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To promote a consistent and informed approach, this document was developed to provide
information to the Michigan Department of Environmental, Great Lakes, and Energy (EGLE)
contractors and the regulated community on methodologies and applications for
determining background concentrations of metals in soil.

This document is available as a technical reference to assist any party interested in the
determination of soil background concentrations of metals at a site to evaluate if response
actions are warranted or if the metals can be attributed to naturally occurring sources.

This document is explanatory and does not contain regulatory requirements. It does not
establish or affect the legal rights or obligations for the determination of soil background
concentrations. It does not have the force or effect of law and is not legally binding on the
public or the regulated community. Any regulatory decisions made by the EGLE regarding
soil background concentrations of metals will be made by applying the governing statutes
and administrative rules to the relevant facts.
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Purpose

The primary goal of Michigan’s cleanup program is to protect human health and the environment
from current and potential threats posed by uncontrolled releases of hazardous substances
(contamination). Contamination at a sitel may come from releases directly related to that site or
from other sources, including naturally occurring substances such as metals found in the soil.

If contaminants at a site are the result of a release and exceed Generic Cleanup Criteria, response
activities or due care measures are typically required if an unacceptable risk is present. If the
contaminant is present due to natural conditions or does not exceed background concentrations at
a site, cleanup or due care obligations are not required under Michigan’s cleanup statutes. When a
chemical of concern is believed to be naturally occurring, it's essential to determine the appropriate
background concentration as part of managing the site.

This document specifically provides guidance that soil background can be applicable to both
natural fill and non-natural fill.

Definitions
For this document, the following terms are defined:

e Background concentration: Concentration or level of a hazardous substance that exists in
the environment at or regionally proximate to a facility that is not attributable to any release
at or regionally proximate to the facility.

e Glacial lobe: Geographic area defined by characteristic glacial deposition of soil and rock by
fingers or lobes of ice as the glacier advanced and retreated.

e “MBSS” means the Michigan Background Soil Survey and refers to both the document
prepared by the EGLE in 2005 and an updated version from 2015.

e Natural fill: Fill that is entirely comprised of soil that is unaltered by human activity from
when it was originally generated by natural processes and is not associated with a release.

e Non-natural fill: Fill that is comprised of a mixture of soil and waste materials, e.g., coal,
clinkers, slag, cement kiln dust, foundry sand, stamp sands, fly ash, construction debris,
etc., that is not associated with a known release or Solid Waste=2.

1 For the purpose of this document, the term “site” is being used as a general reference to a property with
environmental contamination and is not intended to be applied as it is statutorily defined in the Natural Resources and
Environmental Protection Act (NREPA), PA 451 of 1994, as amended.

2 Solid Waste as defined in Section 11506(1)
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e Release: Includes, but is not limited to, any spilling, leaking, pumping, pouring, emitting,
emptying, discharging, injecting, escaping, leaching, dumping, or disposing of a hazardous
substance into the environment, or the abandonment or discarding of barrels, containers,
and other closed receptacles containing a hazardous substance.

e “SDBLs” means the Statewide Default Background Levels found in the Part 201 Generic
Cleanup Criteria tables.

e Soil: An unconsolidated mixture of weathered rock, such as, sand, silt, clay, etc. that may
contain organic matter, and is produced through natural processes.

1.0 Introduction

In Michigan, metals are commonly detected in soil at sites of contamination. However, the
detection of metals in the soil does not necessarily indicate that the metals were released from
man-made sources. The presence of metals in Michigan’s soil may be naturally occurring as a
result of Michigan’s geology and glacial history. These naturally occurring metals in soil are
considered background concentrations.

An evaluation of background soil concentrations is appropriate at any site where metals are
detected above applicable Generic Cleanup Criteria. This evaluation should be conducted
regardless of whether a known release has occurred. Under Part 201 statute and rules, if the
background concentration of a hazardous substance is greater than the Generic Cleanup Criterion,
the background concentration becomes the criterion3.

Note on methods for background concentrations: As a general rule, the method
most representative of regional geology is the method the EGLE recommends to be
used to determine background concentration. This is generally expected to be either
Method (ii) or Method (iv) listed below.

Section 20101 (1)(e) of Part 201, Environmental Remediation, of Natural Resources and
Environmental Protection Act, 1994 PA 451 allows four different methods to determine background
concentrations.

e Method (i) is the Statewide Default Background Levels (SDBLs) that are included with the
table of Part 201 Generic Cleanup Criteria. The SDBLs are applicable to both natural and
non-natural fill soils and can be used for any soil type and for any property in Michigan.

3 Sec. 20120a(10); Part 201 Administrative Rules, Cleanup Criteria Requirements for Response Activity, Michigan
Administrative Code, 2013 AACS R 299.1 - R 299.50
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e Method (ii) is the use of the Michigan Background Soil Survey (MBSS), dated 2005 and
updated in 2015. The MBSS background concentrations can be utilized for both natural
and non-natural fill and are broken down by glacial lobe area and soil type. Because the
MBSS background concentrations are lobe specific, it is important to understand that the
background concentration must be based on where the fill soil is currently located, rather
than the original location of the fill soil. For example, if fill from the Saginaw Glacial Lobe
was moved to a property in the Michigan Glacial Lobe, the Michigan Glacial Lobe
background concentrations would apply to the fill. The origin of the fill and origin of glacial
lobe location of the fill soil is not necessary to utilize the MBSS.

e Method (iii) allows for the use of background concentrations listed in a study or survey
conducted or approved by the EGLE. The MBSS must be used under Method (ii).

e Method (iv) is the use of background concentrations from a site-specific demonstration.
The EGLE approval is required for the use of site-specific background concentrations that
replace criteria established under Method (iv) in accordance with Section 20120b. A site-
specific background concentration established for a native soil that originated at or
regionally proximate to the property, can be used for both natural and non-natural fill that
was brought to the same or regionally proximate property.

Note on Anthropogenic Background: Some contaminants are widespread in the
environment due to general human activities. Examples include polycyclic aromatic
hydrocarbons (PAHs) and dioxins. These low concentrations are referred to as
anthropogenic backgrounds.

Michigan statutes and rules do not preclude comparisons with anthropogenic background
concentrations of hazardous substances that naturally exist in the environment as a basis for
determining a cleanup criterion in place of a generic criterion, so long as the presence of the
hazardous substances is not considered a release(s) under Part 201. Anthropogenic background
concentrations of hazardous substances that do not naturally exist in the environment can be used
to help identify where contaminant levels from a release blend into anthropogenic background
concentrations from unrelated sources. This can help determine the area where cleanup liability
applies.
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2.0 Methods to Establish Background Concentrations

Appendix A of this document contains a flowchart outlining the general process for using soil
background concentrations. Further information on the four specific methods is described below.

2.1 Statewide Default Background Levels

The SDBLs are included in the Generic Cleanup Criteria. If the SDBLs are used, the first step
in the evaluation is to compare the SDBLs to the Generic Cleanup Criteria. When the SDBLs
are higher than Generic Cleanup Criteria, they become the Generic Cleanup Criteria for the
site. If the Generic Cleanup Criteria are higher than the SDBLs, then there is no reason to
compare site data to the SBDLs.

Note on chromium: For total chromium analysis, which includes both trivalent and
hexavalent chromium, criteria footnote H requires total chromium results to be
compared to the hexavalent chromium criterion. The SDBL listed in the Generic
Cleanup Criteria of 18,000 ug/kg is for total chromium and the values in the 2005
MBSS and 2015 MBSS are also for total chromium. If the results of the total
chromium analysis exceed the hexavalent chromium Generic Cleanup Criteria, and the
background concentrations of total chromium are higher, the background
concentration will become the Generic Cleanup Criteria. If total chromium levels
exceed criteria, the EGLE recommends conducting additional testing for hexavalent
chromium. If hexavalent chromium was analyzed, the use of the total chromium
background is not applicable, and those results should only be compared to
hexavalent Generic Cleanup Criteria.

2.2 Michigan Background Soil Survey

The 2005 MBSS is one resource to determine background concentrations for naturally
occurring metals. Part 201 was amended in 2015 to include methods to establish
background concentrations using the 2005 MBSS. The data provided in the 2005 MBSS are
a compilation of soil sampling data from regulated facilities and samples collected and
analyzed by the state incorporated into a soil background database. Additional data from the
United States Geological Survey (USGS) and the United States Army Corps of Engineers
(USACE) are also included in the 2005 MBSS. In 2014, additional soil sampling data from
locations that represent background conditions were collected from files of the EGLE
Remediation and Redevelopment Division (RRD), and the MBSS 2005 was updated in 2015
by the EGLE. The 2015 update of the MBSS (2015 MBSS) must be used the same way as
the 2005 MBSS4.

4 Sec. 20101(1)(e)(ii)
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The soil metals concentrations presented in 2005 MBSS were compiled from limited
locations across the state, and a number of geographic areas did not have background soil
information. Due to the variability in the concerns at each of the locations where the soil
background samples were collected, different suites of metals were analyzed, and a uniform
set of analytical data for each hazardous substance listed is not available.

The 2005 and 2015 MBSSs include the 25 metals listed below.

Aluminum Cadmium Lead Molybdenum Strontium
Antimony Chromium Lithium Nickel Thallium
Arsenic Cobalt Magnesium Selenium Titanium
Barium Copper Manganese Silver Vanadium
Beryllium Iron Mercury Sodium Zinc

Statistical analyses of the sample data for each of the compounds listed, where available,
were completed with subcategories for topsoil, sand, and clay and defined by Michigan’s
four glacial lobe areas.

A technical description of how to establish metal background concentrations utilizing the
2005 or 2015 MBSS is located within the background definition®. A simplified summary
table showing the maximum background concentrations from the 2005 and 2015 MBSS for
each soil type within each glacial lobe is in Appendix B.

Note on selecting the correct glacial lobe map for the MBSS data: When using the
2005 MBSS data to establish a background concentration, the corresponding 2005
MBSS glacial lobe map must also be used. Likewise, if the 2015 MBSS data are
used, the 2015 MBSS glacial lobe map is required. Both the 2005 and 2015 glacial
lobe maps are available as layers within RIDE Mapper.

The metal concentrations in the glacial lobes vary and some have lower naturally occurring
metals concentrations than other glacial lobes. Moving soil from glacial lobes with higher
naturally occurring metal concentration to glacial lobes with lower naturally occurring metals
concentration should be avoided. Any movement of soil must comply with the Part 201
relocation® of soil requirements to avoid creating a new Part 201 facility.

2.3 Other Study or Survey Approved by the Department

Currently there are no other studies or surveys that are approved by the EGLE; however,
these may be proposed to EGLE to evaluate.

5 Sec. 201041(1)(e)(ii)
6 Sec. 20120c
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3.0

2.4 Site-Specific Demonstration

Site-specific demonstrations may be conducted to show background concentrations. To
conduct a site-specific demonstration, soil samples must be collected sufficiently on or near
the site to represent similar soil depositions and lithology; however, the soil samples must
be collected from areas outside where the hazardous substance concentrations are
attributable to a release. Selection of the sample locations should be validated by historical
research, such as historic aerial photograph review, Sanborn map review, Phase |
Environmental Site Assessments, etc. Many statistical methods are available for the data
evaluation of a site-specific demonstration, but EGLE recommends the use of incremental
sampling methods to obtain representative data. EGLE approval is required for site-specific
background concentrations when they exceed Generic or Site-Specific Criteria.”

Use of Soil Background In Fill Material

Natural fill is entirely comprised of soil that is unaltered by human activity from when it was
originally deposited by natural processes and is not associated with a release. Natural fill can
originate from another property and be moved onto the site or can be soil moved from one location
to another location on the same site. MBSS background concentrations can be applied to natural
fill using the glacial lobe where the fill is currently located.

Non-natural fill is soil that is mixed with waste, such as coal, coal ash, clinkers, slag, cement kiln
dust, foundry sand, fly ash, stamp sands, construction debris, etc. In other EGLE documents, this is
referred to as “urban fill”. In general, soil background is applicable to non-natural fill with the
following exceptions.

1)

The physical and chemical properties of certain waste used as fill are significantly different
from the assumptions of soil used in the calculation of the risk-based criteria. For example, if
the fill is a waste that is ultra fine in texture, such as fly ash or cement kiln dust, it would not
be appropriate to use naturally occurring background concentrations, as the dermal
adhesion properties would be different.

If the fill is entirely composed of Solid Waste as defined in Section 11506(1), it may be
regulated under Part 115, Solid Waste Management of the NREPA. In these cases, soil
background concentrations cannot be applied. However, background concentrations can be
used without further evaluation if the fill comes from a known source, is approved as a
beneficial use byproduct or inert material and has written approval from the EGLE’s
Materials Management Division (MMD) under Section 11553.

7 Sec. 20120b(1)
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4.0 Soil Type and Multiple Metals of Concern

The soil type used for the MBSS, and site-specific background concentrations must match the soil
being evaluated. This applies to both the MBSS and site-specific background concentrations. For
example, if the soil at a site is mostly sand, the MBSS background concentrations must come from
the MBSS tables for sand.

For site-specific background concentrations, all samples used to calculate background
concentrations must come from one soil type only. If a site has different soil layers—such as sand
over clay—separate background concentrations must be developed for each soil type.

Site-specific background concentrations can also be applied to fill material, but they must be based
on the same naturally occurring soil type at the site. For example, if a site has natural sand and
imported sand fill, the background concentration must be based on the natural sand and can then be
applied to the sand fill. However, this sand-based background concentration cannot be used for a
different soil type, such as clay fill.

Some sites may contain more than one metal of concern in the soil. In those cases, multiple
methods included in the background definition to establish background concentrations may be
used for different metals at the same site.
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Appendix A: Use of Soil Background Flow Chart

How To Use Background Concentrations

General Process for Non-Metal Hazardous Substances

Compare site
Analytical results concentrations to
criteria

Process for Metal Hazardous Substances

Fill Material~ Determine Compare

: Compare site
Analytical (Verify that one background background

metal

results of the two concentration concentration concentrations

to criteria

exceptions are

i) —(i to criteria*
not present) (Method (i) -(iv)

*NOTE: Comparison of site contaminant concentrations to soil background concentrations is not necessary unless the soil background concentrations
exceed criteria. In that case, the soil background concentration becomes the criteria.
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Appendix B: Maximum Background Concentration Tables
(Includes SDBLs and 2005 and 2015 MBSS concentrations)

Notes/Abbreviations:
e All values are in micrograms per kilogram (ug/kg) (equivalent to parts per billion [ppb]).
e Bold values represent the maximum allowable lobe-specific background concentration.
GL: Glacial Lobe
NA: Not applicable (no value listed)
- : No value calculated (too few samples/detections)

B-1
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TOPSOIL

DELTID Huron-Erie Huron-Erie GL | Saginaw GL Sadinay Michigan GL Michigan Superior GL | Superior GL
Metal Ba'zlf;g':n g 23:)-5 2015 2005 25‘:-5 2005 2((;::-5 2005 2015
Level MBSS MBSS MBSS MBSS MBSS MBSS MBSS MBSS

Aluminum (Al) 6.90E+06 9.69E+06 9.29E+06 1.25E+07 1.09E+07 3.23E+06 3.12E+06 1.63E+07 1.51E+07
Antimony (Sb) NA -- -- -- -- -- -- -- --
Arsenic (As) 5,800 15,200 14,900 13,200 11,800 4,670 4,500 3,800 4,000
Barium (Ba) 75,000 2.20E+05 1.72E+05 78,300 77,900 68,100 65,700 1.63E+05 1.24E+05
Beryllium (Be) NA - - 370 710 - - - --
Cadmium (Cd) 1,200 2,000 2,000 - <2,000 - <2,000 - <2,000
Chromium (Cr) 18,000 37,300 37,000 32,700 30,900 10,200 10,700 36,400 37,000
Cobalt (Co) 6,800 7,000 7,000 6,200 6,100 - <5,000 11,700 11,800
Copper (Cu) 32,000 56,600 50,600 27,500 23,500 13,300 12,400 58,000 50,600
Iron (Fe) 1.20E+07 2.12E+07 2.02E+07 3.13E+07 2.76E+07 8.65E+06 7.19E+06 2.41E+07 2.16E+07
Lead (Pb) 21,000 42,500 38,900 34,900 30,200 24,800 22,400 45,000 38,900
Lithium (Li) 9,800 10,700 10,600 14,700 14,800 3,900 3,000 10,800 10,500
Magnesium (Mg) NA -- 1.35E+07 -- 4.60E+06 -- -- -- --
Manganese (Mn) 4.40E+05 1.39E+06 1.21E+06 1.11E+06 9.05E+05 1.08E+06 1.21E+06 9.65E+05 8.66E+05
Mercury (Hg) 130 170 160 240 400 100 100 120 120
Molybdenum (Mo) NA -- -- -- <5,000 -- -- -- --
Nickel (Ni) 20,000 19,500 16,600 16,600 14,000 - 7,100 39,000 55,200
Selenium (Se) 410 1,200 1,300 500 650 - 530 650 650
Silver (Ag) 1,000 - 1,400 - <250 - - - -
Sodium (Na) NA -- -- -- 1.40E+05 -- -- -- --
Strontium (Sr) NA -- -- -- 1.50E+05 -- -- -- --
Thallium (TI) NA - - - <1,000 - - - -
Titanium (Ti) NA -- -- 2.17E+05 2.08E+05 - - - -
Vanadium (V) NA -- -- 30,500 30,500 -- -- -- --
Zinc (Zn) 47,000 75,000 1.18E+05 61,300 76,100 27,400 45,800 75,000 1.18E+05
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Statewide Huron- Huron- Saginaw Saginaw Michigan | Michigan | Superior | Superior
Metal Default Erie GL Erie GL GL GL GL GL GL GL
Background 2005 2015 2005 2015 2005 2015 2005 2015
Level MBSS MBSS MBSS MBSS MBSS MBSS MBSS MBSS
Aluminum (Al) 6.90E+06 --| 8.23E+06 | 8.68E+06 | 8.22E+06| 8.45E+06 | 6.15E+06 - | 1.60E+07
Antimony (Sb) NA - 9 - 10,800 - 5,000 - 1,900
Arsenic (As) 5,800 19,600 22,800 26,100 17,000 8,410 5,700 - 4,100
Barium (Ba) 75,000 2.20E+05| 1.72E+05 48,900 66,200 67,900 62,500 --| 1.05E+05
Beryllium (Be) NA - 780 - 1,000 - 1,000 - 860
Cadmium (Cd) 1,200 2,000 2,000 1,600 2,000 2,000 2,000 - 2,000
Chromium (Cr) 18,000 20,300 30,400 20,000 19,700 18,400 18,700 - 23,000
Cobalt (Co) 6,800 - 17,900 6,600 15,300 7,300 15,200 - 26,800
Copper (Cu) 32,000 29,700 23,500 19,000 20,200 22,700 29,800 - 50,600
Iron (Fe) 1.20E+07 --| 2.14E+07 | 1.68E+07 | 2.00E+07 | 1.18E+07 | 1.15E+07 - | 3.43E+07
Lead (Pb) 21,000 25,300 24,100 24,400 18,000 38,800 17,700 - 25,100
Lithium (Li) 9,800 - 9,600 11,000 13,500 23,300 11,600 - 25,900
Magnesium (Mg) NA --| 1.50E+07 | 1.38E+07 | 1.81E+07| 2.03E+06 | 1.83E+07 -1 9.11E+06
Manganese (Mn) 4.40E+05 --| 8.73E+05| 6.92E+05| 6.64E+05| 1.35E+06 | 7.45E+05 - | 1.21E+06
Mercury (Hg) 130 400 120 100 230 100 100 - 110
Molybdenum (Mo) NA - 5,000 - 5,000 - <5,000 - 1,400
Nickel (Ni) 20,000 - 30,000 22,200 18,500 18,300 25,900 - 22,900
Selenium (Se) 410 500 1,300 330 1,100 1,300 1,000 - 910
Silver (Ag) 1,000 - 1,200 - 1,400 700 790 - 500
Sodium (Na) NA --| 4.87E+05| 1.66E+05| 5.19E+05| 1.68E+05| 1.50E+05 - | 1.31E+05
Strontium (Sr) NA - | 1.41E+05 --| 1.50E+05 - 94,000 - 72,000
Thallium (TI) NA - 2,700 3,600 2,000 - 1,700 - 1,200
Titanium (Ti) NA --| 2.08E+05| 2.07E+05| 1.94E+05 --| 2.08E+05 - -
Vanadium (V) NA - 38,500 62,000 37,100 45,100 26,700 - 59,600
Zinc (Zn) 47,000 65,800 85,800 48,000 73,600 51,400 56,400 - 72,600
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CLAY

Statewide Huron-Erie | Huron-Erie Saginaw GL | Saginaw GL Michigan | Michigan Superior Superior
Metal Default GL GL 2005 2015 GL GL GL GL
Background 2005 2015 MBSS MBSS 2005 2015 2005 2015
Level MBSS MBSS MBSS MBSS MBSS MBSS
Aluminum (Al) 6.90E+06 1.26E+07 1.60E+07 1.38E+07 1.45E+07 --| 1.60E+07 - 1.21E+07
Antimony (Sb) NA - 11,500 - 1,000 = 11,500 = --
Arsenic (As) 5,800 27,700 22,800 17,900 17,100 6,950 8,700 - 10,400
Barium (Ba) 75,000 2.20E+05 1.72E+05 1.10E+05 1.72E+05 --| 1.08E+05 -- 1.72E+05
Beryllium (Be) NA 1,800 1,000 - 1,000 500 1,000 - 1,000
Cadmium (Cd) 1,200 2,500 2,000 2,500 2,000 2,000 2,000 = <1,000
Chromium (Cr) 18,000 55,000 55,600 37,100 43,500 23,000 55,600 - 55,600
Cobalt (Co) 6,800 12,000 26,800 12,000 26,800 -- 26,800 -- 26,800
Copper (Cu) 32,000 48,200 46,900 28,000 32,200 27,000 23,900 - 50,600
Iron (Fe) 1.20E+07 2.45E+07 3.43E+07 2.91E+07 3.43E+07 -- | 3.01E+07 = 1.37E+07
Lead (Pb) 21,000 30,300 26,200 45,000 38,900 45,000 15,200 - 34,100
Lithium (Li) 9,800 40,900 37,900 40,600 37,900 - 16,900 -- 36,000
Magnesium (Mg) NA - 3.60E+07 - 3.60E+07 - - - -
Manganese (Mn) 4.40E+05 7.67E+05 9.35E+05 5.84E+05 6.61E+05 --| 6.05E+05 --| 7.58E+05
Mercury (Hg) 130 600 500 - 500 - 500 - 500
Molybdenum (Mo) NA - 5,000 - 5,000 = <3,000 = <3,000
Nickel (Ni) 20,000 39,000 43,400 36,700 36,000 - 42,100 - 30,600
Selenium (Se) 410 1,000 1,200 1,200 1,100 1,200 1,300 -- 670
Silver (Ag) 1,000 1,900 1,400 1,000 1,000 1,500 500 - -
Sodium (Na) NA - 5.19E+05 - 3.51E+05 -- - - -
Strontium (Sr) NA - 1.50E+05 - - -- - - 1.50E+05
Thallium (TI) NA - 1,700 - <1,500 - <500 -- --
Titanium (Ti) NA -- - -- 2.08E+05 -- -- -- --
Vanadium (V) NA - 59,600 62,100 48,700 - 59,600 -- 59,600
Zinc (Zn) 47,000 75,000 1.02E+05 65,700 91,900 -- 68,300 - 1.18E+05
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Appendix C: 2005 and 2015 MBSS Glacial Lobe Maps

RIDE Mapper has the 2005 and 2015 MBSS glacial lobe maps as layers that can be turned on.

2005 MBSS
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2015 MBSS



