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1.0 DECLARATION

11 SITE NAME AND LOCATION

This Record 6f Decision (ROD) addresses Operable Unit 2 (OU2) and Operable Unit 3 (OU3) at the Naval
Industﬁal Reserve Ordnance Plant Fﬁdley. in Fridley Minnesota. Operable Unit 2 represents land outside '
the footprint of the main NlROP_n;anufactun'ng building, but within the legal bo_undarieé of the facility from
the ground surface down to gro'undwater elevations. Operable Unit 3 represents land undemeath the
main NIROP building and soil at elevations below the groundwater elevation (saturation zone) either

i

under or outside the building, within the legal boundaries of the facility.

See Figure 1-1 for the site location and Figure 1-2_ for property boundaries and Operable Unit boundaries.
See Figure 1-3 for former industrial process areas, and Figure 1-4 for a site plan map.

The National Superfund Database (CERCLIS) identification number for this facility is MN317002291400.
The Administrative Record is at the St. Paul offices of the MPCA. '

12 - STATEMENT OF BASIS AND PURPOSE

This decision. docﬁi’nent presents the Selected Remedy for OU2 and OU3 at NIROP Fn'dl(ey. in Fridley
.-Minnesota, which was chosen in.accordance with CERCLA, as amended by SARA, .and to thé extent
practicable, the National Contingency Plan (NCP). This decision is based on the Administrative Record
file forthis site. The Selected Remedy for Operable Units 2 and 3 was also chosen in accordance with
the requirements of the Minnesota Environmental Response and Liability Act, Minnesota Statutes
Sections 115B.01 - 24 (MERLA).

The Minnesota Pollution Control Agency (MPCA) concurs with the Selected Remedy.

1.3 ASSESSMENT OF SITE

)

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

080202/P ' ' 11 ' CTO 0003
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1.4 DESCRIPTION OF SELECTED REMEDY

The Selected Remedy to address soil contamination in OU2 and OU3 at the NIROP is Land Use Controls
(LUCs), Alternative 2, which are composed of Engineering Controls (EC) and Institutional Controls (IC).
The 'Selected Remedy is recommended over No Action because it provides for overall protection of
human health, long term effectiveness and compliance with ARARs for both OU2 and OU3. As explained
further in Section 2.2,' several remedial actions involving the cleahup of surface and subsurface source
areas have already been implemented at OU2. No remedial actions to address the source of subsurface
contamination at OU3 have previously been implemented.

The LUC Performance Objectives for Alternative 2 are:

» To restrict the use of the Property to industrial or restricted commercial use, until and unless EPA and
MPCA determine that concentrations of hazardous substances in the soils have been reduced to
levels that allow for a less restrictive use. '

e To prohibit the disturbance of soils deeper than 3 feet below ground surface in those Designated
Restricted Areas shown in Figure 2-5 or the removal of any soils excavated in those Areas from the
facility without the prior written approval of the U.S. EPA and MPCA.

o  To prohibit the disturbance of soils beneath the Designated Restricted Area known as the concrete pit
' foundations where metal-finishing operations previously occurred at the former Plating Shop within
the Main Manufacturing Building without the prior written approval of the US EPA and MPCA.

o To ensure that the concrete pit floor (approximately 8 to 12 feet below grade floor) where metal
finishing operations previously occurred at the former Plating Shop within the Main Manufacturing
Building is not removed without the prior written approval of U.S.EPA and MPCA. That floor will serve

as an Engineering Control.

The Property will be restricted to only industrial or restricted commercial uses. Industrial property uses
generally include, but are not limited to, the followirig types of uses: public utility services, rail and freight
services, raw sforage facilities, refined material storage facilities, and manufaéfun’ng facilities engaged in
the rﬁechanical or chemical transformation of matenals or substances into new products.

Restricted commercial use is defined as use where access or occupancy by non-employees is less

frequent or is restricted, including a wide variety of uses, ranging from non public access and both

080202/P h T 1-2 C ) CTO 0003




- 1.6 ROD DATA CERTIFICATION CHECKLIST

\ : NIROP Fridley

bt Reco:d of Decision

) ) o Revision: 1
\ ) Date: August 2003
' Section: 1

Page 3 of 4

outdoor and indoor activities (e.g., large scale warehouse operations), to limited public access and indoor
office worker activities (e.g., bank, dentist ofﬁce).' in general, restricted commercial property use
excludes uses such as day-care centers, churches, social centers, hospitals, elder care facilities, and

nursing homes.

1.5 STATUTORY DETERMINATIONS

'

The Selected Remedy is protective of human health and the environment, complies with Federal a'nd'
State requirements that ate applicable‘ or relevant and appropriate to the remedial action (unless justified
by a walver) is cost effective, and utlllzes permanent solutions and altemnative treatment (or resource
recovery) technologies to the maxnmum extent practicable.

The Selected Remedy for-OU2 and OU3 does not satisfy the statutory preference for treatment as .a
principal element of the remedy for the following reasons: '

e Significant excavation and removal activities have already occurred, resulting in the rempual of
source waste and contaminated soils. ' '

. Fadllty-wlde risk assessment mdlcated that surface ‘solls, where human exposule would be most .

i llkety to occur in the future do not exceed EPA and MPCA target risk Ievels

o Future land use is’ expected to remain industrial! For this fand use EPA and MPCA tamet nsk tevets
were only slightty exweded in subsurface soils. - : . T .

Because this remedy will resuit in hazardous substanoes. poliutants, or contanunants remamlng on-snte

above levels that allow for- unlimited use and unrestricted exposure, a statutory rewew will be oonducted

within five years after inituatlon of remedial actlon to ensure that the remedy i is, or will be, pmtective of

human health and the environment.

‘The followmg information is included in the Decision Summary section of this Record of Decnsron

Additional information can be found in the Administrative Record file for this site. - . ;
{\ .

N
J
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¢ Chemicals of concern and their respective concentrations.
» Baseline risk represented by the chemicals of concern.
e Cieanup levels eslablished for chemicals of concern and the basis for these levels.

+ How source materials constituting principal threats are addressed.

e Current and reasonably anticipated future {and use assumpticns used in the baseline risk assessment
and ROD. '

* Potential land use that will be available at the site as a result of the Selected Remedy.

o Estimated Capital, annual oberation and maintenance (O&M), and total present worth costs, discount
_rate, and the number of years over which the remedy cost estimates are projected.

o Key factors that lead '°. selecting the remedy.

1.7 AUTHORIZING SIGNATURE AND SUPPORT AGENCY ACCEPTANCE OF REMEDY
David\W. Anderson, US Navy, Naval Sea Systems Command - - » Date
/ ' % 7 [ %a 73
Ly William E. Muno, US EPA, Region V pate 7

.

% "9./ 1203

Sheryl Corrigan, Minnesota Pollution Control Agency ' Date

080202/P 14 ~ CTO 0003
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2.0 DECISION SUMMARY

21 SITE NAME, LOCATION, AND BRIEF DESCRIPTION

This Record of Decision addresses Operable Unit 2 (OU2) and Operable Unit 3 (OU3) at the Naval
Industrial Reserve Ordnance Plant (NIROP), in Fridley Minnesota. OU2 represents land outside the
footprint of the main NIROP manufacturing building, but within the legal boundaries of the facility, from the
ground surface down to groundwater elevation. Operable Unit 3 represents land undermeath the main
NIROP building and soil at elevations below the groundwater elevation (saturation zone) either under or
outside the building.

The National Superfund Database (CERCLIS) identification number for this facility is MN317002291400.

The US Navy as represented by Southern Division Naval Facilities Engineering Command
(SDIVNAVFACENGCOM) is the lead agency at this site. The United States Environmental Protection
Agency (US EPA) Region 5 and the Minnesota Pollution Control Agency (MPCA) are support agencies at
this site.

The source of cleanup monies at this site is Environmental Restoration, Navy (ER,N) funds. Operable
Units 2 and 3 are located on the NIROP facility and EPA has determined that the reasonably anticipated
land use for the facility is industrial use.

The NIROP site consists of 82.6 acres of land, of which approximately 50 acres are paved or covered
w’th buildings. The northem part of the main NIROP manufacturing building and the property north of the
NIROP building, referred to as the North 40, is owned by the government. The southem part of the
NIROP building is owned and operated by UDLP. The NIROP site consists of the govemment-owned
part of the NIROP building, the area outside of the building referred to as the North 40, and the
.contaminated groundwater plume that has migrated from the NIROP property. The NIROP site is situated
approximately 30 feet above and 700 feet east of the Mississippi River. Anoka County Regional
Riverfront Park is located between the NIROP and the Mississippi River, which is.a 60-acre recreational
facility.

2.2 SITE HISTORY AND ENFORCEMENT ACTIVITIES

NIROP dates to 1940 when Northemm Pump Company, under contract from the US Navy, constructed a
new manufacturing plant and began producing five-inch gun mounts for Naval vessels. The arrangement

080202/P 21 CTO 0003
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between the US Navy and Northern Pump Company was unique in that the plant was partially owned by
the government and partialty by Northern Pump Company. The NIROP was the firsst Government
Owned - Contractor Operated (GOCO) facility. The Northem Pump Company assets, and responsibility
for operation of the US Navy part of the facilities. changed hands several imes unti, in 1997, the Carlisle
group purchased United Defense |P (UDLP). The Ammament Systems Division of UDLP cumrently
operates the NIROP.

Like private industrial faciliies in operation since the 1940s, NIROP Fridley has previously stored and
dsposed of industrial wastes, scrap materials, drummed wastes, and chemicals at the facility. The
following paragraphs summarize the former chemical and waste disposal, storage, and removal practices.

During the iate 1960s or early 1970s, two borrow pits were used on a one-time basis for the disposal of
drummed wastes on the northeast portion of the NIROP: one near the railroad gate, the other near the
first railiroad switch. Each of the pits was approximatety 8 feet deep and imeguiarly shaped and contained
about 25 barrels containing wasie od, plating siudge, cleaning solvent, and degreasing solvent In
addition 10 the barrels, the disposal pits contained miscellaneous construction debris, such as metal
scraps, lumber, and concrete.

In 1972, two trenches were created at the NIROP for waste disposal purposes in the area north of the
main plant building. The trenches were used on a one-time basis. Each trench was approximately
10 feet wide and 8 to 10 feet deep, with a combined length of 75 to 100 feet Between 50 and 100 drums
containing wastes were placed into the trenches on their sides, stacked two or three deep, and covered
with excavated soils. Sampling results have indicated that materials disposed of in the drums included
the same types of wastes disposed of in the borrow pits.

in 1975, an estimated 150 55-gallon drums of industrial waste wer: removed from NIROP. Prior to
disposal, such waste material was collected and stored at a central waste storage area located outside
near the northeastem comer of the NIROP. The area consisted of a 30-foot by 30-foot asphalt and
concrete pad graded toward the middie, which drained to a dry weR that could be pumped if a spill
ocausred.

Large quantities of sand are consumed in the casting process at the NIROP. Foundry core butts contain
mostly sand with minor amounts of metal and resin or binders. Most foundry core butt disposal
operations occurred off Navy property. However, it was reported that core butts were disposed of in the
northern portion of the NIROP on a very imited basis. An analysis of the foundry sand, both before and

080202/ 2-2 CTO 0003
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after use, was performed in November 1978. This analysis indicated that the butts do not qualify as
hazardous waste.

Through various geophysical and remote sensing techniques, nine areas were selected for excavation
based on their likelihood for containing drummed wastes in the northemn portion of the property. These
areas were excavated in the fall of 1983 and the spring of 1984. Forty-three excavated drums and
1,200 cubic yards of underlying soil were found to contain volatile organic compounds (VOCs),
polychlorinated biphenyls (PCBs), oil and grease, pesticides, and metal-bearing wastes. The drums and
contaminated soil were disposed of at an offsite US EPA-approved landfill.

The site was proposed for inclusion on the National Priorities List (NPL) on July 14, 1989, and was final
on November 21, 1989. The appropriate Federal Register notice appeared on November 21, 1989.

In March 1991, the Navy, US EPA, and MPCA signed a Federal Facilities Agreement (FFA). Per the
FFA, the purpose of that agreement was to ‘Identify alternatives for Remedial Action for Operable Units
which are appropriate for the site prior to the implementation of Final Remedial Actions for the site.
Remedial Action alternatives for Operable Units shall be identified and proposed to the parties as early as
possible prior to formal proposal of remedial action for Operable Units to the U.S. EPA and the MPCA
pursuant to CERCLA and applicable State law. This process is designed to promote cooperation among
the parties in identifying and selecting Remedial Action Alternatives for Operable Units prior to selection
of Final Remedy Actions.’

Based on the results of a geophysical investigation conducted in 1995, a total of twenty-three 55-gallon
drums and 12 smaller containers were found in the north 40 area. These drums were excavated during a
removal action conducted in April through June of 1996. Eleven drums were determined to be non-
hazardous, 11 drums confained contaminated soil, 1 drum contained hazardous waste, 4 1-galion
containers were determined to be non-hazardous, and 8 quart-sized containers contained ingredients
such as brake fluid and paint thinner. The non-hazardous containers were disposed of as scrap metal by
the UDLP metal recycling program, and their soil contents were placed in roll-off boxes for disposal as
Special Waste [materials containing volatiles but having Toxic Characteristic Leaching Procedure (TCLP)
reéults below hazardous levels as mandated in 40 CFR 261). The remaining 13 drums and 8 containers,
with contents, were sampled for disposal and sent to Emelle, Alabama for disposition and subsequent
incineration at Port Arthur, Texas. In addition, approximately 100 cubic yards of soil and debris consisting
of trash, scrap metal, tires, construction and demolition rubble, metal casting waste, equipment parts, and

cast concrete structures were removed and disposed of as non-hazardous waste.

080202/P 2-3 CTO 0003
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in April 1995, inside the main manufacturing building. the East Plating Shop was being renovated to
accommodate an electrical assembly facility. During the renovation, when all tanks were removed and
prior to floor repairs being made, sod and groundwater sampies were collected to determine whether past
plaing activites had impacted so# and groundwater beneath the buiding. Trichloroethene (TCE),
1.1.1-Trichloroethane (TCA), and 1.2-Dichloroethene (DCE) were found present at elevated levels in soil
and groundwater. Elevated metals concentrations were also identified in the vicinity of a former sump.

During a sampling at OU2 in 1996 in the vicinity of a previously unexcavated area near the North 40, free
Bquids were encountered which resulted in a removal action. A total of 31 drums were sampied and
removed in addition to several other empty and crushed drums which were removed with other debris.
VOC contamination was reported in subsurface soils.

A risk assessment for OU2 was conducted in 1996. Following a revision of that risk assessment it was
determined that in one subarea of OU2 risk was inordinately influenced by one single data point
Therefore, during the summer of 2002, the Navy conducted a time-critical removal action 1o remove
approximately 35 cubic yards of soil around this location with elevated concentrations. This removal was
completed in June 2002, and addressed the last known location where there were unacceptable risks in
surface sofls.

23 COMMUNITY PARTICIPATION

The Ri Reports and Proposed Ptan for OU2 and OU3 at NIROP Fridiey, in Fridiey Minnesota, were made
available t0 the public in April 2002. They can be found in the Administrative Record file and the
information repository maintained by MPCA in St. Paul Minnesota. The notice of availability of the
Proposed Plan was published in the Fridiey Sun Focus on August 8, 2002. A public comment period was
heid from August 12 10 September 12, 2002. In addition, a public meeting was heid on August 22, 2002
o present the Proposed Plan 10 a broader community audience than those that had already been
invoived at the site. Al this meeting, representatives from the Navy answered questions about problems
at the site and the remedial altemnatives. The Navy’s response 0 the comments received during this
period is included in the Responsiveness Summary, which is part of this Record of Decision.

Since April 1995 when the Navy formed a Restoration Advisory Board (RAB), the Navy has continued to
for Operable Units 2 and 3 and 10 provide a mechanism for community input. Citizens and county and
city officials have attended the RAB meetings.

080202°P 24 CTO 0003
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Another community participation effort is the effort to establish the reasonably anticipated future land use
for NIROP. EPA, in consultation with the Navy and MPCA, worked with the City of Fridley to establish
that the reasonably anticipated future land use for NIROP is industrial use. EPA followed its Office of
Solid Waste and Emergency Response (OSWER) Directive No. 9355.7-04 to make this determination.
The Selected Remedy complies with the industrial use scenario (see letter dated March 4, 1997 from Tom
Bloom, Remedial Project Manager, EPA to William Bumns, City Manager, City of Fridley).

24 SCOPE AND ROLE OF OPERABLE UNIT OR RESPONSE ACTION

As with many Superfund sites, the problems at NIROP Fridiey are complex. As a result, the work has
been organized into three OUs:

The Navy has already selected the remedy for OU1 in a ROD signed in September 1990. The OU1
remedy (pump and treat system) captures and treats contaminated groundwater through the use of air
stripping towers. This system was upgraded several times, most recently in 2001.

The ROD for OU2 and OU3 addresses soil contamination. Ingestion of soil from these OUs poses
potential risk to human health because EPA's and MPCA's acceptable risk ranges are exceeded. The
Selected Remedy reflected herein presents the final response action for these sites and addresses the
primary risks present at the site. Remedial Actions have been conducted according to CERCLA, in
accordance with the March 1991 FFA.

See Figure 1-2 for property boundaries and Operable Unit boundaries. See Figure 2-1 for OU2 sampling
locations. See Figure 2-2 for OU3 sampling locations. See Figure 2-3 for East Plating Shop sampling
locations. The East Plating Shop is a component of OU3.

Site Conceptual Model

A Site Conceptual Model (CSM) was developed during the Remedial Investigation phase of work. The
development of the CSM is an essential component of the exposure assessment. The CSM graphically
integrates information regarding the physical characteristics of the site (i.e., the exposure setting),
exposed populations, sources of contamination, and contaminant mobility (fate and transport) to identify
potential exposure routes and receptors evaluated in the risk assessment. A well-defined CSM allows for
a better understanding of the risks at a site and aids the risk managers in the identification of the potential
need for remediation. The.CSM for the NIROP study area under investigation is shown in Figure 2-6.
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Exposure Setting

The exposure setting consists of a description of the physical characteristics (climate, meteorology,
geology, groundwater hydrology, vegetation, and nearby surface water bodies) of a site. A detailed
description of the physical characterisics of NIROP is provided in Section 1.0. A synopsis of the
information pertinent to the assessment of potential exposure is presented below.

The site is cusrently active and consists of 82.6 acres of government-owned land, of which approximately
50 acres are paved or covered with builldings. Access to the NIROP site is strictly imited by an 8-foot
high fence and security patrols. The NIROP property and adjacent properties fo the north, east, and
south are zoned heavy industrial. The Mississippi River lies to the west of the site. Also located west of
the site is the Anoka County Riverfront Regional Park. The County Park is separated from the NIROP
facility by East River Road, a four-lane hghway.

The Mississippi River provides active recreational opportunities to boaters and anglers as well as passive
recreation because of its aesthetics and historical significance. The Mississippi River also serves as a
source of public and private water supply. The City of Minneapolis waterworks facility is located
approximately 2.000 feet south (downstream) of the NIROP. The St Paul water intake is located
approamately 3 1/2 miles upstream from the site.

Al the NIROP, four aquifers underfie the site as identified by the Minnesota Geological Survey. These
aquifers consist of (from deep to shallow) the Mount Simon/Hincidey/Fond du Lac (MHF) aquifer, the
Franconia/ironton/Galesville (FIG) aquifer, the Prairie du Chien/Jordan aquifer (PCJ), and the surficial
Quatemnary aquifer. The MHF and the FIG are both confined aquifers. Because of the depth of these
aquifers (greater than 400 feet bgs), they are not used for water supply purposes in the immediate vicinity
of the NIROP. The MHF, however, is used rather extensively as a water supply source north of the site,
where it is more shallow.

Sources of Contamination

The suspected or known source(s) of contamination for OU3 inchuded near-surface and subsurface soils
beneath the plant building.

Contaminant Release and Migration Mechanisms

Three prmary chemical release mechanisms have been identified for the soil matroc (1) leachate
generation; (2) fugitive dust generation (after exposure of the soils); and (3) emission of VOCs.
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Environmental transport media associated with these release mechanisms include air and groundwater.
The only secondary chemical release mechanism that has been identified, based on site physical
conditions, is the discharge of groundwater to the Mississippi River.

Surface water runoff is not considered a potential migration pathway at OU3 since all of OU3 is located
undemneath the building.

Volatilization of COPCs from groundwater to outdoor or ambient air will not occur since the building
covers all of OU3. Volatilization of COPCs from groundwater to indoor is possible but it is not expected to
be a significant exposure pathway. Shallow groundwater at the site is approximately 20 feet below
ground surface with the exception of the former east platting shop where shallow groundwater is
approximately 15 feet below ground surface. The foundation of the building at NIROP is typically nine to
12 inches thick but can be as thick as 82 inches in some areas. Significant migration of COPCs from
groundwater through 15 to 20 feet of soil and nine to 82 inches of concrete is not expected to occur.

Potential Routes of Exposure

A receptor can come into contact with contaminants in a variety of ways, which are generally the result of
interactions between a receptor's behavior or lifestyle and an exposure medium. This assessment
defines an exposure route as a stylized description of the behavior that brings a receptor into contact with

a contaminated medium.

Air

This pathway is based on the scenario that a receptor is immersed in air that contains suspended
particulates and volatile organic vapors originating from the source areas as part of daily living. The
receptor is exposed upon inhalation of the ambient air.

Direct Contact with Soil

Receptors may come into direct contact with soil contaminated by the release of chemicals from the
source areas. During the receptor’s period of contact, the individual may be exposed via inadvertent
ingestion of a small amount of soil or via dermal absorption of certain contaminants from the soil. Various
factors affect the rate of dermal absorption, including the amount of soil on the skin surface, soil
characteristics (moisture, pH, organic carbon content, etc.), skin characteristics (thickness, temperature,

hydration, etc.), volatilization losses, and chemical-specific properties.
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Potential Receptors

Several receptor groups have been defined for this nsk assessment in the Remedial Investigation Work
Plan. These receptors are as follows:

Typical iIndustrial Worker - Because the soils being evaluated are undemeath the cement slab of the
main NIROP Fridley buiiding. this receptor is hypothetical only. The receptor is included for purposes of
completeness and because the State of Minnesota has indicated that this receplor shouid be evaluated to
determine if any access restrictions/deed restrictions (i.e., land use restrictions) are necessary.

Major-infrequent Construction Worker (MPCA Methodology) - Under current site conditions, the
construction worker who occasionally contacts soils underlying the buiding siab is the most plausible
receptor for the risk assessment. MPCA exposure assessment methodology will be used to evaluate
exposures hypothetically incurmed by one type of construction worker, an individual who will be referred to
reflect exposures incurred by independent contractors who perform “major modifications” of the building
skab and foundations.

Minor-Frequent Construction Worker (NIROP-Specific) - The second type of construction worker
evaluated in the risk assessment will be referred to as the minor-infrequent construction (or maintenance)
worker. Exposure estimates developed for this receptor will reflect exposures incurred by a UDLP

Under the expected industrial land use scenario and cument site conditions, worker exposure to
unsaturated soits is Bmited. Routine worker exposure to soils is limited by a 12-inch reinforced concrete
ficor inside the building. Thus, typical industrial workers at NIROP Fridiey are not currently exposed to
soils underlying the cement stab. Routine exposure to soits would only occur if the cement slab was
permanently removed. However, construction/utility/maintenance workers may be exposed to soils during
construction (e.g.. new equipment foundations) or maintenance and repair of underground utilities. Two
types of construction/maintenance activiies have been described by NIROP personnel: (1) major
modificaions and (2) minor maintenance activity. A *major construction project or modification” is defined
by NIROP Fridley as a disruption of the flooring of the building for the purposes of installation or
modification of a foundation for machine tools. Based on historical data, major modification projects can
occr 2 b 3 bmes per year, the work is performed by independemt contractors.  Major
excavation/construction activities may last for periods exceeding 10 days (60 to 90 days was suggested
as an upper bound by NIROP personnel). The depth of a major foundation modification is typically 8 feet.
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Exposure duration assumptions by MPCA for a construction worker (Table 6-4) are somewhat similar to
actual exposure durations experienced by the independent contractors and will be used to calculate
exposure estimates for this receptor. In keeping with the MPCA methodology, it will be assumed that the
major-infrequent construction worker (working for an independent contractor) is exposed to NIROP soils
during one maijor construction activity only. NIROP personnel indicate that the same contractor and
personnel are not used repeatedly. "Minor maintenance activity" is defined by NIROP Fridley as floor
modifications where the soil is exposed for periods less than 10 days. Typically, the area exposed is less
than 200 square feet. The depth of the soil disruption is around 2 to 4 feet. This type of activity occurs 5
to 8 times a year throughout the building; the work is performed by UDLP employees (i.e., the minor-
frequent construction worker). According to NIROP personnel, and in contrast to the major-infrequent
construction worker scenario, the same work crews are used repeatedly. Exposure dose assumptions for
these industrial worker and construction worker receptors are summarized in the March 2002 OU3 RI
Report.

Additional potential exposure pathways could occur under a residential future land use scenario. Such
potential exposure routes include ingestion of groundwater or surface water, inhalation of VOCs emitted
from surface water or groundwater during showering or other household uses, and demmal contact with
surface water or groundwater used for bathing. In addition, the exposure routes identified for the
construction and utility workers could also exist under a residential land use scenario. Both adult and
child receptors could be exposed under the residential scenarios. These potential exposure pathways
were not identified for the site because: (1) land use will be industrial for the foreseeable future;
(2) surface water contamination has not been identified for several years; (3) the Navy controls the
property over potential source zones; and (4) the Navy is required, under the OU1 Record of Decision, to
provide alternative water sources or treatment in the event there is development of the groundwater

within the off-site contaminant plume.

Another potential receptor for the site is a trespasser. Potential exposures to soil by a trespasser are not
being evaluated because the site is surrounded by a fence and guarded, thereby making it unlikely for an

individual to trespass on the property.

Potential exposures to groundwater by construction workers and typical workers will not be evaluated in
the risk assessment. Currently there are no exposures to groundwater at the site. Groundwater is not
used as a potable drinking water supply. As discussed above, based on interviews with NIROP personal,
the depth of major excavations is typically 8 feet. Groundwater at the facility is typically encountered at a
depth of approximately 20 feet except in the vicinity of the former east platting shop where depth to
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groundwater is approximately 15 feet. Consequently, there are no direct contact exposures to

groundwater.

25 SITE CHARACTERISTICS

This section describes OU2 and OU3.

Operable Unit 2 (OU2)

The land outside of the main NIROP manufacturing building but within the legal boundaries of the facility,
from ground surface down to the groundwater elevation, has been identified as OU2. This land has been
further divided into ‘subareas’ to simplify the risk assessment process. As shown in Figure 24, risk was
evaluated for Subareas A1, A2, A3, A4, B1, B2, D, E, and F. Additional details about the OU2 analytical
results and risk assessment methodology and results are provided in the Supplemental Remedial
investigation Information Report, April 2002. The following items summarize the nature and extent of
contaminalion at OU2: See Figure 24 for identification of sub areas.

+ The results of the screening analysis risk assessment indicated that Hazard Quotients (HQs) and/or
Incremental Cancer Risks (ICRs) for residential receptors exceeded MPCA and EPA risk acceptable
levels at all sub areas with the exception of the “Other” sub area.

* HQs and ICRs for typical industrial workers exposed to surface soil and subsurface sod were within
MPCA and EPA acceptable risk leveis for all sub areas with the exception of subsurface soil at sub
area A3 and surface soll at sub area Ad. Tetrachloroethane, 1.1,1-trichioroethane, and xylenes in
sample ATO09D1 (8 to 10 feet bgs) and iron and manganese in sampre ATJ07C (6 to 8 feet bgs)
were the major contributors to the risk for subsurface soil at A3. The ICR for typical industrial workers
exposed o surface soil at sub area A4 slightly exceeded the MPCA acceptable risk level but was
within EPA’s target risk range. Carcinogenic PAHSs at boring AB032A (1 to 3 feet bgs) were the major
contributor to the risk in surface soll at sub area A4. Subsequently, approximately 35 cubic yards of
soi were excavated surrounding location AB032, from a depth of 0 to 3 feet.

 HQs and ICRs for minor frequent construction workers exposed to surface soil and subsurface soil
were within MPCA and EPA acceptable risk levels for all sub areas with the exception of subsurface
soill at sub area A3, surface sod at sub area A4, and surface soil at sub area E. Carcinogenic PAHs
in sample AB043D (8 to 10 feet bgs): tetrachioroethene and 1,1,1-trichioroethane in sample AT009D1
(8 to 10 feet bgs); and ron and manganese in sample AT007C (6 to 8 feet bgs) were the major
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contributors to the risk for subsurface soil at sub area A3. The ICRs for minor frequent construction
workers exposed to surface soil at sub areas A4 and E slightly exceed the MPCA acceptable risk
level, although the ICRs were within EPA's target risk range. Carcinogenic PAHs at sampling location
ABO32A (1 to 3 feet bgs) in sub area A4 and EB004 A (1 to 3 feet bgs) in sub area E were the major
contributors to the ICR. Subsequently, approximately 35 cubic yards of soil were excavated
surrounding location AB032, from a depth of 0 to 3 feet.

HQs and/or ICRs for major infrequent construction workers exposed to surface soil and subsurface
soil were within MPCA and EPA acceptable risk levels for all sub areas with the exception of sub
areas A3 and A4. Antimony, 2-butanone, 1,1-dichloroethane, iron, tetrachloroethene,
1,1,1-trichloroethane, trichloroethene, and xylenes were the major contributors to the risk at sub area
A3. Carcinogenic PAHs and trichloroethene were the major contributors to the risk at sub area A4.
Subsequently, approximately 35 cubic yards of soil were excavated surrounding location AB032, from
a depth of 0 to 3 feet.

Based on the results of the risk assessment, sub areas A1, A2, B1, B2, D, F, and "Other” are not a
concern under industnal/restricted commercial use.

In sub area A3 contamination in the vicinity of sample locations AT009, AT007, and AB042 at depths
of approximately 6 to 10 feet bgs were mainly responsible for exceedances of the acceptable risk
levels. These sample locations are located in the vicinity of where the drum removal occurred during
the OU2 field investigation and where a decontamination pad exists.

In sub area A4 contamination in the vicinity of sample locations AB032 and AT001 at depths of less
than 3 feet bgs and AT004 at depths of 3 to 5 feet were mainly responsible for exceedances of the
acceptable risk levels. Subsequently, approximately 35 cubic yards of soil were excavated
surrounding location AB032, from a depth of 0 to 3 feet.

In sub area E contamination in the vicinity of sample location EB004 at a depth of 1 to 3 feet bgs was
mainly responsible for exceedances of the acceptable risk levels.

Based on the bulleted results above residual contamination in sub areas A1, A2, B1, B2, D, F and
"Other” are not of concem if the land use is limited to industrial/restricted commercial use. In the
remaining sub areas (i.e., A3, A4, and E) localized areas of contamination (i.e., hot spots) result in

potential risk levels that exceed levels of concem.
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in sub area A3, VOC contamination in the vicinity of sample locations AT009 and AB043 at depths of
8-10 feet bgs and won at ATO07 at depths of 6-8 feet bgs are largely responsible for the risk
exceedance. These sampling locations are located in and near the area where drum removal
occurred and where a decontamanation pad exists. Examination of these samples indicates a
localized area with significantly elevated levels of contamination. For example, at AT009 the
concentrations of 1,1,1-trichioroethane, 1,1-dichloroethane, 2-butanone, tetrachioroethene, toluene,
trichioroethene, and xylenes comrespond to ICR 15 times higher than the acceptable target risk level
and hazard indices from approximately 3-14 times the target risk level. The concentrations of these
contaminants at this location are also significantty (11-360 times) higher than the next highest
concentration in sub area A3 suggesting a hot spot of contamination. In addition, the concentrations
of 1,1, 1-trichioroethane. tetrachioroethene, and xylenes exceed the default soll saturation fimit
suggesting that free product may be present Removal of these sampling data points and
recaiculation of the 95 percent UCL mean exposure concentration produces risks within target risk
levels.

iIn subs area A4, cPAH contamination at AB032 at a depth of 1-3 feet bgs is largely responsible for
the risk exceedance. Examination of this location indicates a localized are with significantly elevated
levels. The concentration of cPAHs (as BaP equivalents) at this location corresponds to risk levels
10-20 times higher than the acceptable target risk level. The concentration is six times higher than
the next highest concentration in sub area A4. Removal of this sampling data point and recalculation
of the 95 percent UCL mean exposure concentration produces risks within target risk levels.
Subsequently, approximately 35 cubic yards of soil were excavated surrounding location AB032, from
adepth of 0 to 3 feet.

in sub area E the number of sampiling data points was insufficient to caiculate a 95 percent UCL of
the mean and therefore maximum concentrations were utilized as exposure concentrations in depth
refined risk assessment. Carcinogenic PAHs (as BaP equivalents) at sample location EB0O4 at a
depth of 1-3 feet bgs is largely responsible for the nsk exceedance. The concentration of cPAHSs (as
BaP equivalents) corresponds 1o approximately 1.5 times the target risk and is approximately two
times higher than the next highest concentration in sub area E. Based on the limited data available
EB004 does not appear 1 be a hot spot and the risk level associated with this specific location
siightly exceeds the target risk_
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Operable Unit 3 (OU3)

The land underneath the main NIROP building, and soil at elevations below the groundwater elevation
(the saturated zone) either under the building or outside the building, but within the legal boundaries of
the facility has been designated as OU3. The following summarize the nature and extent of

contamination at OU3:

¢ Several VOCs (primanly chlorinated hydrocarbons and aromatic compounds) were detected in
surface (0 to 4 feet bgs), shallow subsurface (4 to 12 feet bgs), and deep subsurface (>12 feet bgs)
soil samples. However, as illustrated in the following table for VOCs, no consistent pattern of
concentrations was evident among the three categories of soil samples. Hence, these COCs do not
seem to indicate wide spread soil contamination exceeding risk-based thresholds.

Analyte Concentration Range (ug/kg)
Surface Shallow Deep
Solls Subsurface Subsurface
Soils Solls
1.1,1-Trichloroethane 1-56 C1-2 4
1,1-Dichloroethane 29 1-11 1
1,2-Dichloroethene (total) 315 1-15000 1-290
Bromomethane 2 1-2 ND
Carbon disulfide 1-13 5-14 1-18
Ethylbenzene 1-10 4-720 9-34
Styrene 4-33 1-54 10-72
Tetrachloroethene 1-90 1-760 1-3800
Toluene 1-14 1-1000 1-24
Trichloroethene 1-640 1-1100 1-100000
Xylenes, Total 1-45 1-7300 1-120

ND - not detected

Maximum concentrations of TCE and tetrachloroethene in all three categories of soil samples were
detected in samples collected from the East Plating Shop, indicating the possible presence of a “hot
spot” of TCE and tetrachloroethene in this area and the likelihood that this area is the source area for
TCE (and chromium). '

e Several seimvolatile organic compounds (SVOCs), primarily polyaromatic hydrocarbons (PAHSs),

were sporadically detected in surface and shallow subsurface soil samples. With few exceptions,
concentrations and detection frequencies of SVOCs in surface soil samples exceeded those reported
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for shallow subsurface soil samples. 4-Chioro-3-methylphenol was detected in a single shallow
subsurface soil sample (collected from AOC32. the location of an olllwater separator sump) at a
concentration of 11,000 ug/kg. Concentrations of PAHs in shallow subsurface soll samples ranged
from 11 pg/kg to 2,300 pg/kg, white concentrations of PAHs in surface soil samples ranged from

10 pg/kg to 5.600 pg/kg.

e Twenty-two metals and cyanide were detected in surface soil samples, and cyanide and twenty
metals were detected in the shallow subsurface soil samples undemeath the main NIROP building.
Concentrations and detection frequencies of metals detected in surface and shallow subsurface
samples were very simidar. Concentrations of most metals and cyanide exceeded background
concentrations in one or more soll samples.

e The maxiamum concentrations of all detected chemicals in soll (0- to 12-feet in depth) at OU3 were
less than the MPCA sod reference values (SRVs) for industrial exposures with the exception of lead
in one surface soil sample and chromium in one subsurface soit sample. Estimated cancer risks
siightly exceed MPCA target levets.

26 CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES

Current land use is industrial, as is adjacent and surmounding land, with the exception of Anoka County
Regional Riverfront Park across East River Road to the West of the NIROP. Reasonably anticipated
future tand use is also industrial.

27 SUMMARY OF SITE RISKS

271 Methodology

To determine whether or not unacceptable risks to human health existed, the Navy conducted a human
health risk assessment, and developed three exposure scenanos to represent how people could come in

This section summarizes the results of the human health risk assessment conducted for OU2 and QU3.
The risk assessment estimates the potential risks to people who come in contact with site contaminants
that remain n surface and subsurface soil. Risk assessments are necessarily complex, and the full risk
assessment for the NIROP Fndley cannot be fully reproduced here. However, significant additional
detailed definitions, calculations, and discussion of results are available in the appropriate sections of the
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Supplemental Remedial Investigation Report and the OU3 RI Report. A summary of the risk assessment

results is provided in Table 2-1.

For NIROP Fridley, the exposure scenarios were developed for site and construction workers since these
people are most likely to come in contact with soil contamination. The risk scenarios represent a set of
assumptions about how workers would come in contact with site soil contaminants. These exposure
scenarios included the typical industrial worker, minor frequent construction worker, and major infrequent
construction worker. These scenarios differed on magnitude, duration and frequency of contact with
contaminated soil. The typical industrial worker was assumed to contact only surface soils, whereas the
minor frequent construction worker and the major infrequent construction worker were assumed to
contact subsurface soils as well as surface soils. A focus was placed on future construction because
these activities typically penetrate below the ground surface allowing potential contact with subsurface
contamination. Since it was not known which specific soils would be contacted conservative estimates of
the soil contaminant concentrations were utilized in the risk assessment. A screening level risk
assessment utilizing a residential exposure scenario was completed. The screening level risk
assessment indicated that in its current condition, for potential site residents, an unacceptable risk level
exists. However, because reasonably anticipated land use is industrial, this screening level risk
assessment for residential exposures was not further developed. A summary of the exposure scenario

assumptions is provided in Table 2-2.

In accordance with MPCA methodology and as agreed to by the US Navy and US EPA, a Hazard
Quotient (HQ) and an Incremental Cancer Risk (ICR) were used to express the risk to human heatth to
site-related contaminants based on the above described hypothetical exposure scenarios. The ICR is a
measure of cancer-related risk, and the HQ is a measure of toxic, non-cancer effects. Where appropriate,
the cumulative HI was estimated by adding all chemical specific HQs together regardless of target
endpoint (different compounds can target different body organs such as liver or kidneys, and so effects
are not always directly additive). The HQs and ICRs were compared to acceptable risks. Table 2-1
presents a summary of ICR and HQ values by subarea (as delineated in Figure 2-4). These risk values
represent site conditions after all previously described removal actions have taken place. Shaded HQs
and ICRs indicate that the estimated risks exceeded acceptable levels. Table 2-1 also shows the target
risk levels, and illustrates that target risk levels were only slightly exceeded.

An ecological risk assessment was also conducted to estimate possible adverse effects to terrestrial
biota. The lack of suitable habitat in either OU2 or OU3 makes it unlikely that significant numbers of

organisms are or will be affected.
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The baseline human health nsk assessment (HHRA) summarized in this section was performed to
evaluate OU2 and OU3 sampling results using the benchmarks developed to evaluate the OU3 sampling
results. This HHRA consists of four components: data selection; selection of chemicals of potential
concem (COPCs), screening risk evaluation; and refined risk evakiation. The data selection presents the
data that was used in the analysis. The selection of COPCs is a qualitative screening process imiting the
number of chemicals that are quantitatively evaluated in the HHRA to those site-related constituents that

dominate overall potential nsks.

The screening risk evaluation is a qualitative process that uses all available site data to conservatively
evaluated in the refined risk evaluation and may or may not require remedy evaluation. The need for
remedy evaluation will be determined in future documents.

The same receplor groups were evaluated in the HHRA for OU2 and OU3. The HHRA evaluated
exposures o sod for three receplor groups: typical industrial workers, minor frequent construction
workers, and major infrequent construction workers. MPCA standard default exposure assumptions were
used for typical industrial workers and major infrequent construction workers. Site-specific exposure
assumptions were used for minor frequent construction workers. Typical industrial workers and minor
frequent construction workers were assumed to be exposed to soil to 0 to 4 feet below ground surface
(bgs). Major infrequent construction workers were assumed to be exposed o surface and subsurface
(0 o 12 fest bgs). Additional information on the risk assessment information methodology is provided in
the OU3 RI Report (TINUS, 2001).

important todcological information considered in the risk assessment is provided in Table 2-3 for
compounds which can cause cancer, and in Table 2-4 for compounds with non-cancer effects.

272 Data Selection

Data used in this HHRA was obtained from the following reports.

+ Remedial Investigation Report for the Soils Operable Unit at the Naval Industrial Reserve Ordnance
Plant, Fridley, Minnesota, September 1993, RMT. Inc.

o Completion Report for Removal Action at North 40, Naval Industrial Reserve Ordnance Plant, Fridiey,
Minnesota, Revision 1. December 1996. Momson Knudsen Corporation.
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o Final Site Closeout Report Former Storage Area C, Naval Industrial Reserve Ordnance Plant, Fridley,
Minnesota, August 1997, Wenck

e Remedial Investigation for Operable Unit 3 at the Naval industrial Reserve Ordnance Plan, Fridley,
Minnesota, April 2002, TtNUS

in the OU3 HHRA, surface soil was defined as 0 to 4 feet bgs, and subsurface was 4-12 feet bgs. Soil
samples were collected in the 3 to 5 feet bgs interval during the OU2 R, consequently, surface soil for
OU2 is defined as 0 to 5 feet bgs in this HHRA. Subsurface soil for OU2 is defined as 5 to 12 feet bgs in
the HHRA, although for screening purposes, soil depths to 20 feet were considered.

0OU2 was divided in to 10 sub areas for evaluation in the HHRA: A1, A2, A3, A4,B1,B2,D,E,and F. An
additional sub area designated as "Other”" includes all samples that are not located in any of the listed sub
areas. The sub areas and soil sampling locations are shown on Figure 2-4.

2173 Selection of COPCs

The selection of COPCs is a semi-qualitative process which identifies chemicals which may be of concern
and therefore warrant evaluation in a HHRA. COPCs were selected for each sub area by comparing the
maximum detected concentration in surface and subsurface soil to MPCA Tier | soil reference values
(SRVs) for residential exposures. The SRVs are derived for most chemicals using a target incremental
cancer risk (ICR) level of 1 x 10-% and a target hazard quotient (HQ) of 0.2. Chemicals were retained as
COPCs if the rmaximum detected concentrations exceeded 10 percent of the SRV (which corresponds to
an ICR of 107 for carcinogens and HQ of 0.02 for noncarcinogens for most chemicéls). Using 10 percent
of the SRV accounts for the potential additive effects from different chemicals. All surface and subsurface
soil samples were used to select COPCs. COPC selection tables for the individual sub areas are
presented in Tables 2-5 through 2-14.

For OU3, Table 2-15 presents the chemicals being retained as chemicals-of-concern (COCs) in soil.
There are no chemicals being retained as COCs in surface soil. See Table 2-16. Chromium in the former
East Plating Shop area was the only chemical retained as a COC in subsurface soil. Although, the
maximum detected concentration of lead exceeded the MPCA SRV for industrial exposures and the HQs
for arsenic, copper, and mercury exceeded the MPCA acceptable level of 0.2, these chemicals are not

being retained as COCs in soil for the following reasons:
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Lead was detected in 111 of 113 surface ano subsurface soil samples. The maximum detected lead
concentration of 733 mg/kg shightly exceeded the MPCA SRV of 700 mg/kg for industrial exposures.
The concentration of tead in all but one of the remaining samples was below EPA's OSWER
screening level of 400 mg/kg for residential exposures. Therefore, lead is not considered as a COC
since it only slightly exceeded its SRV in one sampie and was detected at low concentrations in the

remaining samples.

The HQ of 0.3 for exposure to arsenic in surface and subsurface sol by a major infrequent
construction worker siightly exceeded the MPCA acceptabie level of 0.2 but was less than the EPA
acceptable level of 1.0. Exposures to arsenic in soil by the industrial worker and minor frequent
construction worker were within acceptable levels. Arsenic was only detected in two samples at
concentrations which were above background. Concentrations of arsenic in 111 of 113 would result
in HQs of less than 0.2. Therefore, arsenic is not considered a COC since the HQ exposures to
arsenic by the major infrequent construction worker only slightty exceeded the MPCA acceptable
level of 0.2, was less than the EPA acceptabie level of 1.0, and was detected at low concentrations
across the site.

The HQ of 023 for exposure to copper in surface and subsurface sold by a major infrequent
construction worker siightly exceeded the MPCA acceptable level of 0.2 but was less than the EPA
acceptable level of 1.0. Exposures to copper in soil by the industrial worker and minor frequent
construction worker were within acceptable levels. Concentrations of copper in 112 of 113 would
result in HQs of less than 0.2. Therefore, copper is not considered a COC since the HQ exposures to
copper by the major infrequent construction worker only slightly exceeded the MPCA acceptable level
of 0.2. was less than the EPA a~ zeptabie level of 1.0, and was detected at low co~centrations across
the site.

The HQ of 0.46 for exposure to mercury in surface and subsurface soll by a major infrequent
consbuction worker exceeded the MPCA acceptable level of 0.2 but was less than the EPA
acceptable level of 1.0. Exposures to mercury in soil by the industrial worker and minor frequent
construction worker were within acceptable levels. Mercury was only detected in 18 of 113 surface
and subsurface soil samples. Therefore, mercury is not considered a COC since the HQ exposures
0 mercury by the major infrequent constructon worker was less than the EPA acceptable level of 1.0
and was infrequently detected at low concentrations across the site.
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274 Screening Risk Evaluation

The first step in the HHRA consisted of conducting a screening risk evaluation. The objective of the
. screening assessment is to identify COCs and areas of concem which warrant a more in depth
evaluation. In the HHRA for OU3, typical industrial workers and minor frequent construction workers were
assumed only to be exposed to surface soil. Since it is not known if deeper soils will be excavated and
brought to the surface at a later date, subsurface soil data was also evaluated in the screening analysis.
Residential receptors were also included in the screening risk evaluation for the same reason. Maijor
infrequent construction workers were not evaluated in the screening risk evaluation since this receptor is
assumed to be exposed to both surface and subsurface soil. Major infrequent construction workers were
evaluated in the refined risk evaluation. The screening risk evaluation was tonducted utilizing
spreadsheets that were provided by MPCA that compared the maximum detected concentration in
surface and subsurface soil at each sub area to Tier | SRVs for residential receptors and Tier Il SRVs for
industrial receptors. If the screening risk evaluation indicated that hazard quotients (HQs) and/or
incremental cancer risks (ICRs) were below MPCA acceptable risk levels (HQ < 0.2, ICR < 10—5i for a
receptor (typical industrial workers, minor frequent construction worker, and residents) in a sub area, then
no further analysis was required for that receptor (typical industrial workers, minor frequent construction
worker, and residents). If the screening risk evaluation indicates that HQs and ICRs exceeded MPCA
acceptabile risk levels for a receptor in a sub area then that receptor and sub area was evaluated further.

The results of the screening risk evaluation for residential receptors indicated that HQs and/or ICRs
exceeded MPCA acceptable risk levels in OU3 and in all OU2 sub areas with the exception of the "Other”
sub area. Since the future site use is expected to be limited to industrial, residential receptors were not

retained for further evaluation.

HQs and ICRs for typical industrial workers were within MPCA acceptable risk levels for all sub areas with
the exception of sub areas A3 and A4. HQs and ICRs for minor frequent construction workers were
within MPCA acceptable risk levels for all sub areas with the exception of sub areas A3, A4, and E.
Therefore, typical industrial workers at sub areas A3 and A4, and minor frequent construction workers at
sub areas A3, A4, and E, were retained for further evaluation. See Tables 2-17 through 2-19.

275 Refined Risk Evaluation

The screening risk evaluation conservatively estimated ICRs and HQs for typical industrial workers and
minor frequent construction workers using the maximum detected concentrations in surface soil and
subsurface soil at all sub areas. The results of the screening risk evaluation indicated that HQs and ICRs
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exceeded acceptable leveis at sub areas A3 and A4, for typical industrial workers and sub areas A3, A4,
and E. for minor frequent construction workers. Sub areas identified in the screening risk evaluation as
having risks for the typical industrial workers and minor frequent construction workers exceeding MPCA
acceptable risk levels were further evaluated in the refined risk evaluation using the 95 percent UCL in
surface soi (0 to 5 feet bgs for OU2 and 0 to 4 feet bgs for OU3) as the exposure point concentration.
Exposures to surface and subsurface sodl at all sub areas by major infrequent construction workers were
also evaluated in the refined risk evailuation.

The human health risk assessment addressed potential direct contact with contaminated soll within the
top 12 feet. No potential exposures were identified for soil at depths beyond 12 feet, therefore no risks
were caiculated for potential exposures 10 soil greater than 12 feet bgs.

Oata summary tables for surface soil samples in sub areas A3, A4, and E, and OU3, were akready
presentad in Tables 2-16 through 2-19. A summary of the exposure point concentrations for typical
industrial workers and minor frequent construction workers are presented in Table 2-20 for QU2 and
Table 2-21 for OU3. Exposure point concentrations for major infrequent construction workers were based
on the maxamum detected concentration in surface and subsurface soill and are presented in Table 2-22
for OU2 and Table 2-23 for OU3.

278 Caiculation of Sits Risks

The following #ems summarize the results of the human health risk assessment for OU2. Potential
exposure pathways for all receplors included incidental ingestion of soil, dermal contact with soil, and
inhalation of f:gitive and volatile compounds. Cancer risks and hazard indices were estimated following
MPCA methogology. See Figure 24 for identification of the various OU2 subareas, and see the
Supplemental Remedial Investigation Report and the OU3 RI Report for further information.

¢ The results of a screening analysis indicated that Hazard Quotients (HQ) and/or Incremental Cancer
Risks (ICR) for residential receptors exceeded MPCA and EPA risk acceptable levels at all sub areas
with the exception of the "Other” sub area.

e Potential Risks to Industrnial Workers - The calculated ICRs for all sub areas are within the U.S. EPA
acceptable ICR range of 1 x 10 to 1 x 10 and below MPCA’s acceptable chronic ICR of 1 x 10%
with the exception of subsurface soil at are A3. The calculated endpoint specific Hl were below both
the U.S. EPA and MPCA acceptable Hl of 1 and the chemical specific HQs were below the MPCA
acceptable HQ of 0.2, again with the exception of subsurface sodl at sub area A3. Tetrachioroethane,
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1,1,1-trichloroethane, and xylenes in sample ATO09D1 (8 to 10 feet bgs) and iron and manganese in
sample AT0O7C (6 to 8 feet bgs) were the major contributors to the risk for subsurface soil at A3.
The ICR for typical industrial workers exposed to surface soil at sub area A4 (2 x 10) slightly
exceeded MPCA's acceptable risk level but was within EPA's target risk range of 104 to 106. See
Table 2-24.

Potential Risks to the Minor Frequent Construction Worker - HQs for minor frequent construction
workers exposed to surface soil and subsurface soil were within MPCA and EPA acceptable risk
levels for all sub areas. The calculated HI was below both the U.S. EPA and MPCA acceptable HI of
1 and the chemical specific HQs were below the MPCA acceptable HQ of 0.2. The ICRs for minor
frequent construction workers exposed to surface soil at sub areas A4 and E (2 x 105 at each area)
slightly exceed the MPCA acceptable risk level of 1 x 105, although the ICRs were within EPA's
target risk range of 1 x 104 to 1 x 10, Tetrachloroethene at sampling location AT009D (8 to 10 feet

- bgs) in sub area A3 and EB004 A (1 to 3 feet bgs) in sub area E were the major contributors to the

ICR. See Table 2-24.

Potential Risks to the Major Infrequent Construction Worker - ICRs for major infrequent construction
workers exposed to surface soil and subsurface soil were within MPCA and EPA acceptable risk
levels for all sub areas with the exception of sub areas A3 (2 x 105) and A4 (2 x 10€). The U.S.
EPA's acceptable ICR range is 1 x 104 to 1 x 10-¢ while the MPCA'’s acceptable subchronic ICR is
1 x 106, HQs for major infrequent construction workers exposed to surface soil and subsurface soil
were within MPCA and EPA acceptable risk levels for all sub areas with the exception of sub area A3.
Antimony, 2-butanone, 1,1-dichloroethane, iron, tetrachloroethene, 1,1,1-trichloroethane,
trichloroethene, and xylenes were the major contributors to the risk at sub area A3. See Table 2-25.

Based on the results of the risk asséssment, si:b areas A1, A2, B1, B2, D, F, and "Other" are not a

concern under industrial/restricted commercial use.

The following information is provided to clarify the findings of the risk assessment:

In sub area A3 contamination in the vicinity of sample locations AT009, AT007, and AB043 at depths
of approximately 6 to 10 feet bgs were mainly responsible for exceedances of the acceptable risk
levels. These sample locations are located in the vicinity of where the drum removal occurred during

the OU2 field investigation and where a decontamination pad exists. See Table 2-26 through 2-28.
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e in sub area A4 contamination in the vicinity of sample location AT004 at depths of 3 to 5 feet was
mainly responsible for exceedances of the acceptable nisk levels. See Table 2-28.

e In sub area E the number of sampling data points was insufficent to calculate a 95 percent UCL of
the mean and therefore maximum concentrations were utiized 3s exposure concentrations in depth
refined risk assessment. Carcinogenic PAHs (as BaP equivalents) at sample location EBOO4 at a
depth of 1-3 feet bgs is largely responsible for the risk exceedance. The concentration of cPAHs (as
BaP equivalents) commesponds to approximately 1.5 times the target risk and is approximately two
times higher than the next highest concentration in sub area E. Based on the limited data available
EBOO4 does not appear 0 be a hot spot and the risk level associated with this specific location
slightly exceeds the target risk.

The condlusion for the OU2 ecological risk assessment was as follows:

o The lack of suitable habitat and access restrictions makes it uniikely that large numbers of organisms
will be affected.

The following dems summarize the human health risk assessment for OU3. Potential exposure pathways
for all recepiors included incidertal ingestion of soil, dermal contact with sodl, and inhalation of fugitive
See Table 2-29. The following bullets summarize the results of the human health risk assessment for
soit:

e  P-‘o-tial Risks fo Industrial Workers ~ An Incremental Cancer Risk (ICR) of 3.5 x 10 was calculated
for industrial workers. The calculated ICR is within the U.S. EPA acceptable ICR range of 1 x 104 to
1 x 10 and below MPCA's acceptable chronic ICR of 1 x 105. The calculated endpoint specific HI
were beiow both the U.S. EPA and MPCA acceptable HI of 1 and the chemical specific HQs were
below the MPCA acceptable HQ of 0.2.

 Potential Risks fo the Minor-Frequent Construction Workers — An ICR of 3.6 x 10 was calculated.
The calculated ICR is within the U.S. EPA's acceptable ICR range of 1 x 10 o 1 x 10 and below
the MPCA acceptable chronic ICR of 1 x 105. The caiculated noncancer chemical specific HQ
ranged from <0.001 to 0.016. The calculated HI was below both the U.S. EPA and MPCA acceptable
Hi of 1 and the chemical specific HQs were below the MPCA acceptable HQ of 0.2.
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» Potential Risks to Major-Infrequent Construction Worker — An ICR of 2.1 x 10 was calculated. The
calculated ICR is within the U.S. EPA's acceptable ICR range of 1 x 10 to 1 x 10-® but exceeds the
MPCA's acceptable subchronic ICR of 1 x 108. The major contributors to the ICR were cPAHs
(0.7 x 10'8), arsenic (0.5 x 10'6), and hexavalent chromium (0.9 x 10-6). Only hexavalent chromium
produced a HQ, which exceeded the MPCA acceptable subchronic HQ of 1.

The human health risk assessment addressed potential direct contact with contaminated soil within the
top 12 feet. No potential exposures were identified for soil at depths beyond 12 feet, therefore no risks
were calculated for potential exposures to soil greater than 12 feet bgs.

The conclusion for the QU3 ecological risk assessment was as follows:

¢ The lack of habitat undemeath the NIROP building's concrete floor and access restrictions makes it
unlikely any biological organisms will be affected.

The results of the risk assessment for OU2 and OU3 are combined and provided in detall in Table 2-30

and briefly below:
Rigk Assessment Summary ou2 ou2 ous ou3
HIVHQ ICR HI/HQ ICR
Typical Industrial Worker Acceptable Acceptable Acceptable Acceptable
Minor Frequent Construction Worker Acceptable Acceptable Acceptable Acceptable
Major Infrequent Construction Worker | Unacceptable | Unacceptable | Unacceptable | Unacceptable

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

environment.

238 REMEDIAL ACTION OBJECTIVES

Remedial Action Objectives (RAQ) are site specific, qualitative, cleanup objectives based on the nature
and extent of contaminants, resources currently or potentially threatened, and current or future human
and ecological exposures. The objectives were developed based on the results of the risk assessments
performed at the facility and all applicable or relevant and appropriate requirements (ARARs) for the
NIROP.
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The overall remediation objective at the NIROP is to protect human health and the environment from
unacceptable risks, that may be posed by contaminated soif and/or groundwater. The site specific

remedial response objectives are as follows:

e Prevent unacceptable risks due to residential or other unrestricted exposures to cortaminated soils at
the site.

e Prevent unacceptable nsks due to industrial or construction workers due 0 exposures to
contaminated soils at the site.

29 DESCRIPTION OF ALTERNATIVES

Based on the low level of potential risk measured at NIROP and the wide distribution of contaminants in

Alornative 1: No Action

Estimated Capital Cost $0
Estimated Annual O&M Cost $0

Reguiations goveming the Superfund program generally require that the No Action’ altermative be
evaluated 10 establish a baseline for comparison. Under this alternative, the US Navy would take no
action at the site to prevent exposure 10 the soill contamination.

ARlternative 2: Land Use Controls (Engineering Controls and Institutional Controls)

Estimated Capital Cost $0
Estimated Annual O&M Cost $1,609

Because those removal actions described in Section 2.2 resulted in the removal of all contaminated
surface soil locations that could result in an unacceptable nsk to a typical industrial worker, a minor
frequent construction worker, or a major infrequent construction worker, this allemative only addresses
the subsurface contamination that remains. Under this alkemative, Land Use Controls (LUCSs) consisting
of both institutional and engineering controls will be used to protect human health and the environment
from the risks posed by that contamination.

Institutional controls are non-engineering mechanisms to restrict the use of or access to property. An
example is a deed restriction. Institutional controls do not reduce contamination levels and do not allow
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monitoring of naturally occurring changes over time. However, institutional controls can prevent or
reduce exposure to contaminants.

Engineering controls are physical barriers to exposure and do not include institutional controls.
Engineering controls do not reduce contamination levels. However, engineering controls can also
effectively prevent or reduce exposure to contaminants.

The LUC Performance Obijectives for Alternative 2 are:

¢ To restrict the use of the Property to industrial or restricted commercial use, until and unless EPA and
MPCA determine that concentrations of hazardous substances in the soils have been reduced to
levels that allow for a less restrictive use.

* To prohibit the disturbance of soils deeper than 3 feet below ground surface in those Designated
Restricted Areas shown in Figure 2-5 or the removal of any soils excavated in those Areas from the
facility without the prior written approval of U.S. EPA and MPCA.

¢ To prohibit the disturbance of soils beneath the Designated Restricted Area known as the concrete pit
foundations where metal-finishing operations previously occurred at the former Plating Shop within
the Main Manufacturing Building without the prior written approval of the US EPA and MPCA,

¢ To ensure that the concrete pit floor (approximately 8 to 12 feet below grade floor) where metal
finishing operations previously occurred at the former Plating Shop within the Main Manufacturing
Building is not removed without the prior written approval of U.S. EPA and MPCA. That floor will
serve as an Engineering Control.

Because a key assumption in the risk assessment for OU2 and OU3 was that conversion of the site to
residential or recreational land use with unrestricted access to all parts of the site was not likely, the risk
assessment focused on the risks that might arise under either industrial or restricted commercial uses of
the site, i.e., land uses more or less identical to those currently existing at the site.

The definiton of “industrial® and “restricted commercial® land uses as set forth in MPCA's risk
assessment guidance are provided in Section 1.4 of this ROD. In order to ensure that the site is
restricted to the uses evaluated and found acceptable under the NIROP risk assessment, LUCs to meet
the above described LUC Performance Objectives will be implemented at the site and shall be maintained
for as long as they are required to prevent unacceptable exposures to contaminated soil and groundwater
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or preserve the integrty of the remedy. The Navy or any subsequent owners shall not modify, delete, or
terminate any LUC without U S. EPA and MPCA concurence. These LUCs shall be maintained until and
uniess the concentrations of hazardous substances in the soils have been reduced to levels that allow for
uniimited exposure and unrestricted reuse.

210 COMPARATIVE ANALYSIS OF ALTERNATIVES

The nine criteria specified in the NCP {40 CFR 300.430(e)} are used to evaiuate the different remediation
alkematives individually and against each other in order to recommend a remedy. This section of the
ROD profiles the refative performance of each aitemnative against the nine criteria, noting how it compares
to the other options under consideration. The nine remedy selection criteria provided in the NCP are as
follows.

1. Overall Protection of Human Health and the Environment.
2 Compliance with Applicable or Relevant and Appropriate Requirements (ARARS).
3. Long-term Effectiveness and Permanence.
4. Reduction of Toxicity, Mobility, or Volume of Contaminants through Treatment.
5. Short-term Effectiveness.
6. implementability.
7. Cost
8. State Acceptance.
9. Community Acceptance.
Nine Criteria | Alternative 1: No Action | Alternative 2: Engineering
Controls and Institutional
Controis
Overal Protection Criteria not met. Criteria met. Prevents
Residential development | residential development,
could result in Emits exposure by industrial
unacceptable risk to receptors.
receptors.
Compkance with ARARs Not Applicable Criteria met. Complies with
ARARs.
Long Term Effectiveness ! Criteria not met. Future Criteria met. Land use
industnal or restricted controls are expected to

residential development | remain in place long-term.
could result in

unacceptable risk to

receptors.
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Nine Criteria

Alternative 1: No Action

Alternative 2: Engineering
Controls and Institutional
Controis

Reduction of Toxicity, Mobility, or Volume

Critenia not met. No
reduction of toxicity,
mobility or volume.

Criteria not met. No
reduction of toxicity, mobility
or volume.

Short Term Effectiveness Criteria partially met. No | Criteria met. Prevents
current development, but | residential development,
future development could | limits exposure by industrial
result in unacceptable receptors.
risk to receptors. .

Implementability Criteria met. Remedy Criteria met. Remedy easily
easily implemented. implemented.

Cost Criteria met. $0 over five | Criteria met. $8045 over five
years. years.

Regulatory Acceptance Criteria not met. Criteria met. Regulatory
Regulatory entities not entities have indicated
likely to accept waste acceptance of the
remaining in place alternative.
without controls.

Community Acceptance Not Applicable Criteria met. The alternative

supports City's intended land
use, no adverse comments
received at public hearing or
during public comment
period.

ARARs are provided on Table 2-31. For Short Term Effectiveness, the criteria under Alternative 1 (no
action), is partially met because there is no development existing or planned in the OU2 area where any
of the industrial receptors are present. However future development is possible, at which time exposure

could be an issue.

The US Navy, US EPA, and MPCA have evaluated the first seven criteria. Both US EPA and MPCA
agree with the Selected Remedy. The table compares alternatives evaluated for the NIROP. Although
the comparison was conducted separately for each Operable Unit, for simplification, the table

summarizes the comparison in general terms for each alternative against the evaluation criteria.

Altematives 1 and 2 do not include treatment as a component of the site remedy. Therefore, these

alternatives would not reduce the toxicity, mobility, or volume of contaminants at the site.
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21 PRINCIPAL THREAT WASTE

The NCP establishes an expectation that treatment will be used to address the principal threats posed by
a site wherever practicable. The ‘principal threat’ concept is applied to the characterization of "source
matenals’. A source material is material that includes or contains hazardous substances, potlutants, or
contaminants that act as a reservoir for migration of contamination to ground water, susface water, or air,
or acts 3s a source for direct exposure. Principal threat wastes are those source materials considered to
be highly toxic or highly mobite that generaily cannot be refiably contained, or would present a significant
sk 0 human health or the environment should exposure occur. Based on the contamination
concentrations measured in OU2 and OU3 soil at NIROP, and the resulting risk level attributable to this
contamination, there are no principal threat wastes in soil at NIROP. Any wastes that meet the definition
of Principal Threat Wastes have been removed in previous removal actions.

212 SELECTED REMEDY

The Selected Remedy to address sod contamination in OU2 and OU3 at NIROP is Alternative 2,
Engineering Controls and Institutional Controls. The Selected Remedy is selected over No Action
because it provides for overall protection of human health, long-term effectiveness and compliance with
ARARs for both OU2 and OU3. The sedected engineering control and institutional controls provide short-
term effectiveness, are easily implementable, and are low in cost but do not provide for the reduction of
foodcity, mobility, and volume through treatment.

Sod contamination remains at OU2 and OU3 at concentrations that preclude unrestricted reuse;
therefore, the selected remedy utiizes LUCs 0 prevent unacceptable risk. These LUCs shall be
maintained untl and unless £~ A and MPCA detemmine that the concentrations of hazardous substances
in the soils have been reduced to levels that allow for a less restrictive use of the Property.

The LUC Performance Objectives for Altemnative 2 are:

o To restrict the use of the Property 10 industrial or restricted commercial use, until and unless EPA and
MPCA determine that concentrations of hazardous substances in the soills have been reduced to
levets that allow for a less restrictive use.

e To prohibit the disturbance of sois deeper than 3 feet below ground surface in those Designated

Restricted Areas shown in Figure 2-5 or the removal of any soils excavated in those Areas from the
facility without the prior written approval of U.S. EPA and MPCA.
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* To prohibit the disturbance of soils beneath the Designated Restricted Area known as the concrete pit
foundations where metal-finishing operations previously occurred at the former Plating Shop within
the Main Manufacturing Building without the prior written approval of the US EPA and MPCA.

* To ensure that the concrete pit floor (approximately 8 to 12 feet below grade floor) where metal
finishing operations previously occurred at the former Plating Shop within the Main Manufacturing
Building is not removed without the prior written approval of U.S. EPA and MPCA. That floor will
serve as an Engineering Control. |

The Navy will be responsible for implementing, inspecting, reporting, monitoring, and enforcing the LUCs
described in this ROD in accordance with an approved LUC Remedial Design. Although the Navy may
later transfer these procedural responsibilities to another party by contract, property transfer agreement,
or through other means, the Navy shall retain ultimate responsibility for remedy integrity. Should this LUC
remedy fail, the Navy will ensure that appropriate actions are taken to reestablish its protectiveness and
may initiate legal action to either compel action by a third party(ies) and/or recover the Navy's costs for
remedying any discovered LUC violation(s). Within 21 days of ROD signature, the Navy shall prepare
and submit to U.S. EPA and MPCA for review and approval, a LUC Remedial Design that shall contain
implementation and maintenance actions, including periodic inspections.

See Table 2-31 for Applicable or Relevant and Appropriate Requirements (ARARS).

Costs associated with the implementation and administration of the LUCs could include: deed
preparation and recording (should the property be conveyed), LUC inspection and reporting, LUC
enforcement, and CERCLA five year review activities including necessary documentation.

NIROP FRIDLEY
OPERABLE UNIT 2 AND OPERABLE UNIT 3
ESTIMATED TOTAL FIVE-YEAR COSTS

Task Total Hours Labor Costs Airfare/Lodging Per
Diem/Auto Rental

Routine Administration 100 $ 5000 0

Five Year Review(1) 12 $ 600 $ 1245(3)
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Site Vistts (2)
Number 1 12 $ 600 0
Number 2 12 $ 600 0

136 $ 6800 $ 1245

1 Costs anticipate one overnight trip to NIROP from Charleston SC to inspect the site at
the time of the Five Year Review, if necessary.

2 Costs include a contingency amount which would allow for two site visits over a five year
period.

3 Breakdown of travel costs: $1000 - air travel; $100 - lodging; $75 - per diem; $70 - auto
rental.

The total cost over five years is $8045. The Average cost per year is $1609. Discount rates were not
applied because the costs may not be uniformly applied each year, and the overall costs are small.

213 STATUTORY DETERMINATIONS

The Selected Remedy is protective of human health and the environment, complies with Federal and
State requirements that are applicable or relevant and appropriate to the remedial action (unless justified
by a waiver), is cost effective, and utiizes permanent solutions and altemative treatment (or resource
recovery) technologies to the maximum extent practicable.

The remedy in OU2 and OU3 does not satisfy the statutory preference for treatment as a principal
element of the remedy for the following reasons:

» Significant excavation and removal activities have already occurred, resulting in the removal of
source waste and contaminated soils.

¢ Risk assessment indicates that surface soils, where the target industrial receptors’ exposure would be
most ikely, do not exceed EPA and MPCA target risk leveis.

e The expected future land use is expected to remain industrial. For this land use, EPA and MPCA
target risk levels were only sightlty exceeded in subsurface soils.
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Because this remedy will result in hazardous substances, poilutants, or contaminants remaining on-site
above levels that allow for unlimited use and unrestricted exposure, 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.

LUCS, as described above, would be protective and permanent to the extent they remain in place and are
enforced, until such time that it can be demonstrated that there is no unacceptable risk posed by
unrestricted access and unlimited use of the property.

See Table 2-31 for potential Applicable or Relevant and Appropriate Requirements (ARARs).

214 DOCUMENTATION OF SIGNIFICANT CHANGES

The Proposed Plan for OU2 and OU3 was released for public comment in August 2002. The Proposed
Plan identified Land Use Controls as the Preferred Alternative to address soils contamination. No written
or verbal comments were submitted during the public comment period except those discussed at the
public meeting on August 22. It was determined that no significant changes to the remedy, as identified
in the Proposed Plan, were necessary or appropriate.
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TABLE 2-2

EXPOSURE SCENARIOS
NIROP FRIDLEY, MINNESOTA
PAGE10OF 3
Utilization of Site and Adjoining Areas | Environmental | Route of | Example of Exposure Exposurs Model Assumptions!’/ Comments/References
Media Exposure
The NIROP Fridley facility is an industrial Soils Ingestion | Incidental ingestion Soll intake rate (IR} Exposure assumptions
facility. The reasonably anticipated future while eating or smoking.{ - Typical adult worker per MPCA guidance
tand use for the property underlying the - 100 mg/day except that the ingestion
N!ROP facility is also industrial. - Major infrequent Construction worker rate for the minor frequent
- 480 mg/day construction worker is
- Minor Frequent Construction worker based on professional
- 200 mg/day judgment. The exposure
Exposure Frequency (EF) frequency for the minor
- Typical adult worker frequent construction
-250 worker is based on
- Major Infrequent Construction Worker NiROP- specific
- 78 days/year information.
- Minor Frequent Construction Worker
- 80 days/year
Exposure Duration (ED)

- Typical adult workar - 25 years
- Major infraquent Construction worker - 0.25

year
- Minor Frequent Construction worker - 25

years
Body Weight (BW)
- Adult - 70 kg
Fraction Ingested trom Contaminated Area
- Worker - 1.0
AT
- Carcinogens - 25,500 days
- Noncarcinogens
Major Infrequent Construction Worker -
91 days
Minor Frequent Construction Worker -

9,125 days




TABLR 2-2

EXPOSURE SCENARIOS
NIROP FRIDLEY, MINNESOTA
PAGE20F 3
Utiitzstion of Site and Adjoining Areas | Environmental| Routs of | Example of Bxposure Exposure Mode! Assumptions V] Comments/References
Media re
(Continued) %M Contact with Bldn Surface Ares (3A) + Exposure assumplions
Contact | solis/dust while working. | - Typical adult worker - 3,000 cm? per MPCA guidance

- Construction workers - 4,900 om? except that the exposure

Adherence tactor of soll 10 skin (AF) frequency for the minor

- 0.3 mg/om'-event

EF

- Typical adult worker
- 90 days/year

Mﬂo: Infrequent Construction Worker
r

. Mno: Frequent Construction Worker
- 80 daye/year

ED

- Typical adult worker - 25 years

- Major infrequent Construction Worker -

- 0.26 your

Mnor Frequent Construction Worker -

Major Infrequent Construction Worker -

91 days
Minor Frequent Construction Worker -
9,125 days

frequent worker is based
on NIROP specific
conditions. Chemical
absorption factors will
be chemical specific.




TABLE 2-2

- Typical adult worker - 250 days/year

- Major Infrequent Construction Worker -
78 days/year

- Minor Frequent Construction Worker -
80 days/year

ED

- Typical aduit worker - 25 years

- Major Infrequent Construction Worker -
0.25 year

- Minor Frequent Construction Worker -
25 years

BW

- Adult - 70 kg

Volatilization Factor

- Chemical and site specific

Particulate Emission Factor

- Chemical and site specific

AT

- Carcinogens - 25,500 days

- Noncarcinogens
Major infrequent Construction Worker -
91 days
Minor Frequent Construction Worker -

9125 days

EXPOSURE SCENARIOS
NIROP FRIDLEY, MINNESOTA
PAGE3OF 3
Utliization of Sie and Adjoining Areas | Environmental| Route of pie of Exposurs Exposure Model Assumptions') Comments/References
Media Exposure . _
(Continued) Soils Inhalation |inhalation of volatile Inhalation Rate (IR) Exposure assumptions
(Continued) organics and - Typical adult worker - 20 m® per MPCA guidance
particulates emitted - Construction workers - 20 m® except that the exposure
from soils. EF frequency for the NIROP

worker is based on
NIROP specific
conditions.

1 MPCA, 1988b.



TABLE 2-3

CANCER SLOPE FACTORS"
NIROP FRIDLEY, MINNESOTA
PAGE10F3
Dormal Gastrointestinal Canoer Siope Factor inhalation | Weight
Chemioal Absorption Absorption Oral Dermal Unit Risk of
Fuotor Factor (mg/kg-day)' | (mg/kg-day)' | (ugim®' | Evidenoce
Volatile Organic Compounds
1,1,1-Trichloroethane 0.056 0.9 NA NA NA NA
1,1-Dichloroethane 0.06 0.9 5.7E-03 6.3E-03 1.8E-06 C
1,2-Dichloroothene (Total) 0.05 0.9 NA NA NA D
2-Butanone 0.1 0.9 NA NA NA D
2-Hexanone NA NA NA NA NA NA
Acetone 0.1 0.8 NA NA NA_ D
Benzene 0.01 0.9 2.9E-02 3.2E-02 8.3E-08 A
Bromomethane 0.05 0.9 NA NA NA NA
Carbon Disutfide 0.05 0.9 NA NA NA NA
Chlorobenzene 0.05 0.9 NA NA NA NA
Chloroethane NA NA NA NA NA NA
Chioroform NA NA NA NA NA B2
Chloromethane NA NA NA NA NA NA
Ethylbenzene 0.06 0.85 NA NA NA D
Methylene Chioride 0.05 0.0 7.0E-03 7.8€-03 4.7E-07 B2
Styrene 0.06 0.9 3.()5-02 3.3E-02 5.7E-07 B2
Tetrachioroethene 0.05 0.9 5.2E-02 5.8E-02 5.8E-08 B2/C
Toluene 0.0 0.9 NA NA NA D
Trichloroethene 0.05 0.9 1.1E-02 1.2E-02 1.7€-08 B82/C
Vinyl Chloride NA NA NA NA NA A __
Xylenes (Total) 0.06 0.9 NA NA NA D
Semivolatile Organio Compounds
2,4-Dimethyiphenol NA NA NA NA NA NA
2-Methyinaphthalene NA NA NA NA NA NA
4-Chloro-3-Methyiphenol NA NA NA NA NA NA
4-Methyl-2-Pentanone - 0.06 0.9 NA ~ NA NA NA
Acenaphthene ' 0.06 0.8 NA NA NA NA
Acenaphthylene NA NA NA NA NA NA
Anthracene 0.1 0.8 NA NA NA D
Benzo(a)anthracene 0.13 0.8 7.3E-01 9.1E-01 1.7E-04 B2
Benzo(a)pyrene 0.13 0.8 7.3E+00 8.1E+00 1.7E-03 B2




TABLE 2-3

CANCER SLOPE FACTORS"
NIROP FRIDLEY, MINNESOTA
PAGE2OF 3 ‘
Dermal Gastrointestinal Cancer Slope Factor inhalation | Weight
Chemical Absorption Absorption Oral Dermal Unit Risk of
Factor Factor (mg/kg-day)’ | (mg/kg-day)’ | (ug/m®)’ | Evidence
Benzo(b)fluoranthene 0.13 0.8 7.3E-01 9.1E-01 1.7E-04 B2
Benzo(g,h,i)perylene NA NA NA NA NA NA
Benzo(k)fluoranthene 0.13 0.8 7.3E-02 9.1E-02 1.7E-05 B2
Bis(2-ethylhexyl)phthalate 0.05 0.7 1.4E-02 2.0E-02 4.0E-06 B2
Butylbenzyl phthalate 0.1 0.9 NA NA NA NA
Carbazole 0.1 0.9 2.0E-02 NA NA NA
Chrysene 0.13 0.8 7.3E-03 9.1E-03 1.7E-06 B2
di-n-Butyl Phthalate 0.1 0.9 NA NA NA D
di-n-Octyl Phthalate 0.1 0.9 NA NA NA NA
Dibenzo(a,h)anthracene 0.13 0.8 7.3E+00 9.1E+00 1.7E-03 B2
Dibenzofuran 0.1 0.9 NA NA NA NA
Diethyl Phthalate NA NA NA NA NA NA
Fluoranthene 0.13 0.8 NA NA NA NA
Fluorene 0.1 0.8 NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.13 0.8 7.3E-01 9.1E-01 1.7E-04 B2
Naphthalene 0.05 . 0.8 NA NA NA NA
Pentachlorophenol 0.25 0.9 1.2E-01 1.3E-01 3.4E-05 B2
Phenanthrene NA NA NA NA NA NA
Phenol 0.8 0.9 NA NA NA D
Pyrene 0.1 0.8 NA NA NA D
PCBs _ _
Aroclor-1016 0.156 0.9 2.0E+00 2.2E+00 2.2E-03 B2
Aroclor-1254 0.15 0.9 2.0E+00 2.2E+00 2.2E-03 B2
Metals -
Aluminum 0.001 0.01 NA NA NA NA
Antimony 0.001 . 0.05 NA NA NA D
Arsenic 0.03 0.9 1.5E+00 1.7E+00 4.0E-03 A
Barium 0.001 0.05 NA NA NA D
Beryllium 0.001 0.01 NA NA 2.4E-03 B2
Cadmium 0.01 1 NA NA 1.8E-03 B1
Calcium NA NA NA NA NA NA
Chromium i 0.01 0.05 NA NA NA NA




-
Chemical

Cobalt

Copper

Cyanide

lron

Lead

Magnesium
Manganese
Mercury (inorganic)
Nickel

Potassium
Selenlum

Sodium

Thallium

Vanadium

Zinc

Notes:

1 - MPCA, 1998b.
NA - Not avallable.
Cancer Class:

Class A - Known human carcinogen

Chromiumwi ~

| Dermal

Absorption
Faotor
0.01
0.01
0.01
NA
NA
NA
NA
0.001
0.06
0.01
NA
0.01
NA
0.01
0.01

0.01

TABLE 2-3

CANCER SLOPE FACTORS'"
NIROP FRIDLEY, MINNESOTA
PAGE3SOF 3
Gastrointestinal Canoer Slope Factor Inhalstion | Weight
Absorption Oral Dermal Unit Risk of
Paotor (mg/kg-day)' | (mgikg-day)' | (ug/m’)' | Evidence
0.06 , NA NA 1.2E-02 A
0.5 ' NA NA NA NA
0.6 NA NA NA D
NA NA NA NA NA
NA  NA NA NA NA
~NA NA NA NA 82
NA NA NA NA NA
0.06 NA NA NA D
0.2 NA NA NA D
0.06 " NA NA 4.8E-04 D
NA NA NA NA NA
0.9 NA NA NA NA
NA NA NA NA NA
0.9 NA NA NA NA
0.1 NA  NA NA D
0.3 NA NA NA D

Class B - Probable human carcinogen (B1 - limited evidence in humans; B2 - inadequate evidence in humans but adequate in animals)
Class C - Possibls human carcinogen

Group D - Not Classifiable




TABLE 24

REFERENCE DOSES™
NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 2
Bubchronic Toxicity Criteria Chronic Toxiolty Criteria _
Absorption | Gastrointestinal Reterence Dose Inhalation Reference Dose inhalation Target Organ for
Chemical Fector Abeorption Factor Oral Dermal RIC Oral Dermal RIC Noncarcinogenic
{t m {mgim®) | _(mg/m®) Effect (2)

Volatile Organic Compounds f

1,1,1-Trichloroethane 0.05 0.9 NA NA 4.0E+00 3.5E-02 3.2E-02 1.0E+00 JCNS/PNS; LIV/G
1,1,2-Trichloroethane NA NA NA NA NA NA NA NA CV/BLD; IMMUNE; LIV/Gl; CANCER
1,1-Dichiorosthane 0.05 0.9 1.0E+00 9.0E-01 5.0E+00 1.0E-01 ).0E-02 5.0E-01_|KIDN; CANCER
1,2-Dichloroethene (Total) 0.05 0.9 9.0E-03 8.1E-03 8.0E-01 9.0E-03 3.1E-03 35E02_|UIV\GI

2-Butanone 0.1 0.9 2.0E+00 .8E+00 1.0E+00 6.0E-01 _4E-01 1.0E+00 |REPROD

2-Hexanone NA NA NA NA NA NA NA NA Not available

Acetone 0.1 0.9 1.0E+00 9.0E-01 3.1E+01 1.0E-01 9.0E-02 3.5E-01_|CNS/PNS; KID; LIV/GI
Benzene 0.01 0.9 NA NA 8.0E-02 NA NA 6.0E CV/BLD; CANCER
Bromomethane 0.05 0.9 3.0E-03 2.7E-03 2.0E-01 1.4E-03 1.3E-03 5.0E-03_|LIVAGl; RESP

Carbon Disulfide 0.05 0.9 1.0E-01 9.0E-02 7.0E-01 1.0E-01 9.0E-02 7.0E-01 |CNS/PNS; REPROD
Chlorobenzens 0.05 0.9 4.0E-01 3.6E-01 2.0E-01 2.0E-02 1.86-02 2.0E-02_|KIDN; LIV/GI

Chloroethane NA NA NA NA NA NA NA NA REPROD

Chioroform NA NA NA NA NA NA NA NA___|LIV/GL CANCER
Chioromethane NA NA NA NA NA NA NA NA WHOLE BODY; CANCER (7
Ethylbenzene 0.05 0.85 NA NA 1.3E+00 1.0E-01  5E-02 1.0E+00_[KIDN; LIV/GI; REPROD
[Meathylene Chioride 0.05 0.9 6.06-02 6.4E-02 0E-0 OE-02 4E-02 | 3.0E+00 |LIV/GL, CANCER

Styrene 0.05 0.9 NA NA 3.0E+00 OE-01 -BE-0 2.0E-01__|CV/BLD; CNS/PNS; LIV/GI, CANCER
Tetrachioroethene 0.08 0.9 1.0E-01 9.0E-0R NA 0E-02 9.0E-03 4.0E-0 CNS/PNS; KIDN; LIV/GI; CANCER
Toluene 0.06 0. 2.0E+00 1.8E+00 1.0E+00 2.0E-01 1.8E-01 4.0E-01 _|CNS/PNS; KIDN; LIV/GI, RESP
Trichioroethens 0.05 0. .0E-03 1.8E-03 5.0E-0 NA NA_ [CANCER -

Xylenes (Total) 0.05 0.9 2.0E-01 1.8E-01 3.0E+00 2.0E+00 1.8E+00 3.0E-01_JCNS/PNS; RESP; WHOLE BODY
Semivolatile Organic Compounds i
2,4-Dimethylphenol NA NA NA NA NA NA NA

2-Methylnaphthalene NA NA NA NA NA NA NA

4-Chloro-3-Methyiphenol NA NA NA NA NA NA NA

4-Methyl-2-Pentanone 0.06 0. 3.0E-01 NA 8.0E-01 8.0E-02 NA i =
Acenaphthene 0.06 0. .0E-01 4.8E-01 NA 6.0E-02 4.8E-02 2.1E-01 [UV/GI
|Acenaphthylene NA NA NA NA NA NA NA NA INot available

Anthracene 0.1 0.8 3.0E+00 2.4E+00 NA 3.0E-0 2.4E-01 NA NOT AVAILABLE
Benzo{a)anthracens 0.13 0.8 NA NA NA NA NA NA . |CANCER

Benzo(a)pyrene 0.13 0.8 NA NA NA NA NA NA ___JCANCER
[Benzo(b)fiuoranthene 0.13 0.8 NA NA NA NA NA NA CANCER

Benzo{g,h \perylene NA NA NA NA NA NA NA NA Not svailable
Benzo(k)fiuoranthene 0.13 0.8 NA NA NA NA “NA NA CANCER _
Bis{2-ethythexyl)phthaiate 0.05 0.7 NA NA NA 2.0E-02 1.4E-02 NA LIV/GI, CANCER

Butybenzyl phthalate 0.1 0.§ 2.0E400 1.8E+00 NA 2.0E-01 1.6E-01 NA LIV/GI

Carbazole 0.1 0.9 NA NA NA NA NA NA Not avaliable

Chrysene 0.13 0. NA_ NA 0.0E+00 NA NA NA CANCER

di-n-Butyl Phihalate 0.1 0.4 1.0E400 | 9.06-01 NA 1.0E-01 9.0E-02 NA___ |WHOLE BODY

di- 1 Phihalate 0.1 0.9 2.0E-02 .8E-02 NA 2.06-02 .8E-02 NA KIDN; LIV/G!
Dibenzo{a;h)anthracene 0.13 0. NA NA NA NA NA NA__ JCANCER

[Dibenzofuran _ 0.1 0. NA NA NA 4.06-03 3.6E-03 NA Not available

Fluoranthene 0.13 0. 4.0E-01 3.2E-01 NA 4.0E-02 3.2E-02 NA CV/BLD; KIDN; LIV/GI

Fluorene 01 08 4.0E01 2E01 NA_ | 4ot02 3.2E-02 T4ED1_|CV/BLD
indeno{1,2,3-cd)pyrene 0.13 0.8 NA NA NA NA NA NA—_|CANCER




TABLE 4

ARFERENCE DOSES™
NIROP PRIDLEY, MINNESOTA
PAQEROFE
MM—WMW
Absorption inhalation ‘ Target Organ for

Chemicel Factor RC NG Nonoeroinogenic

, mgMg-dey) | (mpm®) | (mgMp-dey) | ftoct(d)
Naphthalens 008 4.08.01 40802 | 32 D, EYE, RESP
Pentachiorophenol 0.28 NA 30608 ) . . LIV/QL. CANCER
Phenanthrene NA NA | NA !
Phenol 08 NA 6.0E-01 |
Pyrene 0.1 NA 308-02
Polyohiorinsted biphenyls
Arocior- 1016 | 0.18 NA | 2.0£-08 l 10608 |  NA IMi _REPRQD, CANCER
Arocior- 1264 0.18 NA 2.06-08 1.0E-08 NA . REPAQOD, CANCER
Metsls
Alyminum 0.001 001 NA NA NA 10600 | 10802 NA PROD
Antimony 0.001 0.08 4.08-04 2.0§-08 2.08-04 4.08-04 2.08-08 2.08-04 |CV/BLD. WHOLE BODY
Arsanic 0.03 0.0 3.08-04 27€-04 NA 9.08-04 27604 | 6004 [CY/BLD: CNO/PNE: BKIN, CANCER
Banum 0.001 0.08 7.0E-02 3.8E-03 6.08-09 706-08 | 860D 0.0E-04 |CH/BLD, REPROD
Berylium ] 000' | 0.01 5.08-03 8.08-08 NA 20800 | DOEQ8 | 40£-00 . CANCER
Cadmium 0.00 1 NA NA NA 10800 | _1.08-08 20604 |KIDN; CANCER
Calcium NA NA NA NA NA NA B NA NA
Chromium il 0.01 0.08 1.0€+00 8.08-02 NA 1.084Q0 8.08-02 NA__ |Not available
Chromium Vi 00 0.08 2.08-02 1.08-03 2.08-08 SOED | 26604 2.0E-06 [Not qveliable; CANGER
Cobalt 0.01 0.8 NA NA 3.0E-08 00E02 | J0E-02 1.06-03 [CY/BLD; IMMUN; RESP
Copper 0.01 0.8 37€02 22E-02 NA 317€-Q2 228-R NA LIVAGI
Cyanide NA NA NA NA NA NA NA NA NS/PNS. THYROID; WHOLE BODY
Iron NA NA NA NA NA NA NA NA Not available
Lead NA NA NA NA NA NA NA NA CV/BLD, CNS/PNS. REPRO; CANCER
Magnesium NA NA NA NA NA NA NA NA Not available
Manganese 0.001 0.06 14601 | T0E09 NA 4TE-0R 2.4E-03 5 0E-08 |CNS/PNS
Mercury (inorganic) oos | 0.2 3.08-00 60804 | 308-04 J0E-04 00E-08 | 30E-04 ICNS/PNS; IMMUNE
Nickei oot | oo8 20802 | 10800 NA 1 20802 | 1.0E-03 NA _IWHOLE BODY; CANCER
Potassium NA NA NA NA NA NA NA NA ]
Seienium 0.00 0.9 8.08-08 _48E-08 NA . 8009 | 48603 NA _ |CV/BLD; CNG/PNS; LIV/GI; SKIN
Sodium NA NA  NA NA NA NA NA NA
Thallium 0.0 0.9 8.0E-04 7.26-04 NA | _eoE0® _7.26-08 NA - HAIR; REPAQD
Vanadium 0.01 0.1 7.08-08 7.0B-04 NA | 70800 dﬁ NA Not avaligble
Zne 0.0 0.3 3.0E-01 90802 | _NA 20801 | NA CVALD
Notea:
1« MPCA, 1998.

2- ADREN - adrenal; CV/BLD - carciovascularDiood sysiem; CNB/PNS - centrabiperioheral nenvous syestem; EYR; IMMUN - mviune sysiem; KION - iddney; LIVAQI - iverigasiroiniestingl eystem;
REPRO - reproducive system (inal. teratogenio/developmental sitects); RSP - respirslory Bystem; SIUN - oiin Irrilation o other ettecie; BPLEEN; WHOLE BOOY - intcreased monaiity, decreased growih rale, 6.
RIC - Reference concentration.




TABLE 2-5

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A1
NIROP FRIDLEY, MINNESOTA

Frequency Range Range Location Maximum Tier | Maximum/| Retained

of of of of Detected SRV SRV asa
Chemical Detaction | Detection | Non Detects | Maximum | Concentration COPC?
Volatile Organics (ug/kg)
1,2-Dichioroethene (total) 1/6 2 10-12 - ABO40A 2 8000 0.0003 No
Acetone 4/6 600 - 2700 4-11 ABO41A 2700 320000 0.008 No
Ethylbenzene 1/6 3 10-12 ABO40A 3 200000 0.00002 No
Xylenes, Total 1/6 5 10-12 ABO40A 5 110000 0.00005 No
Semivolatile Organics (ug/kg) :
{Benzo(g,h.i)perylene 1 w4 | 350 | 340-390 | ABO41IC | 350 1 NA | NA | NA ]
Inorganics (mg/kg
Aluminum 4/4 1410 - 4190 NA ABO41A 4190

Arsenic 3/4 14-34 0.64 - 0.98 ABO42A 34
i 3/4 21.9-113 10.3-104 ABO41A 113
4/4 12600 - 37300 NA AB042G 37300
4/4 4.7 -13.6 NA AB041C 13.6
2/4 6.7 - 10.3 4.3-5.1 ABO42A 10.3
4/4 5110 - 24300 NA ABO42A 24300
4/4 1.5-5.6 NA ABO41A 5.6
Magnesium 4/4 1600 - 10500 NA AB042G 10500
tanganose SIS A O N 7
Nickel 2/4 12.1 - 14.7 8.6-9.5 AB042G-D 14.7 520 0.03 No
Potassium 1/4 208 104 - 327 ABO41A 208 NA NA NA
Sodium 1/4 141 103 - 165 ABO41A 141 NA NA NA
Vanadium 3/4 12.7 - 14 10.3-10.4 ABOQ42A 14 210 0.07 No
Zinc 4/4 8-26 NA ABO42A 26 8700 0.003 No

Notes:

Shading indicates that the maximum detected concentration exceeds 10 percent of the Tier | SRV.
SRV = Soil Reference Value.

NA = No SRV available.

Assoclated samples:

ABO40A ABO42A
AB040D ABO42G
ABO41A AB0O42G-AVG

ABO41C AB042G-D



TABLE 2-6

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A2
NIROP FRIDLEY, MINNESOTA

PAGE 1 OF 2
Frequency Range Range Location Maximum Tier | Maximum/| Retained
_ of of of of Detected SRV SRV asa

Chemical Detection Detection | Non Detects| Maximum | Concentration COPC?

Volatile Organics (ug/kg)

1,2-Dichloroethene (total) 1/14 2 10 - 1500 AB202B 2 8000 0.0003 No

Acetone 2/14 170 - 410 6 - 1500 AB222C 410 320000 0.001 No

Tetrachloroethene 6/14 ! 0.7-35 10 - 1500 | AB222A-D 35 72000 0.0005 No

oroethene 9/14 | 0.9-4100 10 - 11 AB025B 4100 000 0 e

Semivolatile Organics (u

BaP Equivale 1/4 340.52 350 - 400 AB024A 340.52 000 0 e

Benzo(a)anthracene 1/4 140 350 - 400 ABO24A 140 NA NA NA

Benzo(a)pyrene 1/4 120 350 - 400 ABO24A 120 NA NA NA
- |Benzo(b)fluoranthene 1/4 130 350 - 400 ABO24A 130 NA NA NA

Benzo(k)fluoranthene 1/4 87 350 - 400 ABO24A 87 NA NA NA

Chrysene 1/4 150 350 - 400 ABO24A 150 NA NA NA

Fluoranthene 1/4 290 350 - 400 ABO24A 290 1080000 0.0003 No

Phenanthrene 1/4 180 350 - 400 ABO24A 180 NA NA NA

Pyrene 1/4 290 350 - 400 ABO24A 290 890000 0.0003 No

Total cPAHs 1/4 627 350 - 400 AB024A 627 NA NA NA

Total PAHs 1/4 1387 350 - 400 ABO024A 1387 NA NA NA

Pesticides (ug/kg)

4,4'-DDD 2/4 4.4-4.8 3.5-3.6 ABO025A 4.8

4,4'-DDE 2/4 5.3-9.6 3.5-3.6 ABO25A 9.6

4,4'-DDT 3/4 4.5-28 3.5 ABO25A 28

Inorganics (mg/kg :

Aluminum 4/4 1470 - 5270 NA ABO24A 5270

Arsenic 4/4 1.4-8.3 NA AB025B 8.3

Barium 3/4 43.6 - 227 10.4 AB025B 227

4/4 8180 - 67400 NA AB025B 67400

Chromium 4/4 4.2-11.3 NA ABO24A 11.3

Copper 3/4 11.1 - 158 4.5 AB024A 158

Iron 4/4 4160 - 18000 NA AB025B 18000

Lead 4/4 1.8 - 143 NA AB024A 143




TABLE 2-8

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A2
NIROP FRIDLEY, MINNESOTA

PAGE 2 OF 2
Frequency Range Range Location Maximum Tierl Maximum/| Retained

of of . of of Detected SRv SRV asa
Chemical Detection ‘Detection | Non Detects| Maximum | Concentration COPC?
Magnesium 4/4 2400 - 7830 NA AB024G 7830 NA NA NA

ga 4/4 230 - 2230 NA AB025B 2230 0 e

Nickel 4/4 10.7 - 24.2 NA AB024G 24.2 520 0.05 No
Vanadium 4/4 10.9-19.7 NA ABO25B 19.7 - 210 0.09 No
Zinc 4/4 12 - 141 NA ABO24A 141 8700 0.02 No
Notes:

Shading indicates that the maximum detected concentration exceeds 10 percent of the Tler | SRV.
Individual cPAH compounds included in BaP equivalent concentration

SRV = Soil Reference Value.
NA = No SRV available.

Associated Samples:

ABO24A
AB024G
ABO25A
AB0O25B

AB201A
AB201H
AB202A
AB202B

AB222A
AB222A-AVG
AB222A-D
AB222C

AB223A
AB223C
AB230A
AB230B




TABLE 2-7

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A3
NIROP FRIDLEY, MINNESOTA

PAGE 1 OF 4
Frequency Range Range Location Maximum Tier | Maximum/| Retained
of of of of Detected SRV SRV as a

Chemical Detection Detection Non Detects| Maximum | Concentration COPC?
Volatile Organics (ug

1,1,1-Trichloroethane 36/91 0.4 - 2600000 10 - 71 AT009D1 2600000 0000 g e
1/81 3 10- 67000 | AB214C 3 9000 0.0003 No
1,1-Dichloroethane 18/91 0.5 - 34000 10- 1300 | ATO09D1 34000 000 0 s
1,2-Dichloroethane 1/81 4 10 - 67000 | AB043D 4 4000 0.001 No
1,2-Dichloroethene (total) 49/91 1 - 1800 10 - 67000 { AB043D 1800 8000 0 e
2-Butanone 1/81 3500000 3-1300 AT009D1 3500000 00000 o
2-Hexanone 1/81 2 10- 67000 | AT008D 2 NA NA NA
4-Methyl-2-pentanone 1/81 1 10 - 67000 | AT008D 1 NA NA NA
Acetone 1/81 210 - 12000 2 - 67000 AB043H 12000 320000 0.04 No
Benzene 2/81 1-14 10-67000 | ATO007C 14 1500 0.009 No
Ethylbenzene 3/91 25 - 140000 10-1300 | ATOO9D1 140000 00 0 e
Tetrachloroethene 31/91 0.8 - 1200000 10 - 56 AT009D1 1200000 00

Toluene 4/91 27 - 190000 1 - 1300 AT009D1 190000 00 e
Trichloroethene 78/91 0.6 - 120000 10-13 AT009D1 120000 9000 e
Xylenes, Total 6/81 17 - 580000 4-110 AT009D1 580000 0000 e
Semivolatile Organics (ug/kg)

Acenaphthene 2/31 120 - 160 340 - 13000 { ABO37A 160 1200000 0.0001 No
Anthracene 3/21 330 - 660 340- 13000 | AB043D 660 7880000 0.00008 No
BaP Eq o 5/31 21€.897 - 3166.1| 340 - 13000 | AB043D 3166.1 000 6 e
Benzo(a)anthracene 4/31 39 - 2100 340 - 13000 | AB043D 2100 NA NA NA
Benzo(a)pyrene 4/31 36 - 1700 340 - 13000 | AB043D 1700 NA NA NA
Benzo(b)fluoranthene 5/31 24 - 1800 340 - 13000 | AB043D 1800 NA NA NA
Benzo(g,h,i)perylene 3/21 340 - 1100 340 - 13000 | AB043D 1100 NA NA NA
Benzo(k)fluoranthene 4/31 45 - 1400 340 - 13000 | AB043D 1400 NA NA NA
Bis(2-Ethylhexyl)phthalate 3/21 1300 - 20000 | 340 - 13000 | AT009D1 20000 570000 0.04 No
Carbazole 1/31 240 340 - 13000 | ABO37A - 240 700000 0.0003 No
Chrysene 4/31 47 - 2100 340 - 13000 | AB043D 2100 NA NA NA
Dibenzofuran 1/21 110 340 - 13000 | ABO36A 110 58000 0.002 No
Fluoranthene 6/21 110 - 4400 340 - 13000 | AB043D 4400 1080000 0.004 No




TABLE 2-7

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A3
NIROP FRIDLEY, MINNESOTA

PAGE 2 OF 4
Frequency Range Range Location Maximum Tier | Maximum/| Retained

of of of of Detected SRV SRV as a
Chemical Detection Detection Non Detects| Maximum | Concentration COPC?
Fluorene 2/21 170 - 240 340 - 13000 | ABO36A 240 850000 0.0003 No
Indeno(1,2,3-cd)pyrene 4/31 18 - 1100 340 - 13000 | AB043D 1100 NA NA NA

aphthalene 1/21 2700 340 - 13000 | AT009D1 2700 0000 0

Phenanthrene 5/21 180 - 2700 340 - 13000 { AB043D - 2700 NA NA NA
Phenol 3/31 1000 - 1300 340 - 13000 | ABO36A 1300 1100000 0.001 No
Pyrene 7/31 27 - 5100 340 - 13000 | AB043D 5100 890000 0.006 No
Total cPAHs 5/31 24 - 10200 340 - 13000 | AB043D 10200 NA NA NA
Total PAHs 9/31 29 - 24160 340 - 13000 | AB043D 24160 NA NA NA
Pesticides (ug/kg)
4,4'-DDD 7/21 21 - 220 3.4 -89 ABO37A 220 56000 0.004 No
4,4'-DDD 7/21 21 - 220 3.4-89 |AT009B1-D 220 56000 0.004 No
4,4'-DDE 9/21 8.5 - 450 3.4 -89 ABO37A 450 40000 0.01 No
4,4'-DDT 8/21 6.3 - 430 3.4-89 |AT009B1-D 430 15000 0.03 No
Aldrin 1/21 31 1.8 - 46 ABO36A 3.1 1000 0.003 No
Dieldrin 2/21 4-43 3.4 - 89 ATO009D1 43 800 0.05 No
Endosulfan II 2/21 37 - 54 3.4-89 |AT009B1-D 54 NA NA NA
Gamma-Chlordane 1/21 3.4 1.8 - 46 ABO36A 3.4 NA NA NA
Heptachlor Epoxide 1/21 2.6 1.8-46 | ABO36A 2.6 400 0.007 No
delta-BHC 1/21 2.6 1.8 - 46 AT009D2 2.6 NA NA NA
Inorganics (mg
Aluminum 21/21 1010 - 6370 NA AT007C 6370
Antimony 1/31 22.5-105 0.3-3.9 | AT008D-D 105
Arsenic 20/21 0.91-6.6 0.61 AT007C 6.6.
Barium 21/31 3.9 - 327 10.2-10.9 | AT007C 327
Cadmium 10/31 0.04-5.3 0.04 -2 AB043D 5.3
Calcium 21/21 3710 - 61800 NA AT007C 61800
Chromium 31/31 2.3-114 NA ATO008D-D 114
Cobalt 2/21 12.3-34.5 10.2-12.2 | AT007C 34.5
Copper 23/31 2 -1290 4.1-4.4 | ATO08D-D 1290
Cyanide 2/31 5.3-54 0.1-3.1 AT007C 5.4




TABLE 2-7

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A3
NIROP FRIDLEY, MINNESOTA

PAGE 3 OF 4
Frequency Range Range Location Maximum Tier | Maximum/| Retained

of of of of Detected SRV SRV asa
Chemical Detection Detection Non Detects| Maximum | Concentration COPC?
Iron : e 21/21 2990 - 275000 NA AT007C 275000 000 e
Lead 31/31 0.99 - 453 NA AT008D 453 0 e
Magnesium =~ =~ | 2121 1730 - 20600 NA AB043D 20600 NA NA NA
Manganese 21/21 155 - 20700 NA AT007C 20700 00 e
Mercury 2/31 0.04 - 0.19 0.03-0.2 |AT009B1-D 0.19 0 0 e
Nickel 24/31 5.1-142 8.2-8.4 | AT008D-D 142 0 0 2
Potassium 8/21 113 - 497 102 - 1000 | ATO007C 497 NA NA NA
Selenium 2/21 0.82-2 0.61-0.74 | AT007C 2 170 0.01 No
Silver 3/31 44-11.8 0.19-25 AB043D 11.8 170 0.07 No
Sodium 3/21 122 - 195 102 - 197 AB043D 195 NA NA NA
M 9/21 136-329 | 10.2-10.9 | AT007C 32.9 0 0 o
Zinc 31/31 6.2 - 329 NA AB043D 329 8700 0.04 No

Notes:

Shading indicates that the maximum detected concentration exceeds 10 percent of the Tier | SRV.
Individual cPAH compounds included in BaP equivalent concentration.

SRV = Soil Reference Value.

NA = No SRV available.

Associated Samples:

ABO35A AB213A-D AB236A AB246A AT008D-AVG
ABO36A 7 AB213B ) AB236H AB246B AT008D-D
ABO36H AB214A AB237A AB247A AT009B1
ABO37A AB214C AB237C AB247C ATO09B1-AVG
AB037D AB215A AB238A AB248A AT009B1-D
ABO39A AB215H AB238H AB248C AT009D1,
ABO39H AB216A AB238H-AVG AB248C-AVG AT009D2
ABO39H-AVG AB216D AB238H-D AB248C-D ATO0SD3
ABO39H-D AB217A AB239A AB251A ATOO09E1

AB043D AB217D AB239G AB251C ATOO09E2




TABLE 2-7

SELECTION OF CHEMICALS OF POTENTIAL CONCERN

OPERABLE UNIT 2 - SUB AREA A3
NIROP FRIDLEY, MINNESOTA
PAGE 4 OF 4
Frequency Range Range Location Maximum Tier | Maximum/| Retained
. of of of of Detected SRV SRV asa
Chemical Detection Detection Non Detects| Maximum | Concentration COPC?
ABO43H AB218A AB240A AB252A SA1-SCS-01
ABO44D AB218H AB240H AB252H SA1-SCS-01-AVQ
ABO44H AB231A AB241A AB253A SA1-SCS-01-D
AB208A AB231H AB241C AB253H SA1-SCS-02
AB209B . AB233A AB242A AB254A SA1-SCS-03
AB210A AB233H AB242B AB254A-AVG SA2-SCS-027
AB210D AB234A AB244A AB254A-D SA2-SCS-028
AB211A AB234A-AVG AB244H AB254C SA2-SCS-029
AB2118B AB234A-D AB244H-AVG ATOO7A $B28-SCS-04
AB212A AB234D AB244H-D AT007C SB28-SCS-05
AB212B AB235A AB245A ATO0BA SB30-SCS-06
AB213A AB235H AB245G AT008D $B30-SCS-07

AB213A-AVG



TABLE 2-8

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A4

NIROP FRIDLEY, MINNESOTA
PAGE 1 OF 3
Frequency Range Range Location Maximum Tier | Maximum/ Retained
of of of of Detected SRV SRV asa

Chemical Detection Detection | Non Detects| Maximum | Concentration : COPC?
Volatile Organics (ug/kg)

1,1,1-Trichloroethane 6/73 0.8-8 10-14 AB028G 8 140000 0.00006 No
1,1,2,2-Tetrachloroethane 2/62 2 10 - 62 ABO31A 2 3500 0.0006 No
1,1,2,2-Tetrachloroethane 2/62 2 10 - 62 AT004B 2 3500 0.0006 No
1,1,2-Trichloroethane 2/62 3-7 10 - 62 AT004B T 9000 0.0008 No
1,1-Dichloroethane 2/73 0.4-2 10 - 62 AB243B 2 34000 0.00006 No

Dichloroe ota 29/73 1- 14000 10-14__ | SA3-SCS-40-D| 14000

Acetone 3/62 190 - 1200 3-87 ABO38A 1200 320000 0.004 No
Ethylbenzene 3/73 72 - 3400 10 - 62 AB031G 3400 200000 0.02 No
Tetrachloroethene 17/73 0.6 - 2700 10-13 AT004B 2700 72000 0.04 No
Toluene 4/73 10 - 45 0.6 - 62 ABO31G 45 107000 0.0004 No
Trichloroethene 56/73 0.8 - 96000 0.9-12 |SA3-SCS-40-D 96000 9000

Xylenes, Total 3/62 550 - 28000 2-62 AB031G 28000 0000 0

Semivolatile Organics (u

2-Methylnaphthalene 4/32 170 - 3400 330 - 4100 ABO31A 3400 NA NA NA
Acenaphthene 6/43 23 - 450 330 - 4100 ABO26A 450 1200000 0.000 No
Acenaphthylene 1/32 380 330 - 4100 ABO30A 380 NA NA NA
Anthracene 9/32 130 - 1100 330 - 4100 ABO30A 1100 7880000 0.000 No
21/43 | 188.34 - 10410] 340-4100 | ABO30A 10410 000 o
Benzo(a)anthracene 16/43 130 - 6900 340 - 4100 ABO30A 6900 NA NA NA
Benzo(a)pyrene | 17/43 73 - 7400 340 - 4100 ABO30A 7400 NA NA NA
Benzo(b)fluoranthene 18/43 22 - 7200 340 - 4100 ABO30A 7200 NA NA NA
Benzo(g,h,i)perylene 15/32 210 - 5800 340 - 4100 ABO30A 5800 NA NA NA
Benzo(k)fluoranthene 15/43 100 - 7200 340 - 4100 ABO30A 7200 NA NA NA
Bis(2-Ethylhexyl)phthalate 3/32 140-7200 | 330- 3700 AT004B 7200 570000 0.01 No
Carbazole 11/43 25 - 1300 330 - 4100 ATO01A 4900 700000 0.007 No
Chrysene 18/43 18 - 7800 340 - 4100 ABO30A 43000 NA NA NA
Dibenzo(a,h)anthracene 5/43 20 - 7800 330 - 4100 AB029A 7800 NA NA NA
Dibenzofuran 3/32 55 - 220 330 - 4100 ABO26A 220 58000 0.00 No
Fluoranthene 16/32 240 - 20000 | 340-4100 ATO01A 20000 1080000 0.0 No
Fluorene 6/32 110 - 530 330 - 4100 ABO31A 530 850000 0.001 No
Indeno(1,2,3-cd)pyrene 14/43 84 - 5200 340 - 4100 ABO30A 5200 NA NA NA
Naphthalene 2/32 950-1100 | 330-4100 | ABO31G 1100 M



TABLE 2-8

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA A4

NIROP FRIDLEY, MINNESOTA

PAGE20OF 3 \
Frequency Range Range Location Maximum Tier | Maximum/ Retained
of of of of Detected SRV SRV asa

Chemical Detection Detection |Non Detects| Maximum | Concentration COPC?
Phenanthrene 15/32 130 - 7400 340 - 4100 ABO30A 7400 NA NA NA
Pyrene 23/43 22 - 18000 340 - 4100 ABO30A 18000 890000 0.0 No
Total cPAHs 21/43 22 - 42700 340 - 4100 ABO30A 42700 NA NA NA
Total PAHs 24/43 44 - 90380 340 - 4100 ABO30A 90380 NA NA NA
Pesticides (ug/kg)
4,4'-DDD 14/32 3.7 - 2900 3.4-41 _AT001A 2900 56000 0.05 No
4,4'-DDE 12/32 22 - 1900 3.4-37 ATO01A 1800 40000 .. 0.05 No
4,4-DDT 16/32 4.2 - 1400 3.4-36 ATO06A 1400 15000 0.09 No
Alpha-Chlordane 2/32 2.8-36 1.7 -45 ATO001A 36 13000 0.003 No
Dieldrin 1/32 e 3.4-88 ABO38A 4 800 0.005 No
Endosulfan Sulfate 3/32 48-15 3.3-88 AB028A 15 NA NA NA
Endrin 2/32 8.7 -14 3.3-88 ABO34A 14 8000 0.002 No
Endrin Aldehyde 2/32 59-7.1 3.3-88 ATO05A 7.1 NA NA NA
Gamma-Chlordane 1/32 3 1.7 -45 ABO26A 3 NA NA NA
Heptachlor Epoxide 1/32 30 1.7 -45 ATO001A 30 400 0.08 No
Methoxychlor 1/32 19 17 - 450 AB031G 19 11000 0.002 No
delta-BHC 1/32 25 1.7-45 AT004B 25 NA NA NA
Inorganics (mg/kg
Aluminum 32/32 1130 - 6830 NA __AT003B 6830
Antimony 1/43 2.3 0.3-2.6 ABO26A 2.3
Arsenic 28/32 0.86-11.4 0.62 -1 AB031G 11.4
Barium 34/43 3.9 - 306 10.3-12 ABO26A 306
Cadmium 9/43 0.04 - 0.39 0.04-1.3 | SA3-SCS-40 0.39

32/32 4290 - 34900 NA ABQ34D 34900

43/43 25-22.6 NA ABO31A 22.6 71

33/43 1.3 - 1900 41-5.3 ABO26A 1900 100

4/43 0.16-4.6 0.1-3.3 ATO06A 4.6

32/32 3080 - 38100 NA AT003B 38100 7000

43/43 0.86 - 274 NA ABO28A 274 400
Magnesium 32/32 1750 - 13900 NA AB034D 13900
Manganese 32/32 165 - 5950 NA AT005C-D 5950
Mercury 1/43 0.12 0.02-0.13 ABO34A 0.12

37/43 3.5-323 8.2-9.6 ABO26A 32.3




TABLE 2-8

SELECTION OF CHEMICALS OF POTENTIAL CONCERN

OPERABLE UNIT 2 - SUB AREA M
NIROP FRIDLEY, MINNESOTA
PAGE3OF 3
Frequency Range Range Loocation Maximum
of of of of Detacted
Chemical Detection | Detaction |Non Detects| Maximum | Concentration|

Potassium , 20/32 121 - 882 104 - 473 AT0028-D 582
Selenlum 1132 13 0.61-0.78 ABO26A 1.3
4/32 112 - 182 103 - 131 ABO31Q 162
24/32 12.1-26.1 10.3-12 ATO002A 26.1
43/43 5.5 - 489 NA ATOO01A 489

Noles:

Shading indicates that the maximum detscted concentration exceeds 10 percent of the Tier | SRV.
Individual cPAH compounds included In BaP equivalent concentration.

SRV = Soil Reference Value.

NA - No SRV avallable.

Associated Samples:

ABO26A ABQ34A AB208A-D AB220A ATOOGA
AB0O26G AB034D AB208H AB220H ATOO08
ABO27A ABO3BA AB219A AB243A SA3-SCS-40
ABO27TH AB038G AB219F AB2438 8A3-8C8-40-AVQ
ABO28A AB203A AB220A ATOO1A SA3-8C8-40-0
AB028G AB2038 AB220G AT001C 8A3-8C8-42
ABO20A AB204A AB221A ATO02A 8A4-8CS-43
ABO29H AB204A-AVG AB2210 AT002B 8A4-8C8-44
ABO30A AB204A-D AB224A AT0028-AVQ 8AS5-8C8-023
AB030Q AB204B AB224H AT0028-0 8A5-8C8-024
ABO30G-AVG AB208A AB226B ATOQ3A 8AS8-8C8-024-AVG
AB030G-O AB205QG AB220G AT0038 8A8-8C8-024-D
ABOJ1A AB208A AB227A ATO04A 8A8-8C8-028
AB031G AB208B AB227A-AVQ AT004B 8A8-5C8-21
AB207A AB227A-0 ATOO5A 8A8-8C8-22
AB0320 AB20TH AB227G ATO0SC 8820-8C8-037
ABO323B AB208A AB228A ATO005C-AVG §820-8C8-038

ABO33H AB208A-AVG AB228F AT0Q5C-D



VN VN VYN 6'S 820088 L8-vE 68'G-8G LR 8pAysply uupu3
ON 9000°0 0008 1S vioold | Z6-t€ 1'S-L'y e uupu3
VYN VN VN L'L 820088 | L6-+€ L'l LL/L 8jeying ueynsopu3
ON ¥000°0 000€1 8 V10018 G-8'1 (X3 L/l euepioiyd-eydly
ON 10°0 000S1 091 20084 L6-S¢ | 00L-28 L 1Q0-+'v
ON #00°0 0000% 091 820088 L'6-G€ 091 - /& LLE 3Qa-v'v
ON £00°0 0009S 081 g2c0088 L6-G¢ 081 - 92 LLE . aaa-+'y
: _ — (B/Bn) sepionsed

VN VN VN 00vS V10018 | 08r-0SE [ OO¥S- 022 LS SHVd (eloL
VN VN VN 0862 vi0018 | 0.6-0S€ | 0852 -8.9 LLe SHVJO feiol
ON 60000 000068 018 v10018 | o8y - 0SE 0L8-0LL LL/S aualAd
VN VYN VN 085 vi00i8 | 0.6 - 0s€ 086G - 0L LLe sueJlyjueusyd
VYN YN YN oLe vi0018 | 0.6 -0t€ oLg Li/L auaJAd(pd-g'2' L Jouapu)
ON 900000 000058 1S v10018 | 0.6-0vE LS LL/L eusJonid
ON 6000°0 0000801 066 v10019 | 08Y - 0SE€ 066 -0L1 LS : eusyjue.on|4
VN YN VN 005 viool8 | 026 - 0S¢ 006 - 081 LLe eussAIy)d
ON 1000'0 000004 L V10018 | 0.8 - OvE Ll LL/L ejozeqied
_ 08¢ viool8 | 0.6 -0se 08¢ - 86 LLE eusyjueioniy()ozueg

062 viool8 | 0.6 - ove 062 LL/L euejlied(i'y‘blozueg

06y V10018 | 0.6 - 0S€ 06% - OF1 LLE susyuesonyy(gjozueg

oSy vi0018 | 0.6 - 0S€ 0S¥ - 021 LLE eusiAd(ejozueg

05y V10018 | 0.6 - 0SE 0S¥ - OpL LL/E auadelyjue(ejozuag

£'65. V10018 | 0/6-0S€ [£'65L-9}'9EE 3 sjusjeanb3 deg

ON 20000'0 051 V10018 | 026 - 0pE “0S1 - 68 LLR auedeIyiuY
(B/Bn) $5jusB.O e|pBIOAIWeS

ON 6000°0 00062 22 50288 OLL -0l -y 812 SUBYI90I0JYOI L
ON 2000°0 0002, 7l 5y0289 0/l - Ot Pl 8L/l auay}eo.olyoBna L
ON 8000 00002¢ 0092 0100989 004 -§ 0092 - OE1L 81/S auoledy
ON 200 0008 091 820089 SL-0} 091 - 021 8L/ (re1o1) euemieo1o|ydIg-g L
ON 90000°0 000vE 2 820089 0.1 -0l 2 8L/t eUBL}e0I0IYda-L'L
{Bw/Bn) sojueBio eljieioA

¢0d09d uopenueduc) | wnwixey [s1ejeq UON| uondeleq | uopaeleq [esjuweyd

e se AYS AYS pejosjeq jo jo jo o
peumey | Aunwixep FT wnwpe uopsson eBuey ebuey Kouenbeuy
zd40139vd

VLOSINNIN ‘A370IH4 dOHIN
19 v3dv 9NnS - Z LINN 37dvd3dO
NH3ONOD TVILNILOd 40 STYIINIHO 40 NOILO313S

ézanavl



TABLE 2-9

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA B1

NIROP FRIDLEY, MINNESOTA

PAGE 2 OF 2
Frequency Range Range Location Maximum Tier | Maximum/| Retained
of of of of Detected SRV SRV asa
Chemical Detection | Detection |Non Detects{ Maximum | Concentration COPC?
Inorganics (mg
Aluminum 11/11 1160 - 4580 NA BBO03A 4580
Antimony 1/11 2.3 21-7 BTOO01A 2.3
Arsenic 10/11 1.2-9.4 0.64 - 0.66 | BB001C 9.4
Barium 10/11 22.5-197 10.7 - 11 BT002B 197
11/11 682 - 25500 NA BB001C 25500
Chromium 10/11 3.3-12.8 7 BB002B 12.8
Copper 8/11 7.6 - 43.1 4.3-14 BB002B 43.1
Iron 11/11 2700 - 12300 NA BBO03A 12300
Lead 10/11 2.6 - 37 2.1 BB002B 37
Magnesium 11/11 720 - 7230 NA BB002B 7230
anga e 11/11 55.6 - 1560 NA BT002B 1560
Nickel 6/11 9.1-17.2 8.6 - 28.1 BT002B 17.2 520 0.03 No
Potassium gl 157 - 465 107 - 1000 BB002B 465 NA NA NA
Selenium 1/11 138 0.64 - 2.1 BT002B 1.3 170 0.008 No
Sodium 1/11 536 107 - 153 BB001C 536 NA NA NA
anad 6/11 10.8 - 24.6 10.7 - 35.1 | BBOO3D 24.6 0 0 e
Zinc 10/11 6.6 - 49.6 14 BB002B 49.6 8700 0.006 No
Notes:

Shading indicates that the maximum detected concentration exceeds 10 percent of the Tier | SRV.
Individual cPAH compounds includedin BaP equivalent concentration.

SRV = Soil Reference Value.
NA = No SRV available.

Associated Samples:

BBO0O1A
BB001B
BB001C
BB002B
BB002G
BB002G-AVG
BB002G-D
BBO03A

BB003D
BB202B
BB204A
BB204G
BB205A
BB205G
BB206A

BB206A-AVG
BB206A-D
BB206G
BT001A
BT001B
BT002A
BT0028




TABLE 2-10

SELECTION OF CHEMICALS OF POTENTIAL CONCERN

OPERABLE UNIT 2 - SUB AREA B2
NIROP FRIDLEY, MINNESOTA

Frequency| Range Range Location Maximum Tier | Maximum/| Retained
of of of of Detected SRV SRV asa
Chemical Detection | Detection | Non Detects | Maximum | Concentration COPC?
Semivolatile Organics (ug/kg W
172 399.268 | 360-390 | BT004A 399.268 000 0.200
Benzo(a)anthracene 1/2 64 360 - 390 BTO04A 64 NA NA NA
Benzo(b)fluoranthene 1/2 130 360 - 390 BT004A 130 NA NA NA
Chrysene 1/2 68 360 - 390 BTO04A 68 NA NA NA
Fluoranthene 1/2 86 360-390 | BTOO4A 86 1080000 0.00008 No
Pyrene 1/2 96 360 - 390 BTO04A 96 890000 0.0001 No
Total cPAHs 1/2 ‘262 360 - 390 BT004A 262 NA NA NA
Total PAHs 1/2 444 360 - 390 BTO04A 444 NA NA NA
Pesticides (ug/kg)
4,4-DDD 1/2 11 3.6-3.9 BTO04A 11 56000 0.0002 No
4,4'-DDE 1/2 18 3.6-3.9 BTO04A 18 40000 0.0005 No
4,4-DDT 1/2 3.7 3.6-3.9 BT004A 3.7 15000 0.0002 No
Inorganics (mg P
Aluminum 2/2 1110 - 3960 NA BTO04A 3960 0
2/2 1.8-3 NA BT004D-D 3 0
1/2 93.9 11-11.5 BTO004A 93.9
2/2 1160 - 7220 NA BT004A 7220
Chromium 2/2 27-7.8 NA BTO04A 7.8
Copper 1/2 11.5 4.4-4.6 BTO04A 11.5
2/2 3330 - 9910 NA BTO04A 9910
2/2 2-12 NA BTO04A 12
Magnesium . 2/2 703 - 2870 NA BTO04A 2870
Manganese 2/2 29.7 - 747 NA BTO04A 747
Nickel 1/2 14.1 8.8 - 9.2 BTO04A 14.1
Potassium 1/2 246 110 - 1000 BTO04A 246
Vanadium 1/2 13.8 11-11.5 BTO04A 13.8
Zinc 2/2 30.5 - 49.9 NA BT004D-D 49.9
Notes:

Shading indicates that the maximum detected concentration exceeds 10 percent of the Tier | SRV.
Individual cPAH compounds included in BaP equivalent concentration.

SRV = Soil Reference Value.
NA = No SRV available.

Associated Samples:
BTO03A BTO04A
BT003D BT004D

BT004D-AVG
BT004D-D




TABLE 2-11

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNT 2 - SUB AREA D

NIROP FRIDLEY, MINNESOTA

PAGE 1 OF 2
Frequency Range Range Location Maximum Tier | Maximum/ Retained

of of of of Detected SRV SRV as a
Chemical Detection | Detection | Non Detects{ Maximum Concentration COPC?
Volatile Organics (ug/kg) e R
1,1,1-Trichloroethane 2/18 0.8-2 10 - 53 DB034C 2 140000 0.00001 No
Acetone 4/18 130 - 1400 4-82 DB034C 1400 320000 0.004 No
Tetrachloroethene 7/18 1-43 10-25 '|CB13-97(04-08) 43 72000 0.0006 No
Trichloroethene 5/18 7 -140 10-53 |CB13-97(04-08) 140 29000 0.005 No
Semivolatile Organics (ug/kg)
Anthracene 1/12 85 340 - 3600 DB029A 85 7880000 0.00001 No
BaP Equivalents 112 1594.46 340 - 3600 DB029A 1594.46 2000 0.8 Yes
Benzo(a)anthracene 112 520 340 - 3600 DB029A 520 NA NA NA
Benzo(a)pyrene 1/12 980 340 - 3600 DB029A 980 NA NA NA
Benzo(b)fluoranthene 1/12 1600 340 - 3600 DB029A 1600 NA NA NA
Benzo(g,h,i)perylene 112 990 340 - 3600 DB029A 990 NA NA NA
Benzo(k)fluoranthene 1/12 760 340 - 3600 DB029A 760 NA NA NA
Carbazole 1/12 84 340 - 3600 - DB029A 84 700000 0.0001 No
Chrysene 112 860 340 - 3600 DB029A 860 NA NA NA
Dibenzo(a,h)anthracene 1/12 310 340 - 3600 DBO029A 310 NA NA NA
Fluoranthene 2/12 170 - 680 340 - 3600 DB029A 680 1080000 0.0006 No
Indeno(1,2,3-cd)pyrene 112 840 340 - 3600 DBO029A 840 NA NA NA
Phenanthrene 112 220 340 - 3600 DB029A 220 NA NA NA
Pyrene 2/12 140 - 960 | 340 - 3600 DB029A 960 890000 0.001 No
Total cPAHs 1/12 5870 340 - 3600 DB029A 5870 NA NA NA
Total PAHs 2/18 310-8805 | 25 - 3600 DB029%A 8805 NA NA NA
Pesticides (ug/kg)
4,4'-DDD 3/12 7.4-70 3.4-3.8 DBO31A 70 56000 0.001 No
4,4-DDE 5/12 4.8 - 140 3.4-37 DB031A 140 40000 0.004 No
4,4'-DDT 6/12 5.4 - 200 3.4-37 DBO033A 200 15000 0.01 No
Dieldrin 1/12 16 3.4-3.8 DB029A 16 800 0.02 No
Endrin 1/12 15 3.4-38 DB029A 15 8000 0.002 No
Inor:
Aluminum 12/12 1570 - 5420 NA DBO032A 5420
Arsenic 12/12 0.88-6 NA DB032A 6
Barium 10/12 16.6-129 | 10.3-10.4 DBO033A 129




TABLE 2-11

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNT 2 - SUB AREA D

NIROP FRIDLEY, MINNESOTA

PAGE 2 OF 2
Frequency Range Range Location Maximum Tier 1 Maximum/ Retained
of of of of Detected SRV SRV asa

Chemical Detection | Detection | Non Detects| Maximum Concentration COPC?
Cadmium 1/12 4.3 1-1.2 DB029A 4.3

12/12 | 3060 - 23900 NA DBO033A 23900
Chromium 12/12 3-43.2 NA DB029A 43.2
Cobalt 1/12 11 10.3-11.6 DBO029A 11
Copper 12/12 5.6 - 937 NA DB029A 937
Iron 12/12 3890 - 30100 NA DB029A 30100
Lead 12/12 1-373 NA DB029A 373
(Magnesium | 12/12 1300 - 6250 NA DB032A 6250
Manganese ‘ 12/12 66.5 - 1960 NA DB029A 1960
Nickel 6/12 9.5 - 40.7 8.3-8.9 DB029A 40.7
Potassium 712 104 - 509 103 - 1000 DB029A 509
Sodium 2/12 107 - 251 103 - 116 DB029A 251

anad 12/12 10.7-21.4 NA DB032A 21.4 0 \

Zinc 12/12 7.3 - 325 " NA DB029A 325 8700 0.04 No
Notes:

Shading indicates that the maximum detected concentration exceeds 10 percent of the Tier | SRV.
Individual cPAH compounds included in BaP equivalent concentration.

SRV = Soil Reference Value.
NA = No SRV available.

Associated Samples:

B97(12-16)
B97(16-20)
CB13-97(00-04)
CB13-97(04-08)
CB20-97(00-04)
CB20-97(04-08)
DBO029A
DBO29E
DBO29E-AVG
DBO29E-D

DBO30A
DBO30E
DBO31A
DBO31F
DBO032A
DB032C
DBO33A
DBO33E
DBO34A
DB034C




TABLE 2-12

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2-8UB AREAE

NIROP FRIDLEY, MINNESOTA

PAGE 1 OP 2
Frequency Range Range Location Maximum Tier | Maximum/ | Retained

of of of of Detected SRV SRV as e
Chemical Detsction Detection | Non Detsots | Maximum | Concentration COPC?
Volatile Organics (ug/X&g)
1,2-Dichioroethene (total) 2/20 4-33 10 - 53 EB208F 33 8000 0.004 No
Acetone 2/20 120 9-84 EBOO4A 120 320000 0.0004 No
Acetone 2/20 120 9 -84 EB0O4D 120 320000 0.0004 No
Tetrachiorosthene 420 07-3 10-83 | EB004D 3 72000 0.00004 No
Trichioroethene 11/20 0.68-31 10 - 83 EB203A <} 29000 0.001 No
Semivolatile Organice (ug/kg)
Acenaphthene 8 55 - 380 340-300 | EBOO4A 380 1200000 0.0003 No
Anthracene 4/8 120 - 880 340 - 380 EBOO4A 880 7880000 0.0001 No

4/8 360.47 - 4148.4] 340 - 390 EBOO4A 4148 4
Bonzo(a)anthracene 4/8 100 - 3300 340 - 380 EBOO4A 3300 NA NA NA
Benzo(a)pyrene 4/8 140 - 2900 340 - 390 | EBOC4A 2900 NA NA NA
Benzo(b)fluoranthene 4/8 170 - 3400 340 - 380 EBOO4A 3400 NA NA NA
Benzo(g,h,i)perylene 4/8 300 - 2000 340 - 380 EBOOG4A 2000 NA NA NA
Benzo(k)tluoranthene 4/8 83 - 2000 340 - 300 EBOO4A 2000 NA NA NA
Carbazole 8 82 - 250 340-300 | EBOO1A 250 700000 0.0004 No
Chrysene 4/8 140 - 3400 340 -390 | EBOO4A 3400 NA NA NA
Dibenzofuran 2/8 50 - 180 340 -390 | EBOO4A 160 58000 0.003 No
Fiuoranthene 4/8 260 - 7600 340-300 | EBOO4A 7600 1080000 0.007 No
Fluorene 28 130 - 390 340 - 390 EBOO4A 380 850000 0.0005 No
indeno(1,2,3-cd)pyrene 8 300 - 1800 340 - 390 EBOO4A 1800 NA NA NA
Phenanthrene 4/8 180 - 3100 340 -390 | EBOO4A 3100 NA NA NA
Pyrene 4/8 300 - 8800 340 -390 | EBOO4A 8800 890000 0.007 No
Total cPAHS 4/8 833 - 18800 340 - 380 | EBOO4A 18800 NA NA NA
Total PAHs 4/8 1863 - 37340 | 340 - 300 EBOO4A 37340 NA NA NA
Pesticides (ug/kg) —
4,4'-DDD 2/8 42-110 34-35 EBOO2A 110 56000 0.002 No
4,4'-DDE 3/8 89 - 700 34-39 EBOO1A 700 40000 0.02 No
44'-DDT 2/8 500 - 930 34-37 EBOO1A 930 18000 0.08 No
Endrin 1/8 5.3 3.4-37 | EBOO4D 5.3 8000 0.0007 No
Gamma-Chlordane 1/8 1.8 1.8-19 EBOO4D 1.8 NA NA NA




TABLE 2-12

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREA E

NIROP FRIDLEY, MINNESOTA

PAGE 20F 2
Frequency Range Range Location Maximum Tier | Maximunv/ | Retained
of of of of Detected SRV SRV as a
Chemical Detection Detection Non Detects | Maximum | Concentration COPC?
Inorganics (m
A 8/8 1530 - 4620 NA EBOO3A 4620 6000 0 e
A 7/8 0.83-3.5 0.62 EBOO4A 3.5 0 0
Barium 6/8 19 - 62.9 10.3-10.6 | EBOO3A 62.9
Cadmium 1/8 25 1-1.2 EBO0O4A 2.3
Calcium 8/8 4500 - 41900 NA EBOO1A 41900
0 8/8 __2.3-283 NA EBO04A 28.3
op 8/8 6-176 NA EBOO4A 176
0 8/8 3810 - 14500 NA _EBOO3F 14500
3 8/8 1.2 - 292 NA EBOO4A - 292
Magnesium 8/8 1440 - 15000 NA EBO02A 15000
8/8 82.3 - 387 NA EBOO3A 387
Nickel 5/8 12.4 - 26.7 8.2-8.5 EBOC4A 26.7
Potassium 2/8 383 - 1090 1000 EBOO3A 1090
Selenium 1/8 0.73 0.62 - 0.7 EBOO3F 0.73
Sodium 4/8 129 - 921 103 - 106 EBOO3A 921
W_Lr 7/8 11.1-234 10.6 EBOO3F 23.4 0 0 e
Zinc 8/8 8.6 - 232 NA EBO0O4A 232 8700 0.03 No

Notes:

Shading indicates that the maximum detected concentration exceeds 10 percent of the Tier | SRV.
Individual cPAH compounds included in BaP equivalent concentration.

SRV = Soil Reference Value.
NA = No SRV available.

Associated Samples:
EBOO1A
EBOO1E
EBO002A
EB002D
EBOO3A
EBOO3F
EBOO4A
EB004D

EB203A
EB203B
EB206A
EB206E
EB207A
EB207F
EB208A
EB208A-AVG

EB208A-D
EB208F
EB209A
EB209B
EB210A
EB210A-AVG
EB210A-D
EB210E




TABLE 2-13

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2- SUB AREAF
NIROP FRIDLEY, MINNESOTA

PAGE 1 OF 2
Frequency Range Range Location Maximum Tier | Maximum/| Retained
of of of of Detected SRV SRV as a
Chemical Detection | Detection | Non Detects| Maximum | Concentration COPC?
Volatile Organics (ug/kg)
|Acetone. | 49 | 180-1600 | 5-140 | FBOO3E | 1600 | 320000 | 0.005 | No |
Semivolatile Organics (u
BaP ale 1/9 490.83 330 -3700 | FBOO1A 490.83 2000 0.2 Yes
Benzo(a)anthracene 1/9 200 330-3700 | FBOO1A 200 NA NA NA
Benzo(a)pyrene 1/9 170 330-3700 | FBOO1A 170 NA NA NA
Benzo(b)fluoranthene 1/9 240 330-3700 | FBOO1A 240 NA NA NA
Benzo(k)fluoranthene 1/9 160 330-3700 | FBOO1A 160 NA NA NA
Chrysene 1/9 230 330 -3700 | FBOO1A 230 NA NA NA
Fluoranthene 2/9 96 - 390 330 - 3700 | FBOO1A 390 1080000 0.0004 No
Phenanthrene 1/9 220 330 - 3700 | FBOO1A 220 NA NA NA
Pyrene 2/9 79 - 410 330-3700 | FBOO1A 410 890000 0.0005 No
Total cPAHs 1/9 1000 330 - 3700 | FBOO1A 1000 NA NA NA
Total PAHs 2/9 175-2020 | 330-3700 | FBOO1A 2020 NA NA NA
Pesticides (ug/kg)
4,4'-DDD 1/9 30 3.3-5 FBOO3A 30 56000 0.0005 No
4,4'-DDE 3/9 6.5-18 3.3-3.8 FBOO1A 18 40000 0.0005 No
4,4-DDT 2/9 9.9-21 3.3-3.8 FBOO1A 21 15000 0.001 No
Inorganics (mg/kg
Aluminum 9/9 1240 - 5920 NA FBOO3A 5920 26000 0.2 Yes
Arsenic 7/9 0.7-4.8 0.62 - 0.63 FBOO1A 4.8 10 0.5 Yes
SET) 5/9 346-173 | 10.4-10.8 | FBOO3A 173 1200 0.1 Yes
9/9 _ ]2880 - 25900 NA FBOOSE 25000 | - NA SRR NA |
Chromium 9/9 4.5-18.2 NA FBOO3A 18.2 71 0.3 Yes. iy
1/9 i 10.4-12.9 | FBOO2H 11| 2000 | 0006 | No |
Copper 8/9 4.5-26.2 4.3 FBOO1A 26.2 100 0.3 Yes
Iron 9/9 3490 - 16200 NA FBOO1A 16200 7000 2.3 Yes
Lead 9/9 1.3-22.4 NA FBOO1A 22.4
Magnesium 9/9 1150 - 8100 NA FBOO3E 8100
ganese 9/9 87.2- 1610 NA FBOO3A 1610




TABLE 2-13

SELECTION OF CHEMICALS OF POTENTIAL CONCERN
OPERABLE UNIT 2 - SUB AREAF
NIROP FRIDLEY, MINNESOTA

PAGE 2 OF 2
Frequency Range Range Location Maximum Tierl Maximum/ | Retained

of of of of Detected SRV SRV asa
Chemical Detection | Detection | Non Detects| Maximum | Concentration COPC?
Nickel 7/9 9.3-26.8 8.6 -8.7 FBOO2H 26.8 520 0.05 No
Potassium 5/9 106 - 457 104 - 1000 | FBOO1A 457 NA NA NA
Sodium 1/9 167 104 - 129 FBOO3A 167 NA NA NA
Vanadium 4/9 16.9-20.7 | 10.4-10.8 | FB002C 20.7 210 0.10 No
Zinc 9/9 8 - 66.7 NA FBOO1A 66.7 8700 0.008 No
Notes:

Shading indicates that the maximum detected cuncentration exceeds 10 percent of the Tler | SRV.
Individual cPAH compounds included in BaP equivalent concentration.

SRV = Soil Reference Value.
NA = No SRV available.

Associated Samples:
FBOO1A
FBOO1E
FBOO2A
FB002C
FBOO2H

FBOO3A
FBOO3E
FBOO4A
FBO004G




TABLE 2-14

SELECTION OF CHEMICALS OF POTENTIAL CONCERN

OPERABLE UNIT 2 - OTHER
NIROP FRIDLEY, MINNESOTA
Frequenocy Range Range Location Maximum Tier i Maximum/| Retained
of of of of Deteoted SRV SRV ase

Chemioal Detection Detsction Non Deteots| _ Maximum | Conoentretion COPC?
Volatile Organica (ug/kg) )
| Trichioroethene | 13 1 | 10-12 |8B12-5C§-18-0] 1 20000 | 0.00003 |  No
Semivolatile Organics (ug/kg) ..

2-Chlorophenol 113 24 340 - 410 8B5-SC8-14 24 12600 0.002 No
4-Chioro-3-methyiphenol 113 20 340 - 410 §B5-SC8-14 20 NA NA NA
hllmh 113 [221.150-236.0970| 330-410 [S8B12-8C8-19-Of 235.970

Benzo(a)anthracene 1/13 22-38 330-410 |8812-8C8-18-D 36 NA NA NA
[Benzo(a)pyrene 113 2-28 330-410 |8B812-5C8-19-D 28 NA NA NA
Benzo(k)tiucranthene 1113 2 330-410 |8SB12-SC8-18-D 2 NA NA NA
Chrysene 113 20-39 330-410 ] SB12-8CS-19-D 39 NA NA NA
Indeno(1.2,3-cd)pyrene 113 22 330-410 |SB12-SC8-18-D 22 NA NA NA
Pentachlorophenol 113 30 850 - 1000 SB&-SCS8-14 30 71000 0.0004 No
Pyrene 213 28 - 66 330-410 |SB12-SCS-18-D 65 880000 0.00007 No
Total cPAHs 113 73-157 330-410 | SB12-SCS-18-D 157 NA NA NA
Total PAHs 213 28 - 222 330 -410 |SB12-SCS§-18-D 222 NA NA NA
Inorganics (mg/kg) o o

Antimon ' 213 0.31-0.55 0.3-0.34 |SB12-SC8-18-D 0.55 14 0.04 No

1313 3-261 NA SA8-SCS-031 261

Cadmium 8/13 0.04-0.13 0.04 SA9-SC8-030 0.13 35 0.004 No
Chromium 13/13 3.1-6.9 NA _ |sB12-5C§-19-D 6.9 71 0.10 No
Copper 1313 | 1.6-83 NA  |SB12-8C8-19-D 8.3 100 0.08 No
Cyanide 113 0.13-0.14 0.1-0.11 $88-8C8-18 0.14 62 0.002_ No
Lead 13/13 091-163 | NA $812-SC8-19-D 10.3 400 0.04 No
Nickel ~ 1313 4-98 1 " NA SA9-8C8-030 9.8 520 0.02 No
2Zinc 13/13 73-21.1 NA | 8812-8C8-19-D 21.1 8700 0.002_ No
Notes:

Shading Indicates that the maximum detected concentration exceeds 10 percent of the Tier | SRV,
Individual cPAH compounds included in BaP equivalent conoentration,

SRV = Soil Reference Value.
NA = No SRV available.

Associated Sampies:
SA7-SCS8-00
8A7-SCS-10
SAB-5CS8-11
SA8-SCS-12
SA8-SCS-13

SA9-8C8-030
SA9-5CS-031
8811-SCS-18
$811-8CS-17
$B12-8CS-18

§B812-8C8-19
8B12-8C8-19-AVG
$812-SC8-10-D
SB6-SC8-14
8B86-8CS-16




CHEMICALS OF POTENTIAL CONCERN (CbPCs)

TABLE 2-15

SURFACE AND SUBSURFACE SOIL
NIROP FRIDLEY, MINNESOTA

PAGE 1 OF 2

Chemical

Surface Soil
(0 to 4 Feet)

Subsurface Soll
{4 to 12 Feet)

Subsurface Soil |
(>12 Feet)

VOLATILE ORGANIC COMPOU

NDS

1,1,1-Trichloroethane

X

X

1,1,2-Trichloroethane

1,1-Dichloroethane

1,2-Dichloroethene (total)

2-Butanone

2-Hexanone

4-Methyi-2-pentanone

Acetone

KX X[ XXX

Benzene

Bromomethane

Carbon Disulfide

XX XXX XXX

P Bad P b q g od ad Bad Pad Bod B

Chlorobenzene

Chloromethane

Ethytbenzene

Styrene

Tetrachloroethens

Toluene

Trichlorosthene

Xylenes, Total

HKEXKIXIX] X X

P Do Bad Bad Pad ol Bad Pad B

SEMIVOLATILE ORGANIC COMPOUNDS

2-Methyinaphthalene

x

4-Chloro-3-methyiphenol

4-Methyiphenol

Acenaphthene

Acenaphthylene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

|Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Bis(2-Ethylhexyl)phthalate

Butylbenzyl Phthalate

Carbazole

Chrysene

Di-n-butyi phthalate

Di-n-octyl phthalate

Dibenzo(a,h)anthracene

Dibenzofuran

Fluoranthene

Fluorene

Py o Bad Bad Pad Pad Bad Bl Pad Bad Bad Bad Bad Bad Bad Bad Bad Bl Bad

Indeno(1,2,3-cd)pyrene

Do B Bad Bad Bad Bad Pt Pad Bt Bt B Pt P P B B d B d B £ d I P P d B P B d P d Pod P g B




TABLE 2-15

CHEMICALS OF POTENTIAL CONCERN (COPCs)
SURFACE AND SUBSURFACE SOIL
NIROP FRIDLEY, MINNESOTA

PAGE 20F 2
Chemical Surface Soil Subsurface Soll | Subsurface Soil
(0 to 4 Feet) (4 to 12 Feet) (>12 Feest)

Naphthalene X X

Pentachiorophenol X

Phenanthrene X X

Phenol X X

Pyrene X X
POLYCHLORINATED BIPHENYLS

Aroclor-1016 X

Aroclor- 1254 X

INORGANICS

Aluminum X X X
Antimony X

Arsenic X X X
[Barum X X X
Berylium X X X
Cadmism X X

Calcium X X X
Chromium X X X
|Cobalt X X X
Copper X X X
Cyanide X X X
Hexavalent Chromium X

Iron X X X
Load X X X
Manganese X X X
Manganese X X X
Mercury X X

Nacked X X X
Potassium X X X
Selenium X X

Sodium X X X
[ Thallum X

Vanadium X X X
[ Znc X X X
Notes:

In accordance with MPCA guidance any chemical detected in at least one sample is

considered a COPC.

An X indicates that the chemical was retained as a chemical of potential concem.




TABLE 2-16

SUMMARY OF SOIL WLWM RESULTS

NIROP FRIDLEY, MINNESOTA
PAGE10F 4
Analyte Surtace Soll (<4 Feet)" Subsurface Soll (4 to 12 Feet]® Subsurface Soil (>12 Feet)”
Frequency | Concentration Location of Frequency |Concentration| Location of Frequency | Concentration Location of
of Range™ Maximum of Range™® Maximum of Range™ Maximum

Detection'¥ Detection Detection! Detoction | Detection®*) Detection
Volatile Organic Compounds (ug/kg)
1,1,1-Trichloroethane 4/57 1-56 003-5B-058-01 73 12 003-SB-035-02/ 197 4 003-5B-058-05-BR

003-SB-054-02
1.1,2-Trichloroethane 057 ND®_ ND 2173 89 SB-02-0406 07 ND ND
1,1-Dichloroethane 1/57 2-9 003-SB-058-01 273 1-11 003-SB-032-03 197 1 003-SB-023-15-BR
1,2-Dichlorosthene (total) 4/57 3-15 003-8B-073-01 4/73 1-15000 003-SB-032-03 15/97 1-290 003-SB-32D-08
2-Butanone 32/57 1-190 003-SB-30D-01 3773 1-210 003-SB-28D-01 81/97 1-370 003-SB-28D-08
2-Hexanone 3/57 1-26 003-SB-P11-01-D 6/73 1-4 003-SB-037-03 4/97 3-16 003-SB-33D-11
4-Methyi-2-pentanone 30/57 1-120 003-SB-30D-01 47/73 1-150 003-SB-028-02 59/97 2-260 003-SB-32D-04
Acetone 28/57 3-770 003-S8-32D-01 38/73 3-1700 003-SB-032-03 55/97 4-1000 003-SB-32D-07
Benzene 0/57 ND ND 273 1-24 003-8B-032-03 |  0/97 ND ND
Bromomethane 1/57 2 003-5B-054-01 73 1-2 003-SB-063-03 0/97 ND ND
Carbon Disulfide 8/57 1-13 003-5B-029-01 4/73 5-14 003-SB-054-02 11/97 1-18 003-SB-31D-12
Chlorobenzense o/57 ND ND _073 ND ‘ND 1/97 1 003-SB-P06-05-BR
Chloromethane /57 ND ND /73 ND ND 1/97 1 SB-06-1214
Ethylbenzene 4/57 1-10 003-SB-32D-01 5/73 4-720 003-83-@-03 1197 9-34 003-SB-29D-06
Styrene 3/57 4-33 003-SB-32D0-01 273 1-54 003-SB-28D-01 12/97 10-72 003-S8-29D-06
Tetrachloroethene 9/57 1-90 SB-02-0204 9/73 1-760 $B-02-0408 5/97 1-3800 SB-07-1416
Toluene 2157 1-14 003-SB-038-01 31773 1-1000 | 003-SB-032-03 43097 1-24 003-SB-28D-11
Trichioroethense 24/57 1-640 SB-01-0001 20/73 1-1100 SB-03-1012/ 3797 1-100000 SB-07-1416
SB-05-1012

Xylenes, Total 19/57 1-45 003-5B-32D-01 30/73 1-7300 003-S8-032-03 50/97 1-120 003-SB-29D-06
Semivolatile Organic Compounds (ug/kg)
2-Methyinaphthalene 4/55 12-1000 003-SB8-028-01 5/58 13-720 003-SB-032-03 o7 ND ND
4-Chloro-3-methylphenol 0/55 ND ND 1/58 11000 003-SB-032-03 07 ND ND
4-Methylphenol /55 ND ND 0/58 ND ND 177 320 SB-07-1416
Acenaphthene 8/55 11-650 003-SB-028-01 1/58 59 003-58-054-02 | o7 ND ND
Acenaphthyiene 2/55 18-760 003-SB-017-01 1/58 20 003-SB-054-02 o7 ND ND
Anthracene - 9/53 20-640 003-58-017-01 57 12-510 003-SB-032-03 0/5 ND ND
Benzo{a)anthracene 14/53 11-3500 003-5B-P03-0 /57 18-280 003-5B-054-02 | o5 ND ND
Benzo(a)pyrene 13/53 15-1700 003-SB-017-03 57 11-180 | 003-SB-054-02 o5 ND ND
Benzo(b)fluoranthene 13/53 2-3800 003-SB- 01 __an7 14-230 003-SB-054-02 o5 ND ND
Benzo{g.h.i)perylene 13/53 12-820 003-SB 1 2/57 18-150 003-SB-064-02 w5 ND ND
Benzo(k)fluoranthene 14/53 14-1300 003-5B-017-01 357 15-190 003-S8-054-02 | o5 ND ND
Bis(2-Ethylhexyt)phthalate 10/53 17-1200 $8-02-0204-D 13/57 16-4400 SB-02-0408 4/5 45-210 SB-07-1416
Butylbenzyl Phthalate 1/53 16 003-&?0&-01 2/57 110-3600 003-5B-032-03 /5 ND ND
Carbazole 7/53 16-530 003-SB-P03-01 157 67 003-SB-054-02 /5 ND ND




TABLE 2-18

SUMMARY OF SO ANALYTICAL RESULTS

NIROP FRIDLEY, MINNESOTA
PAGE20F 4
Analyte Surtsoe 8ol (<4 Feet]"_ Subsurface Soll (4 to 12 Feet)” ] Subsurface 8oil (>12 Feet)”
[~ Frequency | Concentration | Loostionof | Frequency |[Conoentrstion] Loocationof | Frequency | Concentrstion| Looation of
of Range® Maximum of Range™ Maximum of Range™ Maximum
Detection”! Detsotion Detection®! Detection | Detection® Detection

Chrysene 15/53 11-1700 003-58-017-01 (%14 13-240 003-68-084-02 o5 ND ND
Di-n-butyl phthalate V83 13-28 003-88-017-01 457 15-140 5B-02-0400 175 43 SB8.07-1416
Di-n-octyl phihalato 283 12-40 003-88-073-01 187 84 003-88-030-02 o5 ND )
[)ibanzo(a,h)anthracens 2/83 11-400 003-66-017-01 1757 50 003-88-064-02 o8 ND ND
Dibenzoturan 83 11-280 003-8B-017-01 287 4178 ;] ND ND
Fluoranthene 18/83 10-5600 003-5B-017-01 o57 12-840 003-85-084-02 o8 ND ND
Fluorene a/83 15760 003-5B-028-01 1787 “ 003-88-064-02 o8 ND ND
indeno(1,2,3-cd)pyrene 12/83 16-1100 | 003-8B-P03-01 267 20-120 F 02 | of7 T ND ND
Naphthalene 2/58 55-78 003-88-P03-01 4/58 56-2300 | 003-88-032-03 o/8 ND ND
Pentachiorophenol 0/83 ND ND 187 80 003-38-084-02 o/5 ND ND
Phenanthrone 12/53 20-8000 003-86-P03-01 7/87 23-570 ) 4 < [¢Y;] ND ND
Phenol 255 45-54 003-88-046-01-0 1768 120 003-88-068-03 o7 ND ND
Pyrene 1083 12-4800 003 L2d 11-300 003-58-084-02 o/5 ND ND
Polychiorinated Biphenyls (ug/kg)
Aroclor-1016 1/51 150 003-88-030-01 0@9 y_ll ND /4 NQ ND
Aroclor-1284 2/51 230290 [003-3B-050-01-D /85 ND “ND o/ ND ND
Inorganics (mg/kg)
Aluminum 55/55 496-7830 _ |003-58-037-01-0] __ 58/68 1090-7000 | 003-38-038-02 | 717 1700-5450 SB-01-1416
Antimony 5/49 2.8-3.4 003-5B-017-01 81 ND _ND o7 ND ND
Arsenic 52/88 0.42-13.8 003-58-071-01 43/89 0.28-13.6__ | 003-58-032-03 717 0.46-2.8 SB-07-1416
Barlum 55/58 7.3-201 .38-03-0001 87758 54-70.4__ | 003-85-032-03 a7 12552 SB-01-1416
Berylllum 34786 0.070.7 003-8B-088-01 38/88 0.06-0.44__| 003-88-035-02 877 0.17-0.23 8B-01.1416
Cadmium V86 0.46-0.75 003-80-008-01 1788 0.38 003-86-039-03 07 ND __ND
Calclum 55/86 768-34100 | 003-88-028-01 58/50 79146600 77 3490-31900 |  5B-07-1416
Chromium 55/86 3.6-01 003-88-036-01 54/88 3.7-818 55-02-0408 27 12.7-18.9 §B-01-1416
Coball 52758 2.4-104 _ |003-8B-088-01-D] 58/ 1.6-11.4__| 003-88-P00-03 iid 2.2-54 88-07.1416
Copper B80/38 0.8-1360 003-58-035-01 82788 0.80-87.7 BB-37-6408 877 48-118 §8-01-1416
Cyanide 288 1.1-90.4 §8-02-0204-0 —2/88 140-148 85-07-0408 7 29 §6-01-1416
Hexavalent Chromium v17 2-6 003-88-038-01 0/18 ND ND NA" NA __NA
Iron B&/58 2430-48400 | 003-86-017-01 58788 3400-22 003-88-08208 |7/t 3920-11100 8B-01-1416
Lead 85788 1.6-733 003-88-017-01 58788 0.68-818 88-07 —m 1152 | 8B-07-141€
Magnesium 68/55 163.14100 | 003-5B-038-01 | 68/88 266-20000 | 003-88-036-03 | 777 1480-11400 SB-01-1416
[Manganese 56/85 31.2-2490 §B-03-0001 ) 35.2-1160__| 003-88-086-02 77 70.7-400 8B-07-1416
Mercury /88 0.08-0.10___| 003-8B-013-01 [} 0.06-0.32 | 003-8B-013-02 o7 _ND __ND
Nickel 51/68 4.9-33.8 003-88-035-01 52/88 3.6-24.7 | 003-88-P00-03 i 20.5 SB-01-1416
Potassium 55/88 147-1130 003-88-037-01 56/58 1841350 | 003-88-03502 | 777 198-1130 SB-07-1416
Selenium 1747 0.8-1.3 003-88-088-01 1749 04 | 003-8B-004-03 o7 ND ND




TABLE 2-18

SUMMARY OF SOIl. ANALYTICAL RESULTS
NIROP FRIDLEY, MINNESOTA

PAGE 3 OF 4
Analyte Surface Soll (<4 Feet)" ____Subsurface Soll (4 o 12 Fest)® Subsurface Soil (>12 Feet)”®
Frequency | Concentration Location of Frequency |[Concentration| Location of Frequency | Concentration Location of
of Range®™ Maximum of Range™ Maximum of Range™ Maximum
Detection'*) _ Detection Detection Detection | Detection®! Detection

Sodium 54/55 36.7-364 003-SB-028-01 50/58 41.6487 | 003-SB-068-03 a7 81.8-337 SB-07-1416
[Thailium 4/53 0.18-0.24 003-SB-047-01 0/56 ND ND o7 ND ND
Vanadium 55/55 2-35.8 003-SB-058-01-D 58/58 4.9-35.3 003-SB-032-03 77 9.4-23.4 SB-01-1416
Zinc 51/55 7.9-479 003-SB-035-01 52/58 8.7-207 003-SB-028-02 5/7 11.6-20.5 SB-07-1416
Miscellaneous (mg/kg)
Total Organic Carbon 12/12 740-19000 003-58-016-01 1313 480-2200 | 003-SB-004-03 NA NA NA
pH 14/14 6.85-11.51 SB-01-0001 7n 5.63-0.24 SB-01-0608 77 7.55-8.66 SB-07-1416
1 Includes samples: .
003-SB-003-01 003-SB-023-01 003-SB-037-01-D 003-S8-063-01 003-SB-P04-01 SB-01-0001
003-SB-004-01 003-SB-026-01 003-SB-038-01 003-SB-068-01 003-SB-P05-01 $B-01-0001-D
003-SB-004-01-D 003-SB-027-01 003-5B-039-01 003-SB-070-01 003-SB-P06-01 SB-02-0001
003-SB-006-01 003-SB-028-01 003-SB-046-01 003-SB-071-01 003-SB-P07-01 $8-02-0204
003-SB-007-01 003-SB-029-01 003-SB-046-01-D 003-SB8-073-01 003-SB-P08-01 $B-02-0204-D
003-SB-008-01 003-SB-030-01 003-S8-047-01 003-5B8-074-01 003-SB-P02-01 $8-03-0001
003-SB-013-01 003-SB-032-01 003-$B-050-01 003-SB-074-01-D 003-SB-P08-01-D S$B8-04-0001
003-SB-015-01 003-SB-033-01. 003-SB-060-01-D 003-SB-30D-01 003-SB-P10-01 SB-05-0001
003-SB-015-01-D 003-SB-034-01 003-SB-054-01 003-8B-32D-01 003-SB-P10-01-D SB-06-0002
003-SB-0186-01 003-SB-035-01 003-SB-055-01 003-SB-P01-01 003-8B-P11-01
003-SB-017-01 003-SB-036-01 003-SB-058-01 003-SB-P02-01 003-SB-P11-01-D
003-SB-018-01 003-SB-037-01 003-SB-058-01-D 003-SB-P03-01 003-S8-P12-01
2 Includes samples: -
003-SB-003-02 003-8B-027-03 003-SB-039-03 003-SB-074-03 003-SB-P06-02-BR SB-05-1012
003-SB-004-03 003-SB-028-02 003-SB-046-03 003-SB-28D-01 003-SB-P06-03 SB-06-0608
003-SB-006-03 003-8B-029-02 003-SB-047-03 003-SB-28D-01 003-SB-P07-03 SB-07-0406
003-SB-007-02 003-SB-030-02 003-SB-050-02 003-SB-31D-01 003-SB-P08-03
003-SB-007-03 003-SB-030-03 003-SB-054-02 003-SB-31D-02 003-SB-P09-02
003-SB-008-02 003-SB-032-03 003-SB-055-02 003-SB-33D-01 003-SB-P09-03
003-SB-013-02 003-SB-033-03 003-SB-055-03 003-SB-33D-02 003-SB-P10-03
003-SB-015-03 003-SB-034-03 003-SB-058-02 003-SB-P01-02 003-SB-P11-03
2 Includes samples: (continued)
003-5B-016-03 003-SB-035-02 003-SB-058-03 003-SB-P01-03-BR 003-SB-P12-03
003-SB-017-03 003-SB-036-02 003-S8-063-03 003-S8-P02-02 $8-01-0608
003-SB-018-02 003-SB-036-03 003-5B-068-03 003-S8-P02-03 SB-02-0406
003-SB-023-03 003-SB-037-02 003-SB-070-03 003-SB-P03-03 SB-02-0608




TABLE 2-1¢

SUMMARY OF SOIL ANALYTICAL RESULTS
NIROP FRIDLEY, MINNESOTA
PAQE 4OF 4

Analyte Surface Soll (<4 -ot)" Subsurfsce 8oll (>12 Feet)”.
Frequency | Concentratic .. Locstion of Frequency | Conocentration Location of
of Range™ Maximum of Range™ Maximum

Detsction'! Detection l Detection'* Detection

003-S8-026-03 003-5§8-037-03 003-88-071-03 003-88-P04-03 8B8-03-1012

003-SB8-027-02 003-88-038-03 003-8B-073-03 003-SB-P03-02 SB-04-1012

3 Includes sampies:

003-8B8-007-08-BR 003-8B-28D-04 003-88-20D-11 003-88-31D-08 003-58-32D-12 003-SB-P08-05-BR

003-SB-007-11-BR 003-88-200-08 003-8B-20D-12 003-5B-31D-00 003-88-320-12-D 003-SB8-P06 07-BR

003-5B-023-08-BR 003-58-280-08 003-58-280-13 003-88-31D-08-D 003-58-320-13 003-SB-P08-05-BR

003-8B-023-18-BR 003-SB-28D-07 003-8B-20D-14 003-8B8-310-10 003-68-33D0-03 003-SB8-P09-09-BR

003-58-027-05-BR 003-58-280-08 003-88-300-02 003-8B8-31D-11 003-88-33D0-04 003-5B-P12-05-BH

003-SB8-027-06-BR 003-8B-28D0-09 003-8B-30D-03 003-88-31D-12 003-S8-33D-08 003-8B-P12-11.8R

003-58-030-04-BR 003-8B-280-10 003-88-30D-04 003-58-31D-13 003-SB-330-08 S$B-01-1416

003-5B-036-08-BR 003-58-28D-10-0 003-88-300-0% 003-5B-320-02 003-5B-330-06-D SB8-03-1214

003-58-036-05-BR-D 003-5B-280-11 003-8B8-300-06 003-88-320-02-D 003-SB8-33D-07 SB-04-1214

003-5SB-036-07-BR 003-58-200-02 003-88-30D-07 003-58-320-03 003-SB-33D-08 SB8-05-1315

003-88-037-05-BR 003-88-2980-03 003-58-300-08 003-58-320-04 003-58-330-09 SB8-08-1214

003-5B8-037-10-BR 003-8S8-20D-04 003-S8-30D-00 003-$8-320-08 003-SB8-330-10 SB8-07-1416

003-SB-055-05-BR 003-5B-200-05 003-SB-300-10 003-5B-320-06-D 003-S8-330-11 $8-07-2830

003-5B-058-05-BR 003-58-200-06 003-S8-310-03 003-58-320-08 003-SB-33D-12

003-38-058-05-8R-D 003-8B-200-068-D0 003-SB-310-04 003-88-320-07 003-SB-P01-05-BR

003-5B-058-15-BR 003-5B-200-07 003-88-310-08 003-88-32D-08 003-6B-P01-09-BR

003-8B-083-04-BR 003-58-200-08 003-88-31D0-05-D 003-88-32D-09 003-SB-P02-05-BR

003-5B-083-14-BR 003-58-20D0-00 003-8B-310-08 003-8B-320-10 003-SB-P02-08-BR-D

003-5B-28D-03 003-68-200-10 003-88-31D007 003-8B-32D-11 003-SB-P02-15-BR

4 Frequency of detection determined considering a duplicate pair as one sample.
5 Concentration range determined considering duplicate sample results as individual data points.

6 Not Detectsd.
7 Not Analyzed.
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SUMMARY OF SOIL ANALYTICAL RESULTS
SUB AREA A3 - SURFACE SOIL (0 TO 5 FEET)
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Frequency Range Range Location Retained
of of of of for Further
Chemical Detection Detection Non Detects Maximum Evaluation?
ane 18/45 0.8 - 1200 10-13 AT009B1-D
1,1-Dichloroethane 7/45 1-73 10 - 54 AT009B1
1,2-Dichloroethene (total) 25/45 1-710 10 - 14 AT009B1-D
Tetrachloroethene 11/45 0.8 - 25000 10 - 54 AT009B1-D
Toluene 1/45 ar. 1-57 A_BO39A
Trichloroethene 39/45 0.8 - 4100 10-13 AB254A
Xylenes, Total 1/43 230 - 520 4-54 AT009B1-D
Semivolatile Organics (ug/kg)
Anthracene 2/7 330 - 370 340 - 2100 ABO37A No
BaP 2/9 1278.65 - 1726.5 340 - 2100 ABO37A
Benzo(a)anthracene 2/9 860 - 1300 340 - 2100 ABO37A No
|Benzo(a)pyrene 2/9 720 - 1200 340 - 2100 ABO37A No
Benzo(b)fluoranthene + 29 690 - 1200 340 - 2100 ABO37A No
Benzo(g h,i)perylene 217 340 - 870 340 - 2100 ABO37A No
Benzo(k)fluoranthene 2/9 580 - 1200 340 - 2100 ABO37A No
Carbazole 1/9 240 340 - 2100 ABO37A No
Chrysene 2/9 850 - 1500 340 - 2100 ABO37A No
Dibenzofuran 1/7 110 340 - 2100 ABO36A No
Fluoranthene 4/7 110 - 3000 340 - 2100 ABO37A No
Fluorene 2/7 170 - 240 340 - 2100 ABO36A No
Indeno(1,2,3-cd)pyrene 2/9 370 - 830 340 - 2100 ABO37A No
Phenanthrene 37 180 - 1900 340 - 2100 ABO36A No
Phenol 1/9 1300 340 - 2100 ABO36A No
Pyrene 4/9 120 - 3000 340 - 2100 ABO37A No
Total CPAH 2/9 4070 - 7230 340 - 2100 ABO37A No
Total PAH 4/9 230 - 16430 340 - 2100 ABO37A No
Pesticides (ug/kg)
4,4'-DDD 7 el 86 - 220 34-38 ABO37A No
4,4-DDD 37 | 86-220 3.4-38 AT009B1-D No
4.4'-DDE /7 i 8.5 - 450 35 ABO37A No
4,4-DDT 57 | 6.3 - 430 34-35 AT009B1-D No
Aldrin 17 3.1 1.8-22 ABO36A No
Dieldrin 1/7 4 34-42 ABO36A No
Endosulfan |l 1/7 37 - 54 3.4-36 AT009B1-D No
Gamma-Chlordane 1/7 3.4 1.8-22 ABO36A No
Heptachlor Epoxide 1/7 2.6 1.8-22 ABO36A No
7/7 2450 - 5050 NA ABO35A
Arsenic 7/7 15-45 NA ABO36A
Barium 9/9 5.7 -188 NA ABO39A
Cadmium 3/9 0.07-27 1.1-1.2 AT009B1-D
77 3710 - 21800 NA ABO36A
Chromium 9/9 2.3-16.8 NA ABO36A
Copper 9/9 2.1-204 NA ABO39A
lron 7/7 7330 - 19200 NA AT00981-D
Lead 9/9 1.2-54.9 NA ABO36A
Magnesium 717 2040 - 11200 NA ABO36A
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SUMMARY OF SOIL ANALYTICAL RESULTS
SUB AREA A3 - SURFACE SOIL (0 TO 5 FEET)
NIROP FRIDLEY, MINNESOTA

PAGE 2 OF 2
Frequency Range Range Location Retained

: of of of of for Further
Chemical Detection Detection Non Detects Maximum Evaluation?
Manganese 717 214 - 2060 NA ABO39A
Mercury 1/9 0.19 0.03-0.12 AT009B1-D
Nickel 9/9 8.6 - 25.5 NA AB036A
Potassium 6/7 216 - 305 1000 AT007A No
Selenium 1/7 0.82 0.63 - 0.73 ABO36A No
Sodium 1/7 189 106 - 122 ABO35A No

5/7 13.6 - 23.1 10.6 - 10.8 ABO35A

Zinc 9/9 8.1-80.8 NA ABO37A No
Notes: -

Shading indicates that the chemical exceeded 10 percent of Tier | soil reference value in the screening risk

evaluation and was retained for evaluation in the refined risk evaluation.

Individual cPAH compounds included in BaP equivalent concentration.

NA = Not applicable.

Associated Samples:
ABO35A
ABO36A
ABO37A
ABO39A
AB209A
AB209B
AB210A
AB211A
AB211B
AB212A
AB212B
AB213A
AB213A-AVG
AB213A-D
AB213B
AB214A
AB215A
AB216A

AB217A
AB218A
AB231A
AB233A
AB234A
AB234A-AVG
AB234A-D
AB235A
AB236A
AB237A
AB238A
AB239A
AB240A
AB241A
AB242A
AB242B
AB244A
AB245A

AB246A
AB246B
AB247A
AB248A
AB251A
AB252A
AB253A
AB254A
AB254A-AVG
AB254A-D
ATO07A
ATO08A
ATO009B1
AT009B1-AVG
AT009B1-D
$B28-SCS-04
S$B28-SCS-05
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SUMMARY OF SOIL ANALYTICAL RESULTS
SUB AREA A4 - SURFACE SOIL (0 TO 5 FEET)
NIROP FRIDLEY, MINNESOTA
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Frequency Range Range Location Retained
of of of of for Further
Chemical Detection Detection Non Detects Maximum Evsiuation?
Volatile Organics (ug/kg) '
1,1,1-Trichloroethane 4/50 08-2 10- 14 AB206B No
1,1 ,1-Tﬂchloroethane 4/50 08-2 10- 14 A§24GB No
1,1,1-Trichloroethane 4/50 0.8-2 10-14 AT0048 No
1,1,2,2-Tetrachloroethane 2/39 2 10 - 14 ABO31A No
1,1,2,2-Tetrachloroethane 2/39 2 10-14 AT004B No
1,1,2-Trichloroethane 2/39 3-7 10-14 AT004B No
1,1-Dichloroathane 2/50 04-2 10- 14 AB243B No
D o 0 22/50 1 - 14000 10-14 SA3-SCS-40-D
Acetone 1/39 1200 5-69 ABO38A No
Ethyibenzene 2/50 72 - 380 10 - 14 ABO31A No
Tetrachloroethene 10/50 0.6 - 2700 10-13 AT0048 No
Toluene 3/50 10 - 20 0.7-14 AT004B No
Trichlorcrthene 1 - 96000 10-12 SA3-SCS-40-D Y3
Xylenes. Total 550 - 2000 2-14 AT004B
Semivolatile Organics (ug/kg)
2-Methyinaphthalene 3/20 170 - 3400 330 -4100 ABO31A No
Acen 7/31 23 - 3400 330 - 4100 ABO32A No
Acenaphthylene 2/20 380 - 2600 330 - 4100 ABO32A No
Anthracene 10/20 130 - 15000 330 - 4100 ABO32A No
BaP 19/31 188.34 - 60733 340 - 4100 ABO32A
Benzo(a)anthracene 16/31 130 - 43000 340 - 4100 ABO32A No
Benzo(a)pyrene 15/31 120 - 41000 340 - 4100 ABO32A No
Benzo(b)fluoranthene 18/31 22 - 46000 340 - 4100 ABO32A No
Benzo(g,h,i)perylene 12/20 240 - 34000 350 - 4100 ABO32A No
Benzo(k)fluoranthene 15/31 100 - 290000 340 - 4100 ABO32A No
Bis(2-Ethythexyl)phthalate 1/20 7200 330 - 3700 AT004B No
Carbazole 12/31 25 - 4300 330 -4100 AB0O32A No
Chrysene 18/31 18 - 43000 340 - 4100 ABO32A No
Dibenzo(a,h)anthracene 6/31 20 - 7700 330 - 4100 ABOJ32A No
Dibenzofuran . _4/20 55 - 5500 330 - 4100 ABO32A No
M 1520 | 250 - 160000 350 - 4100 ABOG2A
Fluorene 7/20 110 - 8400 330 - 4100 ABO32A No
: : ' 84 - 28000 340 - 4100 ABO032A No
950 330 - 4100 ABQ32A
130 - 95000 350 - 4100 ABO32A No
Pyrene 22 - 130000 340 - 4100 ABO32A
Total CPAH 22 - 237700 340 - 4100 ABO32A No
Total PAH 20/31 44 - 678650 340 - 4100 AB032A No
Pesticides (ug/kg)
4,4'-DDD 12/20 11 - 2900 3.5-41 ATO001A No
4.4'-DDE 12/20 22 - 1900 35-37 ATOO1A No
4,4-DDT 13/20 18 - 1400 3.5-36 AT006A No
Alpha-Chiordane 2/20 2.8-36 1.7-45 ATO01A No
Dieldrin 1/20 4 3.5-88 ABO38A No
Endosulfan Sulfate 3/20 48-15 3.3-88 ABO28A No
Endrin 2/20 8.7-14 3.3-88 ABQ34A No
Endrin Aldehyde 1/20 7.1 3.3-88 ATO05A No
Gamma-Chlordane 1/20 3 1.7-45 ABO26A No
Heptachlor Epoxide 1/20 30 1.7-45 ATOO01A No
delta-BHC 1/20 25 1.7-45 AT004B No
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SUMMARY OF SOIL ANALYTICAL RESULTS
SUB AREA A4 - SURFACE SOIL (0 TO 5 FEET)
NIROP FRIDLEY, MINNESOTA
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Frequency Range Range Location Retained
of of of of for Further
Chemical Detection Detection Non Detects Maximum Evaluation?
ganics
Aluminum 20/20 2270 - 6830 NA AT003B
Antimony 1/31 2.3 0.3-2.6 ABO26A
Arsenic 19/20 1.3-10.1 0.68 ABO029A
Barium 31/31 3.9 - 306 NA ABO26A
9/31 0.04 - 0.39 0.04-1.3 SA3-SCS-40
20/20 4290 - 28200 NA AB033B
Chromium 31/31 2.5-226 NA ABO31A
Copper 30/31 1.3 - 1900 4.5 ABO026A
: 4/31 0.16-4.6 0.1-3.2 ATOO06A
20/20 5010 - 38100 NA AT003B
31/31 0.86 - 274 NA ABO28A
20/20 1750 - 11600 NA ABO34A No
20/20 201 - 2050 NA AT002B
1/31 0.12 0.02-0.13 ABO34A
28/31 3.5-32.3 82-9 ABO26A No
Potassium 13/20 138 - 582 113 - 473 AT002B-D No
Selenium 1/20 1.3 0.61-0.77 ABO26A No
Sodium 2/20 112- 113 104 - 128 ABO38A No
20/20 12.1-26.1 NA ATO002A
Zinc 31/31 5.5 - 489 NA ATOO01A No
Notes:

Shading indicates that the chemical exceeded 10 percent of Tier | soll reference value in the screening risk
evaluation and was retained for evaluation in the refined risk evaluation.

Individual cPAH compounds included in BaP equivalent concentration.
NA = Not applicable.

Associated Samples:

ABO26A AB208A-AVG ATO04A
ABO27A AB208A-D AT004B
ABO028A AB219A ATO05A
ABO29A AB220A ATO06A
ABO30A AB221A AT006B 4
ABO31A AB224A SA3-SCS-40
ABO32A AB226B SA3-SCS-40-AVG
AB033B AB227A SA3-SCS-40-D
ABO034A AB227A-AVG SA3-SCS-42
ABO38A AB227A-D SA4-SCS-43
AB203A AB228A SA4-SCS-44
AB203B AB229A SA5-SCS-023
AB204A AB243A SA5-SCS-024
AB204A-AVG AB243B SA5-SCS-024-AVG
AB204A-D ATOO1A SA5-SCS-024-D
AB204B ATO02A SA5-SCS-025
AB205A AT002B SA6-SCS-21
AB206A AT002B-AVG SA6-SCS-22
AB206B AT002B-D SB20-SCS-037
AB207A ATO03A SB20-SCS-038
AB208A AT003B
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Frequency Range Range Location Retained
of of of of for Further
Chemical Detection Detection Non Detects Maximum Evaluation?
Volatile Organics (ug/kg) _
1,2-Dichloroethene (total) 112 4 11 - 53 EBO04A No
Acetone 1/12 120 10 - 84 EBOO4A No
| Tetrachloroethene 2/12 2 11 - 53 EB203B No
Tetrachloroethene 2/12 2 11-53 EB207A No
Trichloroethene 7/12 0.7 - 31 11 -53 EB203A No
Semivolatile Organics (ug/kg) 1
Acenaphthene 3/4 55 - 380 390 EBO04A No
Anthracene 3/4 130 - 860 390 EBO04A No
BaP 3/4 775.93 - 4148.4 390 EBO04A
Benzo(a)anthracene 3/4 460 - 3300 390 EBO04A No
Benzo(a)pyrene 3/4 . 460 - 2900 390 EBO04A No
Benzo(bjfiuoranthene 3/4 510 - 3400 390 EBOO4A No
Benzo(g,h,i)perylene 3/4 300 - 2000 390 EBO04A No
Benzo(k)fluoranthene 3/4 340 - 2000 390 EBO04A No
Carbazole 3/4 82 - 250 390 EBOO1A No
Chrysene 3/4 530 - 3400 390 EBO04A No
Dibenzofuran 2/4 50 - 160 370 - 390 EBOO4A No
[Fluoranthene 3/4 1200 - 7600 390 EBO04A No
Fluorene 2/4 130 - 390 370 - 390 EBOO4A No
Indeno(1,2,3-cd)pyrene 3/4 300 - 1800 390 EBO04A No
Phenanthrene 3/4 610 - 3100 390 ° EBOO4A No
Pyrene 3/4 1000 - 6600 390 EBO04A No
Total CPAH 3/4 2600 - 16800 390 EBOQ4A No
Total PAH 3/4 5895 - 37340 - 390 EBOQ4A No
~ Pesticides (ug/kg)
4,4-DDD 2/4 42-110 3.9-35 EBOO2A No
4,4'-DDE 3/4 69 - 700 3.9 EBOO1A No
4.4'-DDT 2/4 500 - 930 3.9-37 EBOO1A No
| nics (M
4/4 3000 - 4620 NA __EBOO3A Yes
: 4/4 0.97-35 NA EBO04A
Barium 4/4 374 -62.9 NA EBO03A No
Cadmium 1/4 23 1-12 EBO04A No
Calcium 4/4 26300 - 41900 NA EBO01A No
0 4/4 8.9 -28.3 NA EBO04A
op 4/4 13.6- 176 NA EBO04A
0 4/4 8400 - 10700 NA EBO04A
Lead 4/4 5.4 - 292 NA EBO04A No
Magnesium 4/4 5980 - 15000 NA EBO02A No
4/4 293 - 387 NA EBOO3A
Nickel 4/4 12.4 - 26.7 NA EBOO4A No
Potassium 1/4 1090 1000 EBOO3A No
Sodium 3/4 129 - 921 104 EBO03A No
4/4 13.8-21.2 NA EBOO3A
Zinc 4/4 37.9 - 232 NA EBOO4A No




TABLE 2-19

SUMMARY OF SOIL ANALYTICAL RESULTS
SUB AREA E - SURFACE SOIL (0 TO 5 FEET)
NIROP FRIDLEY, MINNESOTA
PAGE 2 OF 2

Noles:

Shading indicates thet the chemical exceeded 10 percent of Tier | soil reference value in the screening risk
evaluation and was retained for evaluation in the refined risk evaluation.

individual cPAH compounds included in BaP equivalent concentration.

NA = Not applicable.
Asgocisted Samples:

EBOOTA EB206A EB209A
EBOO2A EB207A EB2098
EBOOGA EB208A EB210A
EBOC4A EB20BA-AVG EB210A-AVG
EB203A EB208A-D EB210A-D



TABLE 2-20

OU-2 EXPOSURE POINT CONCENTRATIONS'"
TYPICAL INDUSTRIAL WORKERS AND MINOR FREQUENT CONSTRUCTION WORKERS
SUB AREAS A3, A4, & E - SURFACE SOIL (0 TO 5 FEET)
NIROP FRIDLEY, MINNESOTA

_ Exposure Unit _
Chemicals SubAreaA3 | SubAreaAd | SubAreaE
Volatile Organics Compounds (mg/kg)
1,1,1-Trichloroethane 0.012 NA NA
1,1-Dichloroethane 0.008 NA NA
1,2-Dichloroethene (total) 0.026 0.090 NA
2-Butanone ND NA NA
Ethylbenzene ND NA NA
Tetrachloroethene 0.025 NA NA
Toluene 0.009 NA NA
Trichloroethene 0.280 0.594 NA
Xylenes, Total 0.010 ' 0.264 NA
Semivolatile Organics Compounds (mg/kg)
BaP Equivalent 1.73 (2) 3.01 4.15 (2)
Fluoranthene NA 14.2 NA
Naphthalene ND ND NA
Pyrene NA 9.53 NA
Inorganics (mg/kg)
Aluminum 5050 (2) 4620 4620 (2)
Antimony ND 1.41 NA
Arsenic 4.5 (2) 5.40 .3.5(2)
Barium 188 (2) 198 NA
Cadmium 1.65 (2) NA NA
Chromium 16.8 (2) 12.6 28.3 (2)
Copper 204 (2) 642 - 176 (2)
Iron 16200 (2) 17946 10700 (2)
Lead 54.9 (2) NA NA
Manganese 2060 (2) 1343 387 (2)
Mercury 0.125 (2) 0.061 NA
Nickel 25.5 (20 NA NA
Vanadium 23.1 (2) 19.6 21.2 (2)
Notes:

Includes all samples collected from a depth of 0 to 5 feet.

1 - Exposure point concentrations are the 95 percent UCL. unless otherwise noted.

2 - There was an insufficient number of samples to calculate an UCL therefore the maximum
detected concentration was used as the exposure point concentration.

ND - Identified as a COPC in screening analysis but was not detected in surface soil.

NA - Not applicable, not a COPC for this exposure unit.



TABLE -1

OU-3 EXPOSURIE POINT CONCENTRATIONS FOR INOUSTMAL WORKERS AND MINOR FREQUENT CONSTRUCTION WORKERS
NIROP FRIDLEY, MINNESOTA

PAGEYOF 3

- Frequency W Statistic | W Statietic ucL ucL ‘Maximum Exposure
Perameter Units of Average Normel Lognormal w TasT Normel Lognormal Deteoted Distribution Point

o Detection | Concentration | Dietribytion | Distribution Distribution | Dietribytion | Concentration (1) Concentration (2)
Volatile Organic Compoundas oL S o
[1,1,1-Tachioroethans 81 208 0.7587 0.7927 0.9620 31 4“7 28.0 Undefined 28.0
1, 1-Dichiorosthane woxg 1781 202 | _o07308 0.7204 0.0820 1K) 400 650 Undelined 8 50
1,2-Dichiorosthens (Total) | ug/kg /81 26.8 1~ 07470 0.7658 0.9620 13 T 40% 18.0 Undefined 15.0
2-Outanone He/RgQ 28/81 368 0.7007 09123 0.9620 4.9 7090 210 Undefined 70 9
2-Hexanone no'g 81 266 _ 0.7500 0.7930 0 9820 08 @8 C 280 Undefined 26.0
4-Mothyl-2-Pentanone noMg et 261 0.809 0.9200 0.9820 M 84.2 120 Undefined 54.2
Acetone HO/g 30/81 19 0.6312 0.9767 0.9620 168 28 960 Undefined 226
Bromomethane Ho/kg 181 20.2 0.7367 0.7881 09620 | 31 071 2.00 Undefined 2.00
Carbon Disutfide worg 8/81 24.1 0.7407 ~ 0.8308 0.9820 2.0 “n3 | 13.0 Undefined 13.0
Ethyibenzene Lo 8/81 248 0.7378 0.8087 0.9820 20.4 06 190 Undefined 19.0
Styrene Ho/Mg 8 25.9 0.7378 0.7488 0.9620 30.7 3.2 84.0 “Undefined 39.2
Tetrachiorosthene Ho/xg v 274 0.7872 0.8427 0.9820 28 816 90.0 Undefined 518
Toluene ug/kg 28/81 17.4 0.7100 0.8048 0.9620 219 M1 | TTTwo Undefined 14.0
Trichlorosthens po/kg 2481 40.0 0.5418 0.9202 0.9820 82.8 82.4 640 Undefined 87 4
Xyloowy, Total HOXQ 2301 2006 0.7441 0.8873 0.8820 28.2 38.0 71.0 Undetined 38.0
Semivolatile Organic Compounds
2-Methyinaphthalene ug/kg 488 184 0.1969 0.3187 0.9800 210 200 1000 Undefined 209
Aconaphthene pgig [T 174 0.4888 0.4861 0.9800 19 224 = Undelined 224
Acenaphthylene ug/kg 2/38 212 0.1851 0.3100 0.9800 263 228 760 Undefined 228
Anthracene ug/kg /53 178 0.4840 0.3815 0.9800 198 214 640 Undefined 214
Benzo(a)anthracene uo/g 1483 300 0.2830 0.6280 09800 | 440 340 3500 Undefined 340
Benzo(a)pyrens wokg| 183 238 | 0.3238 0.6388 00800 | 319 281 1700 Undefined 281
Benzo(b)fiuoranthens pworg 1ama 20 0.2737 0.6063 0.9800 2¢ | 318 3600 _ Undefined 318
Benzo(g,h,|)perylene ug/kg 12/83 199 _0.3483 0.6084 0.9800 287 264 80 Undefined 264
|Benzo(k)fiuoranthene ! 1483 | 214 B 0.3838 0.0038 09800 | 261 210 1300 Undefined 270
Bis(2-sthylhoxyliphthaiate | ugkg| 1083 | 350 0.1381 0.6348 09600 | o48 328 1200 Undefined 32%
Butylbenzyl Phthalate 183 202 0,133 0.2884 0.9600 252 219 16.0 Undefined 16.0
Carbazole - y 7/83 202 | oazse8 0.5488 00800 | 284 247 830 Undefined 247
IChrysene Ho/kg 15/83 238 - 0.3310 0.6840 0.8800 321 308 L) Undefined 308
Oi-N-Butyl Phthalale 83 197 0.1712 __ 03808 | 0.980 __248 2% 0 Undefined 28.0 ‘
[DI-N-Octyl Phthalate 2/83 199 | 01484 3181 00000 | 240 20 40.0 | Undefined 40.0
[Dibenzo(a,h)anthracens | ug/kg o83 198 0.2870 0.5028 .98 7 | 28 Undefined 238
Dibenzofuran a3 203" | 0.1447 _0.2767 0.9800 283 228 1.5 Undefined 228
Fiuoranthene _ _lugkg] 1e83 T 0.2200 0.7144 0.8800 801 408 8800 Undelined 406
Fluorane pakg /83 183 0.4077 0.5438 0.9800 07 243 760 Undefined 243
Indeno(1,2,3-cd)pyrene Ho/KQ 1283 | 213 | o338 | oes72 | oes00 | 276 260 1100 Undefined 260
Naphthalens uo/Kg 2/88 200 0.1381 0.3030 0.8800 248 208 78.0 Undefined 78.0
Phenanthrens | 1233 | 388 0.2324 0.8398 0.9600 870 339 5000 Undefined 339
Phenot 2/58 __1ee 1 0.1369 0.3183 0.9800 248 208 84.0 Undefined 540




TABLE 2-21

OU-3 EXPOSURE POINT CONCENTRATIONS FOR INDUSTRIAL WORKERS AND MINOR FREQUENT CONSTRUCTION WORKERS .

NIROP FRIDLEY, MINNESOTA
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Frequency W Statistic | W Statistic UCL ucL Maximum Exposure
Parameter Units of Average Normal Lognormal W TEST Normal Lognormal Detscted Distribution Point

Detection | Concentration | Distribution | Distribution Distribution | Distribution | Concentration (1) Concentration (2)
Pyrene 19/53 324 0.2379 0.7259 0.9800 513 373 4800 Undefined 373
Polychlorinated biphenyls
Aroclor-1016 yo/kg 1/51 21.3 0.1866 0.2511 0.6800 26.2 22.0 150 Undetined 22
Aroclor-1254 2/51 27.6 0.2222 0.2864 0.8800 38.3 27.0 290 Undefined 27
Inorganics
Aluminum m 55/55 3419 0.9388 0.8777 0.8800 3705 3835 7830 Undefined 3835
Antimony m 5/49 2.11 0.8874 0.7821 0.9470 _ 238 232 3.40 Undefined 2.32
Arsenic mg/ki 2/55 2.34 0.6798 0.9548 0.9800 2.8 3.08 13.8 Undefined 3.08
Barium mg/kg | 55/55 43.8 0.8088 0.9785 0.8800 .2 56.4 201 Undefined 56.4
Beryllium mg/kg | 34/55 0.165 0.7282 0.9689 0.8800 0.187 0.186 0.700 Undefined - 0.186
Cadmium mg/kg /55 0.253 0.4826 0.8395 0.9800 0.301 0.273 0.750 Undefined . 0.273
Calcium mg/kg 56/55 106832 0.9118 0.9588 0.8800 12480 15437 34100 Undefined 15437
Chromium mg/kg | 55/565 14.5 0.4591 0.7870 0.9800 18.5 156.7 31.0 Undetined 15.7
Hexavalent Chromium mg/kg 27 1.37 0.3484 0.3678 0.9230 1.77_ 1.55 8.00 Undefined 1.55
Cobalt m 52/55 5.33 0.9752 0.8148 0.9800 _573 6.09 10.4 Undefined 6.09
Copper mo/kg | 50/55 %3 0.1242 0.8762 0.9800 76.4 242 1380 Undefined 24.2
Cyenide mg/kgl 2/55 - 172 0.0579 0.3188 0.9800 4.29 377 90.4 Undefined 0.377
Iron m 55/55 9474 0.5850 0.9376 0.9800 10091 10576 48400 Undefined 10576
Lead mg/kg| 55/55 26.1 0.2014 0.7880 0.9800 49.2 18.9 733 Undefined 18.9
Magnesium mg/kg 55/55 _ 4043 0.8793 0.9280 0.8800 4648 5182 14100 Undefined 5182
Manganese mg/kg | 55/55 421 0.7018 0.8882 0.8800 522 591 2400 Lognormal 591
Marcury ma/kg | 9/55 0.034 0.4673 0.8373 0.8800 0.042 0.037 0.190 Undefined 0.037
Nicke! mo/kg | 51/55 12.3 0.8529 0.9764 0.8800 13.7 13.8 33.5 Undefined 13.8
Potassium m 55/55 348 0.7987 0.9644 0.8800 381 380 1130 Undefined 380
Selenium m 1/47 0.167 0.5577 0.7081 0.8460 0.209 0.190 1.05 Undefined 0.19
Sodium m 54/55 118 0.8264 0.9727 0.8800 134 136 364 Undefined 136
Thallium m 4/53 0.147 0.5823 0.7120 0.9800 0.175 0.1684 0.240 Undefined 0.164
Vanadium mo/kg | 55/565 14.0 0.8874 0.8774 0.9800 15.4 15.6 35.8 Undefined 15.6
Zinc m 51/55 20.6 0.2219 0.8299 0.9800 43§ 30.0 479 Undefined 30
Notes:

The Shapiro-Wilk W-test {(Gilbert, 1587) was used to to determine the distribution of the dataset.

UCL = 95th percentlle upper confidence limit on the mean concentration.

1 - The data is consider to be normally distributed |tmewmthﬂcforanonnaldstrbuﬁonlognatormanthew-tesntalwcwmdnnhcomidaredmbolomonnallydiﬂrlbmod
if the W statistic for a lognormal distribution Is greater than the W-test statistic. If both the W statistic for the nonnal distribution and lognormal distribution are less than the

W-test statistic then the distribution is undefined.

2 - The exposure point concentration s the UCL for a normai distribution if the data is normally distributed or the UCL for a lognorma! distribution if the data is lognormally distributed.
It the distribution is undsfined then the UCL for a lognormal distribution is used for the exposure point concentration. if the UCL exceeded the maximum detected concentration
then the maximum detected concentration was used as the exposure point concentration.




TABLE 2-21

OU-3 EXPOSURE POINT CONCINTRATIONS FOR INDUSTRIAL WORKERS AND MINOR FREQUENT CONSTRUCTION WORKERS
NIROP FRIDLEY, MINNRSOTA
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Frequency W iltatietic | W Siatietio UL Maximum Exposure
Parameter Unite of Average Normal Lognormel W TEST Normal Detected Dietribution Poim
Detection | Concentretion | Distribution | Distribution Distribution Conoentration {1) Concentration (2)
The Toliowing sampies were used in the caiculation of the exposure concentration. T
003-S8-003-01 003-88-030-01 003-88-083-01 003-S8-P08-01
003-58-004-01-AVG 003-88-032-01 003-88-088-01 003-S8-P09-01-AVG
003-58-006-01 003-88-033-01 003-$B-070-01 003-38-P10-01-AVQ
003-58.007-01 003-98-034-01 003-88-071-01 003-88-P11.01-AVG
003-88-008-01 003.88-038-01 003-88-073-01 003-88-P12.01
003-88-013-01 003-88-036-01 003-8B-074-01-AVG 88-01-0001-AVQ
003-8B8-018-01-AVQ 003.688-037-01-AvQ 003-88-300-01 $8-02-0001
003-88-018-01 003-8B-038-01 003-88-320-01 88-02-0204-AVG
003-8S8-017-0% 003-8B-039-01 003-88-P01-01 $8-03-0001
003-88-018-01 003-88-048-01-AVGQ 003-88-P02-01 $8-04-0001
003-S$8-023-01 003-88-047-01 003-88-P03-01 $B8-08-0001
003-58-026-01 003-8B-050-01-AVG 003-86-P04-01 $B8-06-0002
003-58-027-01 003-3B-054-01 003-SB-F08-01
003-58-028-01 003-8B-058-01 003-58-P08-01
003-5B-029-01 003-8B-058-01-AVQ 003-SB-PO7-01
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0OU-3 EXPOSURE POINT CONCENTRATIONS FOR INDUSTRIAL WORKERS AND MINOR FREQUENT CONSTRUCTION WORKERS |

NIROP FRIDLEY, MINNESOTA

PAGE 20OF 3
Frequency W Statistic | W Statistic ucL UcL Maximum Exposure
Parameter Units of Average Normal Lognormal W TEST Normal Lognormal Detected Distribution Point .
Detection | Concentration | Distribution | Distribution Distribution | Distribution | Concentration (1) Concentration (2)

[Pyrene 19/53 324 0.2379 0.7259 0.9800 513 373 4800 Undefined ar3
Polychlorinated biphenyls .

Aroclor-1016 ughg 1/51 21.3 0.1868 0.2511 0.8800 262 220 150 Undefined 22
Aroclor-1254 2/51 27.6 _0.2222 0.2864 0.9800 38.3 27.0 290 Undefined 27
Inorganics

Aluminum mg/kg 55/55 3419 0.9388 0.8777 0.8800 3705 3835 7830 Undefined 3835
Antimony m 5/49 2.11 0.6874 0.7821 0.9470 _2.96 2.32 3.40 Undefined 2.32
Arsenic m 52/55 2.34 0.6798 0.9549 0.9800 —2.81 3.08 13.8 Undefined 3.08
Barium m 55/55 43.8 0.8099 0.9795 0.9800 _522 56.4 201 Undefined 56.4
Beryllium m 34/55 0.165 0.7282 0.9689 0.8800 0.187 0.186 0.700 Undefined 0.186
Cadmium m, /55 0.253 0.4626 0.6398 0.9800 0.301 0.273 0.750 Undefined 0.273
Calcium mgkg|  56/55 10832 0.9118 0.9588 0.8800 12480 15437 34100 Undefined 15437
Chromium mgikg|_56/55 14.5 0.4591 0.7870 0.8800 185 15.7 91.0 Undefined 15.7
Hexavalent Chromlum mg/kg 327 1.37 .3464 0.3678 0.9230 1.77 1.55 6.00 Undefined 1.55
Cobalt mg/kg|  52/55 - 5.33 0.9752 0.8148 0.9800 5.73 6.09 10.4 Undefined 6.09
Copper 50/55 35.3 0.1242 0.8762 0.9600 76.4 24.2 1360 Undefined 24.2
Cyanide ma/kg 2/85 - 1,72 0.0879 0.3188 0.8600 429 .377 90.4 Undefined 0.377
Iron 55/55 9474 0.8850 0.9376 0.8800 10991 10576 48400 Undefined 10576
Lead mghkg| 5585 26.1 0.2014 0.7860 0.9800 49.2 18.9 733 Undefined 18.9

um mgkg| 55/56 4043 0.6793 0.9280 0.8800 4648 5182_ 14100 Undefined 5182

&e mghkgl 5565 421 0.7018 0.9862 0.8800 522 591 2490 0GN0! 591
Mercury 9/565 0.034 0.4673 0.6373 0.8800 0.042 0.037 0.190 Undefined 0.037
[Nickel 51/55 12.3 0.8529 0.9764 0.8800 13.7 13.8 33.5 Undefined 13.8
Potassium §5/55 348 0.7997 —0.9844 0.8800 381 380 1130 Undefined 380
[Selenium 1/47 0.167 0.5577 0.7081 0.9460 0.209 0.190 " 1.05 Undefined 019
Sodium 54/55 118 0.8284 0.9727 0.9800 134 138 364 Undefined 136
Thallium _ m 4753 0.147 0.5623 0.7120 0.9800 0.175 0.164 0.240 Undetined 0.164
Vanadium 55/55 14.0 0.8874 0.8774 0.9800 152 15.6 35.6 Undefined 15.6
L;lnc mghkg] 51/55 29.6 0.2218 0.8280 0.8800 43.9 30.0 479 Undefined 30
Notes:

The Shapiro-Wilk W-test (Gilbert, 1887) was used to to determine the distribution of the dataset.

UCL = 95th percentile upper confidence limit on the mean concentration.

1 - The data is consider to ba nommally distributed if the W statistic for a normal distribution is gnater than the W-test statistic and the data Is considered to be lognormally distributed
if the W statistic for a lognormal distribution Is greater than the W-test statistic. If both the W statistic for the normal distribution and lognormal distribution are less than the

W-test statistic then the distribution is undefined.

2 - The exposure point concentration is the UCL for a normal distribution if the data is normally distributed or the UCL for a lognormal distribution if the data is lognormally distributed.
If the distribution Is undefined then the UCL for a lognormal distribution is used for the exposure point concentration. If the UCL excesded the maximum detected concentration
then the maximum detected concentration was used as the exposure point concentration.




TABLE 2-21

OU-3 EXPOSURE POINT CONCENTRATIONS FOR INDUSTRIAL WORKERS AND MINOR FREQUENT CONSTRUCTION WORKERS
NIROP FRIDLEY, MINNESOTA

Parameter

Units

he lollowing samples were used In the caiculation of the exposure point conocentration.

003-88-003-01
003-88-004-01
003-88-006-01
003-8B-007-01
003-§8.008-01
003-§8-013-01
003-§B-015-01
003-8B-018-01
003-S8-017-01
003-SB-018-01
003-58-023-01
003-5B-026-01
003-58-027-01
003-§B-028-01
003-8B-029-01

-AVG

-AVG

Maximum
Detaocted Distribution
Conoentration | (1) |

PAGEIOF)
W Statistic T ucL
Lognormal W TaST Normal Lognormal
Distribution Distribution | Distribution
003-88.P08-01

Frequency W Ststistlo
of Average Normal

Detection | Concentration | Distribution
003-88-030-01 003-88-003-01
003-88-032-01 003-8B-088-01
003-88-033-01 003-88-070-01
003-88-034-01 003-88-071-01
003-88-035-01 003-88-073-01
003-88-036-01 003-8B8-074-01-AVQ
003-88-037-01-AVG 003-88-30D-01
003-SB-038-01 003-8B-320-01
003-8B-039-01 003-88-P01-01
003-SB-048-01-AVG 003-88-P02-01
003-§8-047-01 003-$8-P03-01
003-88-050-01-AVG 003-88-P04-01
003-88-054-01 003-8B8-P08-01
003-88-058-01 003-58-P06-01
003-88-038-01-AVG 003-88-P07-01

003-88-P09-01-AVG
003-88-P10-01-AVG
003-88-P11-01-AVG
003-88-P12-01
88-01-0001-AVQ
88-02-0001
88-02-0204-AVG
$8-03-0001
88-04-0001
$8-06-0001
§8-08-0002

Exposure
Point

Concentration (2



TABLE 2-22

OU-2 EXPOSURE POINT CONCENTRATIONS"

MAJOR INFREQUENT CONSTRUCTION WORKERS

NIROP FRIDLEY, MINNESOTA

Exposure Unit
Chemicals Sub Area A1 | Sub Area A2 | Sub Area A3 | Sub Area A4 | Sub Area B1 ] Sub Area B2 | Sub AreaD | Sub AreaE | SubAreaF | Other
Volatile Organics Summa m@)
1,1,1-Trichioroathane - - 2600 - ~ - - - - _
1,1-Dichloroethane - - 34 - - -~ -- - - —~ .
1,2-Dichloroethene (total) - - 1.8 14 - - - = =
2-Butanone - - 3500 - - - - - - -
Ethylbenzene - - 140 — - - - - . .
Tetrachloroethene - -~ 1200 - - - - - - -
Toluene - - 190 - - - - - . -
Trichloroethene - 4.1 120 96 - - - - w -
Xylenes, Total - - 580 28 - - - - - .
Semivolatile Organics Summary (mg/kg)
Bap Equivalent - 0.341 3.7 60.7 0.759 0.40 1.59 4.15 0.491 0.236
Fluoranthene - - - 160 - - - - - -
Naphthalene - - 2.7 1.1 -~ - - - - .
Pyrene - - - 130 - - - - - -
Inorganics (mg/kg)
Aluminum 4190 5270 6370 6830 4580 3960 5420 4620 5920 -
Antimony - - 105 2.3 2.3 - - - - -
Arsenic 3.4 8.3 8.6 114 9.4 3 (3] 3.5 4.8 -
Barium - 227 327 306 187 - 129 - 173 261
Cadmium - - 5.3 - - - 4.3 - - -
Chromium 13.6 11.3 114 22.6 12.8 78 43.2 28.3 18.2 --
Copper 10.3 158 1280 1800 43.1 11.5 937 176 26.2 -
iron 24300 18000 275000 38100 12300 8910 30100 14500 16200 -
Lead - 143 453 274 - - 373 292 - -
Manganese 827 2230 20700 5850 1560 747 1960 387 1610 -
Maercury - - 0.19 0.12 - -- - - . .
Nickel - - 142 - - - - — - -
Vanadium — - 32.9 26.1 24.6 - 21.4 23.4 . -
Notes:

1 - The exposure point concentration is the maximum detected concentration in surface and subsurface soll.

-- Chemical was not a COPC for this sub area.




TABLE 2-23

OU-3 EXPOSURE POINT CONCENTRATIONS
FOR MAJOR INFREQUENT CONSTRUCTION WORKERS
NIROP FRIDLEY, MINNESOTA

PAGE 1 OF 2
Maximum Location
Parameter Detected of
Concentration Maximum
Volatile Organic Compounds (ug/kg)
1,1, 1-Tnchioroethane 56 003-S8B-058-01
1,1,2-Tnchioroethane 9 SB-02-0406
1,1-Dichioroethane 11J 003-SB-032-03
1,2-Dichioroethens (total) 15000 003-SB-032-03
2-Butanone 210 J 003-S8-29D-01
2-Hexanone 26 J 003-SB-P11-01-D
4-Methyi-2-pentanone 150 003-SB-028-02
Acetone 1700 003-SB-032-03
Benzene 24 ) 003-SB-032-03
Bromomethane 2J 003-SB-054-01
Carbon Disulhide 14 003-SB-054-02
Ethybenzene 720 003-SB-032-03
Styrene 54 J 003-SB-29D-01
Tetrachioroethene 760 SB-02-0406
Toluene 1000 003-S8-032-03
Trichioroethene 1100 SB-05-1012
Xylenes, Total 7300 003-S8-032-03
Semivolstile Organic (ug/g)
2-Methyinaphthalene 1000 J 003-SB8-028-01
4-Chioro-3-methyibhenol 11000 003-S8-032-03
Acenaphthene 650 J 003-SB-028-01
Acenaphthylens 760 003-SB-017-01
Anthracene 640 003-SB-017-01
Benzo{a)anthracene 3500 003-SB-PO3-01
Benzo{a}pyrene 1700 003-SB-017-01
Benzo(b,lucrantmene 3600 003-SB-P03-01
{Benzo(g, h.i)perylene 820 003-SB-P03-01
Benzo{k)fluoranthene 1300 003-SB-017-01
Bis(2-Ethylhexyl)phthalate 4400 SB-02-0406
Butybenzyl Phthalate 3600 J 003-SB-032-03
Carbazole 530 003-SB-P03-01
Chrysene 1700 003-SB-017-01
Di-n-butyl phthalate 140 $B-02-0406
Di-n-octyl phthalate 84 J 003-SB-030-02
Dibenzo(a,h)anthracene 400 003-SB-017-01
Dibenzofuran 250 J 003-SB-017-01
Fluoranthene 5600 003-SB-017-01
Fluorene 760 J 003-SB-028-01
Indeno(1,2,3-cd)pyrene 1100 003-SB-P03-01
Naphthalene 2300 J 003-SB-032-03
Pentachiorophenol 50J 003-SB-054-02
Phenanthrene 5000 003-SB-P03-01




TABLE 2-23

OU-3 EXPOSURE POINT CONCENTRATIONS
FOR MAJOR INFREQUENT CONSTRUCTION WORKERS
NIROP FRIDLEY, MINNESOTA

PAGE 2 OF 2
Maximum Location

Parameter Detected of
B Concentration Maximum
Phenol 120 J 003-SB-058-03
Pyrene 4800 003-SB-P03-01
Polychlorinated biphenyis (ug/kg)
Aroclor-1016 150 003-SB-030-01
Aroclor-1254 290 003-SB-050-01-D
Inorganics (mg/kg)
Aluminum 7830 003-SB-037-01-D
Antimony 34J 003-SB-017-01
Arsenic 13.8 003-SB-071-01
Barium 201 SB-03-0001
Beryllium 0.7 J 003-SB-058-01
Cadmium 0.75 003-SB-035-01
Calcium 46500 J 003-SB-038-03
Chromium 618 SB-02-0406
Hexavalent Chromium 6 003-SB-035-01
Cobalt 11.4 J 003-SB-P09-03
|Copper 1360 003-SB-035-01
Cyanide 148 SB-07-0406
Iron 48400 J 003-SB-017-01
Lead 733 J 003-SB-017-01
|Magnesium 20000 J 003-SB-038-03
Manganese 2490 SB-03-0001
Mercury 0.32 J 003-SB-013-02
Nickel 335 J . 003-SB-035-01
Potassium 1350 J 003-SB-035-02
Selenium 1.3J 003-SB-058-01
Sodium 487 J 003-SB-068-03
Thallium 0.24 J 003-SB-047-01
Vanadium 35.6 J 003-SB-058-01-D
Zinc 479 J 003-SB-035-01




Exposure
Scenario

Minor Frequent
Construction Worker

Notes:

| Typical industrial Worker

TABLE 2-24

OU-2 SUMMARY OF REFINED RISK ANALYSIS
TYPICAL INDUSTRIAL WORKERS AND MINOR FREQUENT CONSTRUCTION WORKERS
SUB AREAS A3, A4, & E - SURFACE SOl (0 TO & PEET)
NIROP FRIDLEY, MINNESOTA

ICR = 6E-8

HQ < 0.2

ICR = 8E-6

HQ < 0.2

ICR= 1E-8

HQ < 0.2

ICR = 1E-5

SubArea M |

Screening analysis
indicated that the risks
were wihin acceptable
lovels.

Sub Area E Sub Aree E Excluding
Sampile EB004
Not Assessed Not Assessed

Screening analysis
indicated that the risks
were within acceplable
lovels.

‘HQ<0.2

HQ < 0.2

F—qwn - 8E6

Shading indicates that the estimated risks exceed MPCA acceptable leveis (ICRs > 1E-5, HQs > 0.2) for chronic exposures.




TABLE 2-25

SUMMARY OF REFINED RISK ANALYSIS

MAJOR INFREQUENT CONSTRUCTION WORKERS
NIROP FRIDLEY, MINNESOTA

Exposure Estimated Risk
Scenario Sub Area A1 | Sub Area A2 Sub Area A4 Area B1 Area B2 Area D Area E Area F Other
Major infrequent HQ <1 HGQ < 1 HQ < 1iron HQ <1 HQ < 1 HQ < 1 HQ <1 HQ <1 HQ <1
Construction Worker

ICR = 1E-7 ICR =5E-7 HICR = SE-7 ICR =2E-7 ICR =¢E-7 ICR = 1E-6 ICR = 3E-7 ICR = 5E-8

Notes:

Screening avaluation is based on the maximum dstected concentration of all soil samples collected in each sub area.

Shading incdicates that the estimated nsks exceed MPCA accaptable levels (ICRs > 1E-6, HQs > 1) for subchronic exposures.

ICR = Increrental cancer risks.

HQ = Hazard Quotient,

1.1-DCA = 1,1-Dichlorosthane.
PCE = Tetrachioroethane.

TCE = Trchloroethene.

1,1,1-TCA = 1,1,1-Tnchiorosthane.
cPAHs = Carcinogenic PAHSs.




TABLE 2-26

OU-2 MAJOR CONTRIBUTORS TO CANCER RISK AND HAZARD INDICES

TYPICAL INDUSTRIAL WORKERS

NIROP FRIDLEY, MINNESOTA

Sub Area A3 - Subsuriface Soil

ICR = Incremental cancer risk.

HQ = Hazard Quotient.

[Chemical Sample Depth Concentration iICR HQ

| T etrachioroethene AT008D1 8-10 1,200,000 9E-05 0.9
1,1,1-Trichioroethane AT0090D1 8-10 2,600,000 NA 1

ﬁkrid\brouhene AT00901 8-10 120,000 3E-05 NA

AB043D 8-10 69,000 2E-05 NA

Xylenes AT009D1 8-10 580,000 NA 0.5
Iron AT007C 6-8 275,000 NA 1

Manganese AT007C 6-8 20,700 NA 0.7

Notes:




TABLE 2-27

OU-2 MAJOR CONTRIBUTORS TO CANCER RISK AND HAZARD INDICES
MINOR FREQUENT CONSTRUCTION WORKERS
NIROP FRIDLEY, MINNESOTA

Sub Area A3 - Subsurface Soil

ICR = Incremental cancer risk.

HQ = Hazard Quotient.

Chemical Sample Depth Concentration | Units ICR HQ
Tetrachloroethene _AT009D1 8-10 1,200,000 ugkg | 4E-05 0.4
1,1,1-Trichloroethane |  AT009D1 8-10 2,600,000 ug/kg NA 0.4
BaP Equivalents AB043D 8-10 3,166 ug/kg 1E-05 NA
Iron AT007C 6-8 275,000 mg/kg NA 1
Manganese AT007C 6-8 20,700 mg/kg NA 0.6
Sub Area E - Surface Soil

Chemical Sample Depth Concentration | Units ICR HQ
BaP Equivalents EBOO4A 1-3 4,148 ug/kg 1E-05 NA
Notes:



TABLE 2-28

OU-2 MAJOR CONTRIBUTORS TO CANCER RISK AND HAZARD INDICES

MAJOR INFREQUENT CONSTRUCTION WORKER

NIROP FRIDLEY, MINNESOTA

Sub Area A3 - Al Soil

ICR = Incremental cancer risk.

HQ = Hazard Quotient.

1 - Sample AT008D-D is a duphcate 0 sample AT008D.
2 - Samole SA3-SCS-40-D is a duplicate to sample SA3-SCS-4n

Chemical Sample Depth Concentration ICh HQ
1,1,1-Trchiotoethane AT009D1 8-10 2,600,000 NA 6
1,1-Dichioroethane Al(XBD1 8-10 34,000 1E-06 0.04
2-Butanone AT009D1 8-10 3,500,000 NA 3
Tetrachioroethene AT00901 8-10 1,200,000 1E-05 0.8
| Toluene AT003D1 8-10 190,000 NA 0.8
Trichioroethene AT00901 8-10 120,000 | _4E-06 NA
ABO43D 8-10 69,000 2E-06 NA
X AT009D1 8-10 580,000 NA 6
Antimony AT008D-D (1) 8-10 105 NA 2
AT008D 8-10 2.5 NA 04
kron ATOO7C 6-8 275,000 NA 9
|Manganese AT007C 6-8 20,700 NA 0.9
Sub Ares A4 - Al Soil
Chemical Sample Depth Concentrstion ICR HQ
BaP Equivalents ABOG0A 1-3 10,410 2E-06 NA
ATO01A 1-3 10,361 2E-06 NA
Trichioroethene SA3-SCS40-D (2) 3-5 96,000 3E-06 NA
SA3-SCS40 3-5 0.11 4E09 NA
AT004B 3-5 47,000 2E-06 NA
Notes:




TABLE 2-29

SUMMARY OF SOIL RISK CHARACTERIZATION AND IDENTIFICATION OF COCS FOR QU3

NIROP FRIDLEY, MINNESOTA

Cancer Risk — Noncancer Risk
Receptor . Target | Calculated COCs (2) Target | Calculated| Target | Calculated COCs (2)
Risk (1) Risk Hazard Hazard Hazard Hazard
index(3) | Index |Quotient(3)] Quotient
Baseline Evaluation ;
0 - 4 foot depth: Chronic exposure to 35% UCL average concentration throughout building
Typlcal Industrial Worker | 1x10® | 0.35x10 - 1 <1 0.2 <0.2 -
pinoc :;%‘:fwome, 1x10% | 0.36x10° - 1 <1 02 <02 -
0 - 12 feet depth: Short-term fo maximum concentration in localized areas _
Major Infrequent Maximum concentrations at different Chromium (located > 4 feet deep in
c«:’ 1x10° | 2.1x10* [locations. Risks at individual locations lees 1 29 1 1.35  |East Plating Shop AOC. Evaluated as
nstruction Worker | o .

than 1 x 107, hexavaient chromium)
Screening Evaluation
0 - 12 feet depth: Chronic exposure to maximum concentrations in localized areas

) Maximum concentrations at different Chromium (located > 4 feet deep in

Typical industrial Worker 1x10% 2x10° Jlocations. Risks at individual locations less 1 <1 02 0.8 East Plating Shop AOC. Evaluated as

[than 1 x 10°%, hexavalent chromium)
Minor Frequent B “ Maximum concentrations at different Chromium (located > 4 feet deep in
Construction Worker 1x10 1.8x10° [locations. TS'G at individual locations less 1 <1 0.2 0.37  |East Plating Shop AOC. Evaluated as

than 1 x 10°. {hexavalent chromium)

Notes:

1 Values presented are MPCA acceptable cancer risk levels. USEPA target risk range is 1 x 10®to 1 x 10™.
2 COPCs significantly contributing to calculated risks exceeding target risk levels were identified as COCs.

3 Values presanted are MPCA acceptable levels. USEPA target noncancer risk levels are a Hazard Index of 1 for muitiple contaminants and

a Hazard Quotient of 1 for individual contaminants.




TABLE 3-30

SUMMARY OF SOIL RISK CHARACTERIZATION AND IDENTIFICATION OF COCS POR QU3 & OU2

NIROP FRIOLEY, MINNESOTA
Canoer Riek Risk
Receptor Targel | Calouiated €OCs () Torgt |Caloulsted| Targst | Caloulsted COCs (2)
Riek (1) Risk Hamerd | Mamard | Masard | Mazard
Quotient (3 !

Baseline Evaluation OUS
0 - 4 feet depth: Chronic axposury fo 95% UCL average conosniration Hvoughout buliding
Typical industrial Worker | 1x10* | 0.38x 10* - 1 < 02 <02
0 - 12 fwet dapth: Short-em eXpOsUNY (o MAXIMUM conce RORIFR

Major Intrequent
Construction Worker

SO A .
Maximum conoentrations al different
looatione. Risks at individual locations less

than 1 x10°,

Soreening E valuation for
0 12 feot depth: Chronk

Chromium (located > 4 test deep In
East Plating Shop AOC. Evaluated
88 hexavalont chromium)

Maimum concentratons at ditferent Chromium (located > 4 feed deep In
Typical Industrial Worker 1x10* locations. Risks al individual locations lees ] <1 0.2 08 East Plating Shop AOC. Evaluated
, , than1x10* as hexavalent chromium)
Minor Froquont Muxumum concentrations &l different Chromium (located > 4 feet doop i
Construction Workor 1x10* locations. Risks at individual locations less 1 <1 0.2 0.4 East Plating Shop AOC. Evaluated
than 1 x 19%, as hexavaient chromium)
Refined Risk Evaluation for OU2 - Bub Areas A3, A4, and E (4)
0 - 5 feet depth: Chronic sxpaeure (0 §6% UCL average concentration
Typical Industrial Worker | 1x10* | 1x10° - 1 <1 02 <0.2
“C“‘o’;",',,f,'c’,:;‘:,’{,‘,',m, 1x10* 1x10* cPAHg in Sub Area E 1 < 0.2 <02 .

0 - 12 fest depth: Short-(erTD exposwY 10 MAXIMUM EoNCeN!ration in locaiized aress

Major Intrequent
Construction Worker

1,1-DCA, PCE, & TCE in Sub Aren A3,
TCE & cPAHs in Sub Area A4

Noles:

1 - Values presented are MPCA acoepiable oancer risk ievels. USEPA target risk range le 1 x 10%10 1 x 10,
2 - COPCa signifioanily oontributing to caloulated risks exceeding target risk levels were identified as COCa.
3 - Valuss presented are MPCA acceptable levels. USEPA target noncanoer risk ievels are & Hazard Index of 1 for multiple contaminants and

a Hazard Quotient of 1 for individual contaminants.

4 - Only sub areas identified In the soreening risk evaluation as requiring further analysis were evaluatad in the refined risk evaluation.

1,1-DCA = 1,1-Dichiorosthans.
PCE = Tetrechlorosthane.

TCE = Trichloroethense.
1,1,1-TCA = 1,1,1-Trichloroethane.
cPAHs = Carcinogenic PAHSs.

Antimony, lron, Mangansse,
2-Butanone, PCE, 1.1,1-TCA,
Toluene, & Xylene in Sub Area A3.




TABLE 2-31
POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS AND TO BE CONSIDEREDS

FOR THE PROPOSED REMOVAL ACTION
NIROP FRIDLEY, MINNESOTA

. State Requirements

| Operable Unit I ARAR | r7 Comment

Minnesota Department of Public Service

ONE CALL EXCAVATION NOTICE
SYSTEM

1,2,3 Minn. Stat. 216D — Establishment of Notification Center
— Notice of excavation
-- Damage to facilities




| R

- - o

. o Mo

i - o8 TN
oo

Y1OSINNIN 'ATIONA JOUIN
no
J¥YW NOLLYDO 3TdWVS 110S

ﬂmmmm

uw o

froct

Aepunog dlan o ! |

Aepunog dOMIN

Buuog nog
sidwes aysodwon
woyog Ajewotny

083 (oz9) P26
[eCERY L S *
00a7® o %
1283

.y X%




P GISFROLEY00S_SITE_ASSESSMENT APR 13.AUG-98 DNP SAMPLE LOCATION W/ BACKGROUND LAYOUT

Z

A-BG0Y} | —— -,_1—-_:_ T
A-{8003

SAMPLE LOCATION MAP

APPROVED Y -t
OUS REMEDIAL INVESTIGATIONFEASIBILITY STUDY - s
NAVAL INDUSTRIAL RESERVE ORONANCE PLANT o
$MRNESOTA FIGURE 2.2 -




ACAD: 69669m09.dwg

08/17/98 HJP

-— e
TO WEST | L' J
PLATING SHOP | - SB'?‘Z/ B-02
Il romw SB8-—-01/Tw-01 =
EXISTING DRAIN

: DEV&OA&S’;:’Q-I 1 i ERJ I 1 TO SUMP | =
| TION SB-05&
! ) |
|
I
I

et

HALLWAY

DRAFT

SB-06/Tw-e3

LEGEND
oW BUILDING COLUMN
CONCRETE PIER
~\ FORMER SUMP
\_J LOCATION (PRE—1973)
r=—7 FORMER VAPOR
L__J DEGREASER LOCATION
® SOIL BORING/
SB-01/TW-81 TEMPORARY WELL LOCATICN 0 30 )
SCALE IN FEET
DRAWN BY DA} CONTRACT NO.
HJP 8/17/98 SOIL BORING AND TEMPORARY WELL LOCATIONS 6966
CHECKED BY DATE EAST PLATING SHOP APPROYED BY DATE
- SOIL AND GROUNDWATER INVESTIGATION
COST/SCHED—AREA NIROP. FRIDLEY APP B8 DATE
L1 ‘ FHFY
SCALE__ DRAWING NO. REV.
AS _NOTED FIGURE 2-3 o

FORM CADD NO. SDIV_AHDWG

—
- REV 0 - 1/20/58




I

L JU_JU
= J

x

pd

SUB AREA B1
SUB AREA A2 K °
ﬁ
n ; . s [
! ; €= : N
il AREA SUB AREA B2
; j SUB AREA A4 su8 A, - .
é i g I
| e )
! A
! S 4 ~
i S > e SUBAREAD
l v
SUB AREA A1
]!
—= i
g 1
J 41l
i
B . SUB AREA E
X 0
. J Hi
vy
)
! ~ |
e il
DI e W Y y
: Tty T .
Y v —— ————— ——— e
\ 1’
\ o ‘ -+
\ I:l
3 \ il
\ !
= S (1§
ORAWN BY
K PERA =
— APPROVED BY DATE
ceoEn SUB AREA LOCATION MAP _ -
— NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT APPROVED BY oaTE
' ACHEREANEA FRIDLEY, MINNESOTA — —
DIAWING NO. Ld
FIGURE 24| o




07/00/02 w M1t

ACAD; 89660PO).dug

L IYN:

FZA AREA Ad:

smms PROPERTY BOUNDARY

FOR EXACT RESTRICTION LANGUAGE, SEE ROD TEXT
RESIGNATED RESTRICTED ARFAS

FORMER PLATING SHOP AREA:
NO DISTURBANCE OF SORLS BELOW CONCRETE PIT FLOORS WITHOUT
PRIOR WRITTEN APPRQOVAL OF EPA AND MPCA

NO DISTURBANCE OF SOILS THREE (3) FEET OR GREATER BELOW GROUND
SURFACE WITHOUT PRIOR WRITTEN APPROVAL OF EPA AND MPCA

NO DISTURBANCE OF SORS (3) FEET OR GREATER BELOW GROUND
SURFACE WITHOUT PRIOR WRITTEN APPROVAL OF EPA AND MPCA.

= e— - —

i
™ 4
NO.

65%6

DESIGHATED RESTRICTED AREAS APPROVED BY DATE
NAVAL INDUSTRIAL RESERVE
ORDNANCE PLANT APPROVED BY DATE
% 5 FRIDLEY, MINNESOTA

NOT m e £ AGURE2S | 0.

OB CAJD M) SHIV AVEVG - &0V ) - 1/20/%




%‘M’.ﬂ-’.&ﬂﬂ—"
RECEPTORS
EXPOSURE 5
ROUTES 2 |B
| f5| 25|23
SOURCE PRIMARY PRIMARY SECONDARY Eg §g ?ﬁ %@
MEDIUM ~ RELEASE RELEASE : RELEASE S L1
MECHANISM MECHANISM MECHANISM SO INGESTIoN elejolO
DERMAL CONTACT | @ | @ 1 O I O
FUGITIVE DUST
GENERATION
SURFACE &
SUBSURFACE AR —{manon e JeJoTol
EMIsSIoNS INGESTION °
: e £
DERMAL CONTACT | ®
VOLATILE GROUND
EMISSIONS WATER
INGESTION /o)
INHALATION o)
DERMAL CONTACT O
LEGEND:
@ POTENTIALLY COMPLETE EXPOSURE PATHWAY
O INCOMPLETE HYPOTHETICAL EXPOSURE PATHWAY
CHEXaED BY AT A 1 CONCEPTUAL SITE MODEL APPAOVED 8Y DATE
COST/3CHID-AREA m‘mﬂ, APPROVED BY DATE
SCALE 3
NONE | “Ei&lhe 26 | B

FORM CABE MO 18IV .IHINVG - RV ¢ - /BN

F



NIROP Fndley
Record of Decision
Revision: 1

Date August 2003
Section: 3

Page 10f 3

3.0 RESPONSIVENESS SUMMARY

31 STAKEHOLDER COMMENTS AND LEAD AGENCY RESPONSES

A Proposed Plan for Operable Unit 2 (OU2) and Operable Unit 3 (OU3) at the Naval Industrial Reserve
Ordnance Ptant (NIROP) in Fridiey, Minnesota was issued in August 2002. Subsequent to this, the Navy
solicited input from the community on the selected altemative. The Navy set a public comment period
from August 12, 2002 through September 12, 2002. This Responsiveness Summary is a concise and
complete summary of significant comments received from the public and indudes responses to these
comments. The Responsiveness Summary was prepared in accordance with guidance in “Community
Relations in Superfund: A Handbook® (EPA/S40/R-92-009, January 1992). This Responsiveness
Summary provides the decision-makers with information about the views of the community. It also
documents how the Navy, EPA, and MPCA considered public comments during the decision-making
process and provides answers to significant comments.

311 Overview

The Proposed Ptan as presented to the public identified Land Use Controls (LUCs) as the preferred
remedial atemative. Land use controts would consist of the following:

o Designating the site as an industrial or restricted commercial area.

e Allow no soid disturbance deeper than 3 feet below ground surface (bgs) in designated areas.

e Allow no disturbance of soils beneath the concrete pit foundations where metal-finishing operations
previously occurred at the former Plating Shop . thin the Main industrial Buiding.

These LUCs would be protective and permanent 1o the extent they remain in place, until such time that it
can be demonstrated that there is no unacceptable nsk posed by unrestricted access and unlimited use
of the property. A statutory review will be conducted within 5 years after initiation of remedial action to
ensure that the remedy is, or will be, protective of human health and the environment.

312 Background on Community involvement

The public comment period for the proposed action for OU2 and OU3 began on August 12, 2002 and
ended on September 12, 2002. A public meeting was held on August 22, 2002 at the Fridiey Municipal
Center on Fifth Street in Fridiey, Minnesota to accept verbal comments on the proposed action. None of
the comments received would require a revision to the Selected Remedy.

080202/P 3-1 CTO 0003
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313 Summary of Comments Received During the Public Comment Period and Navy
Responses

Following is a summary of the responses to comments received during the public comment period.

1. Comment: Are there any other sites in the Fridley area that were contaminated and redeveloped
when there were restrictions placed on the land?

Response: Yes. The Joslyn Superfund site in Brooklyn Center, not far from NIROP Fridley. It
was a former pole treating plant site.

2. Comment: The expected continued zoning of OU2 and OU3 is industrial or commercial. [f that
were to change, would the local government be the enforcement agency on such a change?

Response: The City of Fridiey would have zoning authority over NIROP Fridley if the federal
government sells the property. In that case, however, zoning authority would not override any
deed restrictions that would likely be in place as a result of LUCs implemented pursuant to the
Record of Decision for the site. Specifically, the property will be limited to industrial/restricted
commercial uses unless prior written approval of MPCA is obtained for other uses. Note that the
Navy considered the City’s future intended land use for this site during the development of the
Record of Decision for the site.

3. Comment: The altematives presented in the Proposed Plan consist of No Action or Land Use
Controls. Why was there no altemative for excavation or for soil remediation?

Response: The Navy, working with MPCA and EPA, has been proactive with actions at QU2
and OU3. A significant amount of contaminated soil and a number of drums and other containers
that contained liquids were removed previously. Geophysical techniques, and historical records
were used to locate areas with the highest contamination. These removal actions focused on
surface soil (that remaining does not pose a problem for industrial workers) and contaminant
sources that could contribute to groundwater contamination. Therefore, the most contaminated
surface and subsurface soil is now gone, and the top six feet of soil is not problematic. However,
some contaminated soil remains below 6 feet bgs.

080202/P 3-2 CTO 0003
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Comment: Have there been any studies regarding natural attenuation? H so, how long would

natural attenuation take (10 years, 100 years, forever) to reduce all risk?

Response: A piot scale treatabiity study is in effect at Anoka County Park, evaluating the use of
enhanced natural attenuation for contaminated groundwater. A similar study is being considered
for contaminated groundwater undemeath the main NIROP building. It is unknown how long
these types of actions would take to reduce all risk.

However, the scope of this proposed plan is limited to soil. Natural attenuation is not expected to
be an effective option for the NIROP soil, based on the type of contamination.

Comment: Has the option of buming the soils to remove contaminants been looked at?

Response: Yes. In the past, soil has been sent to Emile Alabama for incineration. Two ways to
remove remaining sod contamination would be 1) to excavate and incinerate the soil, or 2) soil
venting or injecting vapor in the ground. Both options were considered, but would be technically
and/or economically not feasible.

Comment: |s the area containing residual contamination undemeath the building?

Response: There are three areas of residual contamination. Two areas have contaminants
about six feet below ground surface. The area undemeath the former plating shop building is the
third area that could cause an unacceptabie risk if exposure were to occur. LUCs will be in effect

at all three areas

TECHNICAL AND LEGAL ISSUES

No technical or legal issues to be addressed were identified.
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