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1.0 INTRODUCTION

Asama Coldwater Manufacturing, Inc. (ACM) operates an iron foundry located at 180 Asama Parkway, 

Coldwater, Michigan.  The facility is currently operating pursuant to the terms and conditions of Permit 

No. 139-96C and ROP No. MI-ROP-N5814-2006.  On September 11, 2006, ACM submitted an application 

to the Michigan Department of Environmental Quality for a major modifi cation to the existing facility.  

Specifi cally, ACM has proposed to expand the current iron making capabilities of the facility through the 

addition of a new foundry.  On January 16, 2007, ACM received approval under Permit to Install (PTI) No. 

280-06 to construct the new expansion foundry adjacent to the existing foundry.  The new foundry will 

consists of two (2) electric induction furnaces, pouring areas, pouring stations, and a sand mold system 

comprised of automated conveyors, and mold cooling and automated shakeout lines.  Each furnace will hold 

approximately 11 tons of scrap metal and the hourly production rate will be a maximum of 16.5 tons/hour for 

both furnaces combined.

The ACM facility is located in an attainment area for all criteria pollutants subject to regulation under 

the Clean Air Act (CAA).  The existing ACM foundry/facility is a major stationary source as defi ned in the 

Prevention of Signifi cant Deterioration (PSD) regulations codifi ed under 40 CFR 52.21 and the new expansion 

foundry is a major modifi cation of the existing major source.  As detailed in the original application support 

document, the expansion is subject to PSD review because it will result in a signifi cant net increase in 

emissions of carbon monoxide (CO), particulate matter (PM10), and volatile organic compounds (VOC).   

The existing facility is considered an area source of hazardous air pollutants (HAPs).  The new expansion 

foundry will be considered a major source of HAPs, and therefore, the aff ected sources at the expansion 

foundry are subject to the applicable National Emission Standards for Hazardous Air Pollutants (NESHAP) for 

Iron and Steel Foundries, 40 CFR Part 63, Subparts A and EEEEE for new aff ected sources upon startup of the 

new foundry.  In addition, the existing foundry will become subject to the NESHAP Subpart EEEEE for existing 

aff ected sources 3 years after startup of the new expansion foundry.
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1.1 MODIFICATION TO EXISTING PERMIT NO. 280-06

ACM has submitted to MDEQ an application to modify PTI No. 280-06 as a result of minor engineering 

changes on July 20, 2007.  Since the time of the issuance of PTI No. 280-06, ACM has brought in a new 

engineering fi rm to design the equipment layout for the new expansion area and there have been changes 

to the design that required minor revisions to the permit.  MDEQ reports that a copy of the application has 

been forwarded to U.S. EPA, Region V, which contains these engineering changes.  Overall, the total mass 

emissions from the new foundry and operations have not changed.  Instead, due to changes in the ductwork 

and collection hoods, and volumetric fl ows of the various air quality control system baghouses, emissions of 

certain pollutants have been rerouted.  The modeling performed in support of this biological assessment for 

the species of concern includes all new changes to the facility layout, equipment design, and ductwork.

The following is a brief list of the engineering changes that have occurred since the approval of PTI No. 280-

06 and which are addressed in the permit application technical support document submitted on July 20, 

2007:

• Baghouse Flow Rates

- Mold Cooling & Shakeout Baghouse increases from 35,800 acfm to 61,200 acfm

- Casting Cooling & Finishing Baghouse decreases from 75,800 to 65,360 acfm

• Building layout and stack location changes that aff ect dispersion modeling results

• Stack heights for all new stacks will be increased to 118 feet from the various heights that are 
currently in the permit (and some minor changes in diameters)

1.2 ENDANGERED SPECIES ACT

Section 7 of the Endangered Species Act of 1973 (ESA), as amended, provides for interagency consultation 

between the United States Fish and Wildlife Service (FWS) and each federal agency that is undertaking an 

action to ensure that such action is not likely to have an adverse impact on any federally listed threatened or 

endangered species.  

In this circumstance, the issuance of a permit by the state of Michigan pursuant to the PSD regulations found 

at 40 CFR 52.21 has triggered the requirements for an informal consultation.  The U.S. EPA administers a PSD 
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program to issue permits for major sources of certain regulated air pollutants.  To facilitate the issuance of 

such permits, the U.S. EPA either delegates authority to the state to administer the PSD program and issue 

permits or approves a State Implementation Plan under which a state administers its own state PSD program.  

The state of Michigan has been granted delegated status for implementation of the federal PSD program by 

the U.S. EPA and issues such federal permits on behalf of the agency.  Therefore, issuance of PSD permits by a 

delegated state is considered a federal action and triggers the informal consultation process.

1.3 ENDANGERED SPECIES ACT CONSULTATION

In December 2006, MDEQ was informed by the United States Environmental Protection Agency (U.S. EPA) 

that an assessment of the impact of air emissions on certain federally listed endangered species reported 

to have been sighted in Branch County was required.   Specifi cally, pursuant to Section 7 of the Endangered 

Species Act of 1973 (ESA), as amended, the U.S. EPA had initiated the informal consultation process.  

Subsequently, ACM was granted approval by MDEQ to begin construction of the new facility.  The approval 

letter indicated that ACM cannot operate the new facility unless U.S. EPA has conducted its consultation 

under Section 7 of the ESA regarding the permit.  

In late December 2006, ACM was informed by MDEQ that U.S.EPA had initiated the informal consultation 

process and was requiring an assessment of potential impacts on the federally listed endangered species 

in Branch County.  Beginning in January 2007, ACM, NTH Consultants, Ltd. (NTH), and Varnum, Riddering, 

Schmidt, & Howlett (Varnum) began the dialogue process to defi ne the Recommended Scope of Analysis 

(Roadmap) for conducting the endangered species evaluation for the ACM facility.  From January through 

June 2007, several discussions, conference calls, and one meeting at Region 5 headquarters in Chicago took 

place before the fi nal Roadmap was presented to ACM on June 12, 2007.

This assessment fulfi lls the requirements contained in the Roadmap, received June 12, 2007, and 

demonstrates that no adverse eff ect to any federally listed threatened or endangered species will occur as a 

result of the proposed new foundry expansion at Asama Coldwater Manufacturing in Coldwater, MI.  

This assessment report is presented in fi ve sections, including the Introduction in Section 1.  Section 2 

presents a site location and project description that provides an overview of the proposed project and 
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location.  Section 3 provides an overview of the scope of analysis regarding the biological assessment and 

Section 4 provides a summary of the results.  Section 5 provides a summary of the literature search that was 

conducted to identify possible eff ects of lead and manganese on the listed species.  Section 6 provides the  

conclusions of the biological assessment.

 A copy of the U.S. EPA Recommended Scope of Analysis (Roadmap) is presented in Appendix A.  Appendix 

B provides a summary of the emission rates and parameters used in the deposition modeling.  The media-

specifi c calculations and spreadsheets are supplied in Appendix C and the summary of the results of the 

modeling and ecological assessment is provided in Appendix D.

2.0 SITE LOCATION AND PROJECT DESCRIPTION

ACM is located in central Branch County, Coldwater, Michigan, in an industrial park adjacent to several 

small, light industrial operations engaged in various manufacturing and machining processes.  A four-lane 

interstate highway is located to the east of the plant site property boundary.  Coldwater is a city of 10,500  

surrounded by agricultural property/operations.  A site location map is included as Figure 2-1.

ACM manufactures and machines disc brakes and knuckles for the automotive industry.  As a result of 

market economics for vehicles for which these parts are produced, ACM must expand its current operational 

capacity and install additional facilities.  The new foundry will be constructed adjacent to the existing facility 

and on the same property, and will contain two (2) 11-ton electric induction furnaces, a metal casting 

department, and a green sand mold-making department used for creating molds for the castings.  The new 

foundry will be used to produce gray iron, and similar to the existing facility, will utilize clean scrap iron, pig 

iron and in-house foundry returns.



 

 5

 

 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note:  The topographic excerpt is from the Coldwater East 7.5-min. U.S.G.S. quadrangle.  The scale of the map is 1.0” = 1,812 ft (552.3 m). 
 

Figure 2-1.  Asama Coldwater Manufacturing, Inc. Facility Site Location Map

Site Location 
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3.0 SCOPE OF ANALYSIS

This section describes the scope of analysis used to conduct the biological assessment pursuant to Section 

7 of the ESA.  The scope of analysis follows the recommended guidelines developed by the U.S. EPA and 

outlined in the Roadmap transmitted to NTH from U.S. EPA in June 2007.  The scope included emission 

estimates for air pollutants, dispersion and deposition modeling, an ecological risk assessment, and literature 

search.

3.1 ROADMAP

Starting in January 2007, ACM began discussing the scope of the Roadmap with U.S. EPA and what species 

would require a biological assessment for impacts of air emissions from the new ACM foundry.  Several 

discussions between ACM’s technical consultant, ACM’s legal representative, ACM and U.S. EPA occurred 

between January 2007 and June 2007 until the Roadmap was drafted in fi nal form by U.S. EPA and forwarded 

to ACM.  During this time, several discussions between U.S. EPA and the East Lansing Field Offi  ce of the 

FWS occurred to identify Chemicals of Potential Concern (COPCs) and those species to be addressed by the 

assessment.

The Roadmap developed by U.S. EPA established the protocol to be followed when performing the biological 

assessment.  It recommends that the draft Screening Level Risk Assessment (SLERA) Protocol for Hazardous 

Waste Combustion Facilities (EPA530-D-99-001A, August 1999) should be referenced and followed for 

conducting the biological assessment.  Furthermore, the Roadmap describes the recommended benchmarks 

to be used, modeling protocol, assessment area, background levels, pollutants to consider, impacts to 

consider, listed species, and details of a literature search for additional information regarding the eff ects of 

the COPCs on the listed species.

3.2 CHEMICALS OF POTENTIAL CONCERN

The COPCs to be addressed as part of the ESA are Hazardous Air Pollutants (HAPs).  The assessment was 

directed in the Roadmap to evaluate the identifi ed HAPs that readily partition to particulate form (i.e., those 

that have low volatility or vapor pressure).  To determine whether a HAP partitions to particulate form, the 

fraction of COPC air concentration in the vapor phase (Fv) is referenced.  Values for many COPCs are found 
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in Appendix A-2 of the Screening Level Ecological Risk Assessment (SLERA) Protocol for Hazardous Waste 

Combustion Facilities.

Most of the HAPs from the new foundry operations are highly volatile and are emitted in vapor phase and 

have Fv values of 0.  In fact, the only HAPs emitted from the new foundry in particulate form are lead and 

manganese.  Table 3-1 presents the HAPs associated emission rates and Fv values for each process associated 

with the new foundry.

Table 3-1.  HAP Emission Rates and Fraction of COPC in Vapor Phase

Pollutant

MP Baghouse 

Outlet Stack

(lb/hr)1

MCS Baghouse 

Outlet Stack

SS Baghouse

Outlet Stack

COPC in Vapor 

Phase (Fv)2

Benzene 0.24 3.20 1.02 0.0

Toluene 0.028 1.10 0.52 0.0

Phenol ND 1.16 0.12 0.0

Napthalene 0.007 0.53 0.27 0.0

m,p-Xylene 0.008 0.48 0.29 0.0

o-Xylene 0.003 0.18 0.16 0.0

Hexane 0.023 0.18 0.053 0.0

o-Cresol ND 0.23 ND 0.0

Ethyl Benzene 0.005 0.12 0.12 0.0

Styrene 0.003 0.0086 0.11 0.0

Acetaldehyde 0.003 0.081 0.053 0.0

2-Methylnaphthalene 0 0.37 0.17 0.0

1-Methylnaphthalene 0 0.198 0.14 0.0

Manganese 0.0037 0 0 1.0

Lead 0.009 0 0 1.0     
1 The hourly emission rates are based upon a melt rate of 16.5 tons per hour.

2 The values for Fv were taken from Appendix A-2 of the SLERA protocol.  No value for 2-Methylnaphthalene or 1-Methylnaphthalene 
was provided.  Review of reference materials regarding these chemicals indicates that both are highly volatile.

3.3 AIR DISPERSION AND DEPOSITION MODELING

Modeling was performed to predict impacts of lead and manganese in both the soil and air.  The general 

guidance provided in chapter 3 of the SLERA Protocol was followed to assess fate and transport of COPCs 

and predict concentrations and deposition rates.  The U.S. EPA approved AERMOD model was used for both 

dispersion and deposition modeling.  
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AERMOD is a steady-state Gaussian model capable of handling multiple source inputs and producing both 

concentration and deposition impacts from point, area, volume, and open-pit sources.  AERMOD is also 

capable of handling numerous source confi gurations, building inputs, receptor grids and elevated terrain.  It 

is capable of producing both ambient air concentrations and deposition impacts.

Receptor Grid

Consistent with the ambient impact analysis used to support the air permit application, both the dispersion 

and deposition modeling utilized the following receptor grid confi guration:

• Fence Line Receptors: Receptors were placed along the secured facility property boundaries at 25 
meter spacing.

• Near-fi eld Cartesian Receptor Grid: Receptors were placed at 25 meter spacing from the secured 
area boundaries outward to 500 m from the center of the facility sources.

• Mid-fi eld Cartesian Receptor Grid: Receptors were placed at 50 meter spacing from the boundary 
of the Near-fi eld grid out to 1.25 km from the center point.

• Far-fi eld Cartesian Receptor Grid: Receptors were placed at 100 meter spacing from the boundary 
of the Mid-fi eld grid outward to 3 km.

This receptor grid was chosen to identify the maximum ground level impacts from the dispersion and 

deposition modeling.  Such a domain confi guration ensures that the potential worst-case impacts were 

identifi ed, evaluated, and used for the ecological fate calculations for both soil and water.

Meteorological Data

The modeling analyses have been conducted using readily available and representative hourly 

meteorological data.  The MDEQ – Air Quality Division has recently determined representative surface 

characteristics and has prepared pre-processed “AERMOD-ready” surface and upper air MET data fi les, 

including precipitation data, for use in both dispersion and deposition AERMOD modeling.
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The appropriate AQD pre-processed, “AERMOD-ready” dataset (i.e. data processed using AERMET) was 

obtained from the AQD for a full 5-year period for the Branch County Memorial Airport (Station #11675) in 

Coldwater, MI.  As mentioned previously, the 5-year data set utilized in this modeling analysis was for the 

years 2002 through 2006, and the main surface station height is given as 292 meters above Mean Sea Level 

(MSL).  The upper air station processed with this data is White Lake (Station #94847) for the years 2002-2006.

3.3.1 Deposition Modeling

Wet and dry deposition modeling was performed to determine the total deposition of lead and manganese.  

Since lead and manganese are only emitted in the particle form (particle bound) and do not require vapor 

phase portioning, no gas-vapor partitioning of emissions or modeling was necessary.

As was presented in Table 3-1, lead and manganese emissions are only expected from the MP process as a 

result of melting and pouring operations and these emissions are controlled by a fabric fi lter (baghouse).  

Deposition modeling requires knowledge of the particle size distribution for the wet and dry deposition 

calculations.  Particle size aff ects the terminal velocity and rate of deposition of the COPCs.  Information 

regarding the particle-size distribution from an electric induction furnace with fabric fi lter control was 

not available and ACM does not have site-specifi c testing information.  Therefore, the U.S. EPA emission 

factor database found in Section 12.10 – Gray Iron Foundries (updated May 2003) of the AP-42, fi fth edition, 

Compilation of Air Pollutant Emission Factors was used.  As a particle size distribution for an electric induction 

furnace with fabric fi lter control was not available, the particle-size distribution for a cupola furnace 

controlled by a baghouse was used as a surrogate.

3.3.2 Particulate Aerodynamic Distribution – Source Pathway Parameters (Pb and Mn)

Particulate deposition modeling was conducted for the lead and manganese emissions associated with the 

new gray iron foundry.  AERMOD allows the use of two diff erent methods for determining dry deposition 

velocities based on the predominant particle size distribution.  The method used is dependant upon how 

much information is available for particle size breakdowns for a given source.  Method 1 is used, generally, 

when the particle size distribution is known or if greater than 10% of the total mass has a diameter of 10 μm 

or larger.  Method 2 is used when the particle size distribution is not well known and if less than 10% of the 

mass is in particles with a diameter of 10 μm or larger.  
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For the purposes of this modeling, ACM has estimated that the aerodynamic distribution of particulate 

emissions from the new gray iron foundry electric induction furnace and associated baghouse are similar to 

that provided in Chapter 12.10 – Gray Iron Foundries (May 2003 revision) of the AP-42 document.  Specifi cally, 

ACM has used the aerodynamic distribution of particulate that is listed in Table 12.10-9 of Chapter 12.10 for 

a cupola furnace controlled by a baghouse (see Table 3-2 below).  Although Table 12.10-9 estimates that 

only 5% of the total mass of particulates emitted will have a diameter greater than 10 um, the particulate 

distribution is available and ACM has decided to use Method 1 to estimate the dry deposition of particle 

bound lead and manganese in order to provide more accurate results.  

The following is a discussion of how the size distributions are used to determine the model input parameters 

in the Source (SO) pathway for the new furnace.

Expected Particle Size Distribution – Electric Induction Furnace

Lead is only emitted in the particle form and does not readily volatize to the vapor state.  Therefore, it is 

reasonable that the size distribution for lead from an electric induction furnace with fabric fi lter control will 

be similar to the particle size distribution of fl ue gas exiting a cupola furnace with fabric fi lter to control 

particulate emissions.  Similarly, manganese emissions will be in particulate form and should have the same 

particle size distribution.

The mean particle size (Dmean or Dmm) for each of the particle size ranges has been calculated according to 

the following formula, which is Equation 3-1 obtained from Chapter 3 of the September 2005 Human Health 

Risk Assessment Protocol (2005 HHRA Protocol, which updated the 1998 draft protocol) for Hazardous Waste 

Combustion Facilities. Chapter 3 of the 2005 HHRA Protocol outlines specifi cs about performing deposition 

modeling for risk assessment purposes.  As noted below in Table 3-2, the overall lower and upper bounds for 

the particle size distribution have been assumed to be 0 μm and 30 μm, respectively.
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Where:

Dmean (or Dmm) = mass mean particle diameter for the particle size category, μm
D1 = lower bound cut of the particle size category, μm
D2 = upper bound cut of the particle size category, μm

The following is an example calculation for the mean particle size for the size category between 15 μm and 

30 μm.  As shown in the example calculation, the mean particle size for this particle size category is equal to 

22.58 μm.  

Table 3-2 summarizes the mean particle diameters and the associated mass fractions of particulate emissions 

for each particle range based upon aerodynamic distribution information contained in Table 12.10-9 of the 

AP-42 document.

� �

� � > @

 (1/3)3 2 2 3
mean

 (1/3)  (1/3)
mean

D 0.25 μm* 15 μm 15 μm *30 μm 15 μm*30 μm 30 μm

D 0.25* 50,625 μm 12,656.25 μm 22.58 μm

ª º � � �¬ ¼

ª º   ¬ ¼
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Table 3-2.  Summary of Particle Size Distribution for an Electric Induction Furnace Based Upon Table 

12.10-9 of the AP-42 for a Cupola Furnace (w/ Baghouse Control)

Lower Range

of Particle 

Diameter

(μm)

Upper Range

of Particle 

Diameter

(μm)

Mean Particle 

Diameter

For Cumulative

Range 1

 (μm)

Cumulative

Mass % 

<

Lower Range of 

Particle Diam

Fraction of

Mass Within Range

15.0 30.0 23.30 100.0% 0.00

10.0 15.0 12.66 95.0% 0.05

5.0 10.0 7.76 94.9% 0.00

2.5 5.0 3.88 94.9% 0.00

2.0 2.5 2.25 94.2% 0.01

1.0 2.0 1.55 91.5% 0.03

0.5 1.0 0.77 83.4% 0.08

0.0 0.5 0.31 n/a 0.83

Totals ----- 100% 1.00

1  Mean particle sizes represent the mean size for the size ranges associated with a given mass %.  For the fraction above 15 μm in 
diameter, the upper bound of the size range has been assumed to be 30 μm.  For the fraction less than 0.625 μm in diameter, the 
lower bound of the size range has been assumed to be 0 μm. 

From Table 3-2, the mean particle diameter for each range (Dmean or Dmm) was used as Source (SO) pathway 

model inputs for both lead and manganese.  The mass fractions listed in the far right column of Table 43-2 

were also used.  

As indicated in Chapter 3 of the 2005 HHRA Protocol, to determine the mass weighting for each of the mean 

particle sizes for particle-bound materials that may condense onto the surface of particulate matter, the mass 

fraction must be expressed as a fraction of the total surface area of the particle.  Fractional areas have been 

assigned to each of the mean particle sizes presented in Table 3-2 according to the methodology contained 

in Chapter 3 of the 2005 HHRA Protocol (Section 3.2.3).  The following is a brief summary of this procedure, 

followed by an example calculation for the 12.66 μm mean particle size.  
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1. Determine the mean particle radius by dividing the mean diameter by 2.

2. Determine the ratio of the surface area to the volume.  Treating the particle as a sphere, this 
parameter is calculated by dividing 3 by the radius (S/V = 3/radius).

3. Determine a mass weighted proportion of available surface area.  This parameter is calculated by 
multiplying the S/V ratio for a given mean particle size by the weight (mass) fraction associated 
with the mean particle size.

4. Sum the proportion of available surface areas for all of the mean particle sizes.

5. Divide the proportion of available surface area for each mean particle size by the total proportion 
of available surface area to determine a fraction surface area value for each of the mean particle 
sizes.

Example calculation:

12.664 μm

23.30 μm

Proportion  of available surface area S/V*mass fraction 0.474*0.05 0.0237

The sum of all proportions of available surface areas 16.70 ,  therefore:

0.0237Fraction of surface area
16.70

   

 

  0.0014
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Thus, the fractional area associated with the particle bound lead or manganese having a mean particle 

diameter of 12.664 μm is equal to 0.0014.  The preceding calculations were repeated for each of the mean 

particle sizes presented in Table3-2.  Table 3-3 presents the fractional surface area associated with each of the 

mean particle sizes presented in Table 3-2.  These values were used as the mass fractions in the Source (SO) 

pathway parameters for the new electric induction furnace for the particle dry deposition.

Table 3-3.  Surface Area Weighting of Mass Fractions for Particle-Bound Modeling

For The New Electric Induction Furnace (based on Baghouse Control) 1

Mean Particle 

Diameter

(μm) 2

Mean Particle 

Radius

(μm)

Surface Area / 

Volume

Fraction of Total 

Mass

Proportion 

Available Surface 

Area

Fraction of Total 

Surface Area 2

23.304 11.65 0.26 0.000 0.000 0.000

12.664 6.33 0.47 0.050 0.024 0.001

7.768 3.88 0.77 0.001 0.0008 0.000

3.884 2.24 1.34 0.000 0.000 0.000

2.259 1.13 2.65 0.007 0.019 0.001

1.554 0.56 5.31 0.027 0.14 0.009

0.777 0.39 7.72 0.081 0.63 0.038

0.315 0.16 19.05 0.834 15.89 0.95

Totals ---- ---- ---- 4.39 1.00

1    Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities (Section 3.2.3).  U.S.   EPA Offi  ce of Solid Waste and 
Emergency Response.  EPA530-R-05-006, September 2005.

2   Values represent model input parameters in the SO Pathway. 

Particle Density Parameters

Lastly, to complete the information needed in the model Source (SO) pathway, a particle density (g/

cm3) must be entered for each particle diameter entry.  For purposes of this modeling, ACM assumed a 

default particle density for both the lead and manganese particle modeling runs (default = 1.0 g/cm3) as 

recommended in the U.S. EPA’s 2005 HHRA Protocol.  
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3.4 ECOLOGICAL RISK ASSESSMENT

The Roadmap specifi es factors to be considered as part of the ESA analysis to assess the potential impact of 

the emissions from the proposed foundry expansion.  A copy of the Roadmap is included in Appendix A.

Three threatened or endangered species have been reported to have been sighted in the past within Branch 

County. The Indiana Bat (Myotis sodalist), Copperbelly Water Snake (Nerodia erthrogaster neglecta), and 

Mitchell’s Satyr Butterfl y (Neonympha mitchelli) were identifi ed as species of concern for this analysis by 

USFWS.  

Benchmark and Media Identifi cation

Benchmarks and media to be considered for the ESA were identifi ed in the Roadmap.  The benchmarks 

for this assessment are the media specifi c ecological screening levels, when available.  When ecological 

screening levels are unavailable, consideration of risk-based criteria developed from available no-

observed-adverse-eff ect-level (NOAEL) toxicological endpoints for appropriate surrogate species may be 

considered.  The media concentrations to be considered for this assessment were identifi ed as short-term air 

concentrations and long-term soil, surface-water, sediment and plant concentrations.

Natural Resources Impacts

The ESA evaluation therefore considered potential short-term and long-term impacts of both lead (Pb) and 

manganese (Mn) emissions from the proposed ACM expansion.  For short-term exposures, 1-hour, 8-hour, 

and 24-hour averaging time based air concentrations determined by the modeling discussed above were 

considered.  For the assessment of impacts of long-term exposure, the Roadmap directed ACM to use 

portions of the U.S. EPA ’s draft Screening Level Ecological Risk Assessment (SLERA) Protocol for Hazardous 

Waste Combustion Facilities (EPA-530-D-99-001A) as guidance for this assessment. 

The SLERA document contains equations in Chapter 3 to estimate impacts to soil, surface water, sediments, 

and plants based on emissions over extended periods of time.  The equations, the various input data, and 

calculations are summarized in Appendix C.



16

4.0 IMPACT ANALYSIS

The impact analysis for the fate and transport of COPCs consists of two primary exercises: 1.  dispersion and 

deposition modeling of COPCs; and 2.  Calculation of ecological risk using the results of the modeling.  As 

mentioned previously, dispersion and deposition modeling was performed for both lead and manganese 

to predict the concentrations of each pollutant in air and to estimate the rate each pollutant will deposit 

onto soils and surface water.  These results are then used in the ecological risk equations to determine the 

concentration of each pollutant in soils and water and comparing to benchmark levels such as statewide 

background concentrations for soils in Michigan.

4.1 RESULTS OF DISPERSION AND DEPOSITION MODELING

Modeling was performed to predict the worst-case short-term and long-term impacts over a period of 5 

years.  Short-term impacts were defi ned in the Roadmap as a 1-hour, 8-hour, 24-hour averaging period, 

whereas long-term was defi ned as annual.  For each averaging period, the highest predicted off -property 

impact was determined for each of 5 years and the highest impact predicted from fi ve years was used in the 

ecological assessment.  Meteorological data for the years 2002-2006 defi ned the 5-year data period.

The modeling demonstrated that both the ambient air concentrations and deposition rates of lead and 

manganese are very low when compared to the Ecological Benchmarks.  Further, since these represent worst-

case impacts for each pollutant and averaging period, impacts are generally close to the facility property.  

None of the species of concern (Indiana bat, Copperbelly water snake, and Mitchell’s Satyr butterfl y) are 

known to exist in these areas or have been sited.  In fact the closest sighting of any of these species was 

approximately 9 km from the facility.

A summary of the modeling results is presented in Tables 4-1 and 4-2, and is also included in Appendix B.
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Table 4-1. Summary of Dispersion and Deposition Modeling Impacts for Manganese (Mn) 

 1-Hour 8-Hour 24-Hour Annual 

Year 

Wet 

Deposition 

Dydw 

(ug/m2) 

Dry 

Deposition 

Dydp 

(ug/m2) 

Total 

Deposition 

Dydt 

(ug/m2) 

Air 

Concentration 

Cyp 

(ug/m3) 

Wet 

Deposition

Dydw 

(ug/m2) 

Dry 

Deposition

Dydp 

(ug/m2) 

Total 

Deposition

Dydt 

(ug/m2) 

Air 

Concentration

Cyp 

(ug/m3) 

Wet 

Deposition

Dydw 

(ug/m2) 

Dry 

Deposition 

Dydp 

(ug/m2) 

Total 

Deposition

Dydt 

(ug/m2) 

Air 

Concentration

Cyp 

(ug/m3) 

Wet 

Deposition 

Dydw 

(ug/m2) 

Dry 

Deposition

Dydp 

(ug/m2) 

Total 

Deposition

Dydt 

(ug/m2) 

Air 

Concentration 

Cyp 

(ug/m3) 

2002 1.7573 0.23828 1.75373 0.01080 1.77822 0.91893 1.79343 0.00771 2.18296 1.20446 2.20304 0.00557 7.12302 32.38980 34.63102 0.00061 

2003 1.81397 0.19276 1.81397 0.01045 2.31832 0.84265 2.31832 0.00762 2.32182 1.32258 2.32183 0.00441 8.38270 27.00953 29.22033 0.00044 

2004 2.46104 0.21132 2.46104 0.04048 2.54679 0.69702 2.54770 0.00642 2.54933 1.11411 2.54933 0.00442 8.75463 31.41746 33.38078 0.00058 

2005 1.40279 0.22698 1.40279 0.01059 1.74254 0.93442 1.74394 0.00658 1.74254 1.65821 1.75458 0.00427 8.58203 25.82490 26.64958 0.00042 

2006 3.53388 0.20628 3.53388 0.01066 3.53388 0.96852 3.53388 0.00742 3.53393 1.75931 3.53412 0.00392 9.75844 24.97492 27.81139 0.00043 

MAX 3.53388 0.23828 3.53388 0.01080 3.53388 0.96852 3.53388 0.00771 3.53393 1.75931 3.53412 0.00557 9.75844 32.38980 34.63102 0.00061 

 

Table 4-2. Summary of Dispersion and Deposition Modeling Impacts for Lead (Pb) 

 1-Hour 8-Hour 24-Hour Annual 

Year 

Wet 

Deposition 

Dydw 

(ug/m2) 

Dry 

Deposition 

Dydp 

(ug/m2) 

Total 

Deposition 

Dydt 

(ug/m2) 

Air 

Concentration 

Cyp 

(ug/m3) 

Wet 

Deposition

Dydw 

(ug/m2) 

Dry 

Deposition

Dydp 

(ug/m2) 

Total 

Deposition

Dydt 

(ug/m2) 

Air 

Concentration

Cyp 

(ug/m3) 

Wet 

Deposition

Dydw 

(ug/m2) 

Dry 

Deposition 

Dydp 

(ug/m2) 

Total 

Deposition

Dydt 

(ug/m2) 

Air 

Concentration

Cyp 

(ug/m3) 

Wet 

Deposition 

Dydw 

(ug/m2) 

Dry 

Deposition

Dydp 

(ug/m2) 

Total 

Deposition

Dydt 

(ug/m2) 

Air 

Concentration 

Cyp 

(ug/m3) 

2002 4.23443 0.57534 4.23443 0.02609 4.29356 2.21878 4.33028 0.01862 5.27083 2.90821 5.31931 0.01346 17.19874 78.20609 83.61766 0.00147 

2003 4.37989 0.46543 4.37989 0.02523 5.59766 2.03460 5.59766 0.01840 5.60611 3.19341 5.60613 0.01066 20.24031 65.21530 70.55334 0.00107 

2004 5.51596 0.18326 5.51596 0.01211 5.60934 1.02029 5.61033 0.00766 5.66899 1.49889 5.69296 0.00362 18.86028 33.39951 38.12216 0.00042 

2005 3.38708 0.54805 3.38078 0.02558 4.20740 2.25618 4.21072 0.01588 4.20740 4.00379 4.23648 0.01031 20.72154 62.35500 64.34622 0.00101 

2006 8.53266 0.49806 8.53266 0.02574 8.53266 2.33852 8.53266 0.01790 8.53277 4.24791 8.53324 0.00947 23.56206 60.30270 67.15144 0.00105 

MAX 8.53266 0.57534 8.53266 0.02609 8.53266 2.33852 8.53266 0.01862 8.53277 4.24791 8.53324 0.01346 23.56206 78.20609 83.61766 0.00147 
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4.2 ECOLOGICAL RISK ASSESSMENT

The SLERA document presents various equations to estimate impacts to soil, surface water, sediments, and 

plants based on emissions and depositional modeling over extended periods of time.  

Soil Concentrations

SLERA utilizes six integrated equations to determine the potential soil concentration of the chemical of 

concern.  The equations require inputs that are default numbers, site-specifi c numbers, and chemical specifi c 

numbers.  Details on the equations, various default assumptions, and selected site-specifi c input parameters 

are included in Appendix C.

Surface Water Concentrations 

SLERA utilizes eighteen integrated equations to determine the potential surface-water concentration of 

the chemical of concern.  The equations require inputs that are default numbers, site-specifi c numbers, and 

chemical specifi c numbers.  Details on the equations, various default assumptions, and selected site-specifi c 

input parameters are included in Appendix C.

Sediment Concentrations 

SLERA utilized one equation that is based on terms that have been previously defi ned and calculated.  

Plant Concentrations 

SLERA utilizes three integrated equations to determine the potential plant concentration of the chemical of 

concern.  The equations require inputs that are default numbers, site-specifi c numbers, and chemical specifi c 

numbers.  The equations in the SLERA document require various input data, details on the various default 

assumptions and selected site-specifi c input parameters are included in Appendix C.

Literature Search for Ecological Benchmark Data 

U.S. EPA  directed ACM to conduct a Literature Search to determine if applicable ecological benchmarks 

existed for lead and manganese.  U.S. EPA  recommended in the road map the following resources:
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• U.S. EPA  Region 5’s, Resource Conservation and Recovery Act Ecological Screening Levels (http://
www.epa.gov/RCRIS-Region-5/ca/ESL.pdf )

• U.S. EPA  Ecological Soil Screening Levels (http://www.epa.gov/ecotox/ecossl)

• RATL: A Database of Reptile and Amphibian Toxicology Literature by Canadian Wildlife (http://
dsp-psd.communications.gc.ca/Collection/CW69-5-357E.pdf )

• U.S. EPA ’s aquatic life criteria (http://www.epa.gov/waterscience/criteria/aqlife.html)

NTH additionally searched the following database (search terms included lead, manganese, action level, 

screening level, ecological, plant, sediment, air, soil, surface-water)

• IRIS http://www.epa.gov/iris/

• RAIS http://rais.ornl.gov/

• ATSDR http://www.atsdr.cdc.gov/

• CDC http://www.cdc.gov/

• NIOSH http://www.cdc.gov/niosh/

• OHSA http://www.osha.gov/

• MDEQ http://www.michigan.gov/deq

NTH also cross referenced several of the support documents for SLERA including Human Health and 

Ecological Risk Assessment Support to the Development of Technical Standards for Emissions from 

Combustion Units Burning Hazardous Waste Background Document July 1999.

Based on the literature and database review the available ecological benchmarks were identifi ed for lead and 

manganese.  The table below lists the ecological benchmarks and other relevant comparison criteria.   
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Table 4-3 Ecological Benchmarks

Chemical Air Soil Water Sediment Plant

Lead (Pb) 30 ug/m3 [5]
1.5 ug/m3 [13]

53.7 ug/kg [1]
21,000 ug/kg [6]

1,700,000 ug/kg [8]
11,000 ug/kg [9]

1.17 ug/L [1]
10 ug/L [15]

35,800 ug/kg [1]
21,000 ug/kg [6]

Mammals 24 ug/kg 
plant tissue [2]

120,000 ug/kg [7]

Manganese 
(Mn)

2,800 ug/m3 [3]
50 ug/m3 [14]

72,000 ug/kg [4]
440,000 ug/kg [6]

450,000 ug/kg [11]
4,000,000 ug/kg 

[12]

3,600 ug/L [4]
1,900 ug/L [15] 440,000 ug/kg [6] 220,000 ug/kg [10]

[1]  U.S. EPA, Region 5, RCRA Ecological Screening Levels August 22, 2003

[2]  Human Health and Ecological Risk Assessment Support to the Development of Technical Standards for Emissions from Combustion 
Units Burning Hazardous Waste Background Document July 1999 Appendix J p J-21

[3]  ATSDR Toxicological Profi le for Manganese p. 27

[4]  Michigan Department of Environmental Quality Part 201 Criteria Protective of Human Drinking Water values

[5]  OSHA action level www.osha.gov

[6]  Michigan Department of Environmental Quality estimated naturally occurring level in Michigan soils established as a Statewide 
default Background Concentration.

[7]  U.S. EPA ’s Ecological Soil Screening Levels for lead, Plants, March 2005, OSWER Directive 9285.7-70

[8]  U.S. EPA ’s Ecological Soil Screening Levels for lead, Soil Invertebrates, March 2005, OSWER Directive 9285.7-70

[9]  U.S. EPA ’s Ecological Soil Screening Levels for lead, Wildlife  (lowest value protective of both Avian or Mammalian species), March 
2005, OSWER Directive 9285.7-70 – This ECO-SSL was determined to be protective of avian insectivore species, an ECO-SSL for a 
mammalian insectivore was estimated as 56,000 ug/kg.

[10]  U.S. EPA ’s Ecological Soil Screening Levels for Manganese, Plants, April 2007, OSWER Directive 9285.7-71

[11]  U.S. EPA ’s Ecological Soil Screening Levels for Manganese, Soil Invertebrates, April 2007, OSWER Directive 9285.7-71

[12]  U.S. EPA ’s Ecological Soil Screening Levels for lead, Wildlife  (lowest value protective of both Avian or Mammalian species), April 2007, 
OSWER Directive 9285.7-71.  This ECO-SSL was determined to be protective of Mammalian ground insectivore species, an ECO-SSL for 
an avian insectivore ground species was estimated as 4,300,000 ug/kg.

[13]  Federal NESHAP for lead

[14]  Michigan Department of Environmental Quality, Air Quality Division’s air toxics ITSL screening level.

[15}  Michigan Department of Environmental quality, Water Bureau’s Rule 57 risk-based water quality criteria, protective of aquatic life, 
wildlife, and human health. 
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As discussed above, the results were based on worst-case scenarios for short-term and long-term exposures.  

Short-term results were separated into 1-hour, 8-hour and 24-hour exposure scenarios.  Long-term results 

were based on 50 years of ACM operation and separated into soil, surface-water, sediment and plant 

concentrations.  Table 4-4 lists the modeled worst-case short-term air concentrations:

    Table 4-4 Worst-case Short-term Concentrations

Chemical 1-hour (ug/m3) 8-hour (ug/m3) 24-hour (ug/m3)

Lead (Pb) 0.026 0.017 0.013

Manganese (Mn) 0.011 0.077 0.056

Table 4-5 lists the predicted worst-case long-term concentrations based on depositional modeling and 

accumulation over a 50 year period.:

Table 4-5 Worst-case Long-term Concentrations (Accumulation period of 50 years)

Chemical Soil (mg/kg)
Surface Water 

(mg/L)

Sediments (mg/

kg)
Plants (mg/kg wet weight)

Lead (Pb) 0.017 0.0010 0.92 0.0024

Manganese (Mn) 0.0069 0.00042 0.38 0.00098

5.0 SUMMARY AND CONCLUSIONS

5.1 ANALYSIS OF IMPACT

To assess the potential impact on each subject organism in the environment, the short-term and long-term 

values were compared to the ecological benchmark on a chemical-by-chemical basis.  The information 

summarized on Table 5-1 provides a comparison of the modeled/calculated concentrations in various 

media with the selected benchmarks.  The results of the various comparisons are discussed in the following 

paragraphs.



22

5.2 SHORT-TERM AIR CONCENTRATIONS

The highest concentration for lead exposure occurred at the 1-hour averaging time interval was 0.026 ug/m3, 

the highest at the 24-hour averaging time was 0.013 ug/m3, and the highest annual value was 0.0015 ug/

m3. The federal NESHAP for lead is 1.5 ug/m3 (which is a 3-month averaging time); this limit is protective of 

human health and the environment.  A predicted worst-case air concentration would have a hazard quotient 

(HQ) of less than 0.004, which indicates the expansion foundry’s emissions should have no adverse impact on 

human health, animals, or insects. 

The highest concentration for manganese exposure occurred at the 1-hour averaging time was 0.11 ug/m3, 

and a 24-hour averaging time was 0.13 ug/m3. The Agency for Toxic Substances and Disease Registry (ATSDR) 

toxicity profi le for Manganese has established a NOAEL of 2,800-ug/m3 based on laboratory testing on 

rodents, which should therefore be protective animals and insects.  In addition, the Michigan Department 

of Environmental Quality Air Quality Division has established an air toxics screening level of 50 ug/m3 (24-hr 

avg. time). A predicted worst-case air concentration would have a HQ of less than 0.003, which indicates the 

expansion foundry’s emissions will not have an adverse impact on human health, animals, or insects. 
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Table 5-1  Comparison of predicted worst case media concentrations to Selected Ecological Benchmarks 

Estimated long-term concentrations accumulated over 50 years 

using predicted “worst case” deposition 
Selected Ecological Benchmarks and Hazard Quotients (HQ) 

Chemical 

Modeled 

Maximum 

Air Conc. 

24-hour 

avg. time 

(ug/m3) 

Modeled 

Soil 

Conc. 

(ug/kg) 

Modeled 

Surface 

water 

Conc. 

(ug/l) 

Modeled 

Sediment 

Conc. 

(ug/kg) 

Modeled 

Plant 

Conc. 

(ug/kg 

wet 

weight) 

Air 

(ug/m3) 
HQ 

Air 
Water 

(ug/l) 
HQ 

Water 
Sediment 

(ug/kg) 

 

HQ 

Sediment 

Soil 

(ug/kg) 

 

HQ 

Soil 

Lead 0.0056 16.6 1.0 916 2.4 1.5 [4] 0.003
7 

1.17 [1] 
10 [3] 

0.67
0.1 35800 [1] 0.026 53.7 [1]

11,000 [2] 
0.3 

0.002 

Manganese 0.13 6.9 0.4 380 0.98 50 [5] 0.002
6 1,900 [3] 0.008 NA  220,000 [2] 3.1E-5 

Footnotes: 
[1]  U.S. EPA  Region 5, RCRA Ecological Screening Levels 
[2] Lowest value identified as U.S. EPA Ecological Soil Screening levels (ug/kg dry weight in soil) see table below 
[3] MDEQ Rule 57 risk based water quality criteria protective of aquatic life, wildlife, and human health 
[4] Federal NESHAP for lead 
[5] Michigan Department of Environmental Quality, Air Quality Division's air toxics ITSL 
 
 

Table 5-2  U.S. EPA  Ecological Soil Screening Levels (ug/kg dry weight in soil) 
 

Chemical Plants Soil Invertebrates Avian Wildlife Mammalian Wildlife 

Lead 120,000 1,700,000 11,000 56,000 

Manganese 220,000 450,000 4,300,000 4,000,000 



5.3 ESTIMATED LONG-TERM EXPOSURE (ACCUMULATION TIME: 50 YEARS)

5.3.1 Soil

The predicted increased soil lead concentration resulting from the foundry expansion’s emissions at the 

“worst-case” deposition point over a 50-year accumulation period concentration is 16.6 ug/kg.  U.S. EPA  

Region 5’s, Resource Conservation and Recovery Act Ecological Screening Level for lead in soil is 53.7 ug/kg.  

As shown in Table 5-2, the U.S. EPA ’s Ecological Soil Screening Level for lead in soil protective of plants soil 

invertebrates, avian wildlife and mammalian wildlife is 11,000 ug/kg.  This level would have a HQ of less than 

0.7 to as low as 0.002, which indicates the expansion foundry’s emissions will not result in any adverse impact 

in soil on human health, animals, or insects.

The predicted increased soil manganese concentration resulting from the foundry expansion’s emissions at 

the “worst-case” deposition point over a 50-year accumulation period concentration is 6.9 ug/kg.  As showed 

in Table 5-2, the U.S. EPA ’s Ecological Soil Screening Level for manganese in soil protective of plants, soil 

invertebrates, avian wildlife and mammalian wildlife is 220,000 ug/kg.  The predicted deposition level would 

have a HQ of less than 0.00003, which indicates the expansion foundry’s manganese emissions will not result 

in any adverse impact in soil on human health, animals, or insects.

5.3.2 Surface Water

The worst-case deposition modeling for lead would suggest a concentration in surface water of 1.02 ug/l 

after 50 years based upon deposition rates at the point of maximum impact.  U.S. EPA  Region 5’s, Resource 

Conservation and Recovery Act Ecological Screening Level for lead in surface water is 1.17 ug/l; a risk-based 

level protective of aquatic life, human health, and the environment calculated by the Michigan Department 

of Environmental Quality, Water Bureau is 10 ug/l.  The predicted deposition level would have a HQ of less 

than 0.9, which indicates the expansion foundry’s lead emissions over a 50 year accumulation period will not 

result in any adverse impact in surface water on aquatic life, human health, wildlife, or the environment.

The worst-case deposition modeling for manganese predicts a concentration in surface water of 0.42 ug/l 

after 50 years based upon deposition rates at the point of maximum impact.  A risk-based level protective of 

aquatic life, human health, and the environment calculated by the Michigan Department of Environmental 

Quality, Water Bureau is 1,900 ug/l.  The predicted deposition level would have a HQ of less than 0.008, which 

24
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indicates the expansion foundry’s manganese emissions over a 50 year accumulation period will not result in 

any adverse impact in surface water on aquatic life, human health, wildlife, or the environment.

5.3.3 Sediments

The worst-case deposition modeling for lead would suggest a concentration in sediments of 916 ug/kg after 

50 years.  U.S. EPA  Region 5’s, Resource Conservation and Recovery Act Ecological Screening Level for lead in 

sediments is 35,800 ug/kg.  The predicted deposition level would have a HQ of less than 0.03 which indicates 

the expansion foundry’s lead emissions over a 50 year accumulation period will not result in any adverse 

impact in sediments on aquatic life, wildlife, or the environment.

The worst-case deposition modeling for manganese would suggest a concentration in sediments of 380 ug/

kg after 50 years.  Although an ecological benchmark was not determined for manganese in sediments, the 

U.S. EPA ’s Ecological soil screening level for manganese in soil protective of plant growth, soil invertebrates, 

and wildlife is greater than 220,000 ug/kg.

5.3.4 Plants

The predicted concentration for lead in plants based on worst-case modeling estimates is 2.4 mg/kg from 

accumulated lead in soil over 50 years.  According to U.S. EPA ’s Background Document Human Health 

and Ecological Risk Assessment Support to the Development of Technical Standards for Emissions from 

Combustion Units Burning Hazardous Waste (July 1999) calculated that a plant lead level of 24 ug/kg was 

protective of mammalian species.  As shown in Table 5-2, the U.S. EPA’s Ecological Soil Screening Level for soil 

protective of plants has been estimated at 120,000 ug/kg.

The predicted concentration for manganese in plants based on worst-case modeling estimates is 0.981 ug/kg 

after 50 years.  As shown in Table 5-2, the U.S. EPA ’s Ecological Soil Screening Level for soil protective of 

plants has been estimated at 220,000 ug/kg.
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5.4 CONCLUSIONS

ACM has addressed the issues identifi ed in the Roadmap for a screening level Ecological Risk Assessment for 

its proposed expansion at the Coldwater, Michigan facility.  Throughout this process, worst-case scenarios 

were used to determine maximum potential impacts to the environment, to assess threatened and 

endangered species that may be found in Branch County.  Based upon the worst-case scenario assessment, 

it is apparent that the emissions from the expansion of the ACM plant will have a negligible impact on the 

environment and pose no additional risk to threatened and endangered species because short-term and 

long-term impacts are well below the available ecological screening levels, and/or risk-based environmental 

limits developed by environmental regulatory agencies.



APPENDIX A
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Recommended Scope of Analysis  
for 

Endangered Species Evaluation  
Asama Coldwater Manufacturing Plant -- Foundry Expansion Project 

 
March 1, 2007 

 
 
Purpose of analysis: 
 
The analysis is intended to determine whether the emissions from the proposed expansion to the 
Asama Coldwater Manufacturing (ACM) Plant may affect federally listed threatened and 
endangered species in accordance with section 7 of the Endangered Species Act of 1973, as 
amended (16 USC 1531 et seq) (Act).  This scope of analysis, or roadmap, incorporates USEPA’s 
ecological risk assessment process to address the decision points in section 7 of the Act.  Portions 
of the USEPA’s draft Screening Level Ecological Risk Assessment (SLERA) Protocol for 
Hazardous Waste Combustion Facilities (EPA 530-D-99-001A) provide guidance for this 
analysis.  Although this guidance was developed to assess the impact of hazardous waste 
combustion facilities on the environment, it offers general approaches that may be helpful for 
assessing the fate of chemicals released to the air from various types of industrial facilities. 
 
Overall, the evaluation should focus on only those emissions from the proposed expansion at the 
facility.  To complete this analysis an understanding of the background concentrations and 
deposition patterns is needed.  The anticipated emissions from permitted, but not yet operational, 
facilities other than ACM should be included in background. The anticipated concentration in air 
or deposition at sites that have the potential for supporting listed species should be compared 
against no observed adverse effects level (NOAEL) benchmarks thought to be protective of the 
appropriate group (e.g., threatened and endangered species).  The evaluation should look at the 
incremental addition in the context of background concentrations. 
 
Benchmarks:   
 
For these analyses, commonly accepted NOAEL benchmarks should be used.  Where more than 
one appropriate benchmark can be found the more protective value should be used, unless an 
explanation is given to justify a less protective benchmark.  When there is no commonly accepted 
benchmark, there should be a search of the scientific literature for relevant toxicity information to 
provide a basis for risk assessment for the species of concern.  For the Indiana bat, the USEPA 
Region 5’s, Resource Conservation and Recovery Act Ecological Screening Levels 
(http://www.epa.gov/RCRIS-Region-5/ca/ESL.pdf and the USEPA Ecological Soil Screening 
Levels (http://www.epa.gov/ecotox/ecossl) for mammalian insectivores may be used to 
determine benchmarks. 
 
Modeling protocol: 
 
Modeling should follow the general guidance provided in Chapter 3 of USEPA’s SLERA 
protocol for assessing chemical fate and transport.  The modeling should show air concentrations 
and, where appropriate, deposition for the types of air pollutants evaluated.  The air emissions 
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resulting from the project should be modeled at the facility level, not on a unit basis.  Total 
impacts should be evaluated looking at the combined effects of the vapor phase, particle phase 
and particle-bound phase of pollutants.  ISCST3 or AERMOD are acceptable models for this 
analysis.  For chemicals amenable to deposition (i.e., chemicals with a lower vapor pressure than 
benzene), models in the SLERA guidance should be used to estimate concentrations in soil, 
sediment and surface water in conjunction with relevant fate and transport parameters.  Those 
compounds with high vapor pressures that do not readily partition to particle deposition will be 
excluded from the analysis.  This analysis should use the “Fv” values found in the SLERA 
guidance document.  “Fv” values representing the fraction of the air concentration in the vapor 
phase for compounds of potential concern are presented in Appendix A-2.  “Fv” values are 
unitless numbers that are calculated using the compound specific vapor pressure, solubility, and 
melting point.   
 
Assessment Area: 
 
A specific assessment area has not been identified for this project.  The U.S. FWS has identified 
the listed species that may be present in the area, and the analysis for the initial ecological 
screening will assume that each species is exposed to the highest concentration in air, soil, water, 
and ingested plant tissue for each pollutant. 
 
Background Levels: 
 
Background levels of pollutants of concern should be located for soil, water and sediment.  If 
actual values cannot be located, representative values may be used. 
 
Suite of pollutants to consider: 
 
The assessment should cover criteria pollutants and hazardous air pollutants (HAP) of potential 
interest for this proposed project.  The HAPs emitted from this proposed project are the 
following: 
 

Acetyldehyde  
Benzene 
o-Cresol 
Ethyl Benzene 
Hexane 
1-Methylnapthalene 
2-Methylnapthalene 
Napthalene 
Phenol 
Styrene 
Toluene 
m,p-Xylenes 
o-Xylene 
Lead 
Manganese 
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Types of impact to consider: 
 

1. Short term: depending on the pollutant the investigation should compare worst 1-hr, 8-hr, 
and 24-hr concentrations in air with appropriate benchmarks for acute effects.  For the 
Indiana bat, Copperbelly watersnake and the Mitchell’s Satyr butterfly, the investigation 
should determine the impacts to food sources that may have taken up contaminants 
through soil, water and sediment, direct deposition on plants and plant tissue 
concentrations.  To estimate the exposure to the Mitchell’s Satyr butterfly, assume the 
amount deposited to plant surfaces is equal to 50% of the soil deposition value and add 
that number to an estimate for plant tissue concentrations of the contaminant resulting 
from root uptake. 

2. Long term: depending upon the pollutant, the investigation should compare the worst 1-yr 
of 5 concentration in air or deposition on soil with appropriate benchmarks for chronic 
effects.   

3. For compounds that may accumulate, the investigation should evaluate estimated total 
deposition over the life of the project.  These concentrations should be compared against 
benchmarks. 

 
Listed Species: 
 
The following are the listed threatened and endangered species which may be present in the 
action area based on proximity to known occurrences and presence of suitable habitat: 
 

1. Indiana Bat (Myotis sodalis):  In Michigan, summering Indiana bats roost in trees in 
riparian, bottomland, and upland forests from approximately April 15 to September 15.  
Indiana bats may summer in a wide range of habitats, from highly altered landscapes to 
intact forests.  Roost trees are typically found in patches of forests of varying size and 
shape, but have also been found in pastures, hog lots, fence rows, and residential yards.  
Indiana bats area often found in palustrine forested wetlands with an open understory. 

 
2. Copperbelly Water Snake (Nerodia erythrogaster neglecta): Habitat for this species 

consists of bottomland forest, scrub/shrub and emergent wetlands, and the uplands 
around them (Conant 1949; Kingsbury 1996; Roe 2002; Herbert 2003; Roe et al. 
2003, 2004).  Although the species is a water snake, a substantial amount (1/4-1/3) of 
its time is spent away from water in the terrestrial forested part of its habitat.. 

 
3. Mitchell’s Satyr Butterfly (Neonympha mitchellii mitchellii): Although this species’ habitat 

requirements are not yet fully understood, this butterfly appears to be restricted to calcareous 
wetlands that range along a continuum from open fen, wet prairie, prairie fen, and sedge 
meadow to shrub-carr and tamarack savanna 

 
Literature Search: 
 
Conduct a literature search for the issues related to the effects of air pollutants on the listed 
species, on species within the same genus, and on species within the same family.  For the 
copperbelly water snake, a search of “RATL: A Database of Reptile and Amphibian Toxicology 
Literature” developed by the Canadian Wildlife should be adequate (http://dsp-
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psd.communication.gc.ca/Collection/CW69-5-357E.pdf).   If a search of this document does not 
provide benchmarks for the pollutants of concern, project impacts should be compared to U.S. 
EPA’s aquatic life criteria (http://www.epa.gov/waterscience/criteria/aqlife.html).   With respect 
to root uptake of contaminants, search for studies on the toxicity of heavy metals to plants to 
locate exposure concentrations and data on tissue concentration.  Document the databases, search 
terms, and results.  The source of all factual statements should be clearly indicated. 
 



APPENDIX B

EMISSION RATE SUMMARY AND

PARAMETERS USED IN DEPOSITION MODELING



Source:  Table 12.10-9.  Particle Size Distribution Data and Emission Factors for Gray Iron Foundries - CUPOLA FURNACE

Lower Range 
of Diam

Upper Range 
of Diam Dmm

Cumulative 
Mass %

Fraction of 
Mass in 
Range

15.0 30.0 23.304 100.0% 0.00
10.0 15.0 12.664 95.0% 0.05
5.0 10.0 7.768 94.9% 0.00
2.5 5.0 3.884 94.9% 0.00
2.0 2.5 2.259 94.2% 0.01
1.0 2.0 1.554 91.5% 0.03 2.5 or less
0.5 1.0 0.777 83.4% 0.08 0.999
0.0 0.5 0.315 0.83

Total 1.00 diam/2 3/a
a b c b x c

Lower Range 
of Diam

Upper Range 
of Diam

Cumulative Mass % 
<= Lower Diam

(Baghouse or ESP)

Mass %
Within Size 

Range
Mean 

Diameter

Mean 
Particle 
Radius

Surface 
Area / 

Volume
Fraction of 
Total Mass

Fraction of 
Total Surface 

Area
(um) (um) (%) (%) (um) (um) (um)-1

15.0 30.0 100.0% 0.0% 23.304 11.65 0.257 0.000 0.0000 0.0000
10.0 15.0 95.0% 5.0% 12.664 6.33 0.474 0.050 0.0237 0.0014
5.0 10.0 94.9% 0.1% 7.768 3.88 0.772 0.001 0.0008 0.0000
2.5 6.0 94.9% 0.0% 4.478 2.24 1.340 0.000 0.000 0.0000
2.0 2.5 94.2% 0.7% 2.259 1.13 2.656 0.007 0.019 0.0011
1.0 1.3 91.5% 2.7% 1.130 0.56 5.312 0.027 0.143 0.0086
0.5 1.0 83.4% 8.1% 0.777 0.39 7.724 0.081 0.626 0.0375
0.0 0.5 83.4% 0.315 0.16 19.049 0.834 15.887 0.9514

TOTAL ---- 100.0% ---- ---- ---- 1.000 16.70 1.00

Particle Size Mass Percents and Mean Diameter Surface Area Weighting (Particle Bound Modeling)

Proportion 
Available 

Surface Area

File: Particle Distribution and Deposition Results Summary     Page: Particle Data 7/30/2007    1:54 PM



Table 1.  Modeling Results for Manganese (Mn)

Wet 
Deposition

Dry 
Deposition

Total 
Deposition

Air 
Concentration

Wet 
Deposition

Dry 
Deposition

Total 
Deposition

Air 
Concentration

Wet 
Deposition

Dry 
Deposition

Total 
Deposition

Air 
Concentration

Wet 
Deposition

Dry 
Deposition

Total 
Deposition

Air 
Concentration

Dydw Dydp Dydt Cyp Dydw Dydp Dydt Cyp Dydw Dydp Dydt Cyp Dydw Dydp Dydt Cyp
ug/m2 ug/m2 ug/m2 ug/m3 ug/m2 ug/m2 ug/m2 ug/m3 ug/m2 ug/m2 ug/m2 ug/m3 ug/m2 ug/m2 ug/m2 ug/m3

2002 1.75373 0.23828 1.75373 0.01080 1.77822 0.91893 1.79343 0.00771 2.18296 1.20446 2.20304 0.00557 7.12302 32.3898 34.63102 0.00061

2003 1.81397 0.19276 1.81397 0.01045 2.31832 0.84265 2.31832 0.00762 2.32182 1.32258 2.32183 0.00441 8.3827 27.00953 29.22033 0.00044

2004 2.46104 0.21132 2.46104 0.01048 2.54769 0.69702 2.5477 0.00642 2.54933 1.11411 2.54933 0.00442 8.75463 31.41746 33.38078 0.00058

2005 1.40279 0.22698 1.40279 0.01059 1.74254 0.93442 1.74394 0.00658 1.74254 1.65821 1.75458 0.00427 8.58203 25.8249 26.64958 0.00042

2006 3.53388 0.20628 3.53388 0.01066 3.53388 0.96852 3.53388 0.00742 3.53393 1.75931 3.53412 0.00392 9.75844 24.97492 27.81139 0.00043

Table 2.  Modeling Results for Lead (Pb)

Wet 
Deposition

Dry 
Deposition

Total 
Deposition

Air 
Concentration

Wet 
Deposition

Dry 
Deposition

Total 
Deposition

Air 
Concentration

Wet 
Deposition

Dry 
Deposition

Total 
Deposition

Air 
Concentration

Wet 
Deposition

Dry 
Deposition

Total 
Deposition

Air 
Concentration

Dydw Dydp Dydt Cyp Dydw Dydp Dydt Cyp Dydw Dydp Dydt Cyp Dydw Dydp Dydt Cyp
ug/m2 ug/m2 ug/m2 ug/m3 ug/m2 ug/m2 ug/m2 ug/m3 ug/m2 ug/m2 ug/m2 ug/m3 ug/m2 ug/m2 ug/m2 ug/m3

2002 4.23443 0.57534 4.23443 0.02609 4.29356 2.21878 4.33028 0.01862 5.27083 2.90821 5.31931 0.01346 17.19874 78.20609 83.61766 0.00147

2003 4.37989 0.46543 4.37989 0.02523 5.59766 2.0346 5.59766 0.01840 5.60611 3.19341 5.60613 0.01066 20.24031 65.2153 70.55334 0.00107

2004 5.51596 0.18326 5.51596 0.01211 5.60934 1.02029 5.61033 0.00766 5.66899 1.49889 5.69296 0.00362 18.86028 33.39951 38.12216 0.00042

2005 3.38708 0.54805 3.38078 0.02558 4.2074 2.25618 4.21072 0.01588 4.2074 4.00379 4.23648 0.01031 20.72154 62.355 64.34622 0.00101

2006 8.53266 0.49806 8.53266 0.02574 8.53266 2.33852 8.53266 0.01790 8.53277 4.24791 8.53324 0.00947 23.56206 60.3027 67.15144 0.00105

Year

1-hour 8-hour 24-hour Annual

Annual

Year

1-hour 8-hour 24-hour

Particle Distribution and Deposition Results Summary



APPENDIX C

MEDIA SPECIFIC CALCULATIONS AND SPREADSHEETS



1 

Appendix C 
Summary of Input Parameters 

 
Soil Concentration Calculations for Lead and Manganese – Tables C-1 Lead and 
C-1 Manganese 
SLERA utilizes six integrated equations to determine the potential soil concentration of 
the chemical of concern.  The equations require inputs that are default numbers, site-
specific numbers, and chemical specific numbers.  The following is a list of default 
numbers utilized to generate the chemical specific potential soil concentration: 

• BD – Soil bulk density 1.5 g/cm3 
• Vdv – Dry deposition velocity 3 m-g-s/cm-ug-yr 
• Osw – Soil volumetric water constant 0.2 ml/cm3 
• R – Universal gas constant 0.00008205 atm-m3/mol 
• Ta – Ambient temperature 298 K 
• Ps – Solids particle density 2.7 g/cm3 

 
The following is a list of site specific numbers used to calculate the chemical specific 
potential soil concentration and the basis for the number: 

• Zs – Soil mixing zone depth 20 cm – SLERA’s recommended number for tilted 
soil 

• RO – Average annual surface runoff 25.4 cm/yr – Water Atlas of the United 
States, 1973. 

• P – Average annual precipitation 76.2 cm/yr – Water Atlas of the United States, 
1973. 

• I – Average annual irrigation __ cm/yr 
• Ev – Average annual evapotranspiration 63.5 cm/yr – Water Atlas of the United 

States, 1973. 
• TD – Time 50 yr – Based on the expected lifetime of the manufacturing facility 

 
The following is a list of chemical specific numbers used to calculate the potential soil 
concentration and the basis for that number 

• Q – Chemical of Potential Concern (COPC) specific emission rate – modeling 
o Pb – 0.00113 g/s 
o Mn – 0.000468 g/s 

• Fv – Fraction of COPC air concentration in vapor phase – SLERA Appendix A-2 
o Pb – 0.0 unitless 
o Mn – 0.0 unitless 

• Cyv – Unitized yearly average air concentration from vapor phase – modeling 
o Pb – 0.0 ug-s/g-m3 
o Mn – 0.0 ug-s/g-m3 

• Dywv – Unitized yearly average wet deposition from vapor phase – modeling 
o Pb – 0.0 s/m2-yr 
o Mn – 0.0 s/m2-yr 

• Dydp – Unitized yearly average dry deposition from particle phase – modeling 
o Pb – 0.0692089 s/m2-yr 
o Mn – 0.0692090 s/m2-yr 

• Dywp – Unitized yearly average wet deposition from particle phase – modeling 
o Pb – 0.0208514 s/m2-yr 
o Mn – 0.0208510 s/m2-yr 

• ksg – degradation – SLERA Appendix A-2  



2 

o Pb – 0 1/yr 
o Mn – 0 1/yr 

• Kds – Soil-water partition coefficient SLERA Appendix A-2 
o Pb – 900 cm3/g 
o Mn – 900 cm3/g 

• Da – Diffusivity of COPC in air – SLERA Appendix A-2 
o Pb – 0.0543 cm2/s 
o Mn – 0.1330 cm2/s 

• H – Henry’s Law constant – SLERA Appendix A-2 
o Pb – 0 atm-m3/mol 
o Mn – 0 atm-m3/mol 

 
 
Water Deposition Calculations and Surface Water Concentrations for Lead and 
Manganese – Tables C-2 & C-3 Lead and C-2 & C-3 Manganese  
 
SLERA utilizes eighteen integrated equations to determine the potential surface-water 
concentration of the chemical of concern.  The equations require inputs that are default 
numbers, site-specific numbers, and chemical specific numbers.  The following is a list of 
additional default numbers utilized to generate the chemical specific potential surface 
water concentration (terms utilized in previous equations were not repeated): 

• Cd – Drag coefficient 0.0011 unitless 
• W – Average annual wind speed 3.9 m/s 
• Pa – density of air corresponding to water temperature 0.0012 g/cm3 
• Pw – density of water corresponding to water temperature 1 g/cm3 
• k – von Karman’s constant 0.4 
• lz – Dimensionless viscous sublayer thickness 4 unitless 
• ua – Viscosity of air  g/cm-s 
• dbs – Depth of upper benthic sediment layer 0.03 m 
• BS – Benthic solid concentration 1.0 g/cm3 
• Obs – Bed sediment porosity 0.6 L-water/L-sediment 
• Twk – Water body temperature 298 K 
• b – Empirical slope coefficient 0.125 unitless 
• RF – USLE rainfall (or erosivity) factor 0.36 yr-1 
• K – USLE erodibility factor 0.36 ton/acre 
• LS – USLE length-slope factor 1.5 unitless 
• C – USLE cover management factor 0.1 unitless 
• PF – USLE supporting practice factor 1.0 unitless 

 
The following is a list of site specific numbers used to calculate the chemical specific 
potential surface water concentration and the basis for the number (terms utilized in 
previous equations were not repeated): 

• Aw – Water body surface area 360,000 m2 – Estimated off of aerial photos of the 
modeling limits 

• Ai – Impervious watershed area receiving COPC deposition 2,250,000 m2 – 
Estimated off of aerial photos of the modeling limits 

• Al – Total watershed area receiving COPC deposition 36,000,000 m2 – Estimated 
off of aerial photos of the modeling limits 

• ER – Soil enrichment ratio 1 unitless – SLERA Appendix B 
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• TSS – Total Suspended Solids 10 mg/L – SLERA Appendix B 
• Vfx – Average volumetric flow rate through water body 170700 m3/yr – MDEQ 

Land and Water Management Division File No. 3169 
• dwc – Depth of the water column 1 m – Based on visual observations north of 

ACM 
 
The following is a list of chemical specific numbers used to calculate the potential 
surface water concentration and the basis for that number (terms utilized in previous 
equations were not repeated): 

• Dywwv – Unitized yearly (waterbody and watershed) average wet deposition 
from vapor phase – modeling 

o Pb – 0.0 s/m2-yr 
o Mn – 0.0 s/m2-yr 

• Dwtwp – Unitized yearly (waterbody and watershed) average total (wet and dry) 
deposition from particle phase – modeling  

o Pb – 0.073998 s/m2-yr 
o Mn – 0.073996 s/m2-yr 

• Dw – Diffusivity of COPC in water – SLERA Appendix A-2  
o Pb – 0.00000628 cm2/s 
o Mn – 0.00001523 cm2/s 

• Kdsw – Suspended sediment / surface water partition coefficient – SLERA 
Appendix A-2 

o Pb – 900 L/kg 
o Mn – 900 L/kg 

 
 
Sediment Concentration Calculations for Lead and Manganese – Tables C-4 Lead 
and C-4 Manganese 
SLERA utilized one equation that is based off of terms that have been previously defined 
and calculated.   
 
 
Plant Concentration Calculations for Lead and Manganese – Tables C-5 Lead and 
C-5 Manganese 
SLERA utilizes three integrated equations to determine the potential plant concentration 
of the chemical of concern.  The equations require inputs that are default numbers, site-
specific numbers, and chemical specific numbers.  The following is a list of additional 
default numbers utilized to generate the chemical specific potential plant concentration 
(terms utilized in previous equations were not repeated): 

• Rp – Interception fraction of the edible portion of plant 0.5 – SLERA Appendix B 
• Fw – Fraction of COPC wet deposition that adheres to plant surfaces 0.6 – 

SLERA Appendix B 
• Kp – Plant surface loss coefficient 18/yr – SLERA Appendix B 
• Tp – Length of plant exposure to deposition per harvest of edible portion of plant 

0.12 yr – SLERA Appendix B 
• Yp – Yield or standing crop biomass of edible portion of the plant (productivity) 

0.24 kg DW/m2 – SLERA Appendix B 
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The following is a list of chemical specific numbers used to calculate the potential plant 
concentration and the basis for that number (terms utilized in previous equations were 
not repeated): 

• Bv – Air-to-plant biotransfer factor – SLERA Appendix C 
o Pb – 0.0 unitless 
o Mn – 0.0 unitless 

• BCFr – Plant-soil biotransfer factor – SLERA and ERD-AG-003 p. 5 
o Pb – 0.045 unitless 
o Mn – 0.05 unitless 

 



http://ims.rsgis.msu.edu/ 
Maps for determining surface water area, impervious surface area 
A 6 kilometer by 6 kilometer grid was used for the air modeling therefore the same grid 
was utilized for determining the surface water area and the impervious surface area 
Surface water area 2% or 720,000 meters squared 
Impervious surface area 25% or 9,000,000 meters squared 
 
Assumptions 
Time 50 years for annual 
Average Volumetric Flow Through 11.46 cfm 
Depth of water column 1 meter 
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SUMMARY OF ECOLOGICAL ASSESSMENT RESULTS



APPENDIX D - SELECTED BENCHMARK ECOLOGICAL SCREENING LEVELS

Chemical

Modeled Maximum 
Air Concentration 
24-hr. Avg. Time

(ug/m3)

Modeled Soil 
Concentration

(ug/kg)

Modeled Surface 
Water Concentration

(ug/L)

Modeled Sediment 
Concentration

(ug/kg)

Modeled Plant 
Concentration

(ug/kg wet weight) Air (ug/m3)
Est. Hazard 
Quotient Air Water (ug/L)

Est. Hazard 
Quotient 

Water Sediment (ug/kg)

Est. Hazard 
Quotient 
Sediment Soil (ug/kg)

Est. Hazard 
Quotient 

Soil

Lead 0.0056 16.6 1.0 916 2.4 1.5 [4] 0.0037
1.17 [1]
10 [3] 0.85 35800 [1] 0.026

53.7 [1]
11,000 [2] 0.3

0.10 0.002
Manganese 0.13 6.9 0.4 380 0.98 50 [5] 0.0026 1,900 [3] 0.008 NA 220,000 [2] 3.1E-05

[1]  US EPA Region 5, RCRA Ecological Screening Levels
[2] Lowest value identified as US EPA Ecological Soil Screening levels (ug/kg dry weight in soil) see table below
[3] MDEQ Rule 57 risk based water quality criteria protective of aquatic life, wildlife, and human health
[4] NESHAP for lead
[5] Michigan Department of Environmental Quality, Air Quality Division's air toxics ITSL

Chemical Plants Soil Invertebrates Avian wildlife Mammalian wildlife
Lead 120,000 1,700,000 11,000 56,000
Manganese 220,000 450,000 4,300,000 4,000,000

US EPA Ecological Soil Screening levels (ug/kg dry weight in soil)

Selected Comparison Benchmark Screening LevelsWorst Case, long-term concentrations accumulation over 50 years.





























NOTES:   

HNV HNV HCV HCV

 Drink Non-drink  WV Drink   Non-drink

CAS #  PARAMETER NAME Value verif date Value verif date Value verif date Value verif date Value verif date Value

@ hardness of 

100 verif date Value

@ hardness 

of 100 verif date

7439921 Lead 14 1200210 190 1200210 NA NA NA (EXP(1.273*(LnH)-3.296))*CFc
D

1.0E+01 1199708 (EXP(1.273*(LnH)-1.1098))*CFc*2
D

1.8E+02 1199708

7439965 Manganese 3600 1199807 59000 1199807 NA NA NA EXP(0.8784(lnH)+3.5199) 1.9E+03 1200110 EXP(0.8784(lnH)+4.9820) 8.3E+03 1200110

Final Chronic Value (FCV) Final Acute Value (FAV)

Appendix D

Rule 57 Water Quality Values

Surface Water Assessment Section

Michigan DEQ

All chemical specific values are in ug/L and expressed as total unless otherwise indicated

EXP = exponent in log base e

H = hardness  (in mg/L)

ID = insufficient data to derive value

NLS = no literature search has been conducted

NA = not applicable

@ = Bioaccumulative Chemical of Concern

# = carcinogen

* = the lowest HNV, WV, HCV or FCV given for this chemical will 

      adequately  protect the  uses identified with "ID*"

CFa = acute conversion factor for cadmium  = 1.136672-[(lnH)(0.04184)]

CFb = chronic conversion factor for cadmium = 1.101672-[(lnH)(0.04184)]

CFc = acute and chronic conversion factor for lead = 1.46203-[(lnH)(0.14571)]

D = value is expressed as dissolved

Modifications/additions to this spreadsheet compared to the previous one dated 6/9/05 are shaded
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Michigan Air Toxics System 

Initial Threshold Screening Level/Initial Risk Screening Level (ITSL/IRSL) 
Toxics Screening Level Query Results 

 

The results of your search are displayed below. Click any column heading to sort.  
Click here to see descriptions of column headings. 

If a number appears in the "notes" column for a given, chemical, see the definition on the bottom of this page. 
  

It is possible to cut and paste the table below into a spreadsheet program for further manipulation.

Page 1 of 1 - 1 record(s) matched your criteria 

CAS 
Number

Chemical 
Name

Notes Status
ITSL 

(ug/m3)
Averaging 

Time
Second ITSL 

(ug/m3)
Second ITSL Avg 

Time
IRSL 

(ug/m3)
SRSL 

(ug/m3)
Carc Avg 

Time

7439965 manganese  FINAL 0.05 24 hr      

 
  

Back to Main Search Page

For issues related to ITSL/IRSL database content, contact Maggie Sadoff at sadoffm@michigan.gov or (517) 373-
7046. 
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Page 1 of 1MDEQ - Michigan Air Toxics System - Toxics Screening Level Query

7/30/2007http://www.deq.state.mi.us/itslirsl/results.asp?Chemical_Name=Manganese&CASNumber=7439965+&cmdSubmit=Submit



ITSL/IRSL Field Descriptions 

CAS 
Number: 

Chemical Abstracts Service number 

Chemical 
Name: 

Name of the chemical 

Notes: Special conditions which may apply to how 
screening levels are determined for specific 
chemicals. If a number appears in this column, see 
the bottom of the search results page for a 
description of what the number indicates. 

Status: Limits may be either Interim or Final 

ITSL 
(ug/m3): 

Initial Threshhold Screening Level - A concentration 
of toxic air contaminant in the ambient air which is 
used to evaluate noncarcinogenic health effects 
from a proposed new or modified process and 
which is calculated, for regulatory purposes, 
according to the procedure in R 336.1229(2). 

Averaging 
Time: 

Averaging period for the Initial Threshold Screening 
Level 

Second 
ITSL 
(ug/m3): 

Second Initial Threshold Screening Level 

Second 
ITSL Avg 
Time: 

Averaging period for the Second Initial Threshold 
Screening Level 

IRSL 
(ug/m3): 

Initial Risk Screening Level - the concentration of a 
possible, probable, or known human carcinogen in 
ambient air which has been calculated for 
regulatory purposes, according to the risk 
assessment procedures in R 336.1229(1), to 
produce an estimated upper-bound lifetime cancer 
risk of 1 in 1,000,000 

SRSL 
(ug/m3): 

Secondary Risk Screening Level - the 
concentration of a possible, probable, or known 
human carcinogen in ambient air which has been 
calculated for regulatory purposes, according to the 
risk assessment procedures in R 336.1229(1), to 
produce an estimated upper-bound lifetime cancer 
risk of 1 in 100,000 

Carc Avg 
Time: 

Averaging time period for the Initial Risk Screening 
Level and Secondary Risk Screening Level 

Page 1 of 1Legend

7/30/2007http://www.deq.state.mi.us/itslirsl/legend.html




