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Abbreviations and Acronyms

AgVIC
ARAR
ASzO3
ATSDR
BHHRA
bgs

CAG
CERCLA

CERCLIS

CIP
CMC
CcoC
COPC
CSM
CTE
CWI
DLI
Eco-SSLs
EJ
ELCR
EPA
EPC
ERA

°F
FIELDS
FS
HCRRA
HHRA
HI

HQ

ICs

IRIS
ISC3
Lite Yard
Property
LOEL
2
MCL
MDA
MDH
mg/kg
ug/I

Agricultural Voluntary Investigation & Cleanup
applicable or relevant and appropriate requirements
arsenic trioxide

Agency for Toxic Substances and Disease Registry
baseline human health risk assessment

below ground surface

Community Advisory Group

Comprehensive Environmental Response, Compensation, and Liability
Act

Comprehensive Environmental Response, Compensation, and Liability
Information System

Community Involvement Plan

CMC Heartland Partners

chemical of concermn

chemical of potential concern

conceptual site model

central tendency exposure

County Well Index

Department of Labor and Industry

U.S. EPA Ecological Soil Screening Levels
Environmental Justice

excess lifetime cancer risk

United States Environmental Protection Agency
exposure point concentration

ecological risk assessment

degrees farenheit

U.S. EPA Field Environmental Decision Support Group
feasibility study

Hennepin County Railroad Authority

human health risk assessment

hazard index

hazard quotient

institutional controls

Integrated Risk Information System

Industrial Source Complex 3

CMC Heartland Lite Yard property
lowest observed adverse effect level
square meters

maximum contaminant levels
Minnesota Department of Agriculture
Minnesota Department of Health
milligrams per kilogram

microgram per liter



MSL mean sea level

MnDOT Minnesota Department of Transportation
MPCA Minnesota Pollution Control Agency
NaAsO; sodium arsenate

NCP National Oil and Hazardous Substances Pollution Contingency Plan
NPL National Priorities List

O&M operation and maintenance

PPB parts per billion

PRG preliminary remediation goals

PRP potentially responsible party

RAO remedial action objective

REMACOR Reactive Metals & Alloy Corporation
RBSL risk-based screening level

RCRA Resource Conservation and Recovery Act
RD remedial design

Reade Reade Manufacturing Company

Rifd reference dose

RI remedial investigation

RI/ES remedial investigation/feasibility study
RME reasonable maximum exposure

ROD record of decision

SARA Superfund Amendments and Reauthorization Act
SF slope factor

SLERA screening level ecological risk assessment

SMRSCS South Minneapolis Residential Soil Contamination Site
SRV soil reference value

TAL target analyte list metals
™V toxicity, mobility or volume
UAO unilateral administrative order
UNM University of New Mexico
XRF x-ray fluorescence

yd3 cubic yards



PART 1: THE DECLARATION
1.0 Site Name and Location

The South Minneapolis Residential Soil Contamination Site (SMRSCS or Site) is located
in Minneapolis, Hennepin County, Minnesota. The Comprehensive Environmental
Response, Compensation and Liability Information System (CERCLIS) Identification
number is MN0O00509136.

2.0 Statement of Basis and Purpose

This decision document presents the selected remedial action for the South Minneapolis
Residential Soil Contamination Site located in Minneapolis, Minnesota. The remedy was
developed in accordance with the requirements of the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA), as amended by the
Superfund Amendments and Reauthorization Act of 1986 (SARA) and, to the extent
practicable, the National Oil and Hazardous Substances Pollution Contingency Plan
(NCP). Specifically, this decision document has been prepared in compliance with
CERCLA Section 117 and NCP Section 300.435(c)(2)(11). This decision document
explains the factual and legal basis for selecting the remedy for this Site. The
information supporting this remedial action decision is contained in the administrative
record for this Site. The Administrative Record file is available for review at the United
States Environmental Protection Agency (EPA) Region 5 Records Center, 77 West
Jackson Boulevard, Chicago, Illinois, and at the following information repositories:

e Green Institute
2801 21% Ave. S.
Suite 100
Minneapolis, MN

¢ City of Minneapolis Police Department
1201 - B East Franklin Ave.
Minneapolis, MN

e Minneapolis Central Library
300 Nicollet Mall, 2™ Floor
Minneapolis, MN

e Minneapolis Public Library
East Lake Branch
2727 East Lake Street
Minneapolis, MN



3.0 Assessment of Site

Actual or threatened releases of hazardous substances from this Site, if not addressed by
implementing the response action selected in this Record of Decision (ROD), may
present an imminent and substantial endangerment to public health, welfare, or the
environment.

4.0 Description of Selected Remedy

The selected remedy is the final remedy for the Site. The remedy addresses the risks
posed by the arsenic-contaminated soils that present the principal threat at the Site.
Principal threat wastes are defined as those source materials considered highly toxic or
highly mobile that generally cannot be reliably contained or would present significant
risk to human health or the environment should exposure occur.

The following are the major components of the remedy selected in this ROD:

e Inventory and documentation of the existing conditions of the areas requiring the
remedy;

e Excavation of soil (to a depth of 12 inches below grade in yards, and to a depth of
18 inches below grade in garden areas) that has total arsenic concentrations above
25 milligrams per kilogram (mg/kg), or parts per million (ppm);

» Post-excavation soil sampling to document the concentrations in the remaining
soils;

o If the samples at the base of the excavation exceed the deep soil arsenic cleanup
standard, 95 mg/kg, then excavation will continue until the deep soil cleanup
standard is met, or to a maximum depth of ten feet;

o Placement of a permeable and permanent high visibility marker layer in the
bottom of the excavation. The marker layer will provide a visual barrier over soils
that were not excavated during the remedial actions and may contain residual
contamination above the shallow soil cleanup standard,;

¢ Backfilling excavation with clean fill and topsoil to the original grade;
Restoration of the excavated areas (i.e., restoring vegetation by seeding the final
graded surface and planting replacement plants identified prior to excavation
during an inventory);

¢ Collecting samples from excavated soil to verify that the soil is not
characteristically hazardous and may be transported to, and disposed of at, a
permitted and compliant Resource Conservation Recovery Act (RCRA) subtitle D
landfill. Soil has not been found to be characteristically hazardous during interim
removal actions and so handling and disposal of RCRA hazardous waste is not
anticipated to be required for this remedial alternative. However, if soil is
characteristically hazardous, the soil may be managed as follows:

o Stabilized and solidified at a centralized offsite treatment area prior to
disposal at a RCRA subtitle D landfill, or

o Transported and disposed of as a characteristically hazardous waste at a
RCRA subtitle C landfill.



o If cleanup standards are not obtained at the bottom of the excavation,
institutional controls would be placed on the land in the form of use restrictions to
define areas of remaining concern or zoning and permit requirements to limit
exposure.

5.0 Statutory Determinations

The selected remedy is protective of human health and the environment, complies with
federal and state requirements that are legally applicable or relevant and appropriate to
the remedial action and is cost effective. This remedy utilizes permanent solutions and
alternate treatment technologies to the maximum extent practicable for this Site.
However, because treatment of the principal threats at the Site was not found to be
practicable, this remedy does not satisfy the statutory preference for remedies that
employ treatment that reduces toxicity, mobility, or volume as a principle element.

If fully implemented, this remedy can potentially result in either one of the following
circumstances: 1) this remedy will not result in hazardous substances, pollutants, or
contaminants remaining on-site above levels that allow for unlimited use and unrestricted
exposures, and thus, a five-year review would not be required, or 2) If cleanup standards
are exceeded at the maximum excavation depth, or if complete excavation is not
otherwise possible, this remedy will result in hazardous substances, pollutants, or
contaminants remaining on-site above levels that allow for unlimited use and unrestricted
exposure at a limited number of locations. Under this second set of circumstances a
statutory review will be conducted within five years after initiation of remedial action to
ensure that the remedy is, or will be, protective of human health and the environment.

6.0 Data Certification Checklist
The following information is included in The Declaration (Part 1) and the Decision
Summary (Part 2) of this ROD, while additional information can be found in the

Administrative Record file for this Site:

6.1 Chemicals of concern (COCs) and their respective concentrations (see
Section 14.1.1 - Contaminant of Concern);

6.2  Baseline risk represented by the COCs (see Section 14.0 — Summary of Site
Risks);

6.3  Remediation goals (i.e., cleanup goals) established for the COCs and the
basis for the goals (see Section 19.4.1 - Final Cleanup Levels);

6.4  How source materials constituting principal threats are addressed (see

Sections 20.0- Statutory Determinations and Section 18.0 - Principal Threat
Wastes);
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6.5  Current and reasonably anticipated future land use assumptions and current
and potential future beneficial uses of ground water used in the Baseline
Human Health Risk Assessment and this ROD (see Section 13.0 - Current
and Potential Future Land Uses);

6.6  Potential land and ground water use that will be available at the Site as a
result of the Selected Remedy (see Sections 13.0 - Current and Potential
Future Land Uses;

6.7  Estimated capital, lifetime operation and maintenance (O&M), and total
present worth costs; discount rate; and the number of years over which the
remedy cost estimates are projected (see Sectionl9.3 - Cost Estimate for the
Selected Remedy; and Tables 11.9 — 11.13 - Cost Estimate Details for
Alternative 2C); and,

6.8  Key factor(s) that led to selecting the remedy (see Section 14.3 - Basis for
. Remedial Action).

7.0 Authorizing Signatures

QJWXC J‘\/w@ T-5-08

Richard C. Karl, Director Date
Superfund Division
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PART 2: THE DECISION SUMMARY
8.0 Site Name, Location, and Brief Description

The South Minneapolis Residential Soil Contamination Site (the Site) is located in
Minneapolis, Hennepin County, Minnesota. The area encompassed by the Site includes
residential, commercial, industrial, and municipal properties. The Site is largely
residential, with much of the housing built from the early 1900s through 1930s. Figure 1
provides the location of the Site and Figure 2 illustrates the property usage at the Site and
in the Site investigation area. The general geographical coordinates for the Site are
44.952187 degrees north 93.240479 degrees west.

In Minnesota, the low-income percentage is 27% and the minority percentage is 12%. To
meet the Environmental Justice (EJ) concern criteria, the area within 1 mile of the Site
must have a population that is twice the State low-income percentage and/or twice the
State minority percentage. That is, the area must be at least 54% low income and/or 24%
minority. For this Site the low income percentage is 52%, and the minority percentage is
57%, as determined by LandView IV EJ analysis. The Site therefore meets EPA’s EJ
criteria.

Prevailing summer winds were determined to be from the southeast toward the northwest;
therefore, the residential area located directly downwind of the CMC Heartland Site (also
known as the CMC Heartland Lite Yard property) became the focus of the initial
sampling effort (EPA, 2005a). The CMC Heartland Lite Yard property is located at the
northwest corner of Hiawatha Avenue and 28" Street. The Site investigation was later
expanded to include all residential properties, schools and parks within the approximate
%-mile radius centered on the former CMC Heartland Site, based upon the results of an
air dispersion model.

Most of the residences were built from the early 1900s through 1930s. A typical
residential block has approximately 30 properties with an average lot size of
approximately 5,500 square feet (0.1 acre).

The Site was added to the United States Environmental Protection Agency National
Priorities List (NPL) on September 19, 2007. The risk posed by exposure of residents to
arsenic contaminated soil resulting from releases from the Site was the primary reason for
the listing.

9.0 Site History and Enforcement Activities

9.1 History

The Chicago, Milwaukee, St. Paul, and Pacific Railroad Company (Milwaukee Railroad)
owned the property located at 2016 28 Street East, formerly known as the CMC
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Heartland Site, beginning in 1880. The Milwaukee Railroad declared bankruptcy in
1985, and as a result of the bankruptcy, the CMC Heartland Site property was transferred
to CMC Heartland Partners (CMC) on November 8, 1993. 2800 Hiawatha LLC, on
August 15, 2005, acquired the former CMC Heartland Site property.

From 1938 to 1969, Reade Manufacturing Company (Reade) leased the CMC Heartland
Site property from the Milwaukee Railroad. From 1938 to 1963, Reade blended, stored,
and distributed arsenical herbicides and pesticides at the CMC Heartland Site property.
During the 1940s, Reade also produced an arsenic-based grasshopper insecticide
(Geomega, 2004). During Reade’s operations, arsenic trioxide was unloaded from
railroad hopper cars to an open conveyor belt, resulting in powdered arsenic trioxide
being released into the air and onto the CMC Heartland Site property.

From 1963 to 1968, U.S. Borax subleased the CMC Heartland Site property from Reade.
U.S. Borax manufactured, shipped, and stored borate-based herbicides. Although U.S.
Borax did not receive new shipments of powdered arsenic trioxide, its operations at the
CMC Heartland Site property disturbed and dispersed arsenic contamination still present
from Reade’s operations. In January 1968, a storage tank containing liquid sodium
arsenite (NaAsO;) ruptured, releasing approximate 3,000 gallons of liquid sodium
arsenite from a 25,000-gallon storage tank onto an area approximately 1,000 square
meters (m?) that was subsequently covered with approximately 6 inches of sand
(Geomega, 2004). In the period after 1968, Rollins Oil Company and subsequently
Bituminous Roadways, an asphalt road construction company, occupied the property.

Arsenic contamination was discovered by the Minnesota Department of Transportation
(MnDOT) in 1994 during a reconstruction of the Hiawatha Avenue corridor adjacent to
the CMC Heartland Site property. After the arsenic contamination was identified in
1994, an additional investigation was performed at the property. By 1996, Bituminous
Roadways had placed one to two feet of crushed asphalt over the CMC Heartland Site
property to keep further dust from blowing off the property and to minimize human
exposure to surface soil (Geomega, 2004). Remedial actions were performed under the
oversight of the Minnesota Department of Agriculture (MDA) Superfund Program at the
CMC Heartland Site in 2004 and 2005. The property has subsequently been redeveloped.
At present, the former CMC Heartland Site property is owned by 2800 Hiawatha, LL.C
and is occupied by the Hiawatha Business Center, an approximate 60,000 square foot
light industrial building (Peer, 2005).

As the result of the investigation at the CMC Heartland Site, the Minnesota Department
of Health (MDH) recommended in 1999 that soil sampling be performed in residential
areas near the CMC Heartland Site property due to the elevated arsenic concentrations.
Prevailing summer winds were determined to be from the southeast toward the northwest;
therefore, the residential area located directly downwind of the CMC Heartland Site
property became the focus of the initial sampling effort (EPA, 2005a). Investigations in
the residential neighborhood performed by the MDH and Minnesota Department of
Agriculture (MDA) identified arsenic impacts in the shallow soils. The MDA requested
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assistance from EPA in 2004 after sampling efforts in the residential neighborhood
identified properties with elevated arsenic concentrations.

9.2 Previous Investigations and Remediation

As noted, numerous investigations and response activities have been conducted at the
CMC Heartland Site property and within the South Minneapolis Residential Soil
Contamination Site area. The major investigations and response actions are summarized
below.

9.2.1 1994 MnDOT

In 1994, the MnDOT performed an investigation of the entire Hiawatha Avenue corridor
for reconstruction. Hiawatha Avenue runs along the eastern side of the CMC Heartland
Site and the investigation included the easternmost part of the CMC Heartland Site.
Organochlorine pesticides and elevated levels of arsenic were detected in some borings
along Hiawatha Avenue near the CMC Heartland Site (MDA, 2000).

9.2.2 1995 MnDOT and MDA

- In July 1995, MnDOT joined MDA’s voluntary cleanup program, now called the AgVIC
program, to further investigate the arsenic contamination in the highway corridor. The
investigation indicated that the arsenic came from the CMC Heartland Site (MDA, 2000).

9.2.3 1995 CMC Heartland Partners

In December 1995, CMC completed an investigation that indicated the former Reade
Manufacturing Company was likely the primary source for the arsenic in the Hiawatha
Avenue corridor near the Site. A subsequent investigation focused on the soil near the
location of the former manufacturing building (MDA, 2000).

9.2.4 2000 MDH Health Consultation

In December 2000, the MDH finalized the Health Consultation Report for the CMC
Heartland Site. The Health Consultation evaluated environmental conditions based on
previous investigations, evaluated health effects, and developed recommendations for
reducing or eliminating exposure to the contaminants. In the MDH Health Consultation,
information was provided on a well receptor survey for the area within one mile of the
CMC Heartland Site. The well receptor survey identified 39 wells including twelve (12),
public supply wells, seven (7) commercial, three (3) industrial use wells, fifteen (15)
monitoring wells, and two (2) test wells.

MDH recommendations in the Health Consultation included additional characterization

of soil and groundwater, Site access and soil management improvements, and
institutional controls (MDH, 2000).
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9.2.5 2001 MDA and MDH

The MDH recommended soil sampling in residential areas due to elevated concentrations
of arsenic at the CMC Heartland Site. In June 2001, MDA in conjunction with MDH
conducted a limited sampling event at residential properties to the west (crosswind) and
northwest (downwind) of the CMC Heartland Site. Results of the 2001 MDA sampling
event indicated arsenic eoncentrations (24 to 210 milligrams per kilogram (mg/kg)) in
soil at 6 of the 11 downwind properties sampled (MDA, 2004b).

Based on the limited sampling data, MDA and MDH established 4 to 5 mg/kg as the
preliminary background arsenic concentration in the sampling area. Based on the June
2001 sampling event and neighborhood concerns, MDA and MDH determined that more
extensive sampling to the northwest and west of the CMC Heartland Lite Yard property
was warranted. As a result, MDA conducted a second study in the neighborhood in 2003.

9.2.6 2002 The Green Institute

In 2002, The Green Institute performed an investigation at three garden properties as part
of a property transfer investigation. During the investigation, elevated arsenic was
detected in the four surface soil samples collected from Garden 8, which is located at
2426 17th Avenue South. Concentrations ranged from 24 mg/kg to 38 mg/kg .

During a supplemental investigation in September 2002, an additional 13 samples

(7 samples to a depth of 3 inches and 6 samples to a depth of 3 feet) were collected from
Garden 8 and results ranged from 1.8 mg/kg to 34 mg/kg. A remedial action plan to
excavate the arsenic-impacted soil from Garden 8 and dispose of the material offsite was
approved by the Minnesota Pollution Control Agency on April 23, 2003 (MPCA,
2003A).

9.2.7 2003 Powderhorn Residents Group

In April 2003, a Phase II Environmental Site Assessment (ESA) was performed for the
Powderhorn Residents Group for redevelopment of the Village in Phillips, generally
located between Bloomington Avenue and 17th Avenue South on the south side of 24th
Street East. Samples were collected during the Phase II from three depth intervals (0 to 3
inches, 1.5 10 2.0 feet, and 3.5 to 4.0 feet) at 11 locations using a probe. Arsenic was
detected at concentrations from non-detect to 328 mg/kg (STS, 2003). A response action
plan was subsequently prepared to excavate arsenic-impacted soil and dispose of offsite.
The response action plan was approved by the MPCA on October 30, 2003 (MPCA,
2003B).

9.2.8 2003 Hennepin County Railroad Authority

Hennepin County Railroad Authority (HCRRA) sampled the railroad corridor near the
southwest corner CMC Heartland Site in 2000. Soil samples were collected at five

15



locations along the railroad corridor and analyzed for arsenic. In 3 of the 5 samples,
arsenic was detected at or above the MPCA Residential Soil Reference Value (SRV) of
12 mg/kg. The SRV is considered a screening level, i.e. it is used to indicate whether
further investigation is warranted, and is not considered an action level. The 3 locations at
or above the Recreational SRV were located nearest the CMC Heartland Site and defined
the western boundary of the railroad corridor for investigation in 2003 (Geomatrix,
2003A).

In May 2003, Geomatrix performed an investigation for HCRRA in the section of the
former railroad corridor with arsenic concentrations above the Recreational SRV as
delineated in 2000. The former railroad corridor was being redeveloped into a
recreational pedestrian/bike pathway. A direct-push rig was used to collect discrete
samples from depth intervals of 0.5-feet, 1-foot and 2-feet bgs at 40 locations. A total of
33 samples collected from 25 locations had exceedances of the Recreational SRV, with a
maximum detection of 85 mg/kg (Geomatrix, 2003A).

To address arsenic concentrations greater than the Recreational SRV, a Response Action
Plan was prepared to excavate approximately 500 cubic yards (yd?) of impacted soil for
offsite disposal and placement of 12 inches of clean soil cover (Geomatrix, 2003B).

9.2.9 2003 MDA

In September 2003, a more extensive sampling event was performed by MDA in the
Phillips neighborhood to attempt to attribute the elevated arsenic concentrations in the
Phillips neighborhood to wind deposition of impacted soil from the CMC Heartland Site.
The sampling design was developed to obtain statistically valid data with a grid overlain
on the Phillips Neighborhood with the majority of the samples falling on residential
properties.

Delta Environmental Consultants, Inc. (Delta) collected soil samples from a total of
242 locations and 167 properties. An additional 12 replicate samples were collected for
quality control and 23 co-located samples for an indication of spatial variability. Each
sample was a composite using a “five on dice” pattern. Arsenic concentrations greater
than or equal to the MPCA unrestricted land use standard (10 mg/kg) were detected in
35 samples from 27 properties. Arsenic was detected in 11 samples at concentrations
greater than 100 mg/kg and four of those samples contained arsenic concentrations
exceeding 200 mg/kg (MDA, 2004b).

9.2.10 2004 EPA

Following the September 2003 sampling event, the MDA requested EPA assistance to
determine if a time critical removal action was warranted. The EPA agreed to perform an
additional investigation, enforcement action, and time critical removal action (MDA,
2004b). In May and June 2004, Tetra Tech EM Inc. (Tetra Tech) conducted sampling
under contract to EPA to evaluate soil quality on residential properties. The goal of the
sampling was to identify arsenic-impacted properties and provide additional delineation
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of previously identified arsenic impacts. Samples were collected from 192 properties,
primarily in the vicinity of properties previously identified as hotspots, from a depth of 0
to 3 inches bgs. Several samples were also collected about % of a mile west and
northwest of the Site area in an attempt to define a clean boundary around the perimeter
of the Phillips Neighborhood where arsenic impacts had been detected.

The EPA, in consultation with the Agency for Toxic Substances and Disease Registry
(ATSDR), determined that an arsenic concentration equal to or greater than 95 mg/kg in
surface soils posed an acute risk to human health and warranted emergency removal
actions. Based on the results from multiple sampling events conducted in the Phillips
neighborhood, 30 properties were identified that exceeded the 95 mg/kg criteria. To
mitigate this threat EPA, excavated the top 12 inches of soil from the yard, and the top 18
inches of soil from play areas and gardens.

On average, 106 yd3 of arsenic-impacted soil was removed from each property. Post-
excavation soil samples to document the residual arsenic concentrations in each yard
were collected. The properties were backfilled to pre-existing grade with clean topsoil
and seeded with grass seed following the completion of excavation.

9.2.11 2005 through 2008 EPA

In August 2005, EPA, sampled 540 additional properties in the Phillips neighborhood to
ensure that 100 percent of the residential properties most likely to be impacted by wind
deposition from the former CMC Heartland Site were evaluated for potential impacts.
Another 60 properties were also sampled to identify if areas in other wind directions
surrounding the CMC Heartland Site could have been impacted. That sampling
identified another 31 properties with arsenic concentrations above 95 mg/kg. Removal
activities performed were consistent with 2004 and commenced on September 20, 2005.

Results from the 2006 and 2007 residential soil sampling during the remedial
investigation discussed below brought the total number of properties requiring removal
actions to 197. As of spring 2008, 163 properties had soil removals completed. The
remaining 34 properties are anticipated to be completed by the end of 2008.

In December 2005, the EPA Field Environmental Decision Support (FIELDS) Group
performed an investigation to see if it could fingerprint the source(s) of the arsenic
contamination, and to evaluate spatial relationships with other metals. Twenty-two (22)
samples collected in multiple directions from the CMC Heartland Site were analyzed for
target analyte list (TAL) metals. From the 22 samples, 10 samples with higher arsenic
concentrations were clustered together in a statistically significant “hot spot.” The 22
metals were evaluated within and outside the “hot spot” to determine if there was a
correlation between arsenic and other metals. No correlation, or “fingerprint”. between
arsenic and the 22 metals analyzed were identified.
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9.2.12 Former CMC Heartland Lite Yard Remediation

From 1996 through 2004, the former CMC Heartland Site (CMC Heartland Lite Yard
property) was covered with 1 to 2 feet of crushed asphalt and clean fill to prevent dust
from blowing offsite until a permanent cleanup was conducted. Remedial actions were
performed at the former CMC Heartland Site in 2004 and involved excavation,
stabilization, and off-site disposal of arsenic-impacted soil. Site cleanup standards of 20
mg/kg total arsenic and 525 mg/kg total lead were established for the soils within 4 feet
of planned finished development grades to prevent direct-contact exposure to
contaminated soil and to allow for commercial development of the property (Peer, 2006).

More than 24,000 yd® of contaminated soil was removed from the “hot spot” on the Site
and layback (Peer, 2005). The “hot spot” was an area with elevated arsenic
concentrations from ground surface to the water table located approximately 24 feet bgs
that may have resulted from a previous spill or the area of highest use and/or storage
(MDA, 2004a). An additional 18,200 yd’ of shallow soil was excavated within the upper
4 feet of planned development grade outside the “hot spot.” Outside the CMC Heartland
Site, 10,200 yd® of shallow soil was removed from the northwest Hennepin County
Railroad Authority (HCRRA) Corridor and 3,000 yd3 was removed from the south
HCRRA stockpiles. Depending on concentrations, the excavated soils were stabilized
and disposed of offsite as industrial waste or disposed of offsite as industrial waste
without stabilization. A limited quantity of soil was reused onsite with the approval of
the MDA (Peer, 2005).

Clean fill was imported and placed to restore the excavated areas to planned development
grades with a permanent 4 foot cover on the contaminated soils left in place; soils greater
than 4 feet deep on a property used for commercial purposes are generally considered
inaccessible. Although some soils remain onsite, which do not meet the soil cleanup goal
of 20 mg/kg for arsenic, these soils are covered by 4 feet of clean fill and crushed
bituminous asphalt, restricting access and protecting human health (Peer, 2005).

The removal of “hot spot” soils was estimated to result in a 95 percent reduction in
loading to the groundwater. Institutional controls restrict access to residual contaminated
soils and groundwater left on the CMC Heartland Site (MDA, 2004a).

9.2.13 Groundwater Investigation

In October 2005, the MDA approved the 2005 Ground Water Monitoring Plan prepared
by Peer on behalf of CMC under the AgVIC program. The 2005 Ground Water
Monitoring Plan includes 5 years of groundwater quality monitoring, including semi-
annual sampling and testing for dissolved arsenic (Peer, 2006). After the 5 years of
monitoring, the entire data set will be evaluated and a decision made for future
groundwater monitoring, corrective actions, or other alternatives. A groundwater arsenic
plume extending approximately 1,800 feet west-southwest of the former CMC Heartland
Site has been monitored since 1996.
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The Site geology at the CMC Heartland Site consists of fill and coarse-grained terrace
deposits to depths of 18 to 30 feet. The terrace deposits are underlain by 25 to 30 feet of
glacial till. Groundwater flow in the unconsolidated deposits is to the west-southwest,
estimated at 34 to 81 feet per year. The plume is confined to the terrace and glacial till
deposits. The glacial till is underlain by the Platteville limestone and the St. Peter
sandstone. Groundwater flow in the St. Peter sandstone is to the northeast, estimated to
be 150 feet per year (MDH, 2005).

The highest observed arsenic concentration in groundwater (320,000 micrograms per liter
(ng/L) measured in monitoring well MW-9 in 1996) was detected in the overburden near
the former “hot spot.” Remedial actions were performed in 2004 and the former “hot
spot” soils were excavated which was anticipated to result in a reduction of the arsenic
loading to the groundwater. As of May 2006, the monitoring well network consists of 14
wells screened in the overburden, one well in the Platteville limestone, and three wells in
the St. Peter sandstone. In May 2006, the highest dissolved arsenic concentration was
observed in an overburden well downgradient of the former “hot spot” at 16,000 parts per
billion (ppb) (Peer, 2006).

There are no private drinking water wells within the Site area. The municipality supplies
all drinking water and the Mississippi River is the source of the water. City of
Minneapolis, Minnesota Code of Ordinances Chapter 9, Section 1 requires all properties
within the city to connect to the municipal water supply. A Special Well Construction
Area (SWCA) has been established by the MDH related to the arsenic plume from the
former CMC Heartland Site. The SWCA, which took effect on April 1, 2005, applies to
the construction, repair, and sealing of all wells and will remain in effect until further
notice. This area includes the area bounded by East 26th Street on the north, 26th
Avenue on the east, Lake Street on the south, and Bloomington Avenue South on the
west, within the city of Minneapolis (MDH, 2005).

9.2.14 Concurrent 2006 Investigation Activities

In 2006, concurrent with the investigation activities described in Section 12.8, EPA
performed supplemental investigation activities. These activities included high-density,
property specific sampling for arsenic using x-ray fluorescence (XRF) and microscopy
and petrography analyses for evaluation of the forms of arsenic present. The goal of the
XRF was to evaluate the application of XRF for use in field measurements of arsenic and
to evaluate small-scale, property specific variability.

9.3 History of CERCLA Enforcement Activities
The Potentially Responsible Parties (PRPs) which have been identified for this Site are
CMC Heartland Partners (CMC), former owner; U.S. Borax (Borax), former operator;

Reade Manufacturing (Reade), former operator; and Reactive Metals & Alloy
Corporation (REMACOR), potential successor to Reade.
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CERCLA Section 104(e) Information Requests were issued to Borax, CMC, Reade and
REMACOR on May 26, 2004, in order to obtain information about their various
operations at the Lite Yard Site.

General Notice letters were issued to Reade, Borax and CMC on June 21, 2004. Borax
declined to conduct a removal action at the Site, asserting that it was not responsible for
all or most of the contamination that dispersed beyond the Lite Yard property. CMC
stated that they would only conduct the action if Borax also consented to participate. The
Reade Manufacturing Company that operated at the Lite Yard is now defunct. The
existing Reade and REMACOR companies do not appear to be viable, liable entities.

On September 3, 2004, EPA issued a Unilateral Administrative Order (UAO) to both
Borax and CMC. The UAO required Borax and CMC to clean up arsenic contamination
at all identified residences with arsenic levels at or above 95 mg/kg. Borax and CMC
declined to perform the time-critical removal action under the UAO for the same reasons
they provided in response to the general notice letters..

General Notice letters were again issued to both CMC and Borax on January 24, 2005,
requesting that CMC Heartland and Borax negotiate to perform a Remedial
Investigation/Feasibility Study and additional removal actions. Both companies declined
to perform the work.

CMC subsequently filed for bankruptcy on April 28, 2006. EPA filed a proof of claim in
that bankruptcy, seeking payment of past and future cleanup costs for this Site.

10.0 Community Involvement

This section of the ROD describes EPA's community involvement activities. The EPA
has been actively engaged with the affected community and has strived to advocate and
strengthen early and meaningful community participation during EPA's remedial
activities at the Site. The provisions of Sections 113(k)(2) (B)(i)-(v) and 117 of
CERCLA have been satisfied

10.1 Community Involvement Plan
The Community Involvement Plan (CIP) for the Site was prepared in July 2005. This
CIP specifies the community involvement activities that EPA has undertaken, and will
continue to undertake, during the remedial activities planned for the Site.

10.2 Community Meetings
The EPA, MDA, and MDH have conducted numerous community meetings during the
course of the Removal Action and RI/FS for the Site and provided public notices of these

meetings in order to encourage the community's participation. The U.S. EPA has also
been invited to several meetings with local groups.
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Since 2004, the year EPA’s became involved at this Site, the Agency has held twenty-two
(22) public meetings and availability sessions. Major meetings have been held at the
YWCA located at 2121 East Lake Street, but on many occasions meetings have been held
at other locations throughout the affected area in an effort to make the meetings available
to all of the local communities impacted by the Site. Meetings have been held at
Powderhorn Park, the Franklin Avenue Safety Center, and the Minneapolis Public
Library Lake Street Branch. The following is a summary of the most recent meetings.

On Tuesday, December 12, 2006, EPA sponsored an informal meeting at the YWCA on
Lake Street to explore the formation of a Community Advisory Group (CAG).

On September 26, 2006, EPA held a public meeting at the Lake Street YWCA to discuss
sample results, explain the risk assessment process and get the public’s input on the
assumptions used in the risk assessment. About 50 people attended the meeting. On
October 30, 2007, EPA held a public meeting at the Lake Street Y WCA to discuss the
results of the risk assessment and to discuss the results of the analyses of the soil sample
data. About 50 people attended the meeting. The EPA also held open houses on
November 13, 14, and 15, 2007 as a follow up to the October 30 meeting.

10.3 Community Meeting for Proposed Plan

A public comment period on the proposed plan for the ROD for this Site was held from
June 2, 2008 to July 1, 2008. In addition, a public meeting was held on June 11, 2008, at
the YWCA located at 2121 E. Lake Street, Minneapolis, Minnesota. At this meeting,
representatives from EPA answered questions about problems at the Site and the remedial
alternatives under consideration. Approximately 40 people attended that meeting.
Comments and questions from the public were also accepted at the meeting.
Approximately 7 comments were received orally at the public meeting and 9 letters with
written comments were received by the Agency. Approximately 15 comments were
submitted through email or EPA’s web page. Comments received during the public
comment period and EPA’s responses to those comments are included in the attached
responsiveness summary. Copies of all documents pertaining to this Record of Decision
(ROD) can be found at the information repositories listed in Section 10.5.

10.4 Fact Sheets/Mailings

Throughout the Removal and Remedial processes, EPA mailed out post cards announcing
public meetings, and fact sheets that updated the public on the status of the project.
Mailings were sent out to approximately 10,000 homes. Because of the multi-lingual
nature of the area the mailings were translated into 4 languages; English, Spanish,
Hmong and Somali. Eventually the translations were limited to English and Spanish, but
Hmong and Somali were available upon request.
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10.5 Local Information Repositories/ Web Page

The EPA has developed and maintained public local information repositories for this Site
at the following four locations:

e Green Institute
2801 21st Ave. S.
Suite 100
Minneapolis, MN

¢ City of Minneapolis
Police Department
Attn: Carla Nielson
1201-B E. Franklin Ave.
Minneapolis, MN

e Minneapolis Central Library
300 Nicollet Mall, 2nd Floor
Minneapolis, MN

e Minneapolis Public Library
East Lake Branch
2727 E. Lake St.
Minneapolis, MN

In addition EPA has developed and maintained a web page for this project. The page can
be found at: http://epa.gov/regionS/sites/cmcheartland.

11.0 Scope and Role of Response Action

This ROD addresses the first and final remedial action for the Site. The threats posed by
this Site to human health and the environment are from arsenic contaminated soil. The
main component of the selected remedy includes excavation and off-site disposal of soils
contaminated above the cleanup criteria. This remedy builds upon removal actions
performed at this Site which addressed arsenic contaminated soils at approximately 197
residential properties. Those properties had arsenic soil levels above the removal action
level of 95 mg/kg. The EPA determined that levels above 95 mg/kg presented an
immediate health threat to residents. The remedy selected in this ROD will address the
long-term health threats posed by residential soils contaminated with arsenic
concentrations above 25 mg/kg. The selection of the final cleanup standard is based on
the site-specific risk assessment and an evaluation under the nine criteria as required by
the National Oil and Hazardous Substance Pollution Contingency Plan (NCP).

The contaminated soil is the source material for arsenic contamination at the Site and is

classified as principal threat waste. Principal threat wastes are considered to be those
source materials that are highly toxic or highly mobile that generally cannot be reliably

22



contained or would present significant risk to human health or the environment should
exposure occur.

12.0 Site Characteristics

This section of the ROD provides a brief, comprehensive overview of the Site's soils,
geology, surface water hydrology, and hydrogeology; the sampling strategy chosen for
the Site; the Conceptual Site Model; and the nature and extent of contamination at the
Site. Detailed information about the Site's characteristics can be found in the Remedial
Investigation (RI) Report.

12.1 Conceptual Site Model

Arsenic was present in the form of arsenic trioxide (As,O3) in arsenical pesticides
manufactured at Reade Manufacturing from the 1930s to 1960s, and in the ingredients
used to make the pesticides. The EPA and MDA believe the arsenical pesticides and
ingredients were dispersed into the surrounding residential neighborhood by aerial
dispersion while loading the pesticide and raw materials on and off railcars. Dispersion
continued to occur to a lesser extent from U.S. Borax’s operations in the 1960s. An
aerial dispersion model performed by EPA identified a potential boundary of
approximately % of a mile from the plant site, within which deposition of the arsenical
pesticides and ingredients may have occurred. This is based on historical wind patterns
and other meteorlogical information from the Minneapolis/Saint Paul Airport weather
station for the years 1984 through 1990. It is also based on particle size and other
information on the plant operations. However, the arsenic concentrations detected in the
residential properties are not wholly consistent with a conceptual site model based only
on air dispersion so it does not appear that all of the elevated arsenic concentrations in
soil are solely attributable to the CMC Heartland Site. The occurrence of elevated
arsenic in all directions, across much of the investigation area indicates the highest levels
of arsenic especially at greater distances from the CMC Heartland Lite Yard property
may also partially be the result of a property specific use or application (e.g. fertilizer or
pesticide application, use of pressure treated lumber, on-property disposal of coal ash,
importation of arsenic containing soil, etc.). Arsenic concentration distributions are also
likely affected by the many years since the original release, property use, paving, grading,
and other anthropogenic activity, as well as weathering and erosion,

Arsenic is mobile in the environment through different mechanisms. Arsenic can be
transferred through oxidation, reduction, adsorption, dissolution, precipitation, and
volatilization (Nriagu 1994). A simplified model of the arsenic transfer cycle is provided
below.

In soils, arsenic can be subjected to oxidation, reduction, and methylation reactions in
either the trivalent or pentavalent state (Nriagu 1994). The chemical transformations of
arsenic in soils are illustrated below. Arsenic is most likely no longer present in the soils
in the original valence state.
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Figure 6

Several potential exposure pathways exist at the Site for adult and child residents. There
is potential accidental ingestion (via hand-to-mouth activities), dermal contact (through
the skin), and inhalation (outdoor air) exposures of arsenic in soil and outdoor air. In
addition, there is a potential for intake through ingestion of homegrown garden
vegetables grown in impacted soil.

Groundwater was not evaluated as an exposure route for purposes of EPA’s
investigations. Groundwater is being addressed through MDA’s Superfund program.
Remedial actions performed at the CMC Heartland Site property (former Reade
Manufacturing Site) included excavation of highly contaminated soils to minimize
loading to the groundwater. A municipal water supply is used in the area, and private
wells have not been identified during previous investigations.

12.2 Topography

Topography within the Site is relatively low relief with elevations ranging from
approximately 830 to 860 feet above mean sea level (msl). Topographic elevations
generally decrease to the east. Greater relief is present surrounding the pedestrian and
bike pathway.that is located in the former railroad corridor at the southwest corner of the
CMC Heartland Site. Outside the boundaries of the Site, greater relief is also present
near rivers and lakes.

The residential areas of the Site consist primarily of residences on grassed lots.
Commercial and industrial areas typically have little open ground and are mainly asphalt
or concrete and buildings. Schools, parks, and a cemetery comprise the majority of the
open areas greater than 1 acre within the Site.
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12.3 Meteorology

Climate in the city of Minneapolis is typically characterized with warm humid summers
and cold winters. The annual mean temperature is 45.4°F with the highest monthly mean
temperature in July (73.2°F) and lowest in January (13.1°F). Average annual rainfall is
29.4 inches with an annual average of 115 days with precipitation of 0.01 inches or more.
The prevailing wind is from the northwest with an average wind speed of 10.5 miles per
hour. However, windrose data show that in the summer months prevailing winds are
from the southeast. '

12.4 Surface Water Hydrology

There are no surface water bodies located within the Site area. Although outside the
boundaries of the Site, the Mississippi River is the main water body near the Site and
Powderhorn Lake is a small lake in Powderhorn Park located outside the southwest
boundary. This ROD does not address contamination or risks associated with the
Mississippi River or Powderhorn Lake since these surface water bodies are not within the
boundaries of the Site.

12.5 Geology
12.5.1 Regional Geology

A number of continental glaciers are believed to have covered Hennepin County and
deposited glacial till and outwash collectively referred to as “glacial drift”. The thickness
of the drift ranges from a few feet in the southeast corner of the county to approximately
450 feet in preglacial valleys. In most places, the drift is 100 to 200 feet deep (U.S.
Department of Agriculture (USDA, 2004). Underlying the glacial drift is a thin layer of
discontinuous shale and the Platteville Limestone over the St. Peter Sandstone.

12.5.2 Site Geology

A review of boring logs throughout the Site area from the County Well Index (CWT)
indicates that the glacial till varies from 50 to 75 feet in thickness and is typically
underlain by the Platteville limestone to a depth ranging from 80 to 100 feet bgs. The
Glenwood shale is discontinuous and is present in some borings as a thin layer between
the Platteville limestone and St. Peter sandstone. In a portion of the Site, the St. Peter
sandstone is the uppermost bedrock unit in a north-south trending bedrock valley. The
St. Peter sandstone extends to approximately 250 feet bgs and is underlain by the Prairie
Du Chien Group Dolomite to a depth of approximately 370 feet bgs.
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12.6 Hydrogeology
12.6.1 Regional Hydrogeology

The glacial drift is a heterogeneous mixture of till, outwash, and terrace deposits from
several glacial stages. In general, the shale at the base of the Platteville Limestone is the
upper confining layer for the St. Peter Sandstone. The confining layer is impermeable
glacial drift when this shale is not present. The St. Peter Sandstone is under the water
table and artesian conditions in upland areas while it is mainly under water table
conditions near river valleys. Recharge of the aquifers occurs mostly from overlying
glacial drift. Discharge from the aquifers takes place along the Minnesota and
Mississippi Rivers as springs and seeps. Of the aquifers, the glacial drift, the St. Peter
Sandstone, the Shakopee and Oneota Dolomites, the Jordan Sandstone, the Franconia and
Galesville Sandstones, and the Mount Simon and Hinckley Sandstones yield large
amounts of water.

12.6.2 Site Hydrogeology

Monitoring wells at the CMC Heartland Site are screened in the glacial drift, Platteville
Limestone, and St. Peter Sandstone. Groundwater monitoring has indicated that arsenic
impacts in groundwater appear to be limited to the glacial drift. Groundwater flow in the
glacial drift is to the west-southwest, estimated at 34 to 81 feet per year (MDH, 2005).
Groundwater flow in the St. Peter Sandstone is to the northeast, estimated to be 150 feet
per year, and appears to be controlled by the Mississippi River (MDH, 2005).

12.7 Sampling Strategy

The sampling strategy for the Site addressed these key issues in order to determine the
nature and extent of contamination at the Site:

e Define the nature and extent of contamination in the residential areas
surrounding the former plant site;

e Collect surface soil samples from the front and back yards (or other areas
potentially used by the resident) for total arsenic analysis;

o Identify properties where arsenic concentrations create an immediate health
risk (>95 parts per million);

e Define the horizontal extent of arsenic in surface soil;

¢ Differentiate sources of arsenic within the affected area; and,

e Characterize the vertical distribution of total arsenic in soils within the limits
of the EPA air dispersion model for the Site.

Because of the ubiquitous nature of arsenic in the environment (both naturally occurring
and anthropogenic), differentiating arsenic contamination from the facility from other
sources was problematic. Several sampling strategies and analytical techniques were
evaluated. Fingerprinting the materials was determined to be ineffectual because the
arsenic trioxide used in the pesticide manufactured at the Site was also used in other
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products that may have been commonly used in the area. Also, aging and environmental
exposure of the arsenic over 50 plus years since the release would have diminished any
type of fingerprint that might have existed.

Instead, EPA based the sampling design on an air dispersion model. Numerous
assumptions were necessary for the creation of the aerial dispersion model. Using
information on how the facility operated and wind-rose data for the Minneapolis area, EPA
ran the Industrial Source Complex 3 (ISC3) model. The model results predicted that air
dispersion from the CMC Heartland Site would result in arsenic deposition of arsenic
concentrations greater than 10 parts per million on properties within the boundary
identified in Figure 3. To evaluate the conceptual site model of air dispersion from the
CMC Heartland Site, the RI was developed to sample 100 percent of the residential
properties within the modeled air dispersion boundary. The modeled boundary was
modified slightly to include sampling of entire blocks as shown in Figure 3. This
boundary defined the extent of the Site for the purposes of the sampling effort, and
ultimately, based on the data analyses discussed below, this boundary defines the extent of
the Site for purposes of the ROD.

12.8 Nature and Extent of Soil Contamination

This section summarizes the nature and extent of contamination identified in soils at the
Site. The nature and extent is based on results of surface soil sampling performed at the
Site from 2001 through 2006 and subsurface soil sampling results from the August 2006
sampling event, along with information on subsurface conditions from the removal
actions performed to date. Based on previous sampling efforts, and the Site history,
arsenic was identified as the only contaminant of concern at this Site. Therefore, arsenic
results were evaluated to determine the extent of the contamination and identify
properties and areas where arsenic concentrations create an immediate health risk (greater
than 95 mg/kg). Groundwater was characterized in previous studies under State
authorities and a current groundwater source remedy and monitoring program is in place.
Groundwater is not discussed in depth in this section.

The results from the surface and subsurface soil investigations within the Site indicate
that arsenic in the soil is present at varying concentrations at properties across the area
(see Figure 7). Background concentrations were identified as ranging up to 16
milligrams per kilogram (mg/kg) and arsenic soil concentrations within the Site area
range from background concentrations up to 2,880 mg/kg. The vertical extent of arsenic
concentrations above background appears to be no greater than 3 feet bgs.

Of the 3,578 properties sampled, 197 residential properties were found to have
concentrations above the removal action level of 95 mg/kg, and are scattered throughout
the Site investigation area. The 197 properties with results over 95 mg/kg have been, and
continue to be addressed through EPA’s removal authorities. The removal actions are
anticipated to be complete by the end of 2008. All sample results from the schools and
parks were within background levels.
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12.8.1 Contamination Source

As previously described the conceptual Site model for the source of the arsenic
contamination within the Site is the CMC Heartland Site. Arsenic-based pesticides and
herbicides were blended, stored, and distributed at the CMC Heartland Site from 1938
through 1963. These products contained arsenic trioxide, which was delivered to the Site
by rail, and unloaded from rail cars on uncovered conveyor belts. Arsenic trioxide is a
fine powder that would be susceptible to airborne dispersal, the transport mechanism
evaluated from the CMC Heartland Site. Dispersion of arsenic-contaminated material
continued to occur to a lesser extent during U.S. Borax’s operations from 1963 to 1968.

The MnDOT identified arsenic impacts in the area in 1994 during reconstruction of
Hiawatha Avenue near the CMC Heartland Site. Subsequent investigations at the CMC
Heartland Site property detected arsenic in surface soil at concentrations up to 5,000
mg/kg (MDA, 2004a). Other locations evaluated in the RI as potential sources of arsenic
in the area included the railroad and the City of Minneapolis incinerator. The railroad
corridor and incinerator which are located in the SMRSCS investigation area near the
CMC Heartland Site, were ruled out as primary sources of the arsenic contamination.

Arsenic trioxide was delivered by rail to the CMC Heartland Site during the blending of
arsenic-based pesticides and herbicides, so in 2000, HCRRA sampled the railroad
corridor near the southwest corner of the CMC Heartland Site. Arsenic was detected and
concentrations decreased with distance from the CMC Heartland Site from the east to
west. During investigations in 2003, arsenic was detected in the railroad corridor at
concentrations above the state Recreational Soil Reference Value at 25 of the 40 sample
locations. The maximum arsenic concentration detected was 85 mg/kg. These results
were orders of magnitude less than concentrations detected at the CMC Heartland Site
and limited to the area nearest the CMC Heartland Site. The railroad corridor was
therefore not further evaluated as the source of arsenic in the conceptual site model.

In July 2004, EPA collected two ash samples from the City of Minneapolis incinerator
facility. Sample results for the two samples were 66 mg/kg and 110 mg/kg. These
concentrations were orders of magnitude less than concentrations detected at the CMC
Heartland Site and the incinerator was therefore not further evaluated as the source of
arsenic in the conceptual site model. This further supported the conclusion that the
operations at the former plant site were the source of the area-wide arsenic
contamination.

12.8.2 Surface Soil

Soil sampling was conducted from 2001 to 2006 in the Site area to evaluate potential
arsenic contamination in the residential neighborhoods surrounding the CMC Heartland
Site. The sampling activities were performed in 2006 to determine arsenic concentrations
at 100 percent of the residential properties within the SMRSCS for evaluation of arsenic
distribution and identification of properties and areas where arsenic concentrations create
an immediate health risk (greater than 95 mg/kg).
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The surface soil samples collected in 2001 through 2005 had been concentrated primarily
in the area to the northwest of the CMC Heartland Site, as the prevailing winds in this
area were from the southeast to the northwest in the summer months; the months that the
facility was active. The 2006 surface soil investigation focused on sampling in an
approximate ¥%-mile radius in all directions from the CMC Heartland Site at residential
properties, schools, and parks not previously sampled, in order to characterize the
horizontal distribution of arsenic in soils within the limits of the EPA air dispersion
model for the Site. Figures 4 and 5 provide the locations of the surface soil arsenic
sample locations and results used in this ROD.

Arsenic surface soil sample results at the Site ranged from 0.11 mg/kg to 2,880 mg/kg.
Out of 3,578 properties sampled during the 2001 to 2006 investigations, a total of 197
properties were identified with arsenic results greater than 95 mg/kg. An additional 135
properties within the Site were not sampled between 2001 and 2006 due to property
owner access refusal. Table 1 provides a summary of the maximum arsenic
concentration detected per property from the combined 2001 to 2006 data set.

TABLE 1
Arsenic Distribution By Property In Surface Soils
South Minneapolis Residential Soil Contamination Site — Minneapolis, Minnesota

210 and <20 220 and <30 230 and 260 and <95
<10 mg/kg mg/kg mg/kg <60 mg/kg mg/kg 295 mg/kg

Number of
Properties 2,600 302 127 232 120 197

12.8.2.1 Background Evaluation

To evaluate background concentrations, a statistical analysis was performed using 7,519
surface soil sample results collected between 2001 and 2006.

Probability plots graph the measured concentrations against those expected if the data (or
the transformed data) are normally distributed. As a result, the data points tend to form
straight lines when the data resemble a normal distribution (or when the log-transformed
results resemble a lognormal distribution). The probability plots indicate that the Site
arsenic data are neither normally nor log normally distributed, but suggest the existence
of two distinct and different distributions. The distributions consist of “background”
levels and a population that is distinctly different, limited to concentrations in excess of
approximately 16 to 17 mg/kg.

As a result of the statistical analyses, the background range identified for the Site
includes the following: less than 10 mg/kg represents background; greater than 10 mg/kg
and less than 17 mg/kg represents mixed results background and contaminated soils and
so may or may not show Site-related impacts; and equal to or greater than 17 mg/kg soils
are affected by Site-related arsenic contamination. For the purpose of this ROD,
background concentrations will be considered 16 mg/kg and less.
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TABLE 2
Site Data Subset Summary Statistics
South Minneapolis Residential Soil Contamination Site — Minneapolis, Minnesota

Arsenic 95% Upper  Coefficient

. Range Median Mean Standard .
Concentraton N (mg/kg) (mg/ke) (mg/kg) Deviation Confidence of
Range & g/ke g/ke Limit Variation

Likely
Uncontaminated 5929 0.11-10 4.90 5.07 1.84 5.02,5.11 0.363
Mixed 12.48
Population 431 10.06 - 17 12.0 12.67 1.94 12.85, 0.153
Exceeds 1159 17.1-2880 459 86.6 150.0 78.0,953  1.731
Background

12.8.3 Subsurface Soil

Information regarding arsenic concentrations in the subsurface soils has been obtained in
two ways. First, subsurface soil sampling was conducted in August 2006 at select
residential properties. The subsurface soil sampling was performed to characterize the
vertical distribution of arsenic in soils within the limits of the Site. The vertical
distribution was used to identify whether arsenic impacts were limited to surface soils as
expected with air dispersion and to evaluate vertical migration of arsenic and potential
leaching from the soils. Second, subsurface soil samples have been taken from the base
of the excavations at properties where soils removals have been performed (134
properties). The purpose of these samples has been to characterize the arsenic
concentrations remaining at the base of the excavations. These post-excavation samples
were not intended to fully characterize the arsenic concentrations deeper than 12 to 18
inches below the ground surface. However, they provide some information in regards to
concentration gradients within the first foot of soil at properties with very high pre-
excavation surface soil arsenic concentrations.

In the August 2006 sampling effort, a total of 120 subsurface soil samples (excluding
quality control samples) were collected from 20 soil borings. The samples were collected
from 1-foot intervals from ground surface to a depth of 5 feet, and one sample was
collected at a depth of 10 feet.

The associated surface soil (0- to 3-inch) sample results ranged from a concentration of
2.3 mg/kg up to 293 mg/kg. Arsenic concentrations found in the subsurface ranged from
0.48 mg/kg to 224 mg/kg. Arsenic at concentrations above background was limited to
the upper 2 to 3 feet bgs. Of the 20 total soil borings, 4 borings had arsenic
concentrations above the background concentration to a maximum depth of 2 feet bgs.
One boring location had arsenic concentrations above background down to a maximum
depth of 3 feet bgs.
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The results from the 2006 subsurface soil investigation indicate that the arsenic in the soil
above background is located in most cases within the upper 2 feet of the soils. This
indicates that the mobility of the arsenic in the soils is limited.

EPA has collected and analyzed approximately 256 post-excavation samples from the
163 properties where soil removals have taken place. Eleven sample results showed an
increase from the surface to the base of the excavation, however the remaining 245
showed a decrease in concentration with an average six-fold decrease in arsenic
concentration. Thirty-seven post-excavation samples showed arsenic concentrations
above 95 mg/kg at the base of the excavation. However, only four of those locations had
higher arsenic concentrations at the base of the excavation than at the surface. This data
adds support to the conclusions of the 2006 subsurface soil investigation that the Site
related arsenic contamination should remain in the upper two feet of the Site soils, and
generally, subsurface soil arsenic concentrations above the acute risk based concentration
of 95 mg/kg should be limited to those properties with surface soil arsenic concentrations
above 95 mg/kg.

12.8.4 Affected Areas

This RI focused on the residential properties, parks, and schools within the Site area.
Arsenic above background concentrations is found throughout the Site, and affected areas
include yards, lawns, gardens, and other unpaved surfaces of residential properties.
Elevated arsenic above background concentrations was not detected at any schools or
parks. The properties with elevated arsenic were located across most of the Site. To
evaluate the affected areas with the conceptual site model of aerial dispersion from the
CMC Heartland Site, statistical analyses were performed on the data set for trends in
direction and distance of affected areas from the CMC Heartland Site and age of the
properties relative to operations at the CMC Heartland Site.

12.8.4.1 Directionality

Arsenic concentrations were evaluated in different directions and distances from the
CMC Heartland Site in order to determine if the contaminant distribution was consistent
with the prevailing winds relative to the facility. Statistical analyses showed that
evaluating arsenic concentrations as both a function of distance and direction from the
Site were inconclusive overall, with arsenic concentrations exceeding 95 mg/kg located
in all directions and at virtually all distances. These results are likely the result of the
length of time since the original release as well as the anthropogenic activity in area.

Directional plots of arsenic at different concentration levels showed a significant, but
weak correlation between distance in a specific direction and concentration for five
directions. Arsenic soil concentrations appeared to be increasing with distance to the
northeast and south, while decreasing to the northwest, west, and southeast. The
decreasing trends are consistent with aerial dispersion from the CMC Heartland Site but
present only in a few directions from the CMC Heartland Site and the overall variability
in the data limits the predictability of these relationships. The likelihood of intervening
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acts at many properties in the investigation area make it very hard to evaluate statistical
significance. Some of those acts (e.g., pesticide application, importing fill) could
increase surface arsenic levels, while others (tilling, sodding, construction) could
decrease surface arsenic levels. In addition, these decreasing trends are strongest at lower
arsenic concentrations (background concentrations) and do not fully explain the higher
concentrations. The Site conceptual model, based on contamination due to aerial
dispersion only, does not fully account for the relatively high concentrations of arsenic in
all directions and distances.

12.8.4.2 Relationships with Housing Age

Pesticide formulation activities by Reade Manufacturing occurred at the CMC Heartland
Site from 1938 through 1963 and is considered the period that would be primarily
responsible for airborne dispersion from the plant site. Property specific activities since
that time may have affected the arsenic concentrations in the surface soils at residential
properties, specifically new home construction. Therefore, residential property age was
evaluated with surface soil arsenic concentrations to determine if properties with homes
constructed prior to or during pesticide formulation activities at the CMC Heartland Site
have greater surface soil arsenic concentrations than residential properties constructed
after 1963 (EPA, 2007b). Because activity at the Site decreased significantly after 1963,
dispersion after that point may likely have been limited only to the residences in close
proximity to the Lite Yard.

Home construction dates and spatial data were obtained from Hennepin County, with
data current through August 2005. For this evaluation, residential properties evaluated
considered all apartments, condominiums, duplexes, townhouses, and single-family
residences. Because multiple samples had been collected from each property (i.e., front
yard, back yard) only the maximum arsenic concentration per residential property was
used (EPA, 2007b).

A scatter-plot of maximum arsenic concentration versus home age indicates a gradual
increase in concentrations with an increase in the age of the property as shown in the Figure
8 below.
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Further investigation of this relationship indicated that homes constructed prior to 1963
had a proportionally greater number of arsenic concentrations above 95 mg/kg than
homes constructed after 1963 (EPA, 2007b). Approximately 9 properties with homes
constructed post-1963, have arsenic concentrations above 25 mg/kg. Approximately 17
properties with homes constructed post-1963 have arsenic concentrations above 16
mg/kg. The ages of homes are randomly distributed throughout the study area, as are the
arsenic concentrations. This analysis would seem to indicate that whatever process
caused the high arsenic concentrations is no longer occurring to the same extent.

13.0 Current and Potential Future Land and Water Uses

13.1 Land Uses

The area encompassed by the Site includes residential, commercial, industrial, and
municipal properties. The Site is largely residential, with much of the housing built from
the early 1900s through 1930s. The former plant site property has been redeveloped as a
commercial warehouse facility and includes a family clinic. Land use in the Site area has
been fairly consistent over the years, with residential properties remaining residential.
The land use is not anticipated to significantly change. The City of Minneapolis does
have an enforced zoning program.

13.2 Ground-Water and Surface Water Uses

There are no private drinking water wells within the Site area. The municipality supplies
all drinking water and the Mississippi River is the source of the water. City of
Minneapolis, Minnesota Code of Ordinances Chapter 9, Section 1 requires all properties
within the city to connect to the municipal water supply. A Special Well Construction
Area (SWCA) has been established by the MDH related to the arsenic plume from the
former CMC Heartland Site. The SWCA, which took effect on April 1, 2005, applies to
the construction, repair, and sealing of all wells and will remain in effect until further
notice. This area includes the area bounded by East 26th Street on the north, 26th
Avenue on the east, Lake Street on the south, and Bloomington Avenue South on the
west, within the city of Minneapolis (MDH, 2005).

The SWCA requires that: 1) Permit applications and plans for water-supply wells and
monitoring wells must be submitted to the City of Minneapolis, which will then consult
with MDH. Notifications and plans for dewatering wells must be submitted to the MDH,
which will then consult with the city of Minneapolis. The SWCA requires that both the
city of Minneapolis and the MDH will consult with the MDA; 2) Construction of a new
well, or modification of the depth of an existing well, may not take place until plans have
been reviewed and approved; 3) Special well construction and/or monitoring
requirements may be imposed depending on well location and use in order to protect
public health and groundwater quality and to prevent contaminant migration; 4) Water-
supply wells will not be approved for completion in the terrace deposits, glacial drift,
Platteville limestone, or St. Peter sandstone in the SWCA for any consumptive uses or
other uses involving human contact, including drinking, cooking, bathing, manufacturing

33



or processing of food, drink, or pharmaceuticals, or to supply water to plumbing fixtures
accessible to humans; 5) For all water-supply wells (including remedial wells),
dewatering wells, and monitoring wells, a sampling plan and schedule to monitor arsenic
concentrations must be submitted and approved prior to start of well construction.
Approvals must be obtained from the appropriate local and/or state agencies for any
discharge of water from these wells; 6) Well construction or reconstruction will not be
approved if the MDH, in consultation with the MDA, concludes that the proposed
construction or reconstruction may interfere with remediation efforts, cause further
spread of contamination, or result in human exposure to contaminants at concentrations
exceeding U.S.EPA Maximum Contaminant Levels (MCLs) or Minnesota Health Risk
Limits (HRLs); 7) The permanent sealing of a well completed in bedrock may not take
place until after the MDH and the city of Minneapolis (water-supply wells and
monitoring wells) have reviewed and approved the plans for the proposed sealing. In
addition to the required notification or permit, the plan must include the following
information: street address; original well depth; current well depth; casing type(s),
diameter(s), depth(s); methods for identifying and sealing any open annular space;
methods for identifying and removing any obstructions; and grout materials and methods.

14.0 Summary of Site Risks

The baseline risk assessment estimates what risks the Site poses if no action were taken.
It provides the basis for taking action and identifies the contaminants and exposure
pathways that need to be addressed by the remedial action. This section of the ROD
summarizes the results of the baseline risk assessment for this Site. A Baseline Human
Health Risk Assessment (BHHRA) for the Site was completed in September 2007. A
Screening Level Ecological Risk Assessment (SLERA) for the Site was completed in
November 2007.

14.1 Summary of Baseline Human Health Risk Assessment

The South Minneapolis Residential Soil Contamination Site BHHRA followed a four-
step process:

a. Hazard identification (Identification of COCs),
b. Exposure assessment,

¢. Toxicity assessment, and

d. Risk characterization.

The EPA used an exposure point concentration (EPC) for each COC and the reasonable
maximum exposure (RME) scenario and central tendency exposure (CTE) to estimate
risk. The term “RME” refers to a type of high-end exposure estimated by using default
values, and is typically used as the basis for action at a Superfund site. The term “CTE”
refers to an average exposure that is more likely to occur at a site. Reasonable maximum
exposure (RME) and central tendency exposure (CTE) scenarios were estimated for
residents and construction workers.
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To assess potential exposures to arsenic at the Site, potential intakes were quantified. A
soil EPC based on background (16 mg/kg) was first evaluated. Potential risks associated
with three additional soil EPCs were quantified:

95 mg/kg (the removal action level)
500 mg/kg (a value close to the mean concentration of residential yards currently
above the removal action level)

e 1,500 mg/kg (the approximate maximum detected concentration at homes that
have not yet been remediated)

The baseline HHRA provided an evaluation of the carcinogenic and non-carcinogenic
risks associated with current and future exposures by residents (adult and child), residents
(adult and child) with vegetable gardens, and construction workers. The potential exposure
routes that were quantified included accidental ingestion (through hand-to-mouth
activities), dermal contact (through the skin), and inhalation of arsenic in soil and outdoor
air. In addition, potential intakes for residents were quantified for the ingestion of
homegrown garden vegetables grown in arsenic-impacted soil. The HHRA identified that
arsenic is present in the SMRSCS at concentrations that result in an estimated risk above
EPA’s target risk levels.

The HHRA calculated risk-based PRGs for arsenic for residents with and without
vegetable gardens and for construction workers. The calculations indicate that arsenic
concentrations of 25 mg/kg (or less) are protective of persons residing in the area for up
to 50 years with vegetable gardens, and arsenic concentrations of 261 mg/kg (or less) are
protective of construction workers.

The HHRA estimated that most of the risk is from incidental ingestion of soil and dust
(approximately 70 percent) and eating garden vegetables (approximately 25 percent). A
small proportion of estimated risk (approximately 4 percent) is from dermal contact with
soil, and a very small relative proportion of potential risk (less than 0.05 percent) is from
inhalation of dusts. The estimated risks likely exaggerate the estimates of potential risk
due to uncertainties and very conservative assumptions required throughout the HHRA
process.

14.1.1 Chemical of Potential Concern Selection Process

Chemicals of potential concern (COPCs) are contaminants that potentially present the
greatest human health concerns (i.e., those present in the highest concentrations, with the
widest distribution over the Site, or that exhibit the highest mobility or the highest
toxicity). The purpose of identifying COPC:s is to focus the risk assessment on the most
important contaminants found at a site. Table 3 summarizes the data pertaining to the
selection of the COPC for this Site. The only COPC at the SMRSCS is arsenic. Arsenic
trioxide is the chemical that was used in the pesticide formulation at the former plant site
and is the material that, due to its physical characteristics and handling, would have
become entrained in the air, deposited on the facility soils, and migrated onto surrounding
area soils. There is no information, from on-site sampling or historical information,
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indicating that other chemicals were used at the facility that would have migrated off-site,
impacting the surrounding neighborhood. Arsenic was the only chemical sampled for,
and analyzed during the RI. Arsenic is the only contaminant of concern (COC) for the
Site.

14.1.2 Data Used in the HHRA

e Soil samples were collected during the RI field activities, and during post-
excavation sampling at remediated properties. For each property sampled, a five-
point composite soil sample was collected from the yard from depth intervals
within 0-18 inches. If more than one sizable yard was present on a property (e.g.,
front yard, side yard, and/or backyard), one five-point composite sample was
collected from each yard. The available dataset consists of 7,521 soil samples that
were collected through the end of 2007 (including original samples and post-
remediation samples) for arsenic analysis. All data were validated in accordance
with EPA’s Quality Assurance/Quality Control (QA/QC) process.

As mentioned above the data set consists of 7,521 soil samples, representing 3,578
properties. Arsenic was detected in all samples. The concentrations ranged from 0.11
mg/kg up to 2,880 mg/kg. Probability plots of the Site arsenic data were performed to
analyze background concentrations ranges for arsenic. As discussed above in Section
12.7.2.1, the analysis determined that background concentrations within the Site area can
range as high as 16 mg/kg. Tables 2 and 3 summarize the soil sampling data.

14.1.3 Potential Receptors and Exposure Pathways and Exposures
Quantified

A BHHRA conceptual site model (CSM) was prepared for the Site, presenting the
potential chemical exposure media, exposure points, receptors (current and future), and
exposure routes. The CSM is provided in Table 4 and is discussed further above in
Section 12.1. Various realistic potential receptors were identified at the Site based on the
CSM and were addressed in the BHHRA and are also summarized in Table 4. Exposure
point concentrations (EPCs) were calculated for the COPCs in each data grouping and
used in estimating potential intakes and risks for the following receptors:

Current/Future Residential Adult and Child— For both adult and child residents,
potential accidental ingestion (via hand-to-mouth activities), dermal contact (through the
skin), and inhalation (outdoor air) exposures of arsenic in soil and outdoor air were
quantified. In addition, potential intakes were quantified for ingestion of homegrown
garden vegetables based on modeled concentrations in vegetables grown in arsenic
contaminated soil. The pathways include resident child, daycare child, and recreational
child.

Current/Future Construction Worker—Workers engaged in short-term remodeling or
construction activities at residential properties to soil depths of 5 feet.
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14.1.3.1 Exposure Point Concentrations

To assess potential exposures to arsenic at the Site, potential intakes were quantified. A
soil EPC based on background (16 mg/kg) was first evaluated. Potential risks associated
with three additional soil EPCs were quantified:

e 95 mg/kg (the removal action level);

e 500 mg/kg (a value close to the mean concentration of residential yards currently
above the removal action level); and,

¢ 1,500 mg/kg (the approximate maximum detected concentration at homes that
have not yet been remediated)

Muitiple soil EPCs are not presented in the risk calculations since risk estimates are
directly proportional to EPCs, and when risk estimates are calculated for one soil EPC,
the estimated risks associated with other EPCs can be calculated by applying the ratio of
the original EPC to the associated risk estimate.

14.1.3.2 Exposure Factors

Reasonable maximum exposure (RME) and central tendency exposure (CTE) scenarios
were estimated for residents and construction workers. The exposure factors used in the
RME and CTE intake calculations are presented in Tables 5.1 through 5.9.

Detailed calculations for the derivation of body weight, skin surface area, and dermal
absorption factors used in the intake calculations are provided in Tables 6.1 and 6.2.
Exposure parameters used in this risk analysis are identified in Tables 5.1 through 5.9. A
few of the key parameters used in the HHRA are listed below:

e Adult and child residents and construction workers were evaluated as potential
receptors in the area;

e Residents were assumed to be exposed to arsenic in soil or dust through incidental
ingestion for 350 days/year; construction workers were assumed to be exposed to
soil for 90 days/year;

¢ Residents were assumed to be exposed to arsenic adhered to soil particulates in
ambient air and to dermally contact soil for 185 days/year (the number of days
where the soil is not snow-covered and it is not raining in Minneapolis);

e Residents were assumed to grow vegetables in their home gardens. The homegrown
garden vegetables were categorized into two groups: aboveground vegetables (e.g.,
eggplants, tomatoes, and leafy vegetables) and belowground vegetables (e.g., carrots
and potatoes). Over an assumed 4-month growing period during the year, residents
are assumed to consume aboveground vegetables for 90 days and belowground
vegetables for 60 days; and,

e The HHRA assumed residents were exposed to arsenic in soil/dust for 50 years
(to evaluate a high-end exposure) and 15 years (to evaluate an average exposure);
10-year exposures were assumed for construction workers (to evaluate a high-end
exposure) and 1 year (to evaluate an average exposure).
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14.1.4 Toxicity Assessment

The following hierarchy of sources was used to obtain toxicity data for arsenic in soil at
the Site:

e EPA Integrated Risk Information System
¢ Provisional Peer-Reviewed Toxicity Values (EPA Region 9, 2004)
¢ Health Effects Assessment Summary Tables (EPA, 1997a)

Noncancer toxicity values used in the HHRA are presented in Tables 7.1 through 7.2 and
cancer toxicity values are presented in Tables 8.1 and 8.2.

IRIS provides a database of human health effects that may result from exposure to
arsenic. Arsenic is a human carcinogen that can be inhaled, ingested, or absorbed.
Studies have shown that arsenic intake can be associated with certain types of cancer
such as lung, liver, kidney, bladder, and skin. The RfD is an estimate of a daily exposure
to people that will not cause appreciable risks during a lifetime. The RfD for arsenic is
based on human chronic oral exposure studies and a safety factor of 3. The RfD is based
on the Lowest Observed Adverse Effect Level (LOAEL) and the critical health effects
are hyperpigmentation, keratosis and possible vascular complications.

Toxicity values provided by EPA typically reflect doses to study subjects via ingestion or
inhalation exposures. However, dermal exposures are expressed as absorbed doses.
Therefore, the absorbed-dose intakes for dermal exposure must be used with absorbed-
dose toxicity values. The absorbed-dose toxicity values were calculated by applying oral
absorption factors to administered-dose toxicity values.

14.1.5 Risk Characterization

For carcinogens, risks are generally expressed as the increased incremental probability of
an individual’s developing cancer over a lifetime as a result of exposure to the
carcinogen. Excess lifetime cancer risk (ELCR) is calculated from the following
equation:

Risk = CDI x SF

where: risk = a unitless probability (e.g., 2 x 10s) of an individual’s developing
cancer
CDI = chronic daily intake (mg/kg-day)
SF = slope factor, expressed as (mg/kg-day)-1.

These risks are probabilities that usually are expressed in scientific notation (e.g.,1x10°).
An excess lifetime cancer risk of 1x10°° indicates that an individual experiencing the
reasonable maximum exposure estimate has a 1 in 1,000,000 chance of developing cancer
as a result of Site-related exposure. This is referred to as an “excess lifetime cancer risk”
because it would be in addition to the risks of cancer individuals face from other causes
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such as smoking or exposure to too much sun. The chance of an individual’s developing
cancer from all other causes has been estimated to be as high as one in three. The EPA’s
generally acceptable risk range for Site-related exposures is 1x10™ to 1x10°.

The potential for noncarcinogenic effects is evaluated by comparing an exposure level
over a specified time period (e.g., lifetime) with a reference dose (RfD) derived for a
similar exposure period. An RfD represents a level that an individual may be exposed to
that is not expected to cause any deleterious effect. The ratio of exposure to toxicity is
called a hazard quotient (HQ). An HQ <1 indicates that a receptor’s dose of a single
contaminant is less than the RfD, and that toxic noncarcinogenic effects from that
chemical are unlikely. The Hazard Index (HI) is generated by adding the HQs for all
chemical(s) of concern that affect the same target organ (e.g., liver) or that act through
the same mechanism of action within a medium or across all media to which a given
individual may reasonably be exposed. An HI<1 indicates that, based on the sum of all
HQ’s from different contaminants and exposure routes, toxic noncarcinogenic effects
from all contaminants are unlikely. An HI > 1 indicates that Site-related exposures may
present a risk to human health. The HQ is calculated as follows:

Non-cancer HQ = CDI/R{D

where: CDI = Chronic daily intake
RfD = reference dose.

CDI and RID are expressed in the same units and represent the same exposure period
(i.e., chronic, subchronic, or short-term). SF = slope factor, expressed as (mg/kg-day)-1.

Potential excess lifetime cancer risks (ELCRs) and hazard indexes (Hls) were calculated
using RME and CTE assumptions for identified receptors and exposure pathways. The
calculated ELCRs and HIs are presented in Tables 7.1 through 7.3 and summarized in
Tables 9.1 through 9.3 and Tables 10.1 through 10.3 of HHRA Appendix A. The
potential risks calculated for each receptor/exposure pathway combination are presented in
the Table 9 of this ROD.

The HHRA estimated that most of the risk is from incidental ingestion of soil and dust
(approximately 70 percent) and eating garden vegetables (approximately 25 percent). A
small proportion of estimated risk (approximately 4 percent) is from dermal contact with
soil, and a very small relative proportion of potential risk (<0.05 percent) is from
inhalation of dusts.

39



TABLE 9
RME and CTE Scenario Risk Estmates For Various Arsenic Concentrations
South Minneapolis Aesidential Soi Confarminzlion Site — Minnaapols, Wnnesols

RME CTE

Lm?;ﬂm ) Arsenic Concentration (mg/kg) Arsenic Concentralion (mgfkg)

16 25 85 500 1500 16 25 a5 500 15060
Aggregate Child/'Adulit g . - -
Resident {with gardan E-x:ﬂ 1:}& -uqcr Ex;l'.r Err;lﬁ . - _ N
vegetable consumption)
Aggregate Child!Adu
Rasident {without Sx10 Bx10° | 3x10 K10 4xid 1100 230 Bl -Hill;" 1xig?
gan:lan stahl 5 5 4 L] 3 5 & 5
consumplion)
Construction Worb -h:;ltl' Ex:l}' Exl;lﬂ' 1xJD' -q.x"ll:i' EITIIZI' :'J-J::IEI' ngﬂ' ?J:E!EI' a1

RME CTE
Hazard index Arsenic Concentration
Estimates (mg/kg) Arsenic Concentration (mg/kg)

16 25 25 500 1500 16 25 5 500 1500
Infant/Child Resident
(with garden vegetable 0.8 1 a 20 B - - - - -
consumption)
Irfant/Child Residant
[without garden
vegetabie 0.6 1 a3 i 52 0.3 0.5 2 2] 25
consumption)
Construction Worker .06 A 0.4 2 B LI | 0.2 0.8 | 13
Palieg:

Lifetime cancer risks ware calodated for aggregate adult'child residents since lifstime cancer rsks are
averaged owver a Bfetime.

His wera calculated for aggregate infantchild residents only since Mis calculated for this racaptar ara marne
consarvative than the HI for an agdult resident,

Highlighted values exceed the largel range.

14.1.5.1 Current / Future Residential Adult and Child {With
Garden Vegetable Consumption)

Potential ingestion, dermal contact, and inhalation exposures to arsenic in surface soil
were quantified for adult and child residents in a residential setting. Under the RME
scenario, the consumption of vegetables from the garden was included in the calculations.
ELCRs and Hls were not calculated for the CTE scenario which assumed that vegetables
will be grown in community gardens with background arsenic concentrations or the
vegetables would be purchased. Therefore, this pathway is incomplete. Under the RME
scenarios using EPCs ranging from 16 mg/kg (background) up to 1500 mg/kg
{(approximate maximum detection), scenarios have estimated risks above the target range.
The ELCR exceeds | x 107 for EPCs of 95 mg/kg, 500 mg/kg and 1500 mg/ke for the
RME scenario. The estimated HI exceeds 1 with EPCs of 95 mg/kg, 500 mg/kg and 1300
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mg/kg under the RME scenario. Therefore, arsenic was identified as a chemical of
concern (COC) for adult and child residents at residential properties with a garden.

14.1.5.2 Current / Future Residential Adult and Child
(Without Garden Vegetable Consumption)

Potential ingestion, dermal contact, and inhalation exposures to arsenic in surface soil
were quantified for adult and child residents in a residential setting. Under the RME and
CTE scenarios using EPCs ranging from 16 mg/kg (background) up to 1,500 mg/kg
(approximate maximum detection), scenarios have estimated risks above the target range.
The ELCR exceeds 1 x 10 for EPCs of 95 mg/kg, 500 mg/kg and 1,500 mg/kg for the
RME scenario and 500 mg/kg and 1,500 mg/kg for the CTE scenario. The estimated HI
exceeds 1 with EPCs of 95 mg/kg, 500 mg/kg and 1500 mg/kg under both the RME and
CTE scenarios. Therefore, arsenic was identified as a COC for adult and child residents
at residential properties.

14.1.5.3 Current / Future Construction Worker

Potential ingestion, dermal contact, and inhalation exposures to arsenic in soil to depths
of 5 feet were quantified for a construction worker in the SMRSCS. Under the RME and
CTE scenarios using EPCs ranging from 16 mg/kg (background) up to 1,500 mg/kg
(approximate maximum detection), scenarios have estimated risks above the target range.
The ELCR exceeds 1 x 10 for EPCs of 1,500 mg/kg for the RME scenario. The
estimated HI exceeds 1 with EPCs of 500 mg/kg and 1,500 mg/kg under both the RME
and CTE scenarios. Therefore, arsenic was identified as a COC for construction workers
at residential properties, and PRGs for arsenic will be identified in the FS.

14.1.6 Uncertainties

The calculated excess lifetime cancer risks (ELCRs) and hazard indices for RME
scenarios are estimates of potential upper-bound risks that are useful in regulatory
decision-making. It is improper to consider the risk estimates to be representative of
actual risk to potentially exposed individuals because risks were estimated by making
numerous conservative assumptions (that is, assumptions that overestimate potential
exposure and potential risk).

Various uncertainties are associated with the risk estimates. Some exposure and toxicity
assumptions have greater amounts of scientific data supporting them than others.
Uncertainty is introduced into the risk assessment process every time an assumption is
made. Inregulatory risk assessment, the methodology dictates that assumptions err on
the side of overestimating potential exposure and risk. The effect of using numerous
assumptions, each of which overestimates potential risk, is to exaggerate estimates of
potential risk. Such estimates do provide a very conservative estimate that likely
overstates the potential health impacts associated with a site.
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Unsieved soil samples were analyzed for total arsenic although arsenic concentrations
may vary by particle size. If higher arsenic concentrations are associated with smaller
grain size (e.g., the particle size [less than 250 microns] that adheres to people’s hands
and is ingested), then actual EPCs for receptors will be higher than the concentrations
measured for unsieved soil samples. Consequently, the use of unsieved soil samples may
result in an slight underestimate of exposure.

In this HHRA, the specific form of arsenic was not known. In surface soil, inorganic
arsenic almost always predominates; therefore, for this HHRA, the arsenic was assumed
to be in the form of inorganic arsenic. Inorganic arsenic is more toxic than organic
arsenic; the use of toxicity values for inorganic arsenic is thereby expected to result in an
overestimate of exposure.

Some of the EPA default exposure factor values (e.g., exposure duration) were increased
based on input received during the September 26, 2006 public meeting. In addition, the
relative bioavailability of arsenic in soil was assumed to be 90 percent due to the lack of
site-specific bioavailability information; the risk estimates presented in the HHRA are
based on 90 percent bioavailability. These assumptions would both also result in an
overestimate of exposure.

14.2 Summary of Screening Level Ecological Risk Assessment

A screening level ecological risk assessment (SLERA) was prepared for the Site in
accordance with the Ecological Risk Assessment Guidance for Superfund: Process for
Designing and Conducting Ecological Risk Assessments, Interim Final (EPA, 1997b).
The following sections summarize the results of the SLERA that was completed in
November 2007 (CH2M Hill, 2007b). In summary, no population level risks are
expected.

14.2.1 Preliminary Problem Formulation

The Site investigation area includes approximately 1,480 acres of residential, industrial,
commercial, and municipal properties. It is estimated that approximately 300 of the 1,480
acres would be considered habitat for evaluation in this ERA. The majority of the habitat
in the SMRSCS is in the form of maintained areas that are of marginal quality for support
of ecological receptors. A cemetery and several parks cover approximately 50 of the 300
acres, with the remainder being lawns, gardens, and other landscaping maintained by
residents.

Ecological receptors that may be exposed to arsenic in soil include plants, invertebrates,
birds and mammals that are common to residential areas (e.g., maple trees, earthworms,
American robin, fox, squirrel, and raccoon). There are no water bodies or wetlands within
the SMRSCS.
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14.2.2 Ecological Effect Evaluation

EPA Ecological Soil Screening Levels (Eco-SSLs) were used to evaluate the potential for
arsenic in soils to pose a risk to ecological receptors inhabiting the Site. Eco-SSLs are soil
concentrations protective of ecological receptors that are in contact with soil or consume
biota that live in or on soil. Eco-SSLs for arsenic are as follows: 18 mg/kg for plants, 43
mg/kg for avian wildlife, and 46 mg/kg for mammalian wildlife (CH2M Hill, 2007b). No
Eco-SSL has been developed for the exposure of invertebrates to arsenic.

14.2.3 Screening Level Exposure Estimate and Risk Calculation

The maximum concentration of arsenic detected in soil was 2,880 mg/kg. This
concentration exceeds the Eco-SSLs for plants, birds, and mammals, indicating the
potential for risk. Because the maximum detected concentration exceeded the soil
screening levels for arsenic, the ERA process was continued to the exposure assumption
refinement step.

14.2.4 Refinement of Exposure Assumptions

As discussed below, no population level risks are expected based on the analyses
completed by EPA. A total of 7,521 surface soil samples were collected and analyzed for
arsenic from 3,578 residential properties, schools, and parks comprising an area of over
618 acres. This sample density results in an average of 12 samples per acre, assuming
equal sample distribution. Due to the high sample density, central tendency measures
(e.g., mean and median) can provide a realistic estimate of the potential exposure to
ecological receptors within the estimated 300 acres of habitat in the SMRSCS.

The mean and median arsenic concentrations were 18.1 and 5.6 mg/kg, respectively. The
mean arsenic concentration of 18.1 mg/kg is just above the Eco-SSL of 18 mg/kg indicating
that plants could potentially be a risk. However, review of the data set indicates that there
was a subset of samples with elevated detections that substantially biased the average
concentration. If the arsenic sample results with the highest 10 concentrations are removed
from the data set (highest 0.13 percent of all samples), the mean concentration drops to 16.5
mg/kg, while the median remains 5.6 mg/kg. If the highest 20 concentrations are excluded
from the data set (0.27 percent of all samples), the average concentration drops further to

15.7 mg/kg.

Exclusion of samples with the highest 10 arsenic concentrations resulted in mean and
median concentrations that are less than the Eco-SSLs, indicating that concentrations are
protective of ecological receptors, based on average exposures. Assuming samples were
distributed evenly on a spatial basis, the 10 excluded samples would represent only 0.4
acres out of 300 acres.

To further assess the exposure assumptions used in the ecological risk assessment EPA

evaluated the Site data using the the robin as an indicator species. The average
residential lot size is approximately 0.12 acres (0.049 hectares). By overlaying the robin
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home ranges on properties, the average soil concentration within the home range can be
calculated and compared to the avian Eco-SSL of 43 mg/kg. For this evaluation, the
home range of 0.42 hectrare (range: 0.12 hectares to 0.84 hectrares) for robins on a
campus in Tennessee was overlain on residential areas to determine the average soil
concentration in the robin home range.

Three sample locations were selected to represent specific arsenic concentrations in soil.
The concentrations evaluated include: the maximum concentration observed (2,880
mg/kg), the removal cleanup leve] (95 mg/kg) and the avian Eco-SSL (43 mg/kg).
Sample results within a 36 meter (120 foot) radius of each selected sample location were
used to calculate the average concentration in each 0.42 ha robin home range. In these
three locations, the average concentration in the robin home range consisted of results
from seven to ten residential properties, consistent with the assumed average lot size of
0.049 ha (0.12 acres). The average soil concentration for the robin home range centered
on the 2,880 mg/kg sample location was 318 mg/kg, exceeding the avian Eco-SSL of 43
mg/kg. The average soil concentration centered on the 95 mg/kg and 43 mg/kg results
were both below the avian Eco-SSL. Due to the variability in the arsenic concentrations
throughout the SMRSCS, these results will vary by location.

Based on these analyses no population level risks are expected. The samples with the
highest 10 concentrations were not all detected in the same area and were all located
within the residential areas. All sample results from the parks and cemetery, which would
be considered the higher quality habitat, were within background levels (less than 10
mg/kg). In addition, human health PRGs of 16 mg/kg and 25 mg/kg were developed in
the RI and presented in the FS. The human health PRGs are lower than the Eco-SSL of
43 mg/kg for avian wildlife and 46 for mammalian wildlife. Therefore, the remediation
will be driven by human health risk and the PRGs of 16 mg/kg and 25 mg/kg are
protective of the ecological receptors evaluated.

14.2.5 Uncertainties

One source of uncertainty in the ERA is the lack of an Eco-SSL for invertebrates,
particularly earthworms. Efroymson et al. (1997) present a screening benchmark
concentration for the toxicity of arsenic to earthworms of 60 mg/kg. This is higher than
the average and median concentrations of arsenic samples collected at the Site.

14.2.6 SLERA Conclusion

No population-level ecological risks are expected from arsenic in Site soils. In addition,
the eco-SSLs are all higher than the human health PRGs, and as such, no ecological
PRGs were developed as part of the FS.

Within individual home ranges, the average arsenic concentration may exceed Eco-SSLs
where maximum soil concentrations were observed. Removal actions have already been
performed at many properties where the arsenic results in soil exceeded 95 mg/kg. All
removal actions are expected to be completed by the end of 2008. Removal of the soil
with the highest arsenic concentrations reduces the ecological risk from the SMRSCS,
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but population level ecological risk could occur in areas prior to the removal action
where the maximum soil concentrations exist.

Human health PRGs of 16 mg/kg and 25 mg/kg were developed in the RI and
presented in the FS. The human health PRGs are lower than the Eco-SSL of 43 mg/kg for
avian wildlife and 46 for mammalian wildlife. Therefore, the remediation will be driven
by human health risk and the PRGs of 16 mg/kg and 25 mg/kg are protective of the
ecological receptors evaluated.

14.3 Basis for Remedial Action

The response action selected in this Record of Decision is necessary to protect the public
health or welfare or the environment from actual or threatened releases of hazardous
substances into the environment.

Residential properties with elevated arsenic were identified in the Site area in all
directions and across much of the Site. Statistical analyses provide some correlation with
the CMC Heartland Site; however, the analyses do not indicate the CMC Heartland Site
property is wholly responsible for all of the arsenic impacts, particularly the highly
elevated arsenic results further removed from the CMC Heartland Lite Yard property.

The EPA used the results of the ISC3 air dispersion model to estimate the extent of the
impact the operations at the former plant site had on the surrounding area. The model
results suggested that the plant impacted an area with an approximately % mile radius.
Sampling of all the residential properties within that area found decreasing arsenic
concentration trends present in a few directions from the CMC Heartland Site. These
trends are strongest at lower arsenic concentrations and the overall variability in the data
limits the predictability of these relationships. The statistical analyses shows contribution
of arsenic by the plant site property to the surrounding area. The Site conceptual model,
of arsenic contamination due to aerial dispersion, does not fully account for all of the
relatively high concentrations of arsenic in all directions and distances which do not
demonstrate directional or distance trends with the CMC Heartland Site property.
However, the likelihood of intervening acts at many properties in the investigation area
make it very hard to evaluate statistical significance. Some of those acts (e.g., pesticide
application) could increase surface arsenic levels, while others (tilling, sodding,
construction) could decrease surface arsenic levels.

Evaluation of the age of the homes relative to the most active period of arsenical
pesticide and herbicide production at the CMC Heartland Site property by Reade
Manufacturing indicated that homes constructed prior to 1963 had a proportionally
greater number of arsenic concentrations above 95 mg/kg than homes constructed after
1963 when arsenical pesticide and herbicide blending and distribution at the CMC
Heartland Site ceased and dispersion was limited to disturbance of arsenic contamination
already present in the soil at the plant. The ages of homes ranges widely throughout the
study area, as do the arsenic concentrations.
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A baseline HHRA estimated the carcinogenic and non-carcinogenic risks to an
adult/child resident and a construction worker in the Site area. The potential exposure
routes that were quantified included: accidental ingestion (via hand-to-mouth activities),
dermal contact (through the skin), and inhalation of arsenic in soil and outdoor air. In
addition, potential intakes for residents were quantified for the ingestion of homegrown
garden vegetables grown in impacted soil. The HHRA identified arsenic is present at
concentrations that result in an estimated risk above EPA’s target risk levels for a resident
and construction worker.

The HHRA found that arsenic concentrations greater than 25 mg/kg pose a carcinogenic
risk greater than 1x10™ and an HI greater than 1 for persons residing in the area for up to
50 years with vegetable gardens and arsenic concentrations of 261 mg/kg (or less) are
protective of constructions workers.

The HHRA estimated that most of the risk is from incidental ingestion of soil and dust
(approximately 70 percent) and eating garden vegetables (approximately 25 percent). A
small proportion of estimated risk (approximately 4 percent) is from dermal contact with
soil, and a very small relative proportion of potential risk (<0.05 percent) is from
inhalation of dusts.

15.0 Remedial Action Objectives
15.1 Remedial Action Objectives

Remedial Action Objectives (RAOs) are goals specific to media or operable units for
protecting human health and the environment. Risk can be associated with current or
potential future exposures. RAOs should be as specific as possible but not so specific
that the range of alternatives to be developed is unduly limited. Objectives aimed at
protecting human health and the environment should specify 1) constituents of concern
(COCs), 2) exposure routes and receptors, and 3) an acceptable contaminant level or
range of levels for each exposure route (that is, a Preliminary Remediation Goal) (EPA,
1988).

RAOQOs were developed for the Site in part based on the contaminant levels and exposure
pathways found to present potentially unacceptable risk to human health as determined
during the RI. The RAOs, remediation goals, and remediation strategies developed
address constituents posing unacceptable risks to residents. Arsenic concentrations
present in surface soil exceeded the background and risk-based screening levels for
arsenic. Therefore, RAOs will address arsenic and concentrations in soil.

The RAO for soil is to control concentrations of arsenic in soil to limit resident contact
and minimize the potential for dermal contact, ingestion, and inhalation exposures.

As discussed above, the HHRA estimated that most of the risk is from incidental

ingestion of soil and dust and eating garden vegetables. A small proportion of estimated
risk is from dermal contact with soil, and a very small relative proportion of potential risk
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is from inhalation of dusts. The RAO for the Site takes into consideration that control of
soil concentrations of arsenic will address each of the exposure pathways contributing to
the overall risk.

15.2 Preliminary Remediation Goals

PRGs are risk-based or ARAR-based chemical-specific concentrations that help further
define the RAOs. PRGs are considered preliminary, in that the final remedial goals are
defined in the ROD once a remedy is selected for the Site. The PRGs are used to define
the extent of contaminated media requiring remedial action. PRGs were developed
considering the following ARARs:

e Chemical-specific ARARs
e Chemical-specific to-be-considered ARARs

PRGs were developed for arsenic in soil. The PRGs for soil were selected to protect
residents and construction workers from ingestion, dermal contact, and inhalation
exposures. For arsenic in shallow soils, PRGs of 16 mg/kg and 25 mg/kg were selected.
These PRGs were based on target excess cancer risks in the range of 1 x 10®t0 1 x 10
and/or a hazard index of 1, unless the risk-based concentration is lower than the
background upper tolerance limit, in which case, the background upper tolerance limit is
used. The background concentration of 16 mg/kg has carcinogenic risk of 6 x 107 and a
hazard index of 0.6. An arsenic concentration of 25 mg/kg has a carcinogenic risk of 1 x
10" and a hazard index of 1.0.

For arsenic in deep soil, greater than 12 to 18 inches below grade, a PRG of 95 mg/kg
was selected. Construction workers are the population most likely to be exposed to
contaminated soils deeper than 12 inches. Arsenic concentrations of 261 mg/kg represent
a hazard index of 1.0 and carcinogenic risk of 7x10” for construction workers. Resident
exposure to high arsenic concentrations in deep soil is only expected in rare
circumstances and only for short periods of time and less frequently than the construction
worker. Any risks from exposure to arsenic contamination in the deep soil would be
mitigated through the inevitable mixing of the deep soil with the clean, shallow soil,
resulting in lower exposure point concentrations. . Therefore, a PRG of 95 mg/kg, based
on the acute exposure risk level provided by ATSDR, is considered appropriate and
protective for the long-term. This arsenic level represents a lifetime carcinogenic central
tendency exposure risk for residents of 8x10°. Again, these risks are mitigated by the
inevitable mixing of clean shallow soil with the deep soil and the fact that chronic
exposure to the deep soils is not a reasonable assumption.

Soil maps and soil properties within the SMRSCS were reviewed from the Hennepin
County Soil Survey. The soil types throughout the majority of the SMRSCS are rated as
low to moderate frost heave potential. A limited portion of the Site has soil types with
high frost heave potential. However, frost heave is more of a concern in saturated soils
and with drained urban setting and the water table at depth of approximately 25-feet, frost
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action is not expected to cause significant soil mixing. Therefore, there is little potential
for contaminated material to be brought to the surface through frost heave.

16.0 Description of Alternatives

Six alternatives were developed for the Site in the Feasibility Study. Alternative 2C
represents the final selected remedy presented in this ROD.

1. Alternative 1 - No Action

2. Alternative 2A - Removal of soil with arsenic levels above 25 mg/kg, to a depth
of 12 inches (18 inches in garden areas) and landfill disposal

3. Alternative 2B - Removal of soil with arsenic levels above 16 mg/kg, to a depth
of 12 inches (18 inches in garden areas) and landfill disposal

4. Alternative 2C - Removal of soil with arsenic levels above 25 mg/kg, to a depth
of 12 inches (18 inches in garden areas) and landfill disposal; removal of soil
deeper than 12 inches with arsenic levels above 95 mg/kg

5. Alternative 3A - Removal of all soil with arsenic levels above 25 mg/kg and
landfill disposal

6. Alternative 3B - Removal of all soil with arsenic levels above 16 mg/kg and
landfill disposal

16.1 Description of Remedy Components
16.1.1 Common Elements Each Remedial Alternative

Each of the remedial alternatives considered, with the exception of Alternative 1 — No
Action, rely on the same elements to address the risks associated with arsenic
contaminated soil. The primary component of each of the alternatives is soil excavation
and off-site disposal. Each of the alternatives requires heavy equipment to be brought to
each affected property to excavate the soils containing arsenic above the selected cleanup
level. Alternatives 2A and 3A use 25 mg/kg as the cleanup level. Alternatives 2B and
3B use 16 mg/kg as the cleanup level. Alternative 2C uses a cleanup level of 25 mg/kg
for soils less than 12 to 18 inches below grade, and 95 mg/kg for deeper soils. In each
alternative soils are trucked off-site to a permitted landfill for ultimate disposal. Each
alternative includes provisions for disposal of the excavated material at a Subtitle D, solid
waste landfill or Subtitle C, hazardous waste landfill, dependant on the results of waste
characterization samples. All of the alternatives require backfilling of the excavations
with clean fill to the original grade and restoration of vegetation through seeding and
planting replacement plants. All of the alternatives include sampling the base of the
excavation area to document the concentration of arsenic in the remaining soils. Each of
the alternatives also includes provisions for institutional controls on properties where
arsenic concentrations remain in the soils above the selected cleanup level.

Based on the analyses of housing age versus arsenic concentrations, EPA believes that

properties with houses built after 1963 and with elevated arsenic levels should not be
included in the cleanup selected in this ROD unless additional information is obtained to
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more specifically attribute the arsenic concentrations to the plant site. Approximately 9
properties with homes constructed post-1963 have arsenic concentrations above 25mg/kg.
Approximately 17 properties with homes constructed post-1963 have arsenic
concentrations above 16 mg/kg. If attribution is not made to the plant site the State of
Minnesota has agree that the State will fund the cleanup of the properties with homes
constructed after 1963. For purposes of cost estimating, EPA is assumed to cleanup all of
the properties.

16.1.2 Distinguishing Features of Each Remedial Alternative

The four remedial alternatives considered for this Site, excluding Alternative 1- No
Action, have two features that distinguish them from each other; 1) arsenic soil cleanup
level, and 2) depth of excavation.

Alternatives 2A and 3A use 25 mg/kg as the cleanup level. Alternatives 2B and 3B use
16 mg/kg as the cleanup level. Alternative 2C used 25 mg/kg for shallow soils and 95
mg/kg for deep soil, i.e. soils more than 12 to 18 inches below grade. Twenty-five (25)
mg/kg represents an arsenic concentration with an excess lifetime cancer risk of 1 x 107,
and a non-cancer hazard index of 1.0. Sixteen (16) mg/kg represents background levels
for arsenic in local soil. Ninety-five (95) mg/kg represents a level which would not pose
an unacceptable risk to construction workers, who are most likely to be exposed to the
deep soil. The risk assessment calculated a construction worker PRG of 261 mg/kg,
which is based on a hazard index of 1.0. The 95 mg/kg level is also based on a potential
acute exposure of a resident to the deep soil. The result is Alternatives 2A would require
the excavation of soil at 488 properties. Alternative 3A would require the excavation of
soil at 602 properties. The additional 114 properties represent properties where removals
will have already addressed shallow soil, but will require deep soil to be excavated.
Alternatives 2B and 3B would require excavation of soils at 631 and 782 properties,
respectively. Again, the difference in property numbers represents properties where
removals will have already addressed shallow soil, but will require deep soil to be
excavated. Alternative 2C would require excavation and disposal of soil from 488
properties.

Alternatives 2A and 3A require excavating contaminated soils to a depth of 12 inches
below grade in yards and to a depth of 18 inches below grade in gardens. Alternatives
2B, 2C and 3B require excavation of all soils exceeding the arsenic soil cleanup standard,
regardless of depth. Estimated volumes of soil that would be excavated under Alternative
2A would be 35,875 cubic yards (cy). Alternative 2B and 2C would require 48,514 cy,
and 41,775 cy, respectively. Alternative 3A would require excavation and disposal of
64,472 cy, and 3B would require 76,676 cy. The estimates assume an average excavation
depth of 18 inches for Alternatives 3A and 3B.

Under each alternative there is a likelihood that some soils exceeding the selected
cleanup level may remain on some properties. Under Alternatives 2A and 2B the
likelihood is greater based on the results from verification sampling results from the
completed removal work, where over 100 of the properties had verification sample
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results above 16 mg/kg. Because Alternatives 2A and 2B only require excavation to a
maximum depth of 18 inches (similar to the removal work), these properties would
require institutional controls to prevent future exposure to these soils. Alternatives 2C,
3A and 3B require excavation of soils exceeding the cleanup level regardless of depth, so
there should be no need for institutional controls on these properties. However, there is a
possibility that exceedances might continue to be encountered at depth. EPA would not
have excavations go deeper than 10 feet (foundation footing depth) and may require
institutional controls in those cases. Soil sampling at depth at approximately 20
properties during the RI indicates that arsenic exceedances generally can be expected to
be limited to the top 3 feet of soil. Therefore, it is expected that the number of properties
requiring ICs under Alternative 2C, 3A and 3B is far less than those under Alternatives
2A and 2B. ICs may also be necessary if complete excavation is not practical given
physical conditions at the property, e.g narrow properties, or structures susceptible to
damage.

16.1.3 Alternative 1 - No Action

Alternative 1 consists of taking no action. The NCP requires that a no-action alternative be
retained as a baseline for comparison to the other approaches. No action would leave
affected soil in place at the Site. There are no capital or operation and maintenance costs
associated with Alternative 1.

16.1.4 Alternative 2A - Removal of Soil Exceeding Cleanup Standard to a
Depth of 12 Inches and Landfill Disposal — Arsenic Cleanup Standard
of 25 mg/kg

Estimated Time for Construction: 4 years

Estimated Time to Reach Remediation Goals: 4 years
Estimated Capital Costs: $16,075,123

Estimated Lifetime O &M Costs: $120,000

Estimated Total Present Worth Costs: $15,600,000
Discount Rate: 2.8

Number of Years Costs are Projected: 30

Alternative 2A consists of excavating the soil with arsenic levels exceeding the risk-
based arsenic cleanup standard of 25 mg/kg, followed by offsite disposal at a permitted
RCRA Subtitle D landfill. Soil samples will be collected to document arsenic
concentration in remaining soils after reaching the excavation extents. The excavation
will then be filled with clean soil and restored to its original condition to the extent
practicable.

The main components of Alternative 2A include the following:

* Excavating contaminated so0ils to a depth of 12 inches below grade in yards and to
a depth of 18 inches below grade in gardens.
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e Collecting soil samples to document the arsenic concentrations in the remaining
soils.

e Placement of a permeable and permanent high visibility marker layer in the
bottom of the excavation. The marker layer will provide a visual barrier over soils
that were not excavated during the remedial actions and may contain residual
contamination above the shallow soil cleanup standard;

e Collecting samples from excavated soil to verify that the soil is not
characteristically hazardous and may be transported to, and disposed of at, a
certified RCRA subtitle D landfill. Soil has not been found to be characteristically
hazardous during interim removal actions and so handling and disposal of RCRA
hazardous waste is not anticipated to be required for this remedial alternative.
However, if soil is characteristically hazardous, the soil may be managed as
follows:

— Stabilized and solidified at a centralized offsite treatment area prior to
disposal at a RCRA subtitle D landfill, or

— Transported and disposed of as a characteristically hazardous waste at a
RCRA subtitle C landfill.

e Backfilling excavation with clean fill and topsoil to the original grade.

Restoring the vegetation by seeding the final graded surface and planting
replacement plants identified prior to excavation during an inventory.

e If cleanup standards are not attained at the lower extents of excavation (12 inches
below grade in yards or 18 inches below grade in gardens), institutional controls
would be employed in the form of use restrictions to define areas of remaining
concern or zoning and permit requirements to limit exposure.

16.1.5 Alternative 2B - Removal of Soil Exceeding Cleanup Standard to a
Depth of 12 Inches and Landfill Disposal — Arsenic Cleanup Standard
of 16 mg/kg

Estimated Time for Construction: 6 years

Estimated Time to Reach Remediation Goals: 6 years
Estimated Capital Costs: $21516,548

Estimated Lifetime O&M Costs: $120,000

Estimated Total Present Worth Costs: $20,318,640
Discount Rate: 2.8

Number of Years Costs are Projected: 30

Alternative 2B consists of excavating the soil with arsenic levels exceeding the arsenic
background standard of 16 mg/kg, followed by offsite disposal at a permitted RCRA
Subtitle D landfill. Soil samples will be collected to document arsenic concentration in
remaining soils after reaching the excavation extents. The excavation will then be filled
with clean soil and restored to its original condition to the extent practicable.

The main components of Alternative 2B include the following:
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e Excavating contaminated soils to a depth of 12 inches below grade in yards and to
a depth of 18 inches below grade in gardens.

Collecting soil samples to document the concentrations in the remaining soils.

e Placement of a permeable and permanent high visibility marker layer in the
bottom of the excavation. The marker layer will provide a visual barrier over soils
that were not excavated during the remedial actions and may contain residual
contamination above the shallow soil cleanup standard;

e Collecting samples from excavated soil to verify that the soil is not
characteristically hazardous and may be transported to, and disposed of at, a
certified RCRA subtitle D landfill. Soil has not been found to be characteristically
hazardous during interim removal actions and so handling and disposal of RCRA
hazardous waste is not anticipated to be required for this remedial alternative.
However, if soil is characteristically hazardous, the soil may be managed as
follows:

— Stabilized and solidified at a centralized offsite treatment area prior to
disposal at a RCRA subtitle D landfill, or

— Transported and disposed of as a characteristically hazardous waste at a
RCRA subtitle C landfill.

e Backfilling excavation with clean fill and topsoil to the original grade.

o Restoring the vegetation by seeding the final graded surface and planting
replacement plants identified prior to excavation during an inventory.

e If the cleanup standards are not attained at the lower extents of excavation (12
inches below grade in yards or 18 inches below grade in gardens), institutional
controls would be employed in the form of use restrictions to define areas of
remaining concern or zoning and permit requirements to limit exposure

16.1.6 Alternative 2C - Removal of Soil Exceeding Cleanup Standard and
Landfill Disposal —Shallow Soil Arsenic Cleanup Standard of 25
mg/kg, Deep Soil Arsenic Cleanup Standard of 95 mg/kg

Estimated Time for Construction: 4 years

Estimated Time to Reach Remediation Goals: 4 years
Estimated Capital Costs: $16,200,000

Estimated Lifetime O&M Costs: 30

Estimated Total Present Worth Costs: $17,900,000
Discount Rate: 2.8

Number of Years Costs are Projected: 4

Alternative 2C consists of excavating the soil with arsenic levels exceeding the cleanup
standard of 25 mg/kg, followed by offsite disposal at a permitted RCRA Subtitle D
landfill. Soil samples will be collected to document arsenic concentration in remaining
soils after reaching the excavation extents. If the sample results from the base of the
excavation show remaining soils to have arsenic levels above 95 mg/kg the excavation
will continue until the levels are below 95 mg/kg, or to a maximum depth of 10 feet. The
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excavation will then be filled with clean soil and restored to its original condition, to the
extent practical.

The main components of Alternative 2C include the following:

e Excavating soils with total arsenic concentrations above 25 mg/kg, the shallow soil
cleanup standard, to a depth of 12 inches below grade in yards, and to a depth of 18
inches below grade in garden areas;

e Collecting soil samples to document the concentrations in the remaining soils;

o If the samples at the base of the excavation exceed the deep soil arsenic cleanup
standard, 95 mg/kg, then excavation will continue until the deep soil cleanup
standard is met, or to a maximum depth of ten feet;

e Placement of a permeable and permanent high visibility marker layer in the bottom
of the excavation. The marker layer will provide a visual barrier over soils that were
not excavated during the remedial actions and may contain residual contamination
above the shallow soil cleanup standard;

e Collecting samples from excavated soil to verify that the soil is not
characteristically hazardous and may be transported to, and disposed of at, a
certified RCRA subtitle D landfill. Soil has not been found to be characteristically
hazardous during interim removal actions so handling and disposal of RCRA
hazardous waste and is not anticipated to be required for this remedial alternative.
However, if soil is characteristically hazardous, the soil may be managed as
follows:

— Stabilized and solidified at a centralized offsite treatment area prior to
disposal at a RCRA subtitle D landfill, or

— Transported and disposed of as a characteristically hazardous waste at a
RCRA subtitle C landfill.

e Backfilling excavation with clean fill and topsoil to the original grade;

* Restoring the vegetation by seeding the final graded surface and planting
replacement plants identified prior to excavation during an inventory; and,

e If cleanup standards are not obtained at the lower extents of excavation institutional
controls would be employed in the form of use restrictions to define areas of
remaining concern or zoning and permit requirements to limit exposure.

16.1.‘7 Alternative 3A - Removal of Soil Exceeding Cleanup Standard and
Landfill Disposal - Arsenic Cleanup Standard of 25 mg/kg

Estimated Time for Construction: 4 years

Estimated Time to Reach Remediation Goals: 4 years
Estimated Capital Costs: $20,209,148

Estimated Lifetime O&M Costs: NA

Estimated Total Present Worth Costs: $19,613,852
Discount Rate: 2.8

Number of Years Costs are Projected: 4
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Alternative 3A consists of excavating all soils with arsenic levels exceeding the risk-
based arsenic cleanup standard of 25 mg/kg, followed by offsite disposal at a RCRA
Subtitle D landfill. Soil excavations would not go deeper than 10 feet, which is the
foundation depth for the area. Soil samples will be collected to document arsenic
concentration in remaining soils after reaching the excavation extents. The excavation
will then be backfilled with clean soil and restored to its original condition to the extent
practicable.

The main components of Alternative 3A include the following:

o Excavating all soils exceeding the arsenic cleanup standard of 25 mg/kg, to a
maximum depth of 10 feet.

¢ Collecting soil samples to document the concentrations in the remaining soils.

e If the cleanup standards are not attained at the lower extents of excavation,
institutional controls would be employed in the form of use restrictions to define
areas of remaining concern or zoning and permit requirements to limit exposure.

¢ Placement of a permeable and permanent high visibility marker layer in the bottom
of the excavation if the cleanup standards are not attained at the lower extents of
excavation. The marker layer will provide a visual barrier over soils that were not
excavated during the remedial actions and may contain residual contamination above
the shallow soil cleanup standard;

o Collecting samples from excavated soil to verify that the soil is not characteristically
hazardous and may be transported to, and disposed of at, a certified RCRA subtitle D
landfill. Soil has not been found to be characteristically hazardous during interim
removal actions and so handling and disposal of RCRA hazardous waste is not
anticipated to be required for this remedial alternative. However, if soil is
characteristically hazardous, the soil may be managed as follows:

— Stabilized and solidified at a centralized offsite treatment area prior to disposal at a
RCRA subtitle D landfill, or;
— Transported and disposed of as a characteristically hazardous waste at a RCRA
subtitle C landfill.
e Backfilling excavation with clean fill and topsoil to the original grade.
* Restoring the vegetation by seeding the final graded surface and planting replacement
plants identified prior to excavation during an inventory.

16.1.8 Alternative 3B - Removal of Soil Exceeding Cleanup Standard and
Landfill Disposal - Arsenic Cleanup Standard of 16 mg/kg

Estimated Time for Construction: 6 years

Estimated Time to Reach Remediation Goals: 7 years
Estimated Capital Costs: $27,026,398

Estimated Lifetime O&M Costs: NA

Estimated Total Present Worth Costs: $25,521,736
Discount Rate: 2.8

Number of Years Costs are Projected: 6
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Alternative 3B consists of excavating all soils with arsenic levels exceeding the arsenic
background standard of 16 mg/kg, followed by offsite disposal at a RCRA Subtitle D
landfill. Soil samples will be collected to document arsenic concentration in remaining
soils after reaching the excavation extents. The excavation will then be backfilled with
clean soil and restored to its original condition to the extent practicable.

The main components of Alternative 3B include the following:

e Excavating all soils exceeding the arsenic cleanup standard of 16 mg/kg.

e Collecting soil samples to document the concentrations in the remaining soils.

o If cleanup standards are not attained at the lower extents of excavation, institutional
controls would be employed in the form of use restrictions to define areas of
remaining concern or zoning and permit requirements to limit exposure.

¢ Placement of a permeable and permanent high visibility marker layer in the bottom of
the excavation if the cleanup standards are not attained at the lower extents of
excavation. The marker layer will provide a visual barrier over soils that were not
excavated during the remedial actions and may contain residual contamination above
the shallow soil cleanup standard;

o Collecting samples from excavated soil to verify that the soil is not characteristically
hazardous and may be transported to, and disposed of at, a certified RCRA subtitle D
landfill. Soil has not been found to be characteristically hazardous during interim
removal actions and so handling and disposal of RCRA hazardous waste is not
anticipated to be required for this remedial alternative. However, if soil is
characteristically hazardous, the soil may be managed as follows:

~ Stabilized and solidified at a centralized offsite treatment area prior to disposal at a
RCRA subtitle D landfill, or

- Transported and disposed of as a characteristically hazardous waste at a RCRA
subtitle C landfill.

e  Backfilling excavation with clean fill and topsoil to the original grade.
e  Restoring the vegetation by seeding the final graded surface and planting
replacement plants identified prior to excavation during an inventory.

16.2 Key Applicable or Relevant and Appropriate Requirements

Alternative 1, No-Action, does not comply with the requirements of CERCLA since there
would be no remediation to protect public health and the environment. Alternatives 2A,
2B, 2C, 3A, and 3B will be designed and operated to comply with all federal and state
ARARSs concerning hazardous and nonhazardous waste treatment/disposal facilities and
air emissions. Table 10 (Summary of ARARs) summarizes the ARARSs for Alternatives
2A, 2B, 2C, 3A, and 3B, and shows how they will be complied with.
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16.3 Long-Term Reliability of the Remedy

The magnitude of risks at the Site for Alternative 1 is likely to remain the same since
contaminated soils will remain on the Site that pose a risk to human health. Arsenic
contaminated soils will be excavated and disposed off-site in a permitted landfill under
all of the other alternatives. It is likely that contaminated soils would remain on-site, on
some properties, under Alternatives 2A and 2B, however a high visibility barrier would
be placed above those soils prior to backfilling with clean soil and institutional controls
would be put in place to minimize any potential for future exposure to the residual
contamination. Alternatives 2C, 3A and 3B require complete excavation and off-site
disposal of all the soils contaminated above cleanup standards except for contamination
below 10 feet.

16.4 Quantities of Untreated Waste

None of the alternatives include treatment of waste material unless, when it is tested, it is
determined to be characteristically hazardous waste. Soils are not listed hazardous waste
and are not expected to be characteristically hazardous. However, if the soils are
determined to be characteristic hazardous waste, they will be treated prior to disposal to
reduce toxicity and mobility. Under Alternative 2A approximately 35,878 cubic yards of
contaminated soil would excavated and disposed off-site. Alternative 2B would result in
the excavation and disposal of approximately 48,514 cubic yards of soil. Alternatives 3A
and 3B would require the excavation and disposal of an estimated 51,250 and 69,306
cubic yards of soil, respectively. Alternative 2C would result in the excavation and
disposal of approximately 41,775 cubic yards of soil.

16.5 Expected Outcome of Each Alternative

Implementation and completion of the selected remedy for the soils as described in
Alternatives 2A, 2B, 2C, 3A, and 3B will allow the Site to be used for residential use.
The estimated time for the design and construction of Alternatives 2A, 2B, 2C, 3A, and
3Bis4,6,4,5, and 7 years, respectively. Unrestricted residential use can begin
immediately upon completion of the remedial action for the soils.

17.0 Comparative Analysis of Alternatives

EPA uses nine NCP criteria to evaluate remedial alternatives for the cleanup of a release.
The criteria are summarized below. These nine criteria are categorized into three groups:
threshold, balancing, and modifying. The threshold criteria must be met in order for an
alternative to be eligible for selection. The balancing criteria are used to weigh major
tradeoffs amongst alternatives. The modifying criteria are state acceptance and
community acceptance. Each of the alternatives considered are individually compared
against each of the nine criteria described below.
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Threshold Criteria:

1.

Overall protection of human health and the environment. Alternatives shall be
assessed to determine whether they can adequately protect human health and the
environment, in both the short- and long-term, from unacceptable risks posed by
hazardous substances, pollutants, or contaminants present at the Site by
eliminating, reducing, or controlling exposures to levels established during
development of remediation goals consistent with 40 C.F.R. § 300.430(e)(2)(1).
Overall protection of human health and the environment draws on the assessments
of other evaluation criteria, especially long-term effectiveness and permanence,
short-term effectiveness, and compliance with ARARS.

Compliance with ARARs. The Alternatives shall be assessed to determine
whether they attain applicable or relevant and appropriate requirements under
federal environmental laws and state environmental or facility siting laws or
provide grounds for invoking one of the waivers under 40 C.F.R. §
300.430(£)(1)[i)(C).

Balancing Criteria:

3. Long-term effectiveness and permanence. Alternatives shall be assessed for the

4.

long-term effectiveness and permanence they afford, along with the degree of
certainty that the alternative will prove successful. Factors that shall be
considered, as appropriate, include the following:

a. Magnitude of residual risk remaining from untreated waste or treatment
residuals remaining at the conclusion of the remedial activities. The
characteristics of the residuals should be considered to the degree that they
remain hazardous, taking into account their volume, toxicity, mobility, and
propensity to bioaccumulate.

b. Adequacy and reliability of controls such as containment systems and
restrictive covenants that are necessary to manage treatment residuals and
untreated waste. This factor addresses in particular the uncertainties
associated with land disposal for providing long-term protection from
residuals; the assessment of the potential need to replace technical
components of the alternative, such as a cap, a slurry wall, or a treatment
system; and the potential exposure pathways and risks posed should the
remedial action need replacement.

Reduction of toxicity, mobility, or volume through treatment. The degree to
which alternatives employ recycling or treatment that reduces toxicity, mobility,
or volume shall be assessed, including how treatment is used to address the
principal threats posed by the Site. Factors that shall be considered, as
appropriate, include the following:
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a. The treatment or recycling processes the alternatives employ and materials
they will treat;

b. The amount of hazardous substances, pollutants, or contaminants that will
be destroyed, treated, or recycled;

c. The degree of expected reduction in toxicity, mobility, or volume of the
waste due to treatment or recycling and the specification of which
reduction(s) are occurring;

d. The degree to which the treatment is irreversible;
e. The type and quantity of residuals that will remain following treatment,
considering the persistence, toxicity, mobility, and propensity to

bioaccumulate of such hazardous substances and their constituents; and

f. The degree to which treatment reduces the inherent hazards posed by
principal threats at the Site.

5. Short-term effectiveness. The short-term impacts of alternatives shall be assessed
considering the following:

a. Short-term risks that might be posed to the community during
implementation of an alternative;

b. Potential impacts on workers during remedial action and the effectiveness
and reliability of protective measures;

c. Potential environmental impacts of the remedial action and the
effectiveness and reliability of mitigative measures during
implementation; and

d. Time until protection is achieved.

6. Implementability. The ease or difficulty of implementing the alternatives shall be
assessed by considering the following types of factors as appropriate:

a. Technical feasibility, including technical difficulties and unknowns
associated with the construction and operation of a technology, the
reliability of the technology, ease of undertaking additional remedial
actions, and the ability to monitor the effectiveness of the remedy;

b. Administrative feasibility, including activities needed to coordinate with
other offices and agencies and the ability and time required to obtain any
necessary approvals and permits from other agencies (for off-site actions);
and,

58



c. Availability of services and materials, including the availability of
adequate off-site treatment, storage capacity, and disposal capacity and
services; the availability of necessary equipment and specialists, and
provisions to ensure any necessary additional resources; the availability of
services and materials; and availability of prospective technologies.

7. Cost. The types of costs that shall be assessed include the following:

a. Capital costs, including both direct and indirect costs;

b. Annual operation and maintenance costs; and

c. Net present value of capital and O&M costs.

Modifying Criteria:

8. State acceptance. The state concerns that shall be assessed include the following:

a. The state's position and key concerns related to the preferred alternative
and other alternatives; and

b. State comments on ARARSs or the proposed use of waivers.
9. Community acceptance. This assessment includes determining which

components of the alternatives interested persons in the community support, have
reservations about, or oppose.

17.1 Overall Protection of Human Health and the Environment

For each alternative considered, except Alternative 1, No Action, the remedial action
objective (RAO) is prevention of human exposure through dermal contact, ingestion, or
inhalation to contaminated soil that presents an unacceptable risk (i.e., hazard index (HI)
greater than 1 or excess lifetime cancer risk (ELCR) greater than the 1 X 10%to 1 x 10°
risk range). Alternative 1, No Action, is not protective because it does not eliminate the
exposure pathways for residents. Alternatives 2A, 2B, 2C, 3A, and B, are considered
protective of human health and the environment.

Alternatives 2A, 2C, and 3A use a risk-based arsenic cleanup standard of 25 mg/kg.
Alternatives 2B and 3B use a cleanup standard based on the calculated background
concentration of 16 mg/kg for the Site investi§ation area. The calculated site-specific
RME carcinogenic risk for 25 mg/kg is 1x10™ and for 16 mg/kg is 6x107. The risk levels
associated with both cleanup standards are within, but at the upper end of, EPA’s
acceptable risk range.

Alternative 2A and 2B rely on a combination of excavation and disposal, soil cover and
institutional controls to meet the RAOs. From data collected in the RI and during interim
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removal actions, the arsenic concentrations are generally the greatest in the surface soils
and therefore pose the greatest risk. Excavation and disposal removes the highest
concentration soils, and soil cover and institutional controls address residual
concentrations. Alternative 2A and 2B are permanent and protective; however, arsenic
may remain at depth and maintenance of institutional controls may be required to
maintain protectiveness. However, because the contamination is assumed to have been
originally deposited at the surface, it is reasonable to assume that only properties that
have surface soil concentrations above the removal action level would have significant
levels at depth. Of the 134 properties that have had removal actions completed, only 30
have had levels above 95 ppm at the base of the excavations. Alternative 2C, 3A and 3B
are also considered protective. They could be considered more protective of human
health and the environment since all of the impacted soils are eliminated from future
exposure. Maintenance of institutional controls will not be necessary under Alternatives
2C, 3A, and 3B unless complete excavation is not practical due to physical constraints at
a property.

17.2 Compliance with ARARs

All alternatives are expected to comply with ARARs. Because Alternative 1 would leave
contaminated soil on-site and would result in continued long-term exposure of residents
that alternative does not meet the requirement of CERCLA to be protective of human
health and the environment.

17.3 Long-Term Effectiveness and Permanence

The long-term effectiveness and permanence of alternatives vary as a result of the
adequacy and reliability of the systems implemented. Alternatives 2C, 3A and 3B offer a
higher degree of long-term effectiveness than Alternatives 2A and 2B because they are
expected to achieve the greatest removal of arsenic from the soils through excavation and
off-site disposal. Alternatives 2A and 2B will likely require implementation and
maintenance of institutional controls on those properties where contamination remains
on-site. Alternatives 2C, 3A and 3B require excavation and off-site disposal of all
contaminated soils down to a maximum depth of 10 feet. These alternatives differ in the
cleanup standards used to define the depth and volume of excavation. Based on previous
subsurface soil sampling it is not likely that contamination would be found as deep as 10
feet, but if found institutional controls may then be required on that property. On some
properties it may not be possible to excavate deeper than 12 inches without damaging
structures. In these cases institutional controls may also be necessary to address deeper
contaminated soils.

17.4 Reduction in Toxicity, Mobility, and Volume Through Treatment
Alternative 1 does not provide any reduction of toxicity, mobility and volume through
treatment. Alternatives 2A, 2B, 2C, 3A, and 3B do not include treatment technologies,

and therefore, are not expected to provide a reduction in toxicity, mobility and volume.
Soils are not listed hazardous waste and are not expected to be characteristically
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hazardous. However, if the soils are determined to be characteristic hazardous waste, they
will be treated prior to disposal to reduce toxicity and mobility.

17.5 Short-Term Effectiveness

Alternative 3B has the highest risk to workers and the community, due to the increased
excavation volumes requiring deeper excavations, increased truck traffic on narrow
residential streets, and longer time to implement the remedy. The requirement for more
extensive and deeper excavations carries higher risks when excavating on narrow lots,
adjacent to older homes, as is the case at this Site. Alternatives 3A and 2B have the next
highest risk to workers and community and Alternative 2A and 2C have the lowest risks
due to the shortest time to implement the remedy and lowest excavation and
transportation quantities.

Alternatives 2A, 2B, 2C, 3A, and 3B may have minimal impacts with respect to the
protection of workers, the community, or the environment during remedial construction,
assuming adequate monitoring is conducted and mitigative actions are taken. Air
monitoring would be important for these alternatives that include excavation, as workers
would need to be in the appropriate health and safety protection level during intrusive
activities. Also, emission control techniques such as the use of dust suppressants would
be employed, as needed, to minimize adverse effects on workers and the community.

17.6 Implementability

All alternatives can be implemented with readily available materials and methods. One
challenge is in determining the appropriate excavation depth in Alternative 2C, 3A and
3B to remove all soils above the cleanup level. This can be accomplished by collecting
vertical soil samples from the yards with a hand auger or direct-push rig prior to
excavation. However, this adds an additional layer of complexity and administrative
tracking for the implementation of the remedy. For this reason, Alternative 2A and 2B are
more readily technically implementable than Alternative 3A and 3B. Alternative 2C is
slightly less implementable than Alternatives 2A and 2B because of the few properties
that will require deep excavation.

However, Alternatives 2A and 2B are more difficult in regards to administrative
implementability because of the potential for a greater number of properties requiring
institutional controls due to soil exceeding the PRGs that will remain at depth on the
properties.

The greatest implementability challenge is in the number of properties requiring remedial
actions which ultimately determines the quantity of soil for disposal and imported fill
material required. Therefore, Alternative 2A is the most readily implementable, followed
by Alternatives 2C and then 2B because of the increased excavation and fill quantities.
Alternative 3A has similar quantities to Alternative 2B, but is more difficult to implement
due to the vertical profiling and varying excavation depths. Alternative 3B is the least
implementable. :
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17.7 Cost

A detailed cost analysis, and the basis of the estimated costs for each of the alternatives is
presented in Tables 11.1 through 11.13. The tables break down the estimated capital,
O&M, and present net worth cost.

The no further action alternative has the least present worth cost. The remaining
alternatives listed from lowest present worth cost to highest are: Alternative 2A at
$15,600,000; Alternative 2C at $17,900,000; Alternative 2B at $20,400,000; Alternative
3A at $24,000,000; and Alternative 3B at $30,300,000.

17.8 State Acceptance

The State of Minnesota has assisted in the development and review of the Administrative
Record and has participated in the development and implementation of the sampling
activities and community involvement work. It is expected that the State of Minnesota
will concur with this remedy selection.

17.9 Community Acceptance

The specific public comments received, and EPA's responses are outlined in the attached
Responsiveness Summary.

17.10 Summary of Comparative Analysis of Alternatives

Each of the cleanup options was evaluated against the nine criteria discussed above. EPA
has selected Alternative 2C as the final remedy because it provides the best balance between
the nine evaluation criteria. EPA concluded that Alternative 1, No Action, would not protect
people or the environment and was eliminated from consideration. All of the remaining
alternatives are protective and meet all state and federal applicable or relevant and
appropriate requirements.

Of the remaining alternatives, Alternative 2C is the most cost-effective. Alternatives 2B and
3B have lower final arsenic cleanup levels than 2C, but the risk reduction is not justified.
Both 16 mg/kg and 25 mg/kg are in the upper end of the acceptable risk range with ELCRs or
1x10 and 6x107, respectively. However, because of the potential increased short-term
risks, difficulties implementing the remedies, and the substantially higher costs associated
with the lower cleanup levels, EPA believes the minimal further reduction in risk is not cost
effective. Moreover, the additional excavation work adds two years to the project,
significantly increasing disruption to the residents and creating additional project and waste
transportation and handling issues.

Alternatives 2C, 3A, and 3B would provide a higher degree of long-term protection from

exposure to arsenic than Alternatives 2A and 2B because more contaminated soil would be
removed from the yards. When fully implemented, Alternatives 2C, 3A, and 3B will result
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in unrestricted use of the properties. Alternatives 2A and 2B may result in some elevated
levels of contamination being left below 12 to 18 inches. However, Alternatives 2A and 2B
minimize this difference by using restrictions or notices to discourage digging at depths
where contamination remains.

Alternative 2A has the lowest short-term risk to workers and the community because it
affects the fewest number of properties and has the lowest amount of soil requiring removal.
Alternatives 2C, 3A and 3B require deeper excavations that pose higher risk of damage to
structures, increased truck traffic, and longer time to implement the cleanup plan. Proper
construction management can help control those risks. Alternatives 2A, 2B, 2C, 3A and 3B
have minimal risks with respect to causing arsenic dust and the protection of workers or
residents because air monitoring would be conducted. If necessary, dust suppressants would
be used to minimize potential exposure to arsenic dust.

The alternatives can be implemented with readily available materials and methods.
Alternatives 3A and 3B could be more difficult because of the challenge in determining the
correct depth for digging. This could be accomplished by collecting vertical soil samples
from the yards with a hand auger or a direct-push rig before removing soil. However, this
approach would make this more complex and require additional administrative tracking.

18.0 Principal Threat Wastes

The NCP establishes an expectation that EPA will use treatment to address the principal
threats posed by a site wherever practicable (NCP §300.430(a)(I)(iii)(A)). Identifying
principal threat wastes combines concepts of both hazard and risk. In general, principal
threat wastes are those source materials considered to be highly toxic or highly mobile
which generally cannot be contained in a reliable manner or would present a significant
risk to human health or the environment should exposure occur. Conversely, non-
principal threat wastes are those source materials that generally can be reliably contained
and that would present only a low risk in the event of exposure. The manner in which
principal threats are addressed generally will determine whether the statutory preference
for treatment as a principal element is satisfied. The soils contaminated with arsenic
levels above the PRG at the Site are considered to be "principal threat wastes" because
the concentrations present pose a significant risk under a residential exposure scenario.
Those wastes will be removed to a permitted landfill where they can be contained.
Treatment of the arsenic contaminated soils was not considered feasible due to the
residential nature of the Site and the high overall cost of treatment as compared to the
alternatives considered.

19.0 Selected Remedy
19.1 Summary of Rationale for the Selected Remedy
Based upon considerations of the requirements of CERCLA, the NCP and balancing of

the nine criteria, EPA has determined that Alternative 2C is the most appropriate for the
South Minneapolis Residential Soil Contamination Site.
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Alternative 2C is protective of human health and the environment, meets all Federal and
State ARARs, and meets all of the remedial action objectives through attainment of
cleanup levels. This alternative was selected over the other alternatives because it is
easily implemented, expected to achieve substantial and long-term permanence and risk
reduction through off-site disposal of the contaminated soils, and is expected to allow
unrestricted use of the residential properties. Because the waste material will be disposed
off-site, O&M activities and five-year reviews of the soil remedy will not be required,
unless complete excavation of the deep contaminated soil is not possible.

Alternative 2C provides the best balance of tradeoffs between alternatives with respect to
the balancing and modifying criteria. EPA considers Alternative 2C the most cost-
effective alternative. Based on the limited number of public comments received during
the public meeting held by EPA to present the Proposed Plan and comments received
during the public comment period, the public prefers Alternative 2B.

19.2 Detailed Description of the Selected Remedy
The following are the major components of the remedy selected in this ROD:

¢ Inventory and documentation of the existing conditions of the areas requiring the
remedy;

¢ Excavation of soil (to a depth of 12 inches below grade in yards, and to a depth of
18 inches below grade in garden areas) that has total arsenic concentrations above
25 milligrams per kilogram (mg/kg), or parts per million (ppm);

e Post-excavation soil sampling to document the concentrations in the remaining
soils;

o [f the samples at the base of the excavation exceed the deep soil arsenic cleanup
standard, 95 mg/kg, then excavation will continue until the deep soil cleanup
standard is met, or to a maximum depth of ten feet;

e Placement of a permeable and permanent high visibility marker layer in the
bottom of the excavation. The marker layer will provide a visual barrier over soils
that were not excavated during the remedial actions and may contain residual
contamination above the shallow soil cleanup standard;

e Backfilling excavation with clean fill and topsoil to the original grade;

e Restoration of the excavated areas (i.e., restoring vegetation by seeding the final
graded surface and planting replacement plants identified prior to excavation
during an inventory);

e Collecting samples from excavated soil to verify that the soil is not
characteristically hazardous and may be transported to, and disposed of at, a
permitted and compliant Resource Conservation Recovery Act (RCRA) subtitle D
landfill. Soil has not been found to be characteristically hazardous during interim
removal actions and so handling and disposal of RCRA hazardous waste is not
anticipated to be required for this remedial alternative. However, if soil is
characteristically hazardous, the soil may be managed as follows:
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o Stabilized and solidified at a centralized offsite treatment area prior to
disposal at a RCRA subtitle D landfill, or

o Transported and disposed of as a characteristically hazardous waste at a
RCRA subtitle C landfill.

o If cleanup standards are not obtained at the bottom of the excavation,
institutional controls would be placed on the land in the form of use restrictions to
define areas of remaining concern, or zoning and permit requirements to limit
exposure.

19.3 Cost Estimate

Tables 11.9 through 11.13 detail the estimated costs to implement and construct
Alternative 2C. The estimated total cost to implement and construct the selected remedy
presented in this ROD is $17,900,000. The information in this cost estimate for the
Selected Remedy is based on the best available information regarding the anticipated
scope of the remedial alternative. Changes in the cost elements are likely to occur as a
result of new information and data collected during the engineering design of the
remedial alternative. Major changes may be documented in the form of a technical
memorandum in the Administrative Record file, an Explanation of Significant
Differences, or a ROD amendment. This is an order-of-magnitude engineering cost
estimate that is expected to be within +50 to -30 percent of the actual project cost.

19.4 Expected Outcome of Selected Remedy

At the completion of this remedial action each property cleaned will be suitable for
unrestricted residential use. An expected outcome of the selected remedy is that the soils
at the Site will no longer present an unacceptable risk to human health because all of the
arsenic contaminated soils will be transported off-site to a permitted waste disposal
facility.

19.4.1 Final Cleanup Levels

The purpose of this response action is to control risks posed by direct contact with arsenic
contaminated soil. Since no Federal or State ARARs exist for arsenic in soil, the action
levels for arsenic were determined through a site-specific risk analysis. The results of the
baseline risk assessment indicate that existing conditions at the Site pose an excess
lifetime cancer risk of 6x10~ from direct contact with arsenic contaminated soils. The
soil arsenic background concentration of 16 mg/kg has carcinogenic risk of 6 x 10 and a
hazard index of 0.6. This remedy will address all soils 12 to 18 inches below grade,
contaminated with arsenic in excess of 25 mg/kg which would correspond to an excess
lifetime cancer risk of 1x10*. Figure 7 shows the sample locations that exceed the
selected cleanup levels.

This remedy will also address all soils deeper than 12 to 18 inches below grade

contaminated with arsenic in excess of 95 mg/kg. Construction workers are the
population most likely to be exposed to contaminated soils deeper than 12 inches.
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Arsenic concentrations of 261 mg/kg represent a hazard index of 1.0 and carcinogenic
risk of 7x10”° for construction workers. Resident exposure to high arsenic concentrations
in deep soil is only expected in rare circumstances and only for short periods of time and
less frequently than the construction worker. Any risks from exposure to arsenic
contamination in the deep soil would be mitigated through the inevitable mixing of the
deep soil with the clean, shallow soil, resulting in lower exposure point concentrations.
Therefore, the acute exposure based removal action level of 95 mg/kg, is considered
appropriate and protective for the long-term. In terms of chronic, lifetime exposures, 95
mg/kg arsenic represents a chronic reasonable maximum exposure carcinogenic risk for
residents of 4x10™ and a hazard index of 4.0. This arsenic level represents a lifetime
carcinogenic central tendency exposure risk for residents of 8x10™ and a central tendency
hazard index of 2.0. Again, these risks are mitigated by the inevitable mixing of clean
shallow soil with the deep soil and the fact that chronic exposure to the deep soils is not a
reasonable assumption.

19.4.2 Anticipated Community Impacts
The selected remedy will provide community revitalization impacts because it will allow
the Site to be returned to unrestricted residential use when completed. Through public
notices the community is currently urged by the State and EPA to limit exposure to the
contaminated soils. The Site is located in an environmental justice area and the remedy
will serve to lessen environmental impacts on the community.

20.0 Statutory Determinations

The selected remedy must satisfy the requirements of Section 121 (a) through (f) of
CERCLA to:

Protect human health and the environment;

1.
2. Comply with ARARs or justify a waiver;
3. Utilize permanent solutions and alternative treatment technologies or resource

recovery technologies to the maximum extent practicable; and
4. Satisfy a preference for treatment that reduces toxicity, mobility, or volume as a
principle element of the remedy.

The implementation of the selected alternative at the South Minneapolis Residential Soil
Contamination Site satisfies these requirements of CERCLA Section 121 as follows:

20.1 Protection of Human Health and the Environment

Implementation of the selected alternative will reduce and control potential risks to
human health posed by exposure to arsenic contaminated soils. Protection of human
health and the environment will be achieved through excavation and off-site disposal of
the contaminated soils. If necessary, institutional controls will be put in place to
minimize the potential for exposure to residual soil contamination. The cleanup level
will attain the 1x10™* to 1x107 risk level as required by the NCP.
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No unacceptable short-term risks will be caused by implementation of the remedy. Some
short-term risks will be created by excavation activities, but these risks can be minimized
through proper mitigative measures during construction.

20.2 Compliance with Applicable or Relevant and Appropriate

The NCP §§300.430(f)(5)(i1)(B) and (C) require that a ROD describe the Federal and
State ARARs that the Selected Remedy will attain, or provide justification for any
waivers. ARARSs include substantive provisions of any promulgated Federal or more
stringent State environmental standards, requirements, criteria, or limitations that are
determined to be legally ARARs for a CERCLA site or action. Applicable requirements
are those cleanup standards, standards of control, and other substantive environmental
protection requirements, criteria, or limitations promulgated under Federal or State law
that specifically address a hazardous substance, pollutant, contaminant, remedial action,
location, or other circumstance found at a CERCLA site. Relevant and appropriate
requirements are requirements that, while not legally "applicable™ to circumstances at a
particular CERCLA site, address problems or situations sufficiently similar to those
encountered at the site that their use is well-suited.

The selected remedy, excavation and off-site disposal of arsenic-contaminated soils, will
comply with all Federal and any more stringent State ARARS that are applicable to the
Site. CERCLA §121(d) states that remedial actions must attain or exceed ARARs. The
location-specific, chemical-specific, and activity-specific ARARs for the Site are
presented in Table 10 (Summary of ARARs) and summarize how Alternative 2C will
comply with ARARs.

20.3 Cost-Effectiveness

Cost-effectiveness compares the effectiveness of an alternative in proportion to its cost of
providing environmental benefits. The selected remedy, Alternative 2C, has been
determined to afford overall effectiveness proportional to its cost. Alternative 2C carries
low costs in comparison to the other alternatives. Alternative 2A, 2B, 2C, 3A and 3B are
considered protective of human health and the environment. The selected remedy affords
the greatest effectiveness proportional to its cost as compared to the other alternatives
that meet all threshold criteria.

20.4 Utilization of Permanent Solutions to the Maximum Extent Practicable

The selected remedy represents the maximum extent to which permanent solutions and
treatment technologies can be utilized in the most cost effective manner for this Site.
Alternative 2C is a protective alternative. None of the alternatives considered include
treatment of the contaminated soils unless they are found to be characteristically
hazardous. Excavation and off-site disposal of the contaminated soil will permanently
prevent exposure of the residents to arsenic contamination.
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20.5 Preference for Treatment as a Principal Element

Based on current information, EPA believes that the selected remedy is protective of
human health and the environment and utilizes permanent solutions and alternative
treatment technologies to the maximum extent possible. The remedy, however, does not
satisfy the statutory preference for treatment of the hazardous substances present at the
Site as a principal element because such treatment was not found to be practical or cost
effective. Most technologies were dropped for consideration based on implementation
issues due to the residential nature of the properties, or from the additional costs
associated with treatment. If characterized as hazardous, however, the material may be
treated off-site prior to disposal.

20.6 Five-Year Review Requirements

If fully implemented, this remedy will not result in hazardous substances, pollutants, or
contaminants remaining on-site above levels that allow for unlimited use and unrestricted
exposure, a five-year review will not be required for this remedial action. However, if
cleanup standards are still exceeded at the maximum practicable excavation depth, this
remedy will result in hazardous substances, pollutants, or contaminants remaining on-site
above levels that allow for unlimited use and unrestricted exposure at a limited number of
locations. Under those circumstances a statutory review will be conducted within five
years after initiation of remedial action to ensure that the remedy is, or will be, protective
of human health and the environment.

20.7 Summary

Of those alternatives that are protective of human health and the environment and comply
with ARARs, EPA has determined that the selected remedy provides the best trade-offs
in terms of long-term effectiveness and permanence, reduction in toxicity, mobility, or
volume achieved through treatment, short-term effectiveness, implementability, cost, and
considering state and community acceptance.

The selected remedy offers a high degree of long-term effectiveness and permanence.
These benefits are achieved at a reasonable cost.

The total estimated costs for the selected remedy at this Site are as follows:

Total Total Total
Alternative Capital Cost O&M Present Worth
2C $16,200,000 $0 $17,900.000

21.0 Documentation of Significant Changes from Preferred Alternative of Proposed
Plan

There are no significant changes to the preferred alternative as presented in the proposed
plan.
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Part 3: Responsiveness Summary

This Responsiveness Summary has been prepared to meet the requirements of Sections
113(k)(2)(B)(iv) and 117(b) of the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980, as amended by the Superfund Amendments
and Reauthorization Act of 1986 (CERCLA), which requires the United States
Environmental Protection Agency (EPA) to respond “...to each of the significant
comments, criticisms, and new data submitted in written or oral presentations” on a
proposed plan for remedial action. The Responsiveness Summary addresses concerns
expressed by the public, potentially responsible parties (PRPs), and governmental bodies
in written and oral comments received by EPA and the State regarding the proposed
remedy for the South Minneapolis Residential Soil Contamination Site, Minneapolis,
Minnesota.

Public Comment Period

A public comment period on the Proposed Plan for this Site was held from June 2, 2008
to July 1, 2008. As part of the public comment period, EPA held a public meeting on
June 11, 2008. The Agency accepted both written and oral comments and questions at
the meeting. Approximately 40 people attended the meeting. Approximately 7
comments were received orally at the public meeting and 9 letters with written comments
were received by the Agency. Approximately 15 comments were submitted through
email or’s web page.

The next section contains a summary of the substantive comments received and the
EPA’s responses to those comments. Complete copies of all of the comments can be
found in the administrative record.

Public Comments
Comments from General Public
Comment #1:

One commenter stated concern about the length of time required to complete the cleanup.
One commenter stated that more crews should be added to shorten the time required to
complete the work. One commenter stated that their child has lived in their home since
she was two, and will be eight by the time the cleanup is complete. The commenter also
said that she didn’t think the investigation was completed efficiently and that studies
from other sites should have been relied upon to make decisions at this site, instead of
using time to replicate studies.
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Response #1:

The timeframes estimated in the feasibility study are primarily developed to compare
relative differences in remediation timeframes between alternatives. These timeframes
should not be considered a final projection of remediation timeframe. A more accurate
timeframe will be developed as part of the Remedial Design process and consideration
will be given to methods to effectuate work as efficiently and safely as possible, given the
constraints within the neighborhood (e.g., traffic flow, staging areas). We will certainly
evaluate the best practices achieved during the removal action and look towards
improving our methodology, based on lessons learned from the On-Scene Coordinator.
The Agency’s goal is to complete the work as efficiently, effectively, and safely as
possible. Ultimately however, the remediation timeframe for a project like this will be
governed by factors that will not be known until construction actually begins. These
factors include weather, access to the properties, and resource availability.

Every effort will be made during the Remedial Design to identify ways to expedite the
cleanup process. As noted by the commenter, the use of multiple crews may be a way to
expedite the work. Part of the evaluation during the Remedial Design will be to
determine the number of crews that can effectively and efficiently work within the site
area. Experience gained from the Removal Program’s work over the last 3 years has
shown that there are limiting factors to the number of crews that can effectively work in
the area. One such factor is the availability of space to store equipment. It has been an
extremely difficult task locating space to store equipment during the removal process and
they have used a small number of crews (3-5) to complete the 30 to 60 yards per year.
The feasibility study has estimated that it may take 4 years to cleanup approximately 488
properties under Alternative 2C, or over 100 properties per year. While we think this is
an achievable goal, it will require a great deal of space to accommodate the necessary
crews. We hope to work with the City of Minneapolis, to identify, or make available, the
resources needed to efficiently complete this work. However based on our knowledge of
the area, its space limitations, and traffic congestion, we think that 4 years is a reasonable
estimate to complete the work.

To the extent that we could, EPA used information gained from other sites, or programs,
to develop a cleanup plan at the South Minneapolis Residential Soil Contamination Site.
For example, the Agency has developed guidance documents like the August 2003,
Superfund Lead-Contaminated Residential Sites Handbook which was used to develop
the sampling plans and cleanup approach for this site. Knowledge gained from other
sites did allow us to greatly focus the Feasibility Study and only look at alternatives that
had a reasonable likelihood of succeeding. However, CERCLA and the NCP require the
Agency to perform site-specific investigations, including a site-specific risk assessment.
Every site has different circumstances, e.g., the type of contaminant, the extent of
contamination, the media affected, property use in the area, and the population affected.
For example, a cleanup selected for an arsenic contamination in a rural mining area may
not be appropriate for a site in large city. In order to develop a cleanup plan that will be
effective in addressing the risks posed by the site contamination, it is imperative to
perform a site-specific investigation and analyses.
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Comment #2:

One commenter suggested that EPA consider composted material to put on top of the
“toxic dirt.” They stated that it would be a “whole lot easier and cheaper, more pleasant,
and less use of fossil fuels.” They suggested that covering up the contaminated dirt
would be preferable to taking out, and replacing, trees, shrubs and grasses. They
wondered if stirring up the arsenic laced dirt into the air isn’t a risky procedure in terms
of people breathing it in. They provided a chapter from the Human Manure Handbook,
by Joseph Jenkins to support the idea that applying compost to the soils would result in
less bioavailable arsenic in the soil.

Response #2:

EPA evaluated technologies other than excavation and off-site disposal for this site. The
details are contained in the Feasibility Study contained in the Administrative Record.
One technology considered was phytoremediation with ferns. Ferns are known to take up
arsenic from the soil. The ferns would be planted in contaminated areas and harvested.
Ultimately, this technology was eliminated from consideration because of the length of
time it would require to achieve cleanup standards, and the practicality of planting ferns
across peoples’ residential properties, and limiting other uses of the peoples front and
backyards.

The literature cited by the commenter presents only information on the effect of
composting on the bioavailability of lead in soils. No data was presented on arsenic
bioavailability. However, assuming the technology would work on arsenic, it appears
from the article that the technology still requires working the compost into the soil. It
therefore has some of the same soil handling issues as the selected remedy of excavation
and off-site disposal. The information provided also does not address whether the affect
of composting on the material is permanent or if it is reversible over-time. It also does
not address the volume of compost that would be required to effectively treat the soil.
The concern is that bringing in excessive volumes of compost may adversely affect
ground elevation and cause drainage and/or foundation issues. In addition, the
composting effort would be very labor intensive, creating substantial worker exposures to
arsenic.

EPA believes that excavation and off-site disposal is the only approach demonstrated to
effectively and permanently minimize the residents’ exposure to the contaminated soil.

Comment #3:
One commenter stated that this is “...a total waste of money, for a piece of ground that no
one will use. The risks are so minimal. The expenditures of federal dollars simply

reinforces the need for more government money. If the site is so bad how come people
haven’t been dying in the preceding years?
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This is what happens when bleeding heart liberal democrats use their heart instead of
their brain. Do alternative #1 and forget it.”

Response #3

EPA respectfully disagrees with the commenter.

EPA performed a baseline risk assessment at this site. The baseline risk assessment is an
analysis of the potential adverse health effects (current or future) caused by hazardous
substance releases from a site in the absence of any actions to control or mitigate these
releases (i.e., under an assumption of no action).

The risks posed by arsenic at this site exceed levels deemed to be considered safe (as
established by statute and regulation). EPA generally describes risks in terms of
probability or the specific chance of getting cancer. At this site, adults and children in the
neighborhood currently have a direct contact exposure threat from the arsenic with a 1 in
10,000 (1 X 107 probability of getting cancer. This level exceeds what Congress has
deemed an acceptable health risk. Therefore, EPA is required by law to take an action.
The commenter should also note that the properties we are cleaning up have a current and
future use as homes for hundreds of people.

Finally, the risk assessment performed by the Agency looks at probabilities and does not
do an evaluation of the state of people’s current health. This program is only required to
analyze potential current and future risks from contaminants.

Comment #4:

One commenter stated that their property is right on the edge of the site and no one has
contacted them (e.g., called to discuss soil removal) and they do not know if their home
is being considered for cleanup. Another commenter suggested that the Site be expanded
to include all homes out to the Mississippi River.

Response #4:

The commenter should have received information from EPA throughout the RI/FS
process. The Agency has continually reached out to the community to keep them
informed about the cleanup, including the decision to limit the site investigation area to
the air dispersion boundary. The Agency’s mailing list has included everyone living
within one mile of the former plant site. The Site investigation area is a % mile radius
from the pesticide manufacturing plant formerly located at 28" and Hiawatha. The intent
was to include people outside of the area that was affected by the Site so they too would
know the status of the Site. As a result, the mailing list includes approximately 10,000
properties. EPA has also held public availability sessions throughout the Site area at
several times,during EPA’s involvement at the Site. Those meetings were announced
through mailings, newspaper advertisements, and press releases.
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EPA'’s authority is limited to the area that was impacted by contamination from the
pesticide manufacturing plant known as the Lite Yard. While there may be properties
outside of the investigation area with high levels of arsenic, the Agency’s investigations
show that the effects from the plant site (and so the scope of EPA’s legal authority under
Superfund) are limited to the area already investigated. The commenter’s property is
outside of the area that the Agency believes may have been affected.

While the Superfund Program cannot cleanup properties outside of our site investigation
area we can work with the owners to identify ways to minimize the risks associated with
exposure to the soils. A fact sheet can be found at
http://epa.gov/regionS/sites/cmcheartland/pdfs/fs_english 200605.pdf, which explains
ways to reduce exposure to the contaminated soil.

Residential properties with elevated arsenic were identified in the Site area in all
directions and across much of the Site. Statistical analyses provide some correlation with
the CMC Heartland Site; however, the analyses do not indicate the CMC Heartland Site
property is wholly responsible for all of the arsenic impacts, particularly the highly
elevated arsenic results further removed from the CMC Heartland Lite Yard property.

EPA used the results of the ISC3 air dispersion model to estimate the extent of the impact
the former plant site had on the surrounding residential area. The model results
suggested that the plant likely impacted an area with an approximately % mile radius.
Sampling of all the residential properties within that area found decreasing arsenic
concentration trends present in a few directions from the CMC Heartland Site. These
trends are strongest at lower arsenic concentrations and the overall variability in the data
limits the predictability of these relationships. This shows contribution of arsenic by the
plant site property to the surrounding area. The site conceptual model, of arsenic
contamination due to aerial dispersion, does not fully account for all of the relatively high
concentrations of arsenic in all directions and distances which do not demonstrate
directional or distance trends with the CMC Heartland Site property. The likelihood of
intervening acts at many properties in the investigation area makes it very hard to
evaluate statistical significance. Some of those acts (e.g., pesticide application) could
increase surface arsenic levels, while others (tilling, sodding, and construction) could
decrease surface arsenic levels.

Based on the results of the air dispersion model EPA believes that contribution from the
facility is limited to the approximate % mile radius area sampled in the remedial
investigation and depicted in Figure 3 of the ROD. While the data did indicate some
contribution from the plant site to the surrounding area, it does not support impacts
beyond the area already tested. Therefore, the agency will not be expanding the site area
beyond the current boundaries. While there is uncertainty, in some cases, about the
levels of contribution from various sources of the elevated arsenic, the arsenic
concentrations are present at levels that pose a human health risk and require some action
by EPA.
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Comment #5:

Several commenters said that they would like to see EPA select 16 parts per million as
the arsenic cleanup standard for the Site. One stated that we need to safeguard as many
people as possible and cleaning up 488 properties is not enough. They requested that we
please follow Council Member Gary Schiff's recommendation that would have properties
cleaned up to 16 parts of arsenic per million parts soil, affecting 631 properties.

Another commenter stated that they are concerned by the current clean up plan and do
believe that the level of contamination that qualifies for clean up should be lowered, and
additional yards should be cleaned.

Several commenters stated that they believe Alternative 3B should be selected. One
stated that the fiscally responsible, long-term mitigation measure for this issue is
Alternative 3B. The right solution is to permanently remove all of the soil with arsenic
levels above 16 mg/kg at the South Minneapolis Soil Contamination Site. One said
compromising this alternative will only put future generations at risk and create even
greater expenses and mitigation needs in the long-term. They said their children and their
children’s safety are worth the extra investment to do it right this time. One commenter
suggested that this would be an investment to lower hospitalization and health care costs
related to the soil and air contamination. One commenter said that EPA’s cleanup plan
focuses on the long-term effectiveness and permanence of removing contaminated soil
from their neighborhood. It is the most cost-effective approach to saving future
generations from undergoing costly mitigation measures

Response #5:

The Agency acknowledges the comments, but based upon considerations of the
requirements of CERCLA, the NCP, and balancing of the nine criteria, EPA believes that
Alternative 2C, and a cleanup level of 25 mg/kg arsenic, is the most appropriate for the
South Minneapolis Residential Soil Contamination Site. Alternative 2C provides the best
balance of tradeoffs between alternatives with respect to the balancing and modifying
criteria. EPA considers Alternative 2C the most cost-effective alternative.

The purpose of this response action is to control risks posed by direct contact with arsenic
contaminated soil as a result of releases from the pesticide manufacturing plant formerly
located at 28" and Hiawatha. Since no Federal or State ARARs exist for arsenic in soil,
the preliminary remediation goals for arsenic were determined through a site-specific risk
analysis and the final cleanup levels were selected based on risk management principles
and the analysis of each alternative against the nine evaluation criteria, consistent with
the NCP.

EPA believes the minimal risk reduction that might be achieved through a cleanup
standard of 16 mg/kg versus one of 25 mg/kg is offset by other factors such as decreased
short-term effectiveness, implementability, and increased cost. Along with an increase in
the number of properties that would need to be cleaned up using 16 mg/kg as the cleanup
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standard would come increased risk from truck traffic, increased risk of property damage,
and increased risk to the cleanup crews. Also as the number of affected properties
increases do does the difficulty in getting all of the property owners to agree to allow the
cleanup. We do not believe it is cost effective to spend an additional 25% more on the
remedy only to have a final cancer risk that is within the same order of magnitude as the
proposed remedy and at the same time increasing the short-term risk, decreasing the
implementability. In addition, the greater scope of excavation work adds two years to the
project, significantly increasing disruption and inconvenience to the residents and
creating additional project and waste transportation and handling issues.

The Agency believes that a full understanding of the risk assessment results and its
uncertainties is necessary to understanding the risk management decisions that are being
made at this Site. Table 9 from the Record of Decision summarizes the risk associated by
various arsenic concentrations found at the Site. EPA generally considers people to be
safe if the risk of getting cancer from contamination is as high as one in 10,000 (or 1x10°
4, and as low as one in 1 million (or 1x10°%). As a measure of health impacts other than
cancer, or non-carcinogenic risks, EPA uses what is called a hazard index. Generally,
noncarcinogenic risks are considered unacceptable if the hazard index is greater than 1.0.

To ensure public health is protected, EPA uses worst-case, or “high-end” assumptions to
determine risks. High-end estimates like these ensure that the actual chance of getting
cancer will likely be below EPA’s risk estimate. The level EPA considers “safe” is likely
to over-state the actual human cancer risks. It’s important to understand that the risk
estimates are intended to provide the basis for EPA’s decisions about cleaning up a site.
They do not actually predict health outcomes.

The results of the baseline risk assessment for the Site indicate that existing conditions at
the site pose an excess lifetime cancer risk as high as 6 in 1000 (or 6x107)from direct
contact with arsenic contaminated soils. The soil arsenic background concentration of 16
mg/kg has a carcinogenic risk of 6 in 100,000 (6 x 10”) and a hazard index of 0.6. The
selected remedy will address soil contaminated with arsenic in excess of 25 mg/kg which
would correspond to an excess lifetime cancer risk of 1 in 10,000 (1x10’4) and a hazard
index of 1. Another way of looking at it is that soil contamination presents a
(conservatively estimated) risk of 1 in 10,000 for arsenic concentrations of 25 mg/kg and
of 0.6 in 10,000 for arsenic concentrations of 16 mg/kg.

Risk calculations are estimates built on a number of assumptions. Because of those
assumptions, risk assessments have many uncertainties that have to be taken into account
when the results are evaluated. Because of the types of conservative assumptions that
were required to calculate the risks at this site, it is likely that this risk assessment has
overestimated the risks, making the difference between 16 and 25 mg/kg even less
significant. For example, the ability of the human body to take up arsenic, or be
bioavailable, is an important input to the calculation. In this risk assessment, in the
absence of any site specific data on bioavailability, EPA assumed that 90% of the arsenic
in the soils is bioavailable. We assumed this because arsenic trioxide, as a pure
substance, is very bioavailable. However, this material has been exposed to the
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environment for 50 to 60 years and become weathered. It has likely become associated
with other minerals in the soil, making it much less bioavailable. Other forms of arsenic,
which are less bioavailable are also naturally present in the soil and part of the total
arsenic concentrations being reported. Based on this it is reasonable to assume that the
risk associated with 25 mg/kg is much lower than the1x10™ reported in the risk
assessment.

Another factor causing overestimation of the risk is the assumption that a resident will be
exposed to the contamination for 50 years. EPA’s Risk Assessment Guidance for
Superfund (RAGS) (EPA/540/1-89/002) recommends using 30 years when site specific
data is not available, as is the case here. During the risk assessment process the Agency
received a comment that a longer exposure period should be used because people may not
live in the same house longer than 30 years, but they will live in the same general area for
a longer period. The Agency decided to use 50 years instead of 30. The potential effect
is an almost 60% increase in the calculated risk estimate.

One measure of the overestimation of the risk can be made by comparing the reasonable
maximum exposure to an average, or central tendency exposure (CTE) risk for the same
population. If the Agency were to base a cleanup decision on the average exposure
scenario, arsenic levels as high as 119 mg/kg would fall within the acceptable risk range.
This would indicate that by using the conservative assumptions in this risk assessment,
risks to the average person may be overestimated by as much as 3 fold.

All of the factors that tend to over inflate the risk calculations will tend to minimize any
potential risk difference between two arsenic concentrations. The calculated risks for 16
mg/kg and 25 mg/kg of arsenic are both within EPA’s acceptable risk range and both are
within the same order of magnitude..

This remedy will also address all soils deeper than 12 to 18 inches below grade
contaminated with arsenic in excess of 95 mg/kg. Construction workers are the
population most likely to be exposed to contaminated soils deeper than 12 inches.
Arsenic concentrations of 261 mg/kg represent a hazard index of 1.0 and carcinogenic
risk of 7x107 for construction workers. Resident exposure to high arsenic concentrations
in deep soil is only expected in rare circumstances and only for short periods of time and
less frequently than the construction worker. Any risks from exposure to arsenic
contamination in the deep soil would be mitigated through the inevitable mixing of the
deep soil with the clean, shallow soil, resulting in lower exposure point concentrations,
Therefore, the acute exposure-based removal action level of 95 mg/kg, is considered
appropriate and protective for the long-term. In terms of chronic, lifetime exposures, 95
mg/kg arsenic represents a chronic reasonable maximum exposure carcinogenic risk for
residents of 4x10* and a hazard index of 4.0. This arsenic level represents a lifetime
carcinogenic central tendency exposure risk for residents of 8x10” and a central tendency
hazard index of 2.0. Again, these risks are mitigated by the inevitable mixing of clean
shallow soil with the deep soil and the fact that chronic exposure to the deep soils is not a
reasonable assumption.
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Comment #8:

One commenter stated that the magnitude of this project makes it the opportunity to clean
the Site to background levels. They said that EPA as the infrastructure in place and will
be able to work through the implementations obstacle to a more thorough cleanup.

Their primary concern is the ability of the public to assess the cleanup proposals because
it is not clear how the Agency selected 16 mg/kg as the background level for arsenic in
the Site soils. They believe that 10 mg/kg should be used as background instead of 16
mg/kg because it represents the population of data that is “clearly background”, instead of
16 mg/kg which represents the lower limits of the population that is a mixture of
background concentrations and anthropogenic arsenic. They also stated that if EPA is not
willing to use 10 mg/kg instead of 16 mg/kg then the Agency should explain the
alteration of the “clearly background” figure in the written and oral presentations of its
cleanup proposals to the public. The commenter questioned, “If readings below 10
mg/kg were identified as “clearly background,” then why apply a reading for “potentially
impacted” soil to establish the background level? And if there is a range of readings for
“potentially impacted soil” from 10 mg/kg to 16 mg/kg, why choose the uppermost limit
for the background level (why 16 and not 10)?” They also said that earlier in the project
the Agency referred to lower concentrations, (e.g, “lower than 10") as background for the
area. They said the difference in the background level alters the significance of the EPA
preferred plan to remove “‘shallow” soil above 25 mg/kg (Plan 2C). They stated that the
bottom line is that what appears to be an unreasoned inflation of the background arsenic
level does not give citizens an accurate context in which to assess EPA cleanup plans.

Response #8

EPA respectfully disagrees with the suggestion that the ““clearly background” arsenic
concentration range, or 10 mg/kg, be used as the basis for the remediation goals rather
than 16 mg/kg. The challenge at this site has been to identify the background
concentration for arsenic in soils that have many potential sources of arsenic beyond the
former plant site. Because of the numerous possible sources of arsenic in an urban
environment like south Minneapolis, it was necessary to derive a background
concentration based on a statistical evaluation of the available data.

The commenter acknowledges that based on the statistical evaluation, discussed in more
detail below, there are three populations of arsenic results at the site: 1) those that are
clearly background, 2) those that are clearly a separate population, and 3) those that are
mixture of the two. The question posed by the commenter is, should the Agency consider
the mixed population part of the background, or not? Our evaluation of the data shows
that the “mixed population” likely consists of levels that are not site related, i.e.
background, but because of influences from other sources it is impossible to differentiate
the populations at these levels. EPA believes it is appropriate, and consistent with
Agency policy and guidance, to include the mixed population as part of the background
population. Further, the risk assessment estimates the excess lifetime cancer risk from
exposure to 10 mg/kg of arsenic at 4x10” which is not significantly less than the risk at
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16 mg/kg of 6x10”. Therefore, the Agency’s decision on the selected remedy would not
likely change even if the background concentration was dropped from 16 mg/kg to 10
mg/kg.

EPA’s policy on handling background concentrations is discussed in the April 26, 2002
OSWER Directive 9285.6-0, Role of Background in the CERCLA Cleanup Program and
also in the July 1996, Superfund Soil Screening Guidance: User’s Guide (Publication
9355.4-23). As the OSWER Directive states, “Generally, under CERCLA, cleanup levels
are not set at concentrations below natural background levels. Similarly, for
anthropogenic contaminant concentrations, the CERCLA program normally does not set
cleanup levels below anthropogenic background concentrations.” The Soil Screening
Guidance states, the intent of this policy “is to avoid creating ‘clean islands’ amid
widespread contamination”.

To evaluate background concentrations at this site, a statistical analysis was performed
using 7,519 surface soil sample results collected between 2001 and 2006. Probability
plots graph the measured concentrations against those expected if the data (or the
transformed data) are normally distributed. As a result, the data points tend to form
straight lines when the data resemble a normal distribution (or when the log-transformed
results resemble a lognormal distribution).

The figure below indicates several things. First, the arsenic data are neither normally nor
log normally distributed. Next, the break in the plots suggests the existence of two
distinct and different distributions. The set of color-coded green points corresponds to
lower ‘background’ levels while the dark blue points indicate a population that is
distinctly different, evidencing a flatter slope, limited to concentrations in excess of
approximately 16-17 mg/kg. Points coded red suggest a region of potentially ‘mixed’
results, the range over which the highest background and the lowest contaminated results
overlap. The subsets indicated in the arsenic probability plot correspond to arsenic levels
from the minimum detected to 10 mg/Kg (preliminarily ‘background’), concentrations in
excess of 17 mg/Kg (exceeding background) and the intermediate concentrations greater
than 10 mg/Kg but less than 17 mg/Kg, which are mixed points, overlapping the upper
bound of background and lower bound of contamination.

78



2 =4 M W P

~LOGNORMAL

1 10 100 1000
LOG AS [mg/Kg]

The broken lines cut the x-axis at arsenic concentrations which correspond to literature
values originally proposed by various parties for background arsenic concentrations at the
site, including:

» Minnesota Department of Health (MDH ) Minnesota Depariment of Agriculture (MDA)
determined background concentration of 4-5 mgfkg (Tetra Tech, 2005),

= US Borax investigation neighborhood background concentration of 7.15 mg/kg
(Geomega, 2004},

* Background arsenic concentration of 12 mg/kg or lower (MDA, 2003); and,
= Morris Arsenic Dump background (Moms, MN) of 3 - 14 mg/kg (EPA, 2006).

We need to note here that the Agency”s understanding of arsenic background at this site
has been evolving over the course of our investigations, As al any site, as more data is
gathered more is leamed and the conceptual site model for a site is changed. Early
comments regarding background were based on the best available information, which
was limited. Having now sampled almost every property within the investigation area,
wie believe we now have a better understanding of the urban backeround levels of arsenic
in soils.

The arsenic results less than 10 mg/kg (5929 resulis) represent the majority of available
results. Background concentrations may actually be higher, but cannot be seen in the data
because of the affect of site related contamination on the distributions.

Again, EPA’s policy is to not clean up background concentrations of contarmnants. In

this case, the Agency has identified that the population of data with concentrations above
16 mg/kg is clearly not background. Therefore, the Agency has determined it appropriate
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to use 16 mg/kg in the decision process instead of 10 mg/kg as suggested by the
commenter.

Comment #9:

One commenter expressed their concerns regarding EPA's proposed clean-up of the
South Minneapolis Neighborhood. As a resident homeowner, mother of a toddler and a
landlord in this neighborhood, I have many reasons to be concerned. While there are
financial implications for myself and my neighborhood if EPA does not implement an
adequate cleanup, nothing concerns me more than the health of my daughter or the health
of the child I am currently carrying. In EPA's May 2008 mailing on the proposed
cleanup, you discuss under "Health Risks to People and the Environment" that the most
direct way one can be exposed to arsenic is by getting dirt on one's hands and then
touching one's mouth or accidentally swallowing contaminated soil. It has been very
stressful to have to worry about whether or not my daughter is incidentally ingesting
contaminated soil when we play outside in our yard or neighborhood park. It is very
depressing to notify friends who are over with their children for playdates with my
daughter that they need to take extra precautions at my home because my neighborhood
has arsenic contamination.

I am concerned and confused as to why EPA has selected a cleanup criteria of 25 ppm
arsenic when area background has been determined to be 16 ppm arsenic and the
Minnesota Pollution Control Agency's (MPCA) cleanup criteria for residential
neighborhoods in the state of Minnesota is 5 ppm arsenic
(http://www.pca.state.mn.us/publications/risk-tier2srv.xls). The South Minneapolis
Residential Soil Contamination Site is, as its name states, a residential neighborhood and
it is, of course, in the state of Minnesota. I do not see any logical justification for a
cleanup that is below the state-mandated risk-based guidelines of 5 ppm arsenic.

I am an environmental scientist at an engineering company and am aware of more
stringent cleanup criteria imposed by EPA at other arsenic contaminated sites in
Minnesota (e.g. the St. Regis Paper Company Superfund Site). My South Minneapolis
neighborhood warrants as stringent a cleanup as other neighborhoods with arsenic
contamination.

In addition to my concerns regarding EPA's proposed alternative, I feel that the analytical
results clearly indicate that the site has not been fully or adequately characterized. EPA's
proposed wind distribution model for contaminant migration does not explain the
migration of arsenic contamination within the neighborhood when one evaluates the
analytical results. The analytical results do not identify a decrease in contaminant
concentration with distance from the source, and there does not appear to be an
identifiable plume with concentrations that can be readily contoured. I feel strongly that
additional samples need to be collected in order to characterize the site.
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I am hopeful that the EPA will address the above issues in their continued evaluation of
the site, and that the arsenic contamination in my neighborhood will be addressed in
accordance with MPCA guidelines.

Response #9:

The Agency understands the great concern residents have about their children being
exposed to the contamination in the Site area. Throughout the investigation and cleanups
both the federal and state agencies have worked to provide the residents with the
information they need to make the appropriate decisions to ensure their families are
protected, and to cleanup up properties as quickly as we can. In 2004, shortly after
becoming aware of the high levels of arsenic in the area EPA began performing soil
removals at the properties with the highest levels. At the same time the Agency began
community involvement activities to make people aware of the problem.

It is true that other sites in the country have used lower cleanup standards for arsenic.
However, there are also sites in the country that have used higher cleanup standards. A
quick review of cleanup levels used across the country shows cleanup levels as low as 2
mg/kg (Valley Wood Preserving Site, California) and as high as 300 mg/kg (Triumph
Mine Tailings Site, Idaho). The reasons for the differences can be varied, but highlight
the fact that site-specific circumstances are used to determine cleanup standards at
Superfund sites. There is no federal cleanup level for arsenic in soils. Nor is there a
consensus across states on what final cleanup should be. In some cases there may be a
State that has a promulgated standard that may be used, but that is not the case in
Minnesota. Minnesota’s Risk Based Site Evaluation program also recognizes the need to
use site-specific information to establish cleanup levels. The 5 parts per million standard
cited by the commenter is the Minnesota Pollution Control Agency’s Soil Reference
Value SRV. As stated in the August 9, 2006, Health Consultation, Off Site Soils: CMC
Heartland Partners LiteYard Site, prepared by the Minnesota Department of Health,“The
SRV is a screening number and indicates a level of a contaminant that warrants further
consideration.” SRV’s are not promulgated standards and are not intended to be used as
final cleanup levels for sites. They are used to screen sites to determine if more studies
should be performed.

Absent a promulgated standard, to select a final cleanup standard, EPA’s Superfund
Program must rely on site-specific studies, including a remedial investigation, a risk
assessment, and the analysis of cleanup alternatives against the nine-evaluation criteria,
as specified by the NCP. As discussed above in the response to Comment #8, EPA
policy does not allow the Agency to cleanup to levels below background, which in this
case is 16 mg/kg. Also, as discussed in more detail in the responses to Comments #5,
EPA believes that 25 mg/kg is a protective cleanup standard provides and is the most
appropriate for the South Minneapolis Residential Soil Contamination Site. Alternative
2C provides the best balance of tradeoffs between alternatives with respect to the
balancing and modifying criteria.
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Comment #10:

Two commenters asked the Agency to please cleanup the site and not to choose doing
nothing. One stated that EPA has waited too long for action.

Response #10:

The Agency has worked as quickly as possible to cleanup this site. The site was brought
to the Agency’s attention in 2004 and it began soil removals that same year. This site has
had some difficult technical issues to address before a final cleanup plan was selected,
but we believe we have worked through those issues as quickly as possible.

Comment #11

Several commenters said they heard EPA will not clean up the arsenic contaminated soil
around the community. They hope that isn't true for the children's sake and the future of
the community. One commenter had great concern over the Agency not cleaning up the
neighborhood. They stated that many lives, and the lives of many children, depend on the
cleanup. One of the commenters wondered if we would choose not to cleanup the
neighborhood if it was mostly white and wealthy. Another commenter stated that if this
was a well to do neighborhood something would be done. They stated that it is
detrimental to all the babies, children and families that live and work in the community.

Response #11

EPA believes the commenters have misinterpreted the proposed plan. EPA is in fact
taking action to help protect all of the residents from the unacceptable risks posed by the
arsenic contamination in the site area. This cleanup plan is based on the risk to children
who live in the area. EPA has selected Alternative 2C which requires the cleanup of
approximately 488 properties.

Comment #12:

The opportunity for the public to comment on the arsenic clean-up or lack of clean-up by
EPA needed to have been widely publicized in a timely manner in order for EPA to have
a comprehensive understanding of the public's concerns regarding this matter. Secondly,
EPA's disregard for the health of the community in which the arsenic triangle is located is
inhumane. Inhumanity, including preventive illnesses caused by toxic poisons such as
arsenic, deteriorates the longevity and quality of life for all

human beings, not just low-income, people of color.

Response #12:
EPA respectfully disagrees with the commenter. The Agency provided adequate advance

notice of the public comment period and made that announcement widely available in
several different ways. The announcement of the proposed plan public comment period
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and public meeting was mailed out to 10,000 recipients prior to the meeting and a notice
was published in the Circle Newspaper on June 1, 2008. Also, an insert announcing the
meeting was included in the June 2008 edition of the Corcoran newspaper. A press
release was also sent out to all of the local news media prior to the public meeting.

The Agency has not disregarded the health of the community. When all of the cleanup
work is completed approximately 700 properties will have been cleaned up. The Agency
is cleaning up all soils that pose an unacceptable risk to all of the residents, regardless of
race or income.

Comment #13:

One commenter said they’ve worked in the Phillips community for the past 10 years and
lived nearby for 40+ years and has great concern for not cleaning up this community.
The contamination is everywhere. They work and serve their clients many who live in
this community. Many of their friends and relatives live and work here. EPA must keep
cleaning up this area. Many lives and the lives of many children depend on this. We
need a healthy environment for future generations.

Response #13:

EPA acknowledges the comment. The Agency is doing what it can under its authorities
to cleanup the arsenic contamination in the area.

Comment #14:

One commenter stated that they like Alternative 3A, but it has to be accompanied by
replacing any plants, shrubs, etc. They have put a lot of money into the landscaping of
their yard.

Response #14:

EPA acknowledges the comment; however respectfully disagrees that Alternative 3A
should be selected. As discussed above, the Agency believes that Alternative 2C
performs best when evaluated against the nine evaluation criteria, and is the most cost-
effective cleanup plan. The selected alternative, 2C, does include provisions for the
replacement of plants and the restoration of the properties to their original conditions, to
the extent practicable.

Comment #15:

One commenter stated that they have over 30 varieties of hostas that are 10-20 years old,
as well as other unusual plants, mature trees (including evergreens with shallow roots)
and a relatively weed free lawn (through hand weeding every year). Removal of 12 to
18 inches of soil would effectively destroy the award-winning yard and likely kill some
of the mature trees (including elms which would be severely impacted by damage due to
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Dutch elm disease). Values reported for her yard vary from 26 to 63 mg/kg.
Contaminant levels in soils, especially those covered by vegetation and mulch are not
usually a consumption risk except for unsupervised children who shouldn’t be eating soil
for other reasons. The proposed dirt removal remediation stirs up soil, and potentially
creates airborne arsenic contaminated dust, a higher danger than inert soil. Is there a
chelation solution less invasive and disruptive than soil removal? What is the trend?
They suspect arsenic values are declining with time. Would resampling show
something? Is there an opt-out since sampling was voluntary initially? What scientific
resources can they use to obtain more information?

Response #15:

EPA will do what we can to minimize the disturbance to the property and to find a way to
preserve the landscaping, to the extent practicable. However, the commenter is correct,
that if excavation is necessary much of the landscaping may need to be replaced. This is
the unavoidable reality if we hope to permanently cleanup the arsenic contamination.
The commenter is also correct, that covering the contaminated soil with mulch or
vegetation is one means of preventing exposure to the contaminated soil. However, that
is a short-term solution. In order for such a remedy to succeed it would require constant
maintenance into the foreseeable future. While the current owner might agree to
maintain the cover, there is no guarantee that they would be able to, or that future owners
would be willing, or able to do the same. In the end, while there will be some short term
disruption to the landscaping, it is most cost effective to remove the soil from the

property.

It is possible for dust to be generated during the cleanup. Part of the cleanup plan will
require constant monitoring of dust using air sampling equipment. If at any time
unacceptable levels are detected, measures will be employed to control the dust, such as
wetting the soil during excavation or application of other dust suppressants. It should be
noted that in the 4 years of construction at the site under the Removal Program, and
constant air monitoring, the Agency has never detected unacceptable levels of dust.

There are technologies available that treat soil to bind the arsenic making it less
bioavailable. However, those technologies are not appropriate for a residential setting.
They likely would require mixing the soil with some type of amendment. So you would
have the same soil handling issues as excavation. The technologies would likely take
much more time to complete and would require long-term monitoring to ensure that the
contamination remained bound to the amendment. Excavation and off-site disposal is
more permanent, more easily implemented, and cost-effective than the on-site treatment
that the commenter is suggesting.

Total arsenic levels would not decline with time. Arsenic is a heavy metal and does not

degrade. The only way for levels to lower would be via mixing the soil with clean soil or
other amendment, i.e. through dilution.
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There is no “opt out” to the cleanup. EPA believes that it is important to cleanup every
property to make sure that all current and future residents are protected from the potential
exposure to the contamination. At some point others may live on the property and have
different lifestyles that would cause them to have more in contact with the soil, or less
willing to maintain a cover over the soil. The Agency believes the permanent solution of
excavation and off-site disposal is the most appropriate for this area. If for some reason
an owner refuses to allow access to EPA to complete the cleanup, the Agency may seek
to put use restriction and/or other notices on the property to ensure others will not be
exposed to the contaminated soil.

There are numerous sources of information on arsenic and the available cleanup
technologies, including local universities. One very good resource is EPA’s Clu-in web
site located at: http://www.clu-
in.org/contaminantfocus/default.focus/sec/arsenic/cat/Overview. The web paged contains
basic background information on arsenic and links to documents covering many aspects
of the cleanup process for arsenic.

Comments from Public Officials
Comment #16:

Councilman Schiff stated that cleaning to background and doing a more thorough job
makes the most sense to mitigate against cumulative health effects that are known in the
neighborhood from other environmental impacts. The length of time should be shortened
by adding more crews to the work area.

Response #16:

The comment raises issues similar to those addressed above. The reader should refer to
Response #1, Response #5, and Response #7.

Comments from PRPs:
Comment # 17:

The commenter stated that EPA continues to suggest that the former CMC Lite Yard Site
is the source of elevated arsenic concentrations found on the SMRSCS properties that are
subject to cleanup. Despite the fact that U.S.EPA's own data and statistical analyses
cannot link the former CMC Lite Yard Site to concentrations of arsenic in residential soil
above normal background levels, EPA continues to use disproven air dispersion transport
assumptions in its selection of residential properties proposed for cleanup (i.e. properties
with elevated concentrations of arsenic located within a 3/4 mile radius of the CMC Lite
Yard Site). The commenter is concerned that some of EPA's comments are misleading
with respect to the sources of arsenic contamination in residential soils at the SMRSC.
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The commenter asserts that EPA continued to make allegations implicating the former
CMC Lite Yard Site even after it published statistical data evaluations and modeling
documents reporting contrary conclusions as to source. They presented the following

quotes from EPA:

= . "Arsenic concentrations greater than background may not be linked to the CMC
Heartland Site."

= "._.small scale variability is not negatively related to distance from the CMC site...
these areas of small-scale variability may be indicators of alternative
anthropogenic sources of Arsenic (e.g. pesticide application.)".

= " _.this looks like a general problem with arsenic throughout the area that we can't
tie back to the CMC plant, so we don't have authority to address anything outside
that area."”

The commenter stated that to date, EPA has collected and analyzed thousands of arsenic
samples within the SMRSCS. However, no statistically significant evidence or link to the
former CMC Lite Yard Site has been made. Moreover, it asserts that

EPA's reports conclude that the underlying assumption of contaminant transport that
formed the basis of the identification of the source area and SMRSCS boundary are not
supported by the data. Therefore, the commenter felt that claims filed by EPA in the
CMC Heartland Partners bankruptcy matter for $29.4 million associated with the
SMRSCS are unsupported and without merit.

The commenter stated that the data collected to date and statistical evaluations conducted
by EPA and its contractors do not support the governing conceptual site model and
underlying assumption that the former CMC Lite Yard Site is the primary source of
arsenic contamination to the SMRSCS properties that are subject to cleanup.

They asserted that these reports provide strong statistical evidence upon which to
conclude that the former CMC Lite Yard Site is not the primary source of arsenic
contamination to the SMRSCS properties that are subject to cleanup. The RI Report
concludes that, "Arsenic concentrations greater than background may not be linked to the
CMC Heartland Site." This statement has important ramifications because only properties
with arsenic concentrations in soil significantly above background concentrations will be
remediated under EPA's May 2008 proposed cleanup decision for the SRMSCS.

Expected Data Trends

The commenter stated that the statistical analyses performed by EPA and its contractor
indicate that site data do not support the assumed conceptual site model (aerial deposition
of arsenic from the former CMC Lite Yard Site to properties within a 3/4 mile radius),
making the assumed SRMSCS boundaries arbitrary and inaccurate. The observed spatial
patterns of arsenic concentrations in soil provide insight into the source. For example, if
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the former CMC Lite Yard Site is the source of elevated arsenic concentrations the
following data trends would be expected, but were not observed:

* Maximum arsenic concentrations decreasing with distance from the former CMC
Lite Yard Site in all directions.

» Higher arsenic concentrations in primary downwind directions (northwest and
southeast).

*  An even distribution of arsenic concentrations in areas at similar distances and
directions from the former CMC Lite Yard Site, i.e., variability should be present
at a large scale, not varying widely from one property to the next.

* Arsenic concentration should not vary with property use. Schools, cemeteries,
parks, and residential properties at similar distances and directions from the

former CMC Lite Yard Site should be affected to the same degree.

If elevated arsenic concentrations are due to homeowner applications of chemicals,
different trends in data would be expected, and were observed:

= A random pattern of elevated arsenic throughout the defined area;

= High small-scale variability in data (dramatic differences from property to
property);

= The absence of elevated arsenic concentrations in non-residential soil;

* Arsenic concentrations increasing with home age (more time for buildup of
arsenic in soil due to multiple applications of chemicals over time);

Support for Sources of Arsenic other than the former CMC Lite Yard Site

The commenter said the EPA's statistical evaluation of data and air dispersion modeling
efforts provide several lines of evidence supporting sources of arsenic other than the
former CMC Lite Yard Site. They stated the arsenic soil concentration data do not show
the expected pattern of decreasing concentration as distance from the source increases.
The absence of spatial patterns in elevated arsenic concentrations is inconsistent with the
former CMC Lite Yard Site as the primary source of arsenic contamination to the
SMRSCS properties that are subject to cleanup. The observed random scatter of arsenic
in soil suggests that there are other sources contributing to elevated arsenic
concentrations in the SMRSCS.

Moreover, the commenter asserts that if the former CMC Lite Yard Site was the source of

elevated arsenic in the SMRSCS, one would expect that soil contamination show strong
patterns of spatial gradients with distance and a correlation with wind rose frequencies.
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However, there is a lack of concentration decay patterns in not only the primary
downwind directions, but in all wind directions.

Distance is one of the major factors influencing airborne contaminant deposition and the
magnitude of soil contamination from a source. If air dispersion from a source close to
ground level were the primary transport mechanism, higher arsenic concentrations would
be expected in closer proximity to the former CMC Lite Yard Site, rather than clustered
at the southern-most extent of the study area as shown by the data. The CH2ZMHILL
surface soil statistical evaluation concludes that the concentration trends are present in
only some directions from the former CMC Lite Yard Site and the trends are weak with a
high variability in the data limiting predictability of the relationships. In addition, the
FIELDS air dispersion modeling report states that "small scale variability is not
negatively related to distance from the former CMC Lite Yard Site, as would be
expected if air-dispersion were a primary transport mechanism. Therefore these areas of
small-scale variability may be indicators of alternative anthropogenic sources of Arsenic
(e.g. pesticide application.)".

The RI Report suggests that a weak positive correlation between home age and elevated
arsenic concentration is consistent with deposition occurring at these properties during
the active period of manufacturing at the former CMC Lite Yard Site. This is not the only
possible explanation. A positive correlation between home age and contaminant
concentration is also consistent with a longer history of use of household or lawn
chemicals. Note that a positive correlation between home age and lead concentrations in
residential soil and dust is indicative of lead-based paint contamination.

A comparison of arsenic concentrations at residential properties to parks, schools and
cemeteries corroborates this conclusion. The RI Report states that the sample results from
the parks, schools, and the cemetery were within background levels (less than 10 mg/kg).
The only properties where elevated levels of arsenic were detected are residential. As
properties at similar distances and directions from the former CMC Lite Yard Site should
be affected similarly, this result provides further support to the concept that the elevated
arsenic concentrations are associated with household chemicals, rather than releases from
the former CMC Lite Yard Site.

To summarize, the commenter states that EPA has admitted that it cannot link elevated
arsenic concentrations (i.e., those that require remediation) to aerial deposition from
sources at the former CMC Lite Yard Site. The proposed plan for the SMRSCS (the
boundary for which is now shown to be baseless and therefore arbitrary) is to excavate
and dispose of soil at concentrations of soil above 25 mg/kg in the first foot and 95 mg/kg
at greater depth at an estimated cost of $17.9 million. Funds for these activities, while
supported by the results of the risk assessment, cannot be justly recovered from the
commenter.
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Response #17:

EPA respectfully disagrees with the comment. The Superfund Program is based on the
concept of strict, joint and several liability. Therefore, it is not necessary for the Agency
to demonstrate that all of the contamination is from the plant site before taking an action
and/or recovering its costs. EPA’s statistical analysis of the sampling data makes a prima
facie case that all or most of the homes requiring cleanup at the Site were contaminated
with arsenic from the Lite Yard operations, even if other sources of contamination were
involved, too. The facts and the legal standard place the burden on the potentially
responsible parties to specifically demonstrate that contamination at certain properties is
wholly unassociated with Lite Yard operations. For the reasons discussed in the ROD
and in the Responsiveness Summary, given all the variables it would be extremely hard
to make that demonstration. Strict, joint and several liability would therefore apply to the
owners and operators of the Lite Yard, who would in turn have the right to seek
contribution from other parties responsible for contamination at the Site.

The fact that the releases from the former plant site occurred 40 to 70 years ago, into a
highly active residential area, was a complicating factor when trying to define the area of
contamination. Disturbances to the area soils by residents, perhaps bringing in fill,
turning soil, or even applying arsenic-containing materials, likely masks concentration
trends that exist and would otherwise more clearly support EPA’s conceptual site model.
By using an air dispersion model EPA was able to define an area that may have been
impacted by releases from the plant site. The model was based on the available
information on the plant operations and the materials (arsenic trioxide) used at the
facility. The results of the model predicted an area of about a 3% mile radius might have
been impacted.

We agree with the commenter that the arsenic concentrations detected in the residential
properties are not wholly consistent with a conceptual site model based only on air
dispersion, and it does appear that not all of the elevated arsenic concentrations in soil are
solely attributable to the CMC Heartland Lite Yard operations. The occurrence of
elevated arsenic in all directions, across much of the investigation area indicates some of
the highest levels of arsenic, especially at greater distances from the CMC Heartland Lite
Yard property, may also partially be the result of a property specific use or application
(e.g. fertilizer or pesticide application, use of pressure treated lumber, on-property
disposal of coal ash). However, when looking at the data as a whole EPA believes the
former plant site is also likely the source of high arsenic levels seen throughout this area,
and especially in close proximity to the Lite Yard. The trend analyses of all the data
show that in the northwest, west and southwest directions there is a decreasing
concentration trend moving away from the site, seen most clearly at lower concentrations.
The decreasing trends are consistent with aerial dispersion from the former plant site.

Counter to what the commenter stated, the directions where we see decreasing trends are
in the directions of the prevailing winds in the summer months when the plant was
operating. While the conceptual site model suggests that air dispersion occurred primarily
in the summer months when winds are predominantly to the northwest, there is a
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component of the wind patterns that does blow to the southwest and southeast. It is
therefore quite possible that arsenic from the site was dispersed to these areas. While the
statistical analysis of the trend to the southeast does not seem to support the expected
decreasing concentrations, this analysis is hampered by the absence of data within the
first 1000 meters from the source due to redevelopment within that area. On the other
hand, arsenic concentrations to the southwest do show a decreasing trend.

The likelihood of intervening acts at many properties in the investigation area makes it
very hard to evaluate statistical significance. Some of those acts (e.g., pesticide
application) could increase surface arsenic levels, while others (tilling, sodding, and
construction) could decrease surface arsenic levels. In addition to the directional trend
data, the fact that properties with homes built after 1960 predominantly have
concentrations near background, supports EPA’s conceptual site model. In
approximately 1960, active shipments of powdered arsenic to the Lite Yard ceased.
From that point on, air dispersion of the residual arsenic from the Lite Yard would have
been more limited and more localized (to residences in close proximity). If common use
of pesticides was the primary explanation for the residential arsenic contamination at the
Site; we would expect to see elevated levels on properties from both the pre- and post -
1960 periods. However, we do not.

This all indicates that the elevated arsenic levels likely resulted from some source other
than pesticide application. All of this information supports EPA’s conclusion that the
former plant site has caused elevated levels of arsenic in the soils of the surrounding
areas, and that the area affected is limited to the current investigation area as defined by
the results of EPA’s air dispersion model.
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Figure 1-1
Site Location Map
South Minneapoks Site
Minneapaolis, MM
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Tabie 11.5 Alternative 26—Reamoval of Soil Exceeding the PRG of 25 mglkg to a Depth of 124nches and Landfil
Sauth Minnanpalis Residantial Soil Cantamination Sie

Dascription: Excavation of soiis 1o 127 in yards and 18° in garders, Iansporation and dispossl, and ste restorstion wiich incheses acklil fopsal, and

Proparias Prasiously Mol Chamelifiza
E Tatal {A]

Property
Accass Agmamant Aih.r 5 10000 | 5 400
Proparty ChackistsirmnlnrgPhataVales alhe 5 10000 | § _400
] =L B
PreiPast Resideninl Lot Surve | ilLs 15 2000 (s 2,000 |
Site P :
Litiity Locate s E 00 [ § 100
Ervirnnmental Prosection {Ermsicn Corrol & Al s 5 60 | 5 150
Fenos Remom| for Access THLF L 00| & u
Siln Claaring (8] 5 200 | § 200
Restosation o
TroeShnbiPlant Restoraton 1Ls 5 1,000 [ 5 1,000
Fance Restaration 1ajLF 5 0% 400
petntion Mainionance {30 days) i
Property Subtotal
Propertes for Removal

sperty Specific Total (B]

L i laf g‘
Foil Excavarbol 35,875y ] 5 |5 2.690,625
Dsumantalion SampEng-S4W A48 - B020 731 [sech 3 25 | 5 18,275
Soil Wi TR {mubiply by 1.5) § IR E 1,078,250
TCLP Charscisrizaion S 1,100 | § 318,800
Barmer Fabnic E s B3, 025
Ciean Fil Purchasa and Dakvarny 3 Tl% 07,825
Claan Fil {Plsced and Compactad] 5 A58 B BTS
GhmFH.i.rﬂrlh- & 1200 18 18,200
Topsol Pucrase and Dalary § 1815 328,000
Top Sal (Placwd and Compacisd] 3 S E 1,025,000
Tripsal Analysis § 1200 | % 25,200
SedingiFartlizar and £ ooa s b4
Siornran st Managemsni 5 anol s a0 00
MubilsalicrDerobilzaion §  zsoooo|s 1,000,000
[Nor-Proparty Specific Total (C) $7,340,255]

Cormilelion CrersighlPropsct Management

ing and Censtruction Total {O)
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Table 11.5 Alternative 28—Removal of Soil Exceeding the PRG of 25 mgikg to a Depth of 12-inches and Landfil
Sguih Minneapolis Resitental Sof Confamnanion Sie

Deacription: Excavation of #0ls 2 127 In yards and 15 in gesdans, ransporiaton and disposal, and slie msioration which includes Eacidil, mpsall, and
sbbding.

Subtotal of Capital Casls (4 + B+ C = D) $916,075,123
Biraton of Remedial Actions A years
Cost Per Year

Present Worth of Capital Costs
Waar 0l

Yaard
Wanr 3

[Capital Cost Presant Valuo

Five Year Review
Review of Reguiations 1|i= 5 o000 | £ 10
Flinﬂ'm 1]i= k] 10,000 | & 1I:IEI1

Cosl of DEM reimw] £ 0,006

Present Worth of O 1.8% Digsopal Rate
Yoo 5 i BT 421
Year 10 0.7587 18,174
Year 14 0650 513,217
Year 20 05756 H11.812
Yoo 25 15014 £10,028
Year 30 a Em

O M Present Value §76.008

$15,817, 168

Total Present Value of Alternative 28 jreparkd 1o 3 significant figurssy $15,600,000

Aasiemphans

1. Proparty Asswmplioas
AVOrgD DIFDS AiES 18 Approsmalely 0.1 acran {8,500 1), impeevioins urlsces assumad o cover 1,500 A% and secavation will not be performesd undar
impervious surisces. Jfivemge orea requincg excwation per property umu},nﬂufﬂmum,ﬁum 1o b 1,E|:|:m:'mmm

2 Chran ity Arsumptlons
Fropery cownts ane hamed on sample resuls theough 2006
For e 125 propantias whatis b be samplad rewsl J006, the perceniags of properies Tl would reguine remcval was sstimanes based on e percantage
of properies roquiting memoval hat wvers sampled batesan 2001 ahd 2008

The 2004 - 2008 remavals for propsries with concenteations =35 ppm being sompleled separtely. Removals perfomed from 2004 - 2008 had amoval of
:ﬁumEWﬂumlmHMpmimmummwmm Removais performed in 2007 and 2008 Fad reroual of
Arean ppm,

3. Sampling Requirersents
Wiasile characierization sampling for daposl includes 1 TCLP sample per 500 oy
Sampla equency for confirmation sampiing ke 1 composile sampie per yard. Two yands o propsty A6 assuimed,
Sarmphing frepesncy Tor chsn Backill and iopsal is 1 TCLP sample per 1,000 ",

4, Blte Reatoration
Backfil inchudss § i of claan [ and & 8 o of lop sl
Seadng will be resmserdatve of local nalve grassas.
Tress and shrubs will ba raplaced in ki enly whirs Ty préviowsly existed. Inveniony taken balore clearing and grubbing.

5 Sefeeduie Asswmphions

Siln iremstigation actvilas sssumed 1 be tompleiad wihin 2 weeks.
Work at an indkidisd progedy assumed 1o be compleisd witin 7 work days:

Fage B ol 14




Table 11.6 Alternative 2B—Removal of Soil Exceeding the PRG of 16 mg'kg to a Depth of 12-Inches and Landfil
South idnmeapois Residantal So¥ Confaminafion S¥a

Description: Excavation of sais &0 127 in yards and 197 in gardens, fmnsooration and dispossl. and sile resiomtion which chces batk (il ool and

| Property Subtotal

Proparing Presiously Nol Ghanactiins |

Site Investigation Total [A]

Liiliey Loosos ] 18] ¥ 100 | § 10
Erwronmanial Froteciian |Ercsion Control & Ar TjLE 5 180 | § 50
Fangs Rgcnl tor Acass HILF 5 300 (5 30
h_!.lr- Clsaring ilLs i 0|5 200
Restoration
TraaiShnhiPist Restoraion 1fLs 5 1,000 | 5 1,000
Fan:s Fealaralion TOELF i a1 F #H
sialion Msinlenance (30 days) 1|LE §  15M00 |3 1,500
£5,180
Frepariin for Aammeal fidtproparins
Property Specific Total (B} $3.915120

%ind Excavat 48,514 yd" § T5ls 3,834,542
Cocumantation Samplng-5W B4E - EO2D S5 |wsach 5 LR § M RIS
S0l Waste TED fmuliph by 1 5] 72T |om 5 ls 1 455417
TiCLE (Wasle Charachorzason) 146 | sach 5 1,000 | § e
Restoration
Barrer Fabric 1,122 realh’ 5 REN 112208
Clean Fil Parthase and Delveny frinfry e :.-u’ 5 TIE 145 543
Claan Fil {Plsced and Compached) 0, T pd” ] A5 E 035 505
Chain FTl Arwlyis ¥1|mach 5 1200 | % 280
Togmnk Puichese and Defrny 27 st § A 4 A
Top Soll (Placed and Compacted) 27,722 vd" H sl s 1388111
Topsal Analyeis 2B{nach 1 1200 % 33500
Seecing/Ferilzer (ssed and siaw) 1,122.75001 5 006 | § 9,820
Snorvaier Managaman m.ﬂmllg:J ] a00| s a0, 0
bl zatoniDemobitzsion B 1] 250000 | § 1,500,000
[Non-Property Specific Tatal {C) 510040912 ]
' inl .: I. 3 | :. L' a :I:' |
Ramadia Dasign 00000
Consrucion CusmighlTroject Mansgemean| 212 208
Rapaiting 51 406 108
Indtituficnal Controlg 25000
Confingancy 5212 20w
{Associsted Planning and Construction Total (D} §7.455,516 |
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Table 41.6 Alternative 2B—Removal of Soil Exceeding the PRG of 16 maglkg to a Depth of 12-Inches and Landfil
South Minnespols Residential Soi Confemination Sie

Duscription: Excwvation of soils by 12 in yands &nd 187 in gardans, trars portation and dispasal, and she restoration which includes backfil, lopsoil, 20d
magding.

Subtotal of Capital Costs [A+ B+ T+ D)
Durrtion of Remacial Actions 6 yaum

%Iﬂml’m\fw

Presenl Werth of Capital Costs
Yoar

Wiwar

Waar I

Waar 3

Waard

Yaar s

|\Gapital Cosi Presend Vahou

|Fhr| Yaar Raview

Ry of Rgpialions ilis 5 10,000 | § 10,000
|_Fiaporing ilis §_ 10.000)% 10,000
af DER il | 3 20,000
rasent Worth of DM L5% Discowar Rate ]
Woar § ATl § AT 421
Waar 10 LT5ET] § 15,174
Yoar 15 oL6600] § 3,217
Waar 20 5756 § 11,512
Yaar 25 0L5014] & 10,028
¥aar 30 0A3ET] & A,754

D&M Present Value §76,086)

£20,384.728

Total Cost of Allernative 2B jeporied i 2 significant figures| 520,400,000

Assurmphons

1. Progeny Assumplions
Aunrage parcal sk ix sppmsimately 01 acres (4,500 i) Impenicoos. serlaces assumed o cower 1500 I and geoasmbion wil nod be pericrmaed undes
impericus surfacess, Awmmi“nmﬂnmnml:nhﬁm&mﬁﬂ’mh the ir

. Quantity Assumptions
Propecy counts are bazed on sample mssts foough 2006

Far thia 130 properies unalils o b= sampled $eough 2008, B percenisge of properies (hal would reguies semosal was estmaied based on the parceniage
of prospithes ringuiing remoyal Pl wens sargied batesan 2001 and 206

Tha 2004 - 2008 ramovals for propaies with cascanirations =56 ppm baing complalnd separmialy, Ramimsale parormed Boem 2004 - 2008 ke pecval of
arsas 20 ppm and addiional areas of thoe probories - other @mpla resuls wene =30 pom. Removals paformad in 2007 and 2008 hid mmoval of
only arass »848 ppm.,

3. Fampiing Raquiremonts
‘Washa chamcserizalion sampling for diapeasl includes 1 TCLP sampbs s 500 oy,
Bampia fraquaniy for confinmation sampling & 1 tospostia sampks pee yard, Tws yands per propsry ans amened.
Bamgiing frequancy Tor chean Dackfl] and iogsuil s 1 TCLP sample par 1,000y

4. Site Restaralien
Backil intludes B in of caan M and & B in of g acil
Egading wil b raprasanialive of 1pcal nalie grasses.
Traas and ahnbs will ba replaced in lols andy wharne they previously ensted . ievaniony taken bedoen claaring and grubbing.

. Schoowle Assumpliens

Site investigalion octvEes assumed ho be complated Wihin 7 wesln,
\Work al an individual property assuma D e comisiad withis T vk daym,
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Table 11.7 Alternative 2A—Removal of Soil Exceeding PRG of 25 mag/kg and Landfill Eﬂ:pml
South Mnnaapois Fesidential Sol Camfamination Site

erigplhan: Excavalion of solis ln an avarage of 1B° n yands and 18 in gandens. Sransportalion and disposal and. sits restorafon shich indudes backil,

Gty Unit Unit Cost Total Cost Todal
4|hr 5 10000 | § A
d 1 5 10000 | § b i}
Zlea § 500 | § ED
ul i H 10000 | § 00
ETED
| 136 ] proprics ]
102,000

Acrams Agreemant Ahr 100000 | 5 400
Pmperty ChecklistsinvenicryPholnides e 10000 | § 400
Wertical Delineation Sampling
Sampiing Labaor Z{hr 3 10000 | § )
Tanpie Analysi Bi{ st 3 250019 150
Eguipmeni and Supples 1[Bach 3 2500 5 is
1fhr 5 100,00 | § 100
Pre/Post Residsrial Lol | 1fLs 5 2000 § 2000 |
Sita aration
Lty Locais bl ] 5 00 | 5 0o
Enviranmental Projecion (Enosion Ganteol & A ) g (8] ] 150 | § 150
Fenoe Removal for Acosss H{LF i 300 |5 an
Siim G b (] ] 00| 3 200
tian
TemaiShnabFlani Resiomtion 1|Ls £ 1000 | § 1,000
Fance Restoraton HfLF £ an | § 400
Marterarce 1L §  1so000|3 1,500
Subiotal qu
for Ramawal | &fi fproperses
P cific Total $4,008.310)
Description Unit Cost Total Cost Tatal
Buoil Excavaion ] T E 4,835,417
Daumenaiion Sampling-8W 844 - G000 i R 23,150
So# Waste TED [muftiph by 1.5) i 2013 1,834,167
TCALP {Wasin Charncterteation] H 1000 [ % 213,400
Restoration
Claan FI Purchase and Delivery a0, g yd" % 7% 20,783
Chaan £l {Placad anid Compacted] 2g,6a3|yd" ] 4518 1,740,750
Cheary Fil Anaiysis ach ] 120018 45 B0
Topead Putctoas and Delimry 25,788 v’ 3 6% 413 5E2
Top 5ol [Placed and Gompactsd) 28, Taspd” 5 50 1289444
Tapec Analysis 2ijmach 5 1200) & 31,200
5 arilizar and 5 1,044, S5041° ] 00El g HA 558
Stonrawater Managemeni 50, al 5 T B3 150,000
Muobiization Tiemcbikzation m:LBnu-. 5 250005 1,250,000
Non Total §12,281,289)
Paps 11 of 14
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Table 11.7 Alternative 3A—Removal of Soil Exceeding PRG of 25 maikg and Landfill Disposal
Saph Minnaspods Resdential 5o Caaminadian Sie

Ls
ConstucEen ChersighlPiogss! Managaman 2% 3377820
Awpoding 1% $1.638 860
Cnlingney 20% S3I7T.800
Agaacisted P and Consiruction Tokal 8,694,500 |

Subtotal of Capital Costs (A+B+C+0)
Duration of Remedisl Acions 5 panm
ial Coal Per Yaar

HHHHMH'GEI Casle
L=

Yoair 1
Va2
Yaar 3
ar 4

Cost Presant Yalus

Total Cost of Allernative 38 jrpartsd o 3 senificant figurs)

Aszgumgtions

f. Proparty Assemplions
Aveane parcel sz s Approimatety 0.1 AcrRs (8,500 1) Impenvicus surlacss asanmed 1o cover 1,500 1, Aseiaps s requiting aecaalion per propery
6 aliveted al 5,000 . Excavalion wil nal be pardonresd unider inpsrdous surfaces. Frord yard smsumesd io be 1,000 #° and back yaed assumad 2,000 &7

2 Quantiy Assumpthons
Property coums are based on ssmole resulis through 2008,
Fir thia 138 pmperies wable o be saerpied through 3008, the perceniage of properies fad would nsquire remcovnl was sstimated based on e porcaninge
of progsciass mguiing mmosd thal weee sampled babeean 2001 and 2008
Thee 2004 remcnl confirmation samples wers used B0 eshimata the peroentage of propsries thal reguln mcavaion beyond 12 inohes. A0 e ibge
exiavation deplh of 10 inches was assomed tesed on properties beirg requiosd o 12 inches or 24 inches.
The 3104 - 2008 removals for properies with conoeriralions =46 ppm baing completa? sepamiely, Removais pafamad from 2004 - 2006 had remonal of

areds =85 ppm and addtional areas of thoss properies if the other sample ress wers =30 ppm. Ramovels parlormed in 2007 and F008 had remaovsl of
unly areas =85 pom.

3 Barmgling Regiwiremenis
Wasln charpclenzalion sampling for disposal inchdes 1 TCLP sample per 500 oy,
Sapte Trequancy Mo confirmation sampling i 1 composile sample per yard. Ten yands par propey am assumed.
Sampl g frisgusrcy o claan hasalil and lopssl s 1 TCLP sample per 1000w,

4, Bife Reatarstion
Backfiil rcludes 12 n of claan B and s & in ol lop s,
Seedirg will be repraseniative of Iooal nadive Qrakeas.
Treas and shubs wil e replaced in lots only whara shiry preniously adsted. Invenian sken bekine clsrng

Page 12 al 14




Sauth Minneapols Residentad Sof Contamination St

Desoription: Excavation of sotls to an gverags of 18° in yars and 18% in ganfens, Faneporiaticn and dapatal, and sie msdocakon which incledas hackhl,
tnpsoil, and seeding.

rabh 1.8 Alternative 38— Remaval of Soill Exceeding PRG of 16 mgikg and Landfill Disposal

Limit Unit Cost Total Cost Total
Mocess Agrssment Al 3 10000 | 5 LY
Sampling Labor 2|k 3 T00.00 | % i
Sampla Aralysis 2|oa ¥ 25.00 | & 50
[ 1| - 00,00 | § 1) o
Subtotal §750
Prawicnssly Mot Characieriied 138 propartion =
[ Total (A] E10Z,000]

hr 5 10000 | §
aach 5 25001 § 150
1 |wach 5 2500 (5 25
1ihr § 10000 | § 100
| LS [s 2000 % 2000 |
Uity Locata is 5 100§ 100
Ervironmantal Prolscton (Ermsian Conlrel & Al L3 1 15015 150
Fianie Ramoval Tor Acosis 1{LF 5 200 |5 30
Eitn Chanring AlLE ] 200 [ § 200
|Restoration
TrawiShiubTlanl Resiomabon 1jLS § 1000 § 1,[HH]
Fancs Risstoration HjLF $ 4o |4 400
Wagstation Malntenanca (30 days) 1jL5 § 1500005 1,500
Subtotal 56,655
brs fod e Ti2|properies
Total $5.204,210)

- : [ Linit Unit Cost Total

Sieil Excavirion &6 Bk |y [} 758 441 667
Bocumantation Sampling-EW 246 - 8120 i 228 |sach § 255 30,725
Sl Wasae TEO {mulliphy by 1.5) 128 &35 en 5 203 2,576 667
TCLP Characherizalion = 5 1,400 | § ELEE )
Realoralion ?
Iaan Fill Purchass and Dadvery 51 553y 5 T3 60,755
Gandral Fl [Placad and Compacied) 57,8 |y £ a8 | % 2319000
Cluan Fil Analysis 52 |each 5 1200 | § G2 400
Topsall Purchase and Dallvery a4, 2355 | yd” § 16| 5 540 539
Tep Soi (Flacsd and Campacing) 34, 288 |y 3 60 |8 1,17 T
Topsol Analvsis mach 1 1,200 (% 200
EH&HEEE‘H'E‘H‘MI‘HWI 1,30, it 1 o0e | § 111.51F
Storemeisr Managemant 80,0004 gal 3 100 % 150,000
Peliboi bt Dhaarwolod e il oy Tirach 5 250,000 | § 1,750,000
[Nen-Property Specific Total (C] §16.395,770
Page 13 of 14




[Table 11.8 Alternative 38—Removal of Soil Exceeding PRG of 16 mg/kg and Landfill Disposal
Bouth Minrsapoiz Residential Sof Contamination Stte

Dascrighian: Exivalion of aois ko ah &vanags of 187 in yands and 18° in gadens, s paration and dsposal, and sie resioration wihioh moudes backsl,
sl and waed

Ls §500,000
Constnclon OversighliPmjecd Managaman 20 §4,340,388
Reporing 1% §2.170, 108
| Contingsncy 2 54.340.306
Associated Planning and Construction Tatal (0 311,550,690
Subtotad of Capital Costs (A+B8+C+0j $33,082.87
Duraton of Remadial Acsons T ynars
| Capital Conil Par Yaar $4,721,853
|Present Worth of Capital Costs 4% Discount Rale
Yaur 1.0000 §4.721858
Yaar 1 +.8766 HE1L1EE
Yoo 2 08537 54503 110
Ve 3 R HoaTees
Vo i (LB0BS 00
Vo 0.80E2 B4 155 848
Year & 0867 $4.004, 885 |
|Capital Cost Prosant Value $30.847 518
30847 E48
Total Cost of Alternative 3B jrporssd to 3 nignicas Sgures| 530,800,000
Assumplions

1. Proparty Assumplions
Avsrage parcal size ls approaimately 0,1 acres (4,500 ). Impanscus suriaces assused fo oo 1,500 B, Averags ares Mguering eocavation e gropsdy
b mealiread & 3000 I, Exczirvation will nod b performed under imparioes sufices, Front yard a6

2 Quantity Assimptians
Froperty counts are basad on sample resuls thiougs 2006,
For this 138 propecies urble in be sompled through 2006, the percenisge of properties thal would require removal was ssimaisd besed on Pe parceriags
ol propeciess reguiring emoval Thal wene sampled bebvean 2001 and 2008
Thazr 3004 resmeowial confirmalion samphes wens wied o estimats Sw penoantags of props e el redgunes aacreation beyond 12 nches, An svemge
axcovation dopth of 18 inchas was Assidmed based on proparies baing reguned o 17 inchag o 24 nchag
Tha 2004 - 2008 ramaals for prpaities with congeeiealions =05 pim bk complebid pegoenialy, Removsis padomed from 2004 - 308 had remoyal of
areas =85 ppm and addfional areas of thase propemias if the othar samphs eesulle weea =30 popm. Resondals peeformed in 2007 and 2008 bad remaval ol
onky areas 88 ppm,

. Sanwaliing Regolamseil
‘Wi craracterization samping Tor dispeas] inchudes 1 TCLP aampke per SO0 oy,
Eampta fraquancy for confirmaion samplng & 1 composte eamghs per pand T yands par propedy see sssumed.
Sampling frequancy for cean hacklil and oo i 1 TCLP sampi per 1,000 ",

A, Bife Resdarsliod
Bockiil includes §2 inof chaan 40 and a B maft@.p;ﬂ
Sending will be represeniatve of looad naths grRssEs.
Trees and shrubs will ba replacad in fots ondy whane Ty previously ceishad, [nvessiory taken befors dearing.
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Alternative 2C - Cost Estimate

Table 11.9
Basis of the 95 mg/kg Excavation at Depth Altermative

011 fo 2580

Oy
Excavation
Confirmation Samples 40 samples 1 samplefyard o be excevatad
Confirmation Samples (Fisld Duplicales) 4 samplos 10% of confimation samplas
Corfirmation Samples (MS/MSD) 1 BEmplEs 5% of conlimmatian samples
Despasal 153,000 of
5.B6T cy
B.500 ton Assumed cormection of 1.5
Wasle Characterization Sampling [samplas) 17 samples 1600 tong
Restoration
Total Excavation Area 51,000 e
Excavation Area of Yands 45,800 e Assurme 80% of sxcavation area
Claan Fill 122 400 fi? 30° in yards, 18 in gardens
4,533 oy
Clean Fill Analyss 5 aamples 1 sarngle 1000 oy
Excavation Area of Gardens 5,100 g Assume 10% of excavation area
Topsal in Gardens 7.850 ' 1E" in gardensibeds
2E3 =13
Topsail in Yards 22 850 L E" in yards
&AM oy
Talal Topsail 1,133 ay &" In yards, 18" In gardens and beds
Tomaail Analysis 2 samphes 1 sample’ 00D oy
e e —




SeedingFearilizer (ased and atraw) 45, 800 s 80% [no seedfedilizer in gardensbads)

able 11.10 Alternative 2A—Removal of Soil Exceeding the PRG of 25 mg/kg without
nstitutional Controls
i e

Description: Excavallon of sails to 12° In vards and 18 in gardens, transporiation and disposal, and site restoration which
sudes backill, topsoil, and seading.

Description A
Access Agraement f
Sampling Labar r
Sample Analysis 75.00
| Reporting e 100,00
Property Subtotal 3751
Proparties Previously Nol Characterized | 138praperties
[Site Investigation Total (A1) 5§102,001

100.00
100,00

&5 L BN
o B T

[ T(}El
I‘rnpurty Reguirements
Access Agreemant :tr § 100.00% 400
Property ChecklisiinventonyFhaloVideo r 3 100,000 % 400
furvey Supgort
Pre/Post Residential Lot Survey | 1Ls s 2,000 [§ 2.000]
Site Preparation
Utility Locats 1 5 100 % 100
Environmental Prolection (Erosion Con
& Alr ManHoring) 1 5 150 (§ 150
Fance Removal for Access 1 L1 3008 an
Site Clearing 1 5 20018 200
Resmaratin
Trea/ShrubiPlant Restoration ;E 5 1,000 % 1,000
Fence Restoration 1 5 40( 400
Vegetation Malntenance (30 days) 1 § 150000 |§ 1,500
Property Subtotal $6,18
| Properties for Remaoval | 488prapertias _ﬁ
Property Specific Total (B1) $3,015,840)
Description Qty Limit Unit Cost Total Cost Total
Soil Excavation 361 3 758 2,708,125
Documentation Sampling-SW 846 - 6020 7 ch 3 25|8 18400
Soil Waste T&D (multiply by 1.5) 54,1 5 20(% 1,083,250
| TCLP iWasta Characiarization) 1 ch 3 1,100 |5 118,800
Bestoratin

| Barrler Fabric | a3s.6508° s 0.10 |3 B3,565]
2




Clean Fill Purchese and Delivery 1547 1 7|8 108,325
Clean Fal (Placed and Compacted) 15,47 % 455 696,375
Clean Fill Analysis 16each 5 1,200 |8 19,200
Topsoil Purchase and Delivery 20,633yd* $ 16(5 330,133
Top Soil [Placed and Compacted) 20,63 3 505 1,031,667
Topsoil Analysis 21pach 5 1,200 (5 25,200
Seeding/Fertilizer (seod and siraw) B354 b Doe|s 65,852
Stormwater Management EM% $ 3.00 | % 80,000
MobilizationDemokbilization £ 250,000 (5 1,025,000
MNon-Property Specific Total (C1) $7,405,93

. mud al I S oib . . : LS um.u
Construction Owversight/Projec! Management 20% 52,104 76
Reporting 10% $1,052,38.
Contingency 20% 52,104, 76!

Associated Planning and Construction Total (D1) 55,661,911

Subtotal of Capital Costs (A1 + B1 + C1

+ D) $16,185,748
Duration of Remedial Actons dyears
Capital Cost Per Year $3,047,743
Present Worth of Capital Covts 2.3%Discount Rate
Year 0 1, §3.047,743
Yaar 1 0.977 53,858 987
Year 2 0.965 $3,772.226
Yoar 3 0.9341 $3.687 41
Capital Cost Present Value $15,266,371
Total Present Value of Alternative 2A (reported to 3 significant figures) (E1) $15,300,000
Assumplons

1. Property Assumpiions
Average parcel size is approdmalely 0,1 acres (4,500 Ftiil. Impervious surfaces assumed o cover 1,500 f*and excavation wil
nol be performed under iImpendous surfaces, Average ama requiring excavalion per property is estimated at 3,000 fi¥ with tha fr

2 Quantity Assumplions
Property counts are based on sample resufts thraugh 2008,

For the 136 properties unable to be sampled through 2008, the parcentage of properties that would require removal was
estimaled based on the parcentage of properties requinng removal that were sampled between 2001 and 2006

The 2004 - 2008 removals for properties with concentrations =85 ppm being completed separately. Removats performed from

2004 - 2006 had removal of areas >85 ppm and additonal areas of thase proparties if the other sample results were >30 ppm
Ramovals p

3, Sampling Requirements




Waste characterization sampling for disposal includes 1 TCLP sample per 500 cy.
Sample frequency for confirmation sampling is 1 composite sample per yard. Two yards per praperty are assumed.
Sampling frequency for clean backfill and topsoil is 1 TCLP sample per 1,000 yd3.

4. Site Restoration

Backfill includes 6 in of clean fill and a 6 in of top soil.
Seeding will be representative of local native grasses.
Trees and shrubs will be replaced in lots only where they previously existed. Inventory taken before clearing and grubbing.

5. Schedule Assumptions

Site investigation activities assumed to be completed within 2 weeks.
Work at an individual property assumed to be completed within 7 work days.
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Table 1012
Basis of the 95 mgfkg Excavation st Depth Alvemative
Touth Mineapols Recidwnia Soil (antaminstion ite

Remaval Properties

<.

166 76 14 197

| Previously Unsampled Properies

138

Proparties with Resuts peer PRG

=35

167

| Totsl Properties Sampied

.11 to 2800

578

Eatimated Mumber of Additional Removals.

Estimated Total Numbser of Removal Properties

Percantage of Comimmabion PR

=45
35
35

Estimated Number of Removal Properties >125 mg'kg at

Esxcavation Areas 8l 26000 24000 1000 51000
| Excavation Volurmes of T80 72000 3000 153000
Ity Uit bswmptisn
Excavation
Confirmation Samples 40 samples 1 sampladyard o be excevated
Confimmation Samples (Fleid Dupicates) 4 samples 10% af cenfinmation samples
II Confirnation Samples (M3MSD) 1 zamples 5% of confimnation samples
Dleprae 153,000 el
' 5667 oy
| 8.500 tan Ageumed comaction of 1.5
| Waste Characienzation Sampling {zamples) i7 samples 1500 bons
| Restoration
Total Excavation Area 51,000 ft’
Excavalion Area of Yards 43,800 i Agsume 900 of excavadion arsa
Claan Fill 122,400 # ¥ In yards, 18° in gardans
4,533 cy
Claan Flll Analysis 5 Eamiplag 1 sample 1000 oy
Excavation Area of Gardans 5,100 it Assume 10% of excavalion anes
Topsod in Gardana 7,650 g 18" In gardarsibads
263 cy
Topsil in Yards 22,850 i §" In yards
850 oy
Tolal Topscd 1,133 cy G* In yarde, 18 in gardens and beds
Topaoll Anahysis 2 samples 1 sampia/1 000 oy
SeadingFertitzer (s and siraw) 45,900 i3 % (no seedfertiizer in gardensbeds )

a
———— S ————
B ———————




Table 11.13

Removal of Soil at Depth Exceeding the PRG of 85 mg/kg and Landfill Disposal

Description: Excavation of soils, transporiation end disposal. and site resforation which includes backfill, inpsoll, and seeding,

Property Requirements
§ ]
Access Agreament 4 100.00 400
3 ]
Property ChecklistsinventoryPhotofVideo 4 | hr 100.00 400
= 5 L]
Pre/Post Residential Lat Survey 1|Ls 2,000 2,000
Site Preparasisn
3 3
Ltility Locabe 1|Ls oo 100
Environmantal Protection {(Erosion Conlrol & Al 8 3
Manitaring) 1|Ls 150 150
5 $
Fance Removal for Access 10 | LF 3.00 30
§ 3
Site Clearing 1| LS 200 200
Restoration
5 5
Trea/Shrub/Plant Resloration 1| LS 1,080 1,000
5 5
Fance Restoralion 10 | LF i 400
5 5
Vegetation Maintenance (30 days) 1|18 1,500.00 1,500
Property Subtotal §6,180
Praperlies far Remaval 2] | proparties
Property Specific Total (A2) $191,580

Unit $Unit Cost | Total Cost
3
Sol Excavation 5667 | yd® 75 425 000
3 5
Documentation Sampling-SW 846 - 6020 45 | sach 25 1,125
3 3
Soil Waste T&D {multiply by 1.5) 8,500 | ton 20 170,000
] 5
TCLP (Waste Characterization) 17 | sach 1,100 18,700
\estoration
5 3
Barrier Fabsic 45,000 | #2 2.10 4,580
3 3
Clean Fill Purchase and Delivery 4,533 | yd* 7 31,733
¥ 5
Ciean Fill {Placed and Compactad) 4,533 | yd' 45 204,000
g




Lt =

Clean Fill Anatysis 5 | sach ﬁzm as;nm

Topsoil Purchase and Delivery 1,133 | 135 1:3.133

Top Soil (Placed and Compacted) 1133 | yd® 50 56 667

Topsall Analysis 2 | each IE.\ZBI:I :fm

Seeding/Ferdilizer (seed and straw) 45900 | @ ns.rug afglz__

§ 5
Stormwater Managemen 30,000 | gal 3.00 80,000
Maobilization/Demobilization 1| ea 2ssu.mu :ﬁn.mu
Mon-Property Specific Total (B2) $1.282.020

..'I. |. = .|I||-- uctio "
Remedial Dasign $400,000
Construction OversightProject Management $204,720
Reparting $147,360
Confingency $294,720 |
Assoclated Planning and Construction Total (C2) §1.136,600 '
Subtotal of Capital Costs (A + B + C) $2,610,401 ‘
Total Present Value of Alternative 2A jreported to 2 significant figures) (D2) $2,600,000

Assumplhions
1. Property Assumplions
Average parcel size is approximately 0.1 acres (4,500 ft). Impervicus surfaces assumed to cover 1,500 f° and excavation will not be

performead under impervious surfaces. Average Brea reqguinng excavaiion per property is estimabed a1 3,000 fﬂhﬂnﬁuﬂlmmmm
1,000 0t and back yard assumed 2,000

2. Quantlty Assumpiions
Property counis are based on confirmation results through 2007,

Far thi 136 properties unabis fo be sampled through 2006, the percentage of properties that would require removal was estimaied based on
lhe pereeniage of properties requiring remaval that were sampled between 2001 and 2008,

Dinly the 157 removal proparties were considerad in the evaluation of proparties requiring excavalion al depth. Properies with surface soil
mncentrations below 55 mgkg are not expected to have concenfrations above 95 mgfg at 12<nches,

Excavation gquanliies were estimated using an assumed 3-foot excavation depth, However, excavation will proceed unil below 95 mg/kg or a
naximum depth of 10-feat.

L Sampling Reguiremants

10




Waste characterization sampling for disposal includes 1 TCLP sample per 500 cy.
Sample frequency for confirmation sampling is 1 composite sample per yard.
Sampling frequency for clean backfill and topsoil is 1 TCLP sample per 1,000 yda.

4, Site Restoration

Backfill includes 30 in of clean fill and a 6 in of top soil for yards and 18 in of clean fill and 18 in of top soil for gardens.
Seeding will be representative of local native grasses.
Trees and shrubs will be replaced in lots only where they previously existed. Inventory taken before clearing and grubbing.

5. Schedule Assumptions

Assumed the work could be completed in one construction season.

11
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U.S. ENVIRONMENTAL PROTECTION AGENCY
REMEDIAL ACTION

ADMINISTRATIVE RECORD
FOR
SOUTH MINNEAPOLIS RESIDENTIAL SOIL CONTAMINATION SITE
AKA CMC HEARTLAND SITE
MINNEAPOLIS, HENNEPIN COUNTY, MINNESOTA

ORIGINAL
MAY 21, 2008
NO. DATE AUTHOR RECIPIENT TITLE/DESCRIPTION PAGES
1 00/00/00 File Presentation Slides re: 30

Background Information on
the CMC Heartland Site
(SDMS ID: 286333)

2 00/00/00 File Presentation Slides re: 7
Trend Analysis of South
Minneapolis Surface Soil
Results (SDMS ID: 286314)

3 00/00/00 File Chart re: Summary of Sur- 1
face Soil Arsenic Concen-
trations: Maximum Arsenic
Concentrations Per Sampled
Property at the Scuth Min-
neapolis Soil Contamination
Site (SDMS ID: 286311)

4 00/00/00 File Charts re: Arsenic Con- 2
centrations (XRF LAB) vs.
LEAD XRF Relative to XRE
Detection Limit (SDMS ID:

286323)
5 00/00/00 FIELDS File Map re: Sampling Locations 1
U.5. EPA 1 Mile from CMC Heartland

Facility, Properties Con-
structed Pre-1963 are Dis-
tinguished from Those Con-
structed Post-1963

(SDMS ID: 286336)

6 00/00/00 U.S. EPA Public One Outreach-Four Languages 1
a Timeline cf Outreach
Efforts in Coordination
with Cleanup and Sampling
Activities at the South
Minneapolis Neighborhood
Soil Contamination Site
(SDMS ID: 286337)

7 00/00/00 File Drawings re: Sampling 30
Locations for Arsenic at
16" Avenue South at the
South Minneapolis Soil
Contamination Site
(SDMS ID: 28631



South Minneapolis Neighborhood Soil Contamination Site
Original
Page 2
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11

12

13

14

15

16

DATE

00/00/00

00/00/00

00/00/00

00/00/00

00/00/00

00/00/00

00/00/00

00/00/00

00/00/00

AUTHOR

U.S5. EPA

U.S. EPA

0.S. EPA

FIELDS
Group,
U.5. EPA

City Council,
Minneapolis

Minnesota
Dept. of
Health

RECIPIENT

File

File

File

Public

Public

Public

U.S. EPA

U.S. EPA

File

TITLE/DESCRIPTION PAGES

Drawings re: Sampling
Locations for Arsenic at
18'" Avenue South at the
South Minneapolis Soil
Contamination Site

(SDMS ID: 286320)

Report re: Lead-Arsenic
Interferences with XRF
(SDMS ID: 259870)

Bibliography re: Arsenic
Uptake by Vegetable Crops
(SDMS ID: 259871)

U.S5. EPA Hand-out:

“EPA Needs Your Help”
Interviews re: Arsenic
Contaminaticn in Neighbor-
hood Yards April 20 & 21
(SDMS ID: 259873)

U.S. EPA Mailing: “We’d
Like to Hear From You -
Questions and Concerns
BAbout Arsenic Contamination
in South Minneapolis
Neighborhoods” (SDMS ID:
259875)

U.S. EPA Hand-out:

“EPA to Hold Open House at
Three Different Locations”
September 19-21 (SDMS ID:
259874)

Maps re: Arsenic Concen-
tration Values at Sampling
Locations - CMC Site

(SDMS ID: 286334)

City Council of the City
Minneapolis Reguests that
the U.S. EPA Test Powder-
horn Park for Arsenic as
Part of Their Ongoing
Testing Efforts (SDMS ID:
286300)

Environmental Health
Information: Reducing Your
Contact with Contaminated
Soils (SDMS ID: 259866)

36



NO

17

18

19

20

21

22

23

24

DATE

00/00/00

00/00/00

00/00/00

1967

1983

1984

1986

1994

12/18/95

South Minneapolis Neighborhood Soil Contamination Site

AUTHOR

Field
Environmental
Support

Byron, W.,
et al

U.S. Dept.
of Health,
Education &
Welfare

Baker, D.,
University of
Minnesota

Shacklette, H.

& J. Boerngen,
U.S. Dept. of
the Interior

Glanzman, R.,
CH2M HILL

Eisler, R.,
U.S. National
Biological
Survey

Peer
Environmental

& Engineering.

Resources,
Inc.

RECIPIENT

U.S. EPA

File

File

File

U.S. EPA

File

CMC
Heartland
Partners

Original

Page 3

TITLE /DESCRIPTION PAGES
Methodology re: Arsenic 3

Dispersion at the CMC
Heartland Site (SDMS ID:
259867)

2505 (2501) Sampling Data 17
(Spreadsheet) (SDMS ID:
286354)

2505 5. 16" Ave. Sampling 13
Data {Spreadsheet)
(SDMS ID: 2B6355)

Toxicology and Applied 16
Pharmacology 10, 132-147
(1967) “Pathological Changes
in Rats and Dogs from Two-
Year Feeding of Sodium Ar-
senite or Sodium Arsenate”
(SDMS ID: 286304)

Technical Bulletin: 49
Climate of Minnesota

Part XIV-wWind Climatology

and Wind Power (SDMS ID:
259790)

U.S. Geological Survey 63
Professional Paper 1270:
Element Concentrations in
Soils & Qther Surficial
Materials of the Contermi-
nous United States

(SDMS ID: 258791)

Presentation Materials: 23
Arsenic Background and As-
sociated Elements Control-
ling Mobility in Ground-

water (SDMS ID: 259792)

Arsenic Iin the Environment, 11
Part II: Human Health and
Ecosystem Effects (1994)

A Review of Arsenic Hazards

to Plants and Animals with
Emphasis on Fishery and
Wildlife Resources

(SDMS ID: 286305)

Phase II Investigation 15
CMC Heartland Partners

Site, East 28" Street

and State Highway 55

(SDMS ID: 286291)



NO, DATE

26 01/16/96

27 1998
28 1999
29 2000
30 2000

31 03/2000

32 09/2000

33 10/2000

South Minneapolis Neighborhood Soil Contamination Site

AUTHOR

Jansen, S.

& K. Larsen,
Peer
Environmental
& Engineering
Resources,
Inc.

Van Alpen, M.,
National
Environmental
Health

Forum

Saha, J.,
Indian
Institute of
Technology &

K. Saha, School
of Tropical
Medicine

Kock, I.,

et al.,
Environmental
Sciences Group

Peijnenburg, R.,
et al

National
Institute

of Public
Health & the
Environment,

The Netherlands

Cobb, G..,
Texas Tech
University,
et al

ATSDR

Minnesota
Dept. of
Agriculture

RECIPIENT
Loughran, M.,
Minnesota
Dept. of
Agriculture

File

File

File

File

File

Public

Public

Original

Page 4

TITLE/DESCRIPTION PAGES
Letter re: Supplemental 43

Investigation Results and
Additional Investigation
Work Plan (Round #3) at
the CMC Heartland Partners
Site w/Attachments

(SDMS ID: 286290)

National Environmental 146
Health Forum Monographs
General Series No. 2,

“Paint Film Components”

(SDMS ID:286340)

Critical Reviews in En- 33
vironmental Science and
Technology, 29(3): 281-313
(1999) A Review of Arsenic
Poisoning and its Effects

on Human Health (SDMS ID:
286306)

Environmental Science and 5
Technology, Vol. 34, 22-26:
The Predominance of Inorganic
Arsenic Species in Plants

from Yellowknife, Northwest
Territories, Canada

(SDMS ID: 259793)

Archives of Environmental 11
Contamination & Toxicology

39, 420-430 (2000)
Qualifications of Metal
Bicavailability for Lettuce
(Lactuca sativa L.) in Field
Soils (SDMS ID: 286303)

SETAC Journals Online: 14
Vol. 19, Issue 3 {2000)
Environmental Toxicology

and Chemistry pp. 600-607,
Accumulation of Heavy Metals
by Vegetables Grown in Mine
Wastes (SDMS ID: 286279)

Public Health Statement: 15
Summary Chapter from Toxico-~
logical Profiles for Arsenic
w/Attached ToxFAQs (SDMS ID:
259851)

Fact Sheet: Site Informa- 6
tion for the CMC Heartland
Lite Yard Site (SDMS 1ID:
259813)



NO.

34

35

36

37

38

39

40

DATE

2001

2001

2001

2001

2001

2001

2001

South Minneapolis Neighborhcod Soil Contamination Site

AUTHOR

Folkes, D.,
et al.,

Davis, A.,
Geomega &

D. Sherwin,
et al.,
Chevron
Environmental
Management
Company

Zillioux, E.,
Florida
Power &
Light
Company

Folkes, D.,
EnviroGroup
Limited,

et al.

Chirenje, T.,
University
of Florida,
et al.

Portier, K.,
University of
Florida

Cline, P.,
Golder
Associates,
Inc.

RECIPIENT

File

File

File

File

File

File

File

Original
Page 5

TITLE /DESCRIPTION PAGES

Arsenic Exposure and Health 17
Effects, Ch. 8, pp. 97-113:
Impacts of Historic Arsenical
Pesticide Use on Residential
Soils in Denver, Colorado
(SDMS ID: 259820)

Environmental Science & 6
Technology, Vol. 35: An
Analysis of Soil Arsenic
Records of Decision

(SDMS ID: 269206)

Environmental Forensics 2
Vol. 2, pp. 115-116,

Arsenic Background Defini-
tion: Introduction and
Cbjectives (SDMS ID: 259876)

Environmental Forensics 13
Vol. 2, pp.127-139,
Contributions of Pesticide

Use to Urban Background
Contributions of Arsenic

in Denver, CO, U.S.A.

{(SDMS ID: 259877)

Environmental Forensics 13
Vol. 2, pp. 141-153

Protocol Development for
Assessing Arsenic Back-

ground Concentrations in
Florida Urban Soils

(SDMS ID: 259878)

Environmental Forensics 6
Vol. 2, pp. 155-160,
Statistical Issues in As-
sessing Anthropogenic
Background for Arsenic

(SDMS ID: 259879)

Environmental Forensics 8
Vol. 2, pp. 161-168

Risk-Based Decision Pro-

cess for Arsenic in Soils:
Implications of Conserva-

tive Protocols (SDMS 1ID:
259880)



NO

41

42

43

44

45

46

47

48

49

DATE

2001

03/00/01

07/00/01

12/00/01

2002

2002-
2005

2002

04/00/03

05/00/03

AUTHOR

Efroymson, R.,

Oak Ridge
National
Laboratory,
et al

Ministry

of the
Environment,
Ontario,
Canada

Peryea, F.,
Washington
State

University

Eastern

Research
Group

Kennedy, S.,

RJ Lee Group,

Inc., et al.

Minnesota
Dept. of
Agriculture

Dahlin, C.,
U.S. Dept.
of Energy

ATSDR

Minnesota
Dept. of
Agriculture

RECIPIENT

File

File

File

ATSDR

File

File

File

Public

Public

South Minneapolis Neighborhood Scoil Contamination Site

Original

Page 6

TITLE/DESCRIPTION PAGES
Environmental Toxicology 11

and Chemistry, vol. 20,

No. 11, pp. 2560-2571 (2001)
Uptake of Inorganic Chemicals
from Soil by Plant Leaves:
Regressions of Field Data
(SDMS ID: 2B6286)

Fact Sheet: Arsenic in the 3
Environment (SDMS ID:
259804)

Gardening on Lead and 13
Arsenic-Contaminated Soils
(SDMS ID: 259805)

Summary Report: Hair Ana- 77
lysis Panel Discussion:
Exploring the State of the
Science June 12-13, 2001

(SDMS ID: 259821)

Environmental Forensics 13
Vol. 3, pp. 131-143 Spe-~
ciation & Characterization

of Heavy Metal-Contaminated
Soils Using Computer-Con-
trolled Scanning Electron
Microscopy (SDMS ID: 269204)

Fertilizer Heavy Metal 47
Analysis and Summary
(SDMS ID: 299551)

Environmental Forensics 11
vol. 3, pp. 191-201 Se-
quential Extraction Versus
Comprehensive Characteriza-
tion of Heavy Metal Species

in Brownfield Soils

(SDMS ID: 269205)

Fact Sheet: Analysis of 4
Hair Samples: How do Hair
Sampling Results Relate to
Environmental Exposures?

(SDMS ID: 259807)

Fact Sheet: Determining 6
Off Site Impacts in the
Phillips Neighborhood, CMC
Heartland Lite Yard Site

(SDMS ID: 259812)



NO

50

51

52

53

54

55

56

57

58

59

DATE

09/22/03

12/00/03

2004

2004

03/00/04

04/00/04

04/00/04

04/08/04

06/09/04

06/16/04

Scuth Minneapolis Neighborhood Scil Contamination Site

AUTHOR

Oregon DEQ
& CH2M HILL

ATSDR

Denver

Dept. of
Environmental
Health

Yost, L.,
Exponent,
et al

Exponent

U.S. EPA

Minnesota
Dept. of
Agriculture

Hostetler
& Associates,
Inc.

Brama, E.,
Briggs and
Morgan

Johnson, M.,
ATSDR &

R. Messing,
Minnesota
Dept. of
Health

RECIPIENT
Red Rock
Road Site
Project
File

Public

U.S. EPA

File

CMC
Heartland
Partners

U.S. EPA

Public

U.S. EPA

Messenger
U.s. EPA

Rhame, K.
U.S. EPA

’

4

W

.1

Original
Page 7

TITLE/DESCRIPTION PAGES

Appendix F: Evaluation of 6
Potential for Arsenic and
Mercury Uptake intc Garden
Vegetables (SDMS ID: 286296)

Fact Sheet: ToxFags for 4
Arsenic (SDMS ID: 259808)

Report: Historic Arsenical 86
Pesticide Research (FINAL)
(SDMS ID: 259803)

Human and Ecological Risk ©
Assessment Vol. 10 No. 5
473-483 “Estimation of

Dietary Intake of Inorganic
Arsenic in U.S. Children

(SDMS ID: 286309)

Field Data Report: CMC 34
Heartland Partners, Lite
Yard Site (SDMS ID: 286289)

Monitoring Arsenic in 28
the Environment: A Review

of Science and Technologies
for Field Measurements and
Sensors (SDMS ID: 259806)

Fact Sheet: Results of 6
Study on Off-Site Impacts

in the Phillips Neighbor-
hood, CMC Heartland Lite

Yard Site (SDMS ID: 259811)

Transcript of Deposition: 93
John Musselman, Vol. 2,

April 8, 2004 w/Attachments
(SDMS ID: 269219)

Letter re: CMC Heartland 7
Partners’ Response to U.S.
EPAR’s May 26, 2004 Request

for Information (SDMS ID:
222886)

Letter re: Request for Im- 2
mediate Action at the CMC
Heartland Lite Yard Site

{SDMS ID: 222887)



NO.

60

61

62

63

64

65

66

67

68

DATE

06/21/04

06/25/04

06/28/04

07/14/04

07/19/04

08/06/04

09/03/04

09/03/04

09/24/04

AUTHOR

U.S. EPA

Morrison &
Foerster,
LLP

Getty, D.,
Imco

Larson, T.,
Briggs and
Morgan

Corash, M.,
Morrison &
Foerster,
LLP

Krueger, T.,
U.S. EPA

Karl, R.,
U.s. EPA

Rhame, K.,
U.S. EPA

Corash, M.,
Morrison &
Foerster,
LLP

RECIPIENT

Distribution
List

Ropski, C.,
U.S5. EPA

Rhame, K.,
U.S5. EPA

Ropski, C.,
U.S. EPA

Krueger, 7.,
U.S. EPA

Corash, M.,
Morrison &

Foerster &

T. Larson,

Briggs and
Morgan

Respondents

Karl, .
U.S. EPA

Krueger, T.,
U.S. EPA

South Minneapolis Neighborhood Soil Contamination Site

Original

Page 8B

TITLE/DESCRIPTION PAGES
Letter: General Notice of 4

Potential Liability
w/Attached Service List
(SDMS ID: 242355)

Letter re: U.S. Borax’s 3
Response to .S. EPA’'s Re-
Request for Information
Regarding the CMC Heartland
Partners Lite Yard Site

(SDMS ID: 222889)

E-Mail Message: Transmittal 6
of Plots of PRP’s Data on

a Linear Scale (SDMS ID:
269210)

Letter re: Voluntary Parti- 2
cipation in Residential
Cleanup Efforts at the CMC
Heartland Site (SDMS ID:
259848)

Letter re: Residential 4
Properties Near CMC Lite
Yard Site (SDMS ID: 259846)

Letter re: PRP's Refusal 4
to Provide Response Actions
Identified in U.S. EPA’s

June 21, 2004 Notice Letter
(SDMS 1ID: 259842)

Unilateral Administrative 22
Order (UAQ) re: the CMC
Heartland Site w/Cover

Letter (SDMS ID: 222463)

Enforcement Action 12
Memorandum: Determination

cf Threat to Public Health
and the Environment and Se-
lection of a Time-Critical
Removal Action at the CMC
Heartland Site (REDACTED)
{SDMS ID: 222892)

Letter re: U.S. Borax's 9
Response to U.S. EPA’'s
September 3, 2004 UAO re;

the CMC Heartland Site

(SDMS ID: 259847)



NO.

69

70

71

73

74

76

77

78

DATE

09/27/04

12/09/04

12/09/04

2005

2005

2005

01/24/05

02/01/05

03/31/05

03/31/05

AUTHOR

Rhame, K.,
U.S. EPA

Geomega,
Inc.

Logan, M.,
U.S. EPA

FIELDS
U.S. EPA

FIELDS
U.S. EPA

Inov-X
Systems,
Inc.

Carney, W.,
U.S. EPA

Corash, M.,
Morrison &
Feoerster,
LLP

South Minneapolis Neighborhood Soil Contamination Site

RECIPIENT

Karl, R.,
U.S. EPA

U.S. Borax,
Inc.

Wilburn, S.,
Citizen

File

File

File

Distribution
List

Krueger, T.,

U.S. EPA
U.s. EPA
U.S. EPA

Original

Page S

TITLE/DESCRIPTION PAGES
Action Memorandum: 20

Reguest for a Time-Critical
Removal Action at the CMC
Heartland Site (REDACTED)
{SDMS ID: 222851)

Sourcing Arsenic from 115
the Lite Yard Site
(SDMS 1ID: 259802)

Letter re: Arsenic Con- 3
tamination on Residential
Properties in the Phillips
Neighborhood, Minneapolis,

M (SDMS 1ID: 259868)

Graphs: Cumulative Distri- 2
bution Function of LEAD

XRF Concentrations: Fields
2005 Samples - CMC Heart-

land Site (SDMS ID: 286322)

Graphs: Cumulative Distri- 2
bution Function of Arsenic

Lab Concentrations: Fields
2005 Samples - CMC Heart-

land Site (SDMS ID: 286321)

Application Brief - Alpha 2
Series: Portable XRF Tech-
nology for Analysis of
Arsenic and Lead in Soil

{SDMS ID: 286310)

Letter re: General Notice 4
of Potential Liability for
CMC Heartland Residential

Area Site (SDMS ID: 239961)

Letter re: U.S. Borax's 142
Response to U.S. EPA

General Notice of Liability
Letter (SDMS ID: 259853)

Table 5: Dissolved Arsenic 5
Concentrations at the Lite
Yard Property (SDMS ID:
259864)

Table 6: Total Arsenic Con- 5
centrations at the Lite Yard
Property (SDMS ID: 259863)



NO

79

80

81

82

83

84

85

86

87

88

B89

DATE

03/31/05

04/00/05

04/00/05

04/00/05

04/00/05

04/21/05

05/24/05

66/01/05

06/02/05

06/02/05

06/06/05

South Minneapolis Neighborhood Soil Contamination Site
Original

AUTHOR

Peer
Engineering

Adelsman, H.,
Longfellow/
Nokonis
Messenger

U.s. EPA

Peer
Engineering

Peer
Engineering

Pass, C.,
East Phillips
Improvement
Coalition

Prendiville,
U.S. EPA

Krueger, T.,
0.S. EPA

Pena, D.,
U.5. EPA

Messing, R.,
Minnesota
Dept. of
Health

RECIPIENT

Ryan Company
US, Inc.

Public

Public

U.S. EPA

U.S. EPA

U.S. EPA

Pass, C.,
East Phillips
Improvement
Coalition

Corash, M.,
Morrison &
Foerster,
LLP

U.S. EPA

Bjork, R.,
Minnesota
Pollution
Control
Agency

Prendiville,
U.S. EPA

Page

TITLE/DESCRIPTION

Response Action Plan for

the Hiawatha Business Center
at the Former Lite Yard Site
w/Cover Letter (SDMS ID:
259799)

News Article: "“Arsenic
Cleanup Begins After Four
Decades of Exposure”
{SDMS ID: 269216)

Fact Sheet: EPA Cleans Up
Yards and Conducts Sampling
at the South Minneapolis
Soil Contamination Site
{SDMS ID: 259810)

Figure 2: Site Diagram for
the CMC Lite Yard Property
(SDMS ID: 269218)

Figure 3: Water Table Con-
figuration at the CMC Lite
Yard Property (SDMS ID:
269217)

Letter re: Motion Passed at
april 14, 2005 General
Membership Meeting

(SDMS ID: 259844)

Letter re: Funding for

the Remedial Action at the
South Minneapolis Neighbor-
hood Soil Contamination
Site (SDMS ID: 259845)

Letter re: U.S5. EPA's Re-
sponse to U.S. Borax’s
Letter of February 1, 2005
(SDMS ID: 259841)

Tables 1-10: Analytical
Testing Results at the
Lite Yard Property
(SDMS ID: 259865)

E-Mail Message re: Broad-
spire Laboratory Report
for the CMC Arsenic Site
(SDMS ID: 269211)

E-Mail Message re: Health
Study Issues at the CMC
Arsenic Site (SDMS ID:
269212)

10

PAGES

76

16



NO.

90

91

92

93

94

95

96

97

98

DATE

06/14/05

06/24/05

06/24/05

07/00/05

07/25/05

08/00/05

08/05/05

08/17/05

08/19/05

South Minneapolis Neighborhood Soil Contamination Site

AUTHOR

Pace
Analytical

Dufficy, J.,
U.S. EPA

Peer
Engineering

Tetra-Tech
EM, Inc.

Tetra Tech
EM, Inc.

U.5. EPA

Villas-Horns,
C., Minnesota
Dept. of
Agriculture

Villas-Horns,
C., Minnesota
Dept. of
Agriculture

Villas-Horns,
C., Minnesota
Dept. of
Agriculture

RECIPIENT

Peer
Engineering,
Inc.

McCallum, M.

2800 Hiawatha,

LLC

CMC
Heartland
Partners

U.S. EPA

U.S. EPA

Public

Prendiville,
U.S. EPA

Prendiville,
U.S. EPA

Prendiville,
U.S. EPA

T.

T.

T

’

v

.1

Original

Page 11

TITLE/DESCRIPTION PAGES
Analytical Results for 1254

Soil Samples (10/14/04 -
6/14/05) Appendices H-I
(SDMS ID: 269222)

Letter re: Response to a
February 15, 2005 e-mail
re: Clarification of Po-
tential Legal Obligations
at the Lite Yard Site
(SDMS ID: 259840)

Quarterly Groundwater
Monitoring Report, Lite
Yard Property, East 28"
Street and State Highway
55 (SDMS ID: 259798)

Final Community Involve-
ment Plan for the South
Minneapolis Neighborhood
Soil Contamination Site
(SDMS ID: 286327)

Field Sampling Plan for
the South Minneapolis Soil
Contamination Site

{SDMS ID: 259814)

Fact Sheet: Sampling Stra-
tegy Will Provide Details
on Arsenic at the South
Minneapolis Neighborhood
Scil Contamination Site

(SDMS ID: 259809)

E-mail Message re: Phone
Call Inquiry from Citizen
Concerned about Health
Impacts from Arsenic
{(SDMS ID: 269208B)

E-mail Message re: Peer
Engineering Soil Samples
from the CMC Heartland
Site (SDMS ID: 269209)

Transmittal of Exploratory

Data Analysis from Phillips

Soil Sampling Final Report
{Evan Englund Analysis)
(SDMS ID: 259786)

11

26

22



South Minneapolis Neighborhood Soil Contamination Site

Original

Page 12

NO. DATE AUTHOR RECIPIENT TITLE/DESCRIPTION PAGES

99 08/31/05 Tetra Tech U.S. EPA Map re: Contamination 1
EM, Inc. Distribution for Parcels

Sampled Through August 2005
at the South Minneapolis
Neighborhood Contamination
Site (SDMS ID: 259872)

100 09/06/05 Lively, R., File Kitchen Gardener #15 7
Kitchen pp 55-59, Does Pressure
Gardener Treated Wood Belong in Your
Magazine Garden? (SDMS ID: 269207)

101 09/19/05 Bremer, C., Van Allen, R., Data Sampling Results for 264
Legend Tetra Tech the South Minneapolis Soil
Technical EM, Inc. Contamination Site 8/2-8/18,
Services, 2006 w/Cover Letter
Inc. (SDMS ID: 259833)

102 09/23/05 Citizen Allen, C., E-mail Message re: Soil 2

U.S. EPA Testing at Cedar St.

Residence w/Attached
Response (SDMS ID 286302)

103 09/26/05 Rhame, K., Karl, R., Action Memorandum: 29

U.S. EPA U.S. EPA Request for a Ceiling In-
crease, a Modification to
the Scope of Work, and a
CERCLA Removal Action Ex-
emption from the 12-Month
and $2 Million Statutory
Limits for the CMC Heart-
land Site (REDACTED)
(SDMS 1ID: 248228)

104 10/18/05 Peer CMC Post Cleanup Ground Water 44
Engineering, Heartland Monitoring Plan for the
Inc. Partners Hiawatha Business Center

Property Part of the Former
Lindsay Lite Yard Property
2020 East 28" Street

(SsbMs ID: 286328)

105 11/07/05 Walston, L., Prendiville, T., E-Mail Message re: CMC 3
U.5. EPA U.S. EPA Heartland Model Sensitivity
Analysis w/Attached Map
(SDMs ID: 259788)

106 12/14/05 Rhode, B., File Telephone Conversation Re- 1
CH2M HILL cord re: Dec. 14, 2005
Call to E. Crecilius of
Battelle Marine Sciences
{SDMS ID: 286284)



NO.

107

108

109

110

111

112

114

115

DATE

12/22/05

12/23/05

12/28/05

01/24/06

01/24/06

02/00/06

03/15/06

03/20/06

04/00/06

AUTHOR

Hugoson, G.,
Commissioner

Villas-Horns,
C., Minnesota

Dept. of
Agriculture

Walston, L.,
U.S. EPA

Karl, R.,
U.S. EPA

CHZM HILL

CH2M HILL

Jansen, S.,
Peer
Engineering

U.8. EPA

RECIPIENT

Mathur, B.,
U.S. EPA

Prendiville,

U.S. EPA

Prendiville,

U.S. EPA

Anderson, R.

Minnesota
Dept. of
Agriculture

Anderson, R.

Minnesota
Dept. of
Agriculture

U.S. EPA

U.S. EPA

r

14

Villas-Horns,

C., Minnesota

Dept. of
Agriculture

Public

South Minneapolis Neighborhood Soil Contamination Site

Original
Page 13
TITLE/DESCRIPTION PAGES
Letter re: NPL Listing of 2

of the South Minneapolis
Neighborhood Soil Contamina-
tion Site (SDMS ID: 259787)

E-mail Message re: Metals 1
Data at the CMC Site
(SDMS ID: 286285)

Letter re: TAL Metal 7
Analysis at the CMC Heart-
Land Site w/Attachments

{SDMS ID: 259789)

Letter re: NPL Status of 1
the South Minneapolis Neigh-
borhood Soil Contamination
Site (SDMS ID: 259849)

Letter re: Progress of 2
South Minneapolis Resi-
dential Soil Contamination
Site Being Added to the

NPL w/Attachment

(SDMS ID: 286283)

Sampling and Analysis Plan 97
for the South Minneapolis
Neighborhood Residential

Soil Contamination Site

(SDMS ID: 259832)

Meeting Summary re: South 6
Minneapolis Investigation
Approach, EPA Region 5 Of-
Office, Chicago, Illinois
February 8, 2006 (SDMS ID:
259824)

Letter re: Request for 10
Meeting to Discuss Prelimi-
nary Phase II Environmental
Investigation Results at
Greenway Urban Housing, LLC
w/Attachments (SDMS ID:
259861)

Fact Sheet: Samplinag 4
Activities Set to Resume in
in Spring at the South Min-
neapolis Soil Contemination
Site (SDMS ID: 259819)



NO.

116

117

118

119

120

121

122

123

DATE

04/00/06

04/00/06

04/12/06

04/17/06

05/00/06

05/30/06

05/31/06

06/08/06

South Minneapolis Neighborhoed Soil Contamination Site

AUTHOR

CH2M HILL

CH2M HILL

CHZM HILL

CH2M HILL

Minnesota
Dept. of
Health

U.S5. EPA

Hahn, M.,
ENVIRON
International
Corporation

Crumbling, D.,
U.S. EPA

RECIPIENT
U.S. EPA
U.S. EPA
U.S. EPA
U.S. EPA
Public
U.S. EPA

Krueger, T.,
U.S. EPA

U.S. EPA

Original

Page 14

TITLE/DESCRIPTION PAGES
onPP for the South Min- 69

neapolis Residential Soil
Contamination Site (Initial
Revision) w/Attached Approval
Memorandum (SDMS ID: 269221)

Health and Safety Plan 81
for the South Minneapolis
Neighborhood Residential

Soil Contamination Site

(SDMS ID: 259831)

Figure 1: Field Sampling 1
Plan Unsampled Properties

and Streets (SDMS 1ID:

259825)

Figure 1: Field Sampling 1
Plan Unsampled Properties

and Streets (SDMS ID:

259815)

Environmental Health In- 8
formation: How to Reduce
Accidental Intake of Con-
taminated Soils (SDMS ID:
259834)

Triad Work Plan/UFP-QAPP 86
for Demonstration of In-
tegrating a Dynamic Work
Strategy into Selected

Areas of the 2006 CMC
Heartland RI/FS Study

(SpMs ID: 258801)

Letter re: Comments to 139
the Geomega ™“Sourcing

Arsenic from the Lite

Yard Site” w/Attachments

(SDMS ID: 265220)

CMC Triad XRF Project 19
Health and Safety Plan

for the South Minneapolis
Neighborhood Residential

Soil Contaminaticn Site

(SDMS ID: 286317)



NO,

124

125

126

127

128

129

130

131

DATE

06/22/06

06/22/06

06/29/06

08/02/06

08/09/06

09/00/06

09/06/06

09/26/06

South Minneapolis Neighborhood Soil Contamination Site

AUTHOR

Environmental
Justice
Advocates of
Minneapolis

Flaherty, M.,
Metropolitan
Council
Environmental
Services

Prendiville,
U.S. EPA

Flaherty, M.,
Metropolitan
Council
Environmental
Services

ATSDR

Minnesota
Dept. of
Agriculture

Rhame, K.,
U.S. EPA

Gordon, C.,

Minneapolis

City Council
Member

T.

’

RECIPIENT

Public

Prendiville, T.,
U.5. EPA

Property
Owner

Prendiville, T.,
U.S. EPA

U.S. EPA

Public

Karl, R.,
U.S. EPA

Prendiville, T.,
U.S. EPA

Original

Page 15

TITLE/DESCRIPTION PAGEs
Fact Sheet: Arsenic Con- 5

tamination in South Min-
neapolis w/Attachments
{SDMS ID: 259850)

Letter re: MCES Discharge 1
Approval #2111 (SDMS ID:
259818)

Letter re: Residential 5
Subsurface Scoil Sampling

at the South Minneapolis

Soil Contamination Site
w/Signed Consent for

Access to Property

(SDMS ID: 286293)

Letter re: MCES Discharge 1
Approval #211l-Extension
(SDMS ID: 259837}

Health Consultation: Off 49
Site Soils: CMC Heartland
Partners Lite Yard Site

(SDMS ID: 259800)

Frequently Asked Questions 3
re: the South Minneapolis
Neighborhood Soil Contamina-
tion Site & Chicago-Milwaukee
Corporation Heartland Partners
Lite Yard Site (CMC)

(SDMS 1ID: 259817)

Action Memorandum: 36
Request for a Ceiling
Increase, a Modification

to the Scope of Work, and

a CERCLA Removal Action
Exemption to the $2 Million
Statutory Limit for the CMC
Heartland Site (REDACTED)
(SDMS ID: 259704)

Letter re: Clean up of 1
Arsenic Contamination in

South Minneapolis Yards

Down to 5 ppm (SDMS ID:
259835)



NO.

132

133

134

135

136

137

138

139

DATE

09/27/06

10/02/06

10/10/06

10/11/06

10/16/086

10/18/06

18/23/06

10/23/06

South Minneapolis Neighborhood Soil Contamination Site

AUTHOR

Schlff. G. ’
Minneapolis
City Council
Member

CH2M HILL

CH2M HILL

McNelly, P., &
C. Villas-Horns,
Minnesota

Dept. of
Agriculture

CH2M HILL

Miller,
Legends
Technical
Services,
Inc.

S.,

CH2M HILL

Miller, S.,
Legends
Technical
Services,
Inc.

RECIPIENT

Prendiville
U.S. EPA

U.S. EPA

U.S. EPA

Shubat, P.,
Minnesota
Dept. of
Agriculture

U.5. EPA

Baldino, R.
TN &
Associates

U.sS. EPA

Baldino, R.
TN &
Associates

f

’

I3

T.,

Original
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TITLE/DESCRIPTION PAGES
Letter re: Clean up of 1

Arsenic Contamination in
South Minneapolis Yards

Down to 5 ppm (SDMS ID:

259836)

Technical Memorandum: 60
Draft Soil Sampling Quality
Assurance Summary for the
South Minneapolis Soil
Contamination Site

(SDMS ID: 259816)

Technical Memorandum: 17
Interim Deliverable for

the Human Health Risk As-
sessment RAGS Part D

Tables - South Minneapclis
Site (DRAFT) (SDMS ID:

259823)

Memorandum re: Request for 50
Review Standards for Heavy
Metals in Fertilizer

Materials w/Attached

Sampling Data (SDMS ID:

259828)

Figure 1: Sample Result 1
Analysis, Historical and
Current, for the South

Minneapolis Site
(SDMS ID: 286292)

Data Sampling Results for 39
the South Minneapolis Soil
Contamination Site 10/02/06
w/Cover Letter (SDMS ID:
259829)

Technical Memorandum:
Surface Soil Sampling at
the South Minneapolis Soil
Contamination Site

{(SDMS ID: 259827)

139

Data Sampling Results for 35
the South Minneapolis Soil
Contamination Site 10/16/06
w/Cover Letter (SDMS ID:
259830)



South Minneapolis Neighborhood Soil Contamination Site

Original

Page 17

NO. DATE AUTHOR RECIPIENT TITLE/DESCRIPTION PAGES
140 10/24/06 CH2M HILL U.S. EPA Technical Memorandum re: 35

Subsurface Soil Sampling
at the South Minneapolis
Soil Contamination Site

(SDMS ID: 259826)

141 11/06/06 Prendiville, T., Schiff, G., Letter re: U.S. EPA’'s 1
U.S. EPA Minneapolis Response to G. Schiff’s
City Council September 27, 2006 Letter
Member (SDMS ID: 259838)
142 11/06/06 Prendiville, T., Gordon, C., Letter re: U.S. EPA's 1
Uu.s. EPA Minneapolis Response to C. Gordon's
City Council September 26, 2006 Letter
Member {SDMS ID: 259839)
143 11/17/06 Brekhus, M., Prendiville, T., Letter re: Comments to 1
City of U.S. EPA Human Risk Assessment at
Minneapolis the South Minneapolis Neigh-
Resident borhood So0il Contamination

Site (SDMS ID: 259862)

144 2007 Jonker, M. File Environmental Science and 7
Utrecht Technology vol. 41, No. 21,
University, (2007) Predicting PAH Bio-
the Netherlands, accumulation and Toxicity
et al in Earthworms Exposed to

Manufactured Gas Plant
Scils with Solid-Phase
Microextraction

(SDMS ID: 286299)

145 01/10/07 CH2M HILL Prendiville, T., Technical Memorandum: 129
U.S. EBA Surface Soil Statistical
Evaluation for the South
Minneapolis Soil Conta-
minaton Site (SDMS ID:

286331)
146 01/31/07 Spilde, M., Lockheed Results of Heavy Mineral 24
University of Martin/ Separation, Sequential
New Mexico REAC Extraction, and Petrography

on Arsenic-Contaminated
Soil: Interim Report on
Sample "“2609 12" Front”
(SDMS ID: 286326)

147 03/12/07 CH2M HILL Prendiville, T., Technical Memorandum: 1
U.S. EPA Questions on Microscopy
and Petrography at the
South Minneapolis Soil
. Contamination Site
{SDMS ID: 286301)



NO.

148

149

150

151

152

153

154

155

156

DATE

05710707

07/02/07

07/09/07

07/09/07

09/00/07

09/19/07

09/19/07

09/19/07

09/21/07

South Minneapolis Neighborhood Soil Contamination Site

AUTHOR

Hugoson, G.,
MDA, D.
Mandernach,

MDH & B. Moore,
MBCA

FIELDS Group
U.S. EPA

Watson, L.,
J. Bing-Canar
& E. Holbus
FIELDS Group
U.S5. EPA

Minnesota
Dept. of
Agriculture

U.S. EPA

Federal
Register

Federal
Register

CH2M HILL

RECIPIENT

Karl, R.,
U.S. EPA

U.S. EPA

Prendiville, T.,
U.S. EPA

File

Public

Public

Public

Public

Prendiville, T.,
U.S. EPA

Original
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TITLE/DESCRIPTION PAGES
Letter re: Project Con- 2

cerns at the Scuth Min-
neapolis Neighborhood
Soil Contamination Site
(SDMS ID: 286287)

FIELDS Statistical 13
Evaluation Briefing for

the South Minneapolis

Soil Contamination Site

(SDMS ID: 286325)

FIELDS Statistical Eval- 22
uation Report for the

South Minneapolis Soil
Contamination Site

(SDMS ID: 286324)

Exploring Residential 16
Arsenic Concentrations at

the South Minneapolis

Soil Contamination Site

(SDMS ID: 2B6335)

Collection and Analysis of 3
Soil Ssamples for Arsenic,
Recommended Procedures for
Homeowners-Renters-Residents
(SDMS ID: 2862594)

News Release: EPA Adds 2
South Minneapolis Arsenic

Site to Superfund National
Priorities List

(SDMS ID: 286295)

Significant New Use Rules 1
on Certain Chemical Sub-
stances Vol. 42, No. 181,
53470 (SDMS ID: 286352)

National Pricorities List, 7
Final Rule Vvcl.,72, No. 181
53463-53469 (SDMS ID:

286353)

Technical Memorandum re: 65
Baseline Human Health Risk
Assessment for the South
Minneapolis Residential Soil
Contamination Site

(SDMS ID: 286330)



NO.

157

158

159

160

161

162

DATE

10/26/07

02/29/08

03/00/08

03/31/08

04/11/08

05/00/08

AUTHOR

Vega, S.,
U.S. EPA

Keiser, J.,
CH2M HILL

CH2M HILL

Prendiville,
U.S5. EPA

Prendiville,
U.Ss. EPA

U.S5. EPA

South Minneapolis Neighborhood Soil Contamination Site

T.,

T.,

RECIPIENT

Distribution
List

Prendiville,
U.S8. EPA

0.S. EPA

CH2M HILL

File

Public

T.,

Original
Page 19

TITLE/DESCRIPTION PAGES

Pollution Reports (POLREPS) 83
No. 1-17 for the South Min-
neapolis Residential Soil
Contamination Site (REDACTED)
(SDMS ID: 286434-286439 and
286441-286451)

Technical Memorandum re: 4
Re-evaluation of the Eco-
logical Risk Assessment at

the South Minneapolis Re-
sidential Soil Contamination
Site (SDMS ID: 286332)

Final Feasibility Study 80
Report for the South
Minneapolis Residential

Soil Contamination Site

(SDMS ID: 286318)

Technical Memorandum re: 21
Remedial Alternative Vari-
ations and Cost Estimates

at the South Minneapolis
Residential Soil Contamina-
tion Site (SDMS ID: 286339)

Memorandum re: Final 13
Feasibility Study Addendum

for the South Minneapolis
Residential Soil Contamina-
tion Site (SDMS ID: 286316)

Proposed Plan for the South 8
Minneapolis Residential

Soil Contamination Site:

EPA Proposes Cleanup Plan

for Neighborhood Site

(SDMS ID: 299545)



DATE

00/00/00

00/00/00

06/01/08

06/11/08

06/27/08

07/02/08

07/01/08

U.S. ENVIRONMENTAL PROTECTION AGENCY

MINNEAPOLIS,

AUTHOR

South
Minneapolis
Resident

South
Minneapolis
Resident

The David
Group

Shaddix &
Associates

Clisham, P.,
Shaw Guissis

South
Minneapolis
Residents

South
Minneapolis
Residents

REMEDIAL ACTION

ADMINISTRATIVE RECORD

FOR

UPDATE #1

AUGUST 15, 2008

RECIPIENT

Allen, C.,
U.S. EPA

Allen, C.,
U.S. EPA

Tetra Tech

EM, Inc.
U.S. EPA
Allen, C.,
U.S. EPA
Allen, C.,
U.S. EPA
U.S. EPA

SOUTH MINNEAPOLIS RESIDENTIAL SOIL CONTAMINATION SITE
AKA CMC HEARTLAND SITE

HENNEPIN COUNTY, MINNESOTA

TITLE/DESCRIPTION PAGES

Letter re: Comments to the 1
U.S. EPA Proposed Cleanup

Plan for the South Min-
neapolis Residential Soil
Contamination Site

Letter re: Comments to the 1
U.S. EPA Proposed Cleanup

Plan for the South Min-
neapolis Residential Soil
Contamination Site

Transmittal of Ad:

“EPA Proposes Cleanup Plan 1
for Neighborhood Site” as

it Appeared in The Circle
Newspaper

Public Meeting Transcript: 98
“EPA Proposes Cleanup Plan

for Neighborhood Site” South
Minneapolis Residential Soil
Contamination Site

Letter re: CMC Heartland 8
Partners Liquidating Trust
Comments to U.S. EPA's
Proposed Cleanup Plan for

the South Minneapolis Re-
sidential Soil Contamination
Site

Electronic Transmissions 16
re: Comments to the Proposed
Cleanup Plan for the South
Minneapolis Residential Soil
Contamination Site (June 12-
July 2, 2008)

Public Comment Sheets: 16
Comments to the Proposed

Plan to the South Min-
neapolis Residential Soil
Contamination Site



