concentration of 4,200 ppm, which exceeds the
900 ppm Criterion and the statewide default background level of 21 ppm.

Surface Water Samples

The intent of the surface water sampling was to identify potential contamination in the
surface water, to determine whether contaminants had migrated from the property into
the Honeywell Ditch and/or surface drainage area on the property; and to determine
potential health and safety concerns, including threats posed to nearby residential
populations, future workers or occupants, or resources associated with the surface
water in the area of the property. To accomplish this sampling task, four surface water
samples (plus one duplicate sample) were collected from the Honeywell Ditch, a
discharge pipe flowing into the Honeywell Ditch, and the surface drainage between the
two fill areas, according to the procedures outlined in the work plan. Samplers collected
samples from the most downstream location first, and then moved upstream. This was
done to eliminate the possibility of contaminating the downstream sample locations by
the migration of disturbed sediments from the upstream sampling locations.

‘The background sample, SW-01, was collected from the Honeywell Ditch, upstream of
the fill areas on the Tree Farm property. SW-02 and SW-02-DUP were collected from
the water flowing out of a 2-foot diameter, clay, discharge pipe located along the north
bank of the Honeywell Ditch on the Tree Farm property. SW-03 was collected from the
Honeywell Ditch, downstream of the discharge pipe, near the southeast corner of the
property. SW-04 was collected from the surface drainage between the two fl|| areas.
Surface water sample Iocatlons are shown in Figure 5.

Surface water samples, SW-01, SW-03, and SW-04, were collected by completely
immersing the sample bottles into the water, while SW-02 and SB-02 DUP were
collected from the flowing water out of the discharge pipe. The metals analysis samples
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were not field filtered, and all inorganic and volatile samples were properly preserved
and placed on ice in the sampling coolers. Each water sample was collected before the
sediment sample at each location to minimize disturbing the water quality. During
sampling, the temperature, pH, conductivity, oxidation reduction potential, and total -
dissolved solids were measured. A descnptlon of the surface water sample locations
and sample characteristics are found in Table 5.

The laboratory results for surface water samples collected during the BFRA were
compared to two of Part 201. Criteria for groundwater, specifically the Groundwater
Surface Water Interface (GSI) Criteria and the Groundwater Contact Criteria. No
surface water contaminant concentrations exceeded these Groundwater Criteria. The
full extent of any possible contaminants in the surface water was not dehneated during
the BFRA of the Tree Farm property.

Sediment Samplee‘

The intent of the sediment sampling- was to identify potential contamination in the
sediment, to determine whether contaminants had migrated from the property into the
Honeywell Ditch and/or surface drainage area on the property; and to determine
potential health and safety concerns; including threats posed to nearby residential .~
populations, future workers or occupants, or resources associated with the sediments in
the area of the property. To accomplish this sampling task, four sediment samples were
collected from the Honeywell Ditch, at the discharge pipe which flows into the
Honeywell Ditch, and the surface drainage between the two fill areas, according to the
procedures outlined in the work plan. Samplers collected samples from the most
downstream location first, and then moved upstream. This was done to eliminate the
pOSSIblhty of contaminating the downstream sample locations by the migration of
disturbed sediments from the upstream sampling locations.

The background sample, SD-01 was collected from the Honeywell Ditch, upstream of
the fill areas on the Tree Farm property. SD-02 was collected at the base of the
discharge pipe located along the north bank of the Honeywell Ditch that flows from the
Tree Farm property. SD-03 was collected from the Honeywell Ditch, downstream of the
discharge pipe, near the southeast corner of the property. SD-04 was collected from
the surface drainage between the two fill areas. Sediment sample locations are shown
in Figure 5.

Field staff collected samples with a 2-inch diameter high density polyethylene Macro-
Core® liner or a stainless steel spoon. Staff pushed the Macro-Core finer into a _
sampling location or in the case of sample SD-02, collected the sample with a stainless
steel spoon. After pulling the corer out of the sediment and dislodging the sample into a
disposable aluminum pan, staff examined the sample and logged its attributes on a fieid
data sheet. Samples were tollected in accordance with procedures described in the
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work plan for the Tree Farm property. A description of the sediment sample locations
and sample characteristics are found in Table 7.

Analysis of the sediment samples collected during the BFRA detected the presence of
one inorganic analyte and two pesticides compounds at concentrations exceeding
Part 201 Sediment Screening Levels. These exceedances occurred only in sample
. SD-04, in the surface drainage area between the two fill areas. Since the MDEQ has
not yet established generic Sediment Cleanup Criteria, only screening values and
regional background values are used in this evaluation. Table 8 provides a summary of
the sediment sample analytical results that exceeded Part 201 Sediment Screening
Levels or Part 201 Soil Criteria (GSI -Protection and Direct Contact) used as screening
levels. Shaded cells in the table indicate those screening levels exceeded by the
sample concentrations”. _

The MDEQ’s sediments characterization guidance noted above bases some of its
screening levels on a U.S. EPA guide for assessing sediment contamination, which
includes recommendations for-the use of sediment background values. That guide
states that exceedances of sediment quality guidelines provide evidence for
contamination, but “it should be recognized that all or a portlon of the exceedances may
be associated with elevated background concentrations.”

Only sedlment sample SD-04 contained hazardous substances exceeding Part 201
Sediment Screening Levels or Part 201 Soil Criteria used as screening levels.

However, hazardous substance concentrations exceeding screening levels are not
considered Cleanup Criteria and such results can only be used in a subjective manner.
Screening level exceedances cannot be used to determine facility status, for example.
Nevertheless, two pesticide compounds and the.inorganic analyte arsenic exceeded the
. screenlng levels as follows: :

4-4’-DDD detected above screening levels at a concentration of 49 ppb.

4-4’-DDE detected above screening levels at a concentration of 56 ppb.

T e

Arsenic detected. above screening levels at a concentration of 11 ppm.
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DISCUSSION

MDEQ staff conducted a BFRA of the Tree Farm property in accordance with the CA
with the U.S. EPA and according to the approved work plan. The BFRA included file
and information searches, reconnaissance inspections of the property, a geophysical
survey of subsurface conditions, the collection and analyses of surficial soil, subsurface
- soil, surface water, and sediment samples, GPS data collection of sample lo¢ations and
property features, and the collection of site feature photographs, data evaluation, and
the compilation of all this data into thls report.

Analysis of the soil samples collected during the BFRA of the Tree Farm property
detected the presence of antimony, arsenic, barium, benzo(b)fluoranthene,
benzo(a)pyrene, cadmium, chromium (total), cobalt, copper, cyanide, fluoranthene, iron,
lead, manganese, mercury, molybdenum, phenanthrene,- selenium, silver,

tnchloroethy ene, vanadium, and zinc at concentrations greater than the Generic
Residential Cleanup Criteria. Because these contaminants were detected at
concentrations in excess of Generic Residential Cleanup Criteria, the Tree Farm
property does meet the definition of a facility under Part 201.

~ The contaminants in the surficial soils on the Tree Farm property include: arsenic,

-benzo(b)fluoranthene, benzo(a)pyrene, and lead at concentrations above Part 201 Soll
Residential Direct Contact Criteria;, chromium (total) at a concentration above Part 201
Residential Particulate Soil Inhalation Criteria; antimony, arsenic, chromium (total),
cobalt, iron, lead, manganese, molybdenum, and vanadium at concentrations exceeding
Part 201 Soil Residential Drinking Water Protection Criteria; and arsenic, barium,
cadmium, chromium (total), cobalt, copper, cyanide, fluoranthene, manganese,
mercury, phenanthrene, selenium, silver, and zinc at concentrations exceeding Part 201
Soil GSI Protection Criteria. '

Arsenic was detected in SS-04, SS-06, SS-07, and SS-09 at concentrations that range
from 12 to 15 ppm, benzo(b)fluoranthene was detected in SS-07 at a concentration of
25,000 ppb, benzo(a)pyrene was detected in SS-07 at a concentration of 17,000 ppb,
lead was detected in SS-06 and SS-07, at the concentrations of 900 ppm and

1,400 ppm, respectively, which all exceed their Direct Contact Criteria. Both'SS-06 and
SS-07 were collected in the area of the property that contained uprooted trees revealing
waste entangled in the roots and soil. This area is noted on Figure 2, the Property
Features map, and the Surficial Soil Sample Locations are noted on Figure 3.
Chromium (total) was detected in all of the surficial soil samples with a concentration
range of 9.1 ppm to 390 ppm. The highest concentration of chromium (total) was
detected in SS-07 at a concentration of 390 ppm, which exceeds the Residential and
Nonresidential Particulate Soil Inhalation Criteria.
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The contaminants in the deep soils on the Tree Farm property include: arsenic,
“benzo(a)pyrene, and lead at concentrations above Part 201 Soil Residential Direct
-.Contact Criteria; antimony, arsenic, cadmium, chromium (total), cobalt, iron, lead,:
manganese, molybdenum, and trichloroethylene at concentrations exceeding Part 201
- Soil Residential Drinking Water Protection Criteria; and arsenic, barium, cadmium,
".chromium (total), cobalt, copper, cyanide, fluoranthene, lead, manganese, mercury,
phenanthrene, selenium, silver, and zinc at concentrations:exceeding Part 201 Soil GSI
" Protection Criteria. Arsenic was detected in SB-06 and SB-07 at the concentrations of
15 ppm and 31 ppm, respectively; benzo(a)pyrene was detected in SB-06 and SB-07 at
the concentrations of 6,700 ppb and 11,000 ppb, and lead was detected in SB-06 and -
. 8SB-07, at the concentrations of 840 ppm,and 4,200 ppm, respectively, which all exceed
their Direct Contact Criteria. Chromium (total)”was detected in SB-06, SB-07, and
SB-14 at concentration ranges of 33 ppm to 100 ppm, with the highest concentrations
detected in SB-06 and SB-07. Both SB-06 and SB-07 were collected in the area of the
property that contained uprooted trees revealing waste entangled in the roots and soil.
The area of uprooted trees is noted on Figure 2, the Property Features map, and the
Soil Boring Sample Locations are noted on Figure 4.

Analysis of the surface water samples collected during the BFRA of the Tree Farm
property were compared to two of Part 201 Criteria for groundwater, specifically the
Groundwater Surface Water Interface (GSI) Criteria and the Groundwater Contact
Criteria, but no surface water contaminant concentrations exceeded these Groundwater
Criteria. :

Analysis of the sediment samples collected during the BFRA of the Tree Farm property
detected the presence of 4-4’-DDD, 4-4’-DDE, and arsenic at concentrations exceeding
sediment screening levels. These contaminants were detected in SD-04, which was
collected from the surface drainage area between the two large fill areas on the south
side of the Tree Farm property.

Based on the findings of the BFRA investigation, the following issues should be
addressed before or during the redevelopment of the Tree Farm property:

e - Action should be taken to abate the potential threat caused by the presence of
contaminants exceeding Residential Cleanup Criteria in the soils by mitigation of
these contaminants or restricting access to the contaminated areas. Arsenic,
benzo(b)fluoranthene, benzo(a)pyrene, and lead were detected in the surficial
soil samples at concentrations which exceed the Residential Direct Contact
Criteria. The extent of these contaminants should be determined and proper
action should be taken to mitigate the soils. In some cases, further evaluation of
certain inorganic analytes found at levels above default background levels may
show that some of the inorganic analytes may be naturally occurring at those
levels, thereby eliminating the need for mitigation.
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Contaminants were detected in the shallow and deep soil samples that exceeded -
both the Drinking Water Protection Criteria and the GSI Protection Criteria.
Future redevelopment activities shouid be conducted in a manner that will not
cause additional or adverse leaching of the contaminants in the soils into the
groundwater : :

/
Due to the concentration of chromium (total) detected in the surficial soils at
levels above Part 201 Residential Particulate Soil Inhalation Criteria, specific dust
control methods should be instituted during redevelopment so that health and
safety concerns related to ingestion or inhalation of dust containing contammants
are controlled. :
A more detailed study of the background levels of naturally occurring inorganic
-analytes in the area may be conducted to determine whether these levels on the
property are of concern and if a site-specific background should be substituted
for the calculated Cleanup Criteria.

A

The contaminants of concern should be considered with respect to
responsibilities that may exist under Part 201. The nature of any response
activity that may be required is dependent on the intended use of the property
and the party’s liability under Part 201. A person who is liable for the
contamination is required to achieve cleanup of the property consistent with the
Cleanup Criteria. The relevant Criteria are a function of the intended property
use, such as residential, commercial, or industrial. A non-liable developer is not
required to implement a cleanup to achieve the appropriate Cleanup Criteria.
However, a non-liable party must comply with the “due care” obligations specified
in Section 7a of Part 201. These obllgatlons include not exacerbating the
existing contamination, exercising due care to assure there are not unacceptable
exposures, and taking reasonable precautions against the reasonably
foreseeable activities of third parties.

Further information concerning Part 201 Cleanup Criteria, due care provisions,
Southeast Michigan District Office at 586-753-3700. -
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