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Introduction 
 
On October 15, 2008, the U.S. Environmental Protection Agency (EPA) promulgated a 
revision to the National Ambient Air Quality Standard (NAAQS) for lead, and on 
November 12, 2008 published the rule in the Federal Register at 73 FR 66964. The lead 
NAAQS rule establishes 0.15 micrograms per cubic meter (μg/m3) as the primary and 
secondary standard for lead (see http://www.epa.gov/air/lead/standards.html). Compliance 
with the 2008 standard is determined by calculating the monthly average of the lead 
concentrations at each monitor and averaging that value with the prior two months’ 
averages (e.g. 3-month rolling average). When calculating the 3-month average, 
concentrations below 0.155 μg/m3 are rounded to 0.15 μg/m3 and are still in compliance, 
while concentrations equal to or above 0.155 μg/m3 are rounded to 0.16 μg/m3 and represent 
a violation of the standard. It should be noted that compliance with the previous, much 
higher standard of 1.5 μg/m3 was based on a calendar quarterly average. Previous to the 
2008 rule’s lowering of the lead standard, Kansas had no known areas with exceedances for 
lead. 
 
Note concerning lead: Lead is a pollutant that, for industrial sources, is primarily emitted 
from: (1) the combustion of fuel that contains lead; (2) the manufacture or processing of 
materials, including recycled materials, that contain lead (e.g., batteries); or (3) the 
conversion of lead ore into refined lead. Since lead is a dense material that is emitted as 
particulate matter and is not transported significant distances like most other air pollutants, 
the impact from lead sources is usually in close proximity to the emission source. 
 
As provided under Clean Air Act Subparagraph 107(d)(1)(A), the governor of each state is 
required to submit to the EPA a recommendation regarding the attainment status of all 
areas within that state. Each area (or portion thereof) of the state shall be designated as: 

 nonattainment for areas that do not meet the NAAQS or contain sources that 
contribute to nonattainment in a nearby area that does not meet the NAAQS; 

 attainment for areas that meet the NAAQS; or  
 unclassifiable for areas that cannot be classified attainment or nonattainment based 

on available information. 
 
In a letter dated September 29, 2009, Governor Parkinson submitted to EPA a 
recommendation that all areas in the state be classified as being unclassifiable relative to 
the lead standard. At that time, no lead monitors were in operation in the state. 
 
When EPA revised the lead NAAQS it also revised requirements for lead monitoring, 
including provisions requiring an expansion of the lead monitoring network. A phased 
approach for monitor deployment was provided. In the first phase, air quality agencies were 
required to deploy, by January 1, 2010, lead monitors in areas known or suspected of 
violating the NAAQS. An emissions-based threshold was established as a component to 
assist in determining monitor deployment. Sources with lead emissions of 1 ton/yr were to 
have a monitor sited nearby. This requirement could be waived if it could be demonstrated 
(through modeling) that ambient air impacts from the source would not exceed 50% of the 
NAAQS. 
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An administrative petition was filed with EPA seeking a review of the 1.0 ton/yr threshold. 
EPA granted the petition and proposed to revise the threshold to 0.5 ton/yr. On December 
27, 2010, EPA finalized revisions to the monitoring requirements, lowering the source 
emissions threshold from 1.0 to 0.5 ton/yr. Should additional sources require monitoring as 
a result of the lower threshold, the  monitors must be operational by December 27, 2011.  
 
Saline County is the single area within Kansas under consideration for nonattainment of the 
lead NAAQS. All other counties are currently attainment/unclassifiable.  
 
The final lead ambient air monitoring requirements, published December 27, 2010, are 
summarized at http://www.epa.gov/oaqps001/lead/pdfs/Leadmonitoring_FS.pdf, and are as 
follows: 

 Source-oriented monitors 
o Air quality monitors should be placed near any industrial facility that emits 

0.5 tons per year or more of lead. 
o Any new monitors located near an emissions source must be operational no 

later than December 27, 2011. 
o Source-oriented monitors require the use of the most recent 3-year period 

for determination of compliance.  
 Population (“non-source”)-oriented monitors 

o Lead monitoring is required in large urban areas with a population of 
500,000 people or more at multi-pollutant ambient monitoring sites (known 
as the NCore network). 

o Lead monitoring at these sites will begin January 1, 2012. 
 Airport-oriented monitors 

o EPA is maintaining a 1.0 ton/yr lead emission threshold for airports. 
However, EPA is requiring a 1-year monitoring study of 15 additional 
airports (beyond those currently required to monitor at the existing 1.0 
ton/yr emission threshold). 

 
In its Kansas Ambient Air Monitoring Plan for Airborne Lead (Pb) document 
(http://www.epa.gov/region7/air/quality/pdf/ks_revisedleadplan_2009.pdf), the Kansas 
Department of Health and Environment (KDHE) proposed two source-oriented monitor 
locations, one at each of the Exide Technologies facilities in Salina and Kansas City, as 
well as an airport monitor at Wichita Mid-Continent Airport. This proposal has been 
superseded by the final lead ambient air monitoring requirements so that, based on 2008 
through 2010 inventories, the only Kansas source with lead emissions higher than the 0.5 
ton threshold is the Exide Technologies - Salina lead acid battery manufacturing facility. 
The highest lead emissions value for the Exide Technologies - Kansas City facility during 
the period 2008 to 2010 was 340 lbs (0.17 ton), in 2008. The most recent lead emissions 
value for the Wichita Mid-Continent Airport is 584 lbs (0.29 ton), based on EPA’s estimate 
for the 2008 National Emissions Inventory. 
 
The purpose of this document is to provide EPA with a recommended geographic lead 
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nonattainment boundary around the Exide Technologies - Salina facility, and the 
appropriate technical justification for that boundary. 
 
 
Nonattainment Boundary Development 
 
For monitors that do not meet the lead NAAQS, the lead NAAQS preamble (73 FR 66964) 
discusses a presumptive boundary for nonattainment areas. This presumptive boundary is 
defined as the perimeter of the county containing the violating monitor. However, defining 
a presumptive nonattainment boundary does not constitute a binding or rigid determination. 
Deviations may be appropriate or necessary, for example, to ensure the nonattainment area 
includes not just the sources that are causing the NAAQS violation, but also nearby sources 
that may contribute to the NAAQS violations. 
 
Lead is a pollutant that is associated with direct emissions from sources and does not 
readily participate in chemical reactions occurring in the atmosphere. With the elimination 
of leaded gasoline, lead emissions have been reduced dramatically, and the largest sources 
of lead are typically associated with emissions from stationary sources. With these facts in 
mind, it is recognized that there will be cases where the appropriate boundary is smaller 
than the presumptive county boundary. 
 
In the preamble to the lead NAAQS, EPA identified eight subjects, or factors, for states to 
consider as they develop recommendations for nonattainment boundaries. No additions or 
changes were made to the factors in subsequent guidance provided by EPA on August 21, 
2009 (“Area Designations for the 2008 Revised Lead National Ambient Air Quality 
Standards,” William T. Harnett, EPA). Should a state choose to deviate from the 
presumptive boundary, EPA consistently recommends that states conduct an eight-factor 
analysis. These eight factors influencing the development of a nonattainment boundary are 
listed below. 
 

1. Emissions data* 
2. Level of control of emissions sources 
3. Air quality data* 
4. Meteorology 
5. Jurisdictional boundaries 
6. Population density and degree of urbanization 
7. Geography/topography 
8. Expected growth (including extent, pattern and rate of growth) 
*In areas potentially included versus excluded 

 
As stated in the lead NAAQS rule: “At the revised standard level, EPA expects stationary 
sources to be the primary contributor to violations of the NAAQS” (73 FR 67032). The 
final rule also discusses situations for which a single source is causing a NAAQS violation, 
and that a state may well be able to define a nonattainment boundary that is smaller than 
the presumptive boundary, provided that the area-specific analysis supports such a 
determination (73 FR 67033). An area-specific analysis may be supported by results from 
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an air quality simulation by dispersion modeling (73 FR 67034). An area larger than the 
presumptive county nonattainment boundary may also be recommended should additional 
sources or influencing factors outside the county be causing or contributing to the NAAQS 
violation. As the secondary standard was revised to be identical in all respects to the 
primary lead standard, it is expected that all areas will have the same designation and 
boundary for each standard. 
 
The details of the eight-factor analysis are discussed below, followed by a discussion of the 
dispersion modeling results used to develop the recommended nonattainment boundary. 
 
Factor 1: Emissions Data 
Lead is a metal found naturally in the environment as well as in manufactured products and 
can be emitted into the air in the form of particles small enough to stay suspended in the 
air, known as total suspended particulates. Lead emitted to the air can be inhaled directly or 
ingested after it settles onto surfaces or soil. EPA recommends that proposed nonattainment 
designations for the 2008 lead NAAQS reflect not only the areas of measured violations, 
but also the nearby areas that contribute to measured violations. The highest levels of lead 
in air are commonly found near lead smelters. Additional point sources of lead include 
cement, glass, and lead acid battery manufacturing plants, iron and steel foundries, copper 
smelters, and metal mines. As well, ambient lead is emitted from the combustion of leaded 
aviation gasoline (“avgas”) in non-commercial small planes. 
 
No complex chemistry is needed to form lead or lead compounds in the ambient air; 
therefore, concentrations of lead are typically highest near lead sources. Further, lead 
concentration decreases markedly with distance from the source. According to EPA’s last 
published Latest Findings on National Air Quality report, lead concentrations for sites that 
are not near a source of lead are approximately 10 times less than the typical concentrations 
near the source (http://www.epa.gov/airtrends/2007/report/trends_report_full.pdf). An 
example of the degree to which lead concentration decreases with distance in ambient air is 
characterized in the EPA memo Selection of Airports for the Airport Monitoring Study: 
“The Santa Monica airport monitoring study… reported a three- to four-fold decrease in 
ambient lead concentrations over a distance of 80 meters between two monitors sited to 
evaluate the lead gradient downwind from the runway” 
(http://www.epa.gov/otaq/regs/nonroad/aviation/memo-selc-airport-mon-stdy.pdf).   
 
As stated above, there is one point source in Kansas that emits lead above the 0.5 ton 
threshold: Exide Technologies - Salina (Exide), in Saline County. Exide manufactures lead 
acid batteries for automobile, truck, and marine applications. Facility lead emissions were 
calculated to be 2.17 tons (4,340 lbs) for calendar year 2010. This value was based upon 
stack test data that the facility uses for its annual compliance demonstration as a Class II 
permit-by-rule source (i.e., with actual emissions less than 50% of major source 
thresholds). Table 1 shows Exide’s lead emissions for years 2005–2010.  
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Table 1. Air Emissions of Lead for Exide Technologies - Salina 2005–2010 
 

Lead Air Emissions

Year tons lbs 

2005 3.08 6,160 

2006 3.12 6,240 

2007 3.31 6,620 

2008 2.25 4,500 

2009 2.15 4,300 

2010 2.17 4,340 

 
A compliance inspection report in Exide’s file contains a note that the Salina facility was 
“running four shifts 24/7” in 2007, the year corresponding to the peak in lead emissions in 
Table 1. This implies that the facility was operating at full capacity at that time, the de facto 
physical maximum facility emissions of 3.31 tons of lead, even before installation of any 
new permitted controls. 
 
Based on the most recent data available from the Kansas Emissions Inventory (KEI), 
communications with local air emissions sources, compliance demonstrations, the 2008 
National Emissions Inventory (NEI), and EPA’s Toxics Release Inventory (TRI), there are 
10 additional known air sources of lead within 20 kilometers of the lead monitor near Exide 
in Saline County (Figure 2 below). Three of these facilities, Philips Lighting, Great Plains 
Mfg. - Salina, and Great Plains Mfg. - Kipp, had reported lead emissions in the past (40 lbs 
for Philips Lighting in 2009, 688 lbs for Great Plains Mfg. - Salina in 2009, and 2 lbs for 
Great Plains - Kipp in 2008), but by inventory year 2010 had modified their operations 
such that their lead emissions are now zero or close to zero; therefore, these sources have 
not been considered for this analysis. 
 
Table 2 lists the current known lead sources within 20 km of the Exide monitor with most 
recent actual emissions greater than zero, along with the latest available emissions values 
and the sources’ distance and relative direction from the monitor. Figure 1 displays the 
geographical distribution of the same. The KDHE has not identified any upwind sources of 
lead in or around Saline County that would influence a nonattainment boundary drawn 
around the Exide facility and nearby monitor. Fugitive lead emissions, should there be any, 
would be associated with resuspension of previously deposited lead, most likely from 
emissions from the Exide facility, and will be contained to safe concentrations within the 
recommended nonattainment boundary according to air dispersion modeling results. 
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Table 2. Known current sources of lead air emissions within 20 km  
of the lead monitor sited near Exide Technologies – Salina 

 

Source 
Lead  

Emissions 
(lbs) 

Year Source 
Distance 

(km) 
Relative 
Direction 

Exide Technologies - Salina 4,340 2010 
Compliance 

demonstration 
0.1 S 

Metlcast Products (3 electric 
induction furnaces) 

283 2010 
KEI and 

calculation  
using AP-42 

0.4 N 

Salina Municipal Solid Waste 
Landfill (waste oil burner) 

6.0 2010 
Calculation 
using AP-42 

7.7 WSW 

Salina Regional Health Center 
(heliport) 

0.70 2008 NEI 6.3 N 

Burger’s Valley Airport 0.99 2008 NEI 18.6 NW 

J Roesner Airport 0.14 2008 NEI 15.8 ENE 

Salina Municipal Airport 334 2008 NEI 4.1 WNW 

Silers Plane Valley Airport 0.87 2008 NEI 11.9 NE 
   

 
Figure 1. All known current sources of lead air emissions within 20 km  

of KDHE monitor sited near Exide Technologies – Salina 
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Metlcast Products 
Metlcast Products operates a gray iron casting facility using three electric induction 
furnaces. Based on its reported annual production of gray iron, lead emissions may be 
estimated using an emission factor of 0.0545 lbs of lead per ton of iron produced, which is 
the midpoint for the range of values of 0.009-0.100 given in Table 12.10-5 in AP-42. The 
wind rose in Figure 5, which displays the wind direction for the days in 2010 the Exide 
monitor exceeded 0.15 µg/m3, suggests that no source to the north of the monitor was 
responsible for any of the exceedances. Metlcast’s location close by the monitor, however, 
points to its being included within the nonattainment boundary for the purposes of this 
determination. 
 
Table 3 shows Metlcast’s gray iron production and estimated lead emissions for years 
2005–2010. 
 

Table 3. Estimated Air Emissions of Lead for Metlcast Products 2005–2010 
 

Year Tons gray metal produced Est. lbs lead 

2005 6,330 345 

2006 5,788 315 

2007 5,510 300 

2008 8,142 444 

2009 4,586 250 

2010 5,190 283 

 
Saline County Airports/Heliport 
In the 2008 National Emissions Inventory, EPA estimated the Salina Municipal Airport’s 
annual lead emissions to be 334 lbs (Table 2). The center of the airport’s very long (12,300 
ft) main north-south runway is located approximately 2.0 km north and 3.4 km west of the 
Exide facility. Due to the strong southerly nature of winds in the region, the lead emissions 
from this airport are not expected to impact the Exide lead monitor to any significant 
degree. Therefore, the lead emissions from the Salina Municipal Airport were not included 
in determining the nonattainment boundary in this study. Likewise, due to the very low 
lead emissions values, relatively northern locations, and relatively great distances, the 
remaining three airports and heliport in Saline County were also not included in 
determining the nonattainment boundary. 
 
Factor 2: Level of Control of Emissions Sources 
Exide Technologies - Salina 
This facility is classified as a synthetic minor source, and has a Class II operating permit 
issued January 15, 2004, authorizing Exide Technologies to operate pursuant to K.A.R. 28-
19-564 (Class II operating permits; permits-by-rule; sources with actual emissions less than 
50 percent of major source thresholds).  
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In a January 24, 2011 letter to KDHE (Appendix A), Matthew Spencer, EHS Manager at 
the Salina facility summarized control activities since 2006 as follows: 
 

1. Five-year project commenced April 2006 to replace the 10 oxide mills. Project 
included replacement of oxide mills, associated baghouses, and the addition of 
HEPA filters for each source. Current status: 

 Oxide mills #1 and #2 completed September 2006 
 Oxide mills #3 and #4 completed July 2009 
 Oxide mills #5 and #6 completed October 2010 
 Oxide mills #7 and #8 replacement commenced January 2011 

2. Replaced baghouse #3 September 2009 
3. Replaced baghouse #2 November 2010 
4. Replacement of baghouse #4 commenced January 2011 
5. Planned activities indicated in the letter are to: 

 Replace oxide mills #9 and #10 
 Replace baghouse #5 
 Relocate oxide mill diverter valves to lower level in ventilated, enclosed 

building 
 Upgrade ball mill ventilation 

 
Metlcast Products 
Lead emissions for Metlcast have been estimated using the midpoint of a range of emission 
factor values given in AP-42. Metlcast is subject to the 2008 National Emission Standard 
for Hazardous Air Pollutants for Iron and Steel Foundries Area Sources, or ZZZZZ MACT 
standard, which calls for the removal nationwide of lead-containing components in scrap 
metal used by foundries “to the extent practicable.” This area source MACT standard 
arguably has had and will in future years have the effect of lowering Metlcast’s lead 
emissions below the AP-42-based estimated values. 
 
Factor 3: Air Quality Data 
In general, determining if an area is either meeting or violating a NAAQS requires the 
calculation of a metric referred to as a design value. For many NAAQS pollutants, three 
years of data are required before a design value can be determined. The lead NAAQS 
design value is based upon a 3-year period, but since it utilizes a 3-month rolling average, 
38 months of data (the most recent 3-year period plus two previous months) are required. 
 
A characteristic of the lead NAAQS is that a design value is not necessary to determine if 
an area has violated the standard. The averaging time and form of the lead standard is based 
upon a 3-month rolling average, which is not to exceed 0.15 µg/m3. A single 3-month 
rolling average over the 0.15 µg/m3 level constitutes a violation of the standard. 
Determining that an area has attained the lead standard requires a lead design value that 
meets the NAAQS, which requires three years (plus two months) of supporting data. 
 
There is one lead monitor operating in Kansas, sited just to the north of the Exide 
Technologies - Salina facility, that has measured a rolling 3-month average lead 
concentration that violates the lead NAAQS since its installation in 2010. The Exide lead 
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monitor is located approximately 100 meters north of the property boundary of Exide 
Technologies in Saline County, as shown in Figure 2.  

 
Figure 2. Lead monitor site at Exide Technologies - Salina facility 

 

 
 
The Exide monitor began collecting data in January 2010. Three years of data have not yet 
been collected and a true design value is not currently available. As discussed above, 
however, the lack of a design value does not prevent a determination that a violation of the 
lead NAAQS has occurred. Three consecutive months of data are required before a 
comparison against the NAAQS can be made; only one 3-month rolling average above the 
0.15 µg/m3 standard is needed to violate the lead NAAQS. 
 
Based upon the data available at this time (February 2010–February 2011), the Exide 
monitor has recorded five 3-month rolling averages violating the lead NAAQS. The highest 
of these 3-month rolling averages occurred over the period July–September 2010, at  
0.42 µg/m3. Table 4 lists the three-month rolling averages recorded to date. 
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Table 4. Three-month rolling averages of lead concentrations 
at the Exide Technology - Salina monitor, Saline County, Kansas 

 

Time Period 
 3-Month Rolling 
Average (µg/m3) 

NAAQS Violation 

Feb-Apr 2010 0.10 no  

Mar-May 2010 0.10 no 

Apr-Jun 2010 0.11 no 

May-Jul 2010 0.23 yes 

Jun-Aug 2010 0.32 yes 

Jul-Sep 2010 0.42 yes (max) 

Aug-Oct 2010 0.35 yes 

Sep-Nov 2010 0.27 yes 

Oct-Dec 2010 0.15  no 

Nov-Jan 2011 0.08 no 
Dec-Feb 2011 0.09 no 

 
Factor 4: Meteorology 
Like all localities within the state, Salina experiences hot, humid summers and cold, dry 
winters. The average temperature in Salina is 55° F (13° C), and the average relative 
humidity is 64%. Precipitation averages 32.3 inches (820 mm) per year, and snowfall 
averages 18.4 inches (467 mm) per year. On average, January is the coolest month, July is 
the warmest month, and May is the wettest month. Over the course of a year, temperatures 
range from an average low of 19° F (-7° C) in January to an average high of 93° F (34° C) 
in July (http://en.wikipedia.org/wiki/Salina,_Kansas). 
 
For pollutant dispersion the most important meteorological parameters are wind speed and 
wind direction, typically shown in the form of a wind rose. Each vector on a wind rose 
represents the amount of time the wind blows from one of 16 compass sectors. The length 
of each vector represents the percentage of time that the wind is blowing from a particular 
direction. The various colors show the percentage of time that wind from a particular 
direction is in a particular range of wind speed (knots). 
 
Wind information for Saline County is collected at the Salina Municipal Airport. Figure 3 
is a wind rose generated from data collected for years 1999–2009. Wind information for 
Saline County for 2010, the only complete year for which lead NAAQS exceedances have 
been recorded so far, is shown in Figure 4. According to this information, the predominant 
wind directions are south and south-southeast, with the highest frequency of winds blowing 
from the south. 
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Figure 3. Wind rose for 1999-2009 for the Salina Municipal Airport, Salina, Kansas 
(source: WRPLOT View) 
 

 
 

Figure 4. Wind rose for 2010 (all days) for the Salina Municipal  
Airport, Salina, Kansas (source: WRPLOT View) 
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Figure 5 is a wind rose generated for the 21 days in 2010 the lead monitor near Exide 
recorded lead concentrations exceeding 0.15 µg/m3. Note the almost total lack of any wind 
direction with a northerly component, indicating that Exide is essentially the single source 
responsible for the exceedances recorded.  

 
Figure 5. Wind rose for lead NAAQS exceedance days in 2010 for the Salina 

Municipal Airport, Salina, Kansas (source: WRPLOT View) 
 

 
 
Factor 5: Jurisdictional Boundaries 
The final lead NAAQS rule states: “In situations where a single source, rather than multiple 
sources, is causing a NAAQS violation, the EPA believes that a state may well be able to 
use area-specific analyses to identify whether a nonattainment area that is smaller than the 
county boundary is appropriate” (73 FR 67033). The KDHE is the state agency responsible 
for air quality regulatory programs for Saline County. Since there are no known sources of 
lead in Saline County upwind of the Exide facility, and since neither Saline County’s nor 
the City of Salina’s jurisdictional boundaries conform to the modeled extent of significant 
lead emissions, KDHE proposes to base the lead nonattainment boundary on the results of 
air dispersion modeling on the Exide facility alone, using through roads for setting well 
defined boundaries. 
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Factor 6: Population Density and Degree of Urbanization 
The U.S. Census Bureau estimates for the 2010 Census show that 55,606 people lived in 
Saline County in 2010 (http://factfinder2.census.gov/). Figure 6 shows the census tracts 
used for the 2010 Census (magenta) along with the Salina city limits (turquoise). Table 5 
shows 2010 population and population density values for Saline County by tract number. 

 
Figure 6. City limits and 2010 Census tracts for Salina, Kansas 
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Table 5. 2010 population and population density 
by census tract for Saline County, Kansas 

 
Geographic Area Population Land Area (km2) Density (persons/km2) 

Saline County 55,606 1,894.6 29 
Census Tract 1 5,598 8.5 662 
Census Tract 2 2,643 17.2 153 
Census Tract 3 5,734 5.0 1,138 
Census Tract 4 3,107 1.8 1,748 
Census Tract 5 5,884 3.4 1,751 
Census Tract 6 2,718 36.9 74 
Census Tract 7 5,912 6.9 855 
Census Tract 8 4,035 32.5 124 
Census Tract 9 7,092 4.5 1,594 
Census Tract 10 5,201 11.4 455 
Census Tract 11 4,034 851.5 5 
Census Tract 12 3,648 915.0 4 

 
Note that tract 7, the residential tract immediately to the north of the Exide plant, has a 
population density of approximately half that of tracts 4, 5, and 9 to the north. Salina’s 
downtown area is located approximately 7 km north of the Exide lead monitor, with close 
to 300 businesses (http://salinadowntown.com/).  
 
Factor 7: Geography/Topography 
Kansas is typified by flat to gently rolling terrain. The western two-thirds of the state, 
which includes Saline County, has a generally flat or undulating surface, with a very 
gradual increase in elevation westward toward the Rocky Mountains. Total topographic 
relief across the county is only 160 m, demonstrating the general flatness of the terrain. 
According to U.S. Department of Agriculture Soil Survey Data, Saline County is 
characterized by topographic features ranging from level to moderately sloping uplands. 
The city of Salina, as well as most of Saline County, lies within the Smoky Hills ecoregion. 
Salina does not have significant topographic features that affect lead pollution transport; 
therefore, topography is not considered a significant factor in defining the boundary of this 
lead nonattainment area. 
 
Factor 8: Expected Growth 
Salina is a characteristically small Midwestern city with modest growth. Since 2001, its 
population has grown 3.2 percent; recent job growth is negative, around -1.8% 
(http://www.bestplaces.net/city/kansas/salina). It is reasonable to expect flat to modest 
growth over the next decade. Table 6 shows Saline County population for years 2001–
2010. 
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Table 6. Population of Saline County, Kansas 2001–2010  
(Source: U.S. Census Bureau) 

 
Year County Population 

2001 53,869 

2002 53,988 

2003 53,738 

2004 53,808 

2005 53,888 

2006 53,914 

2007 54,105 

2008 54,109 

2009 54,364 

2010 55,606 

 
 
Air Dispersion Modeling 
 
Exide Technologies contracted with ENVIRON International Corporation (ENVIRON) to 
perform air dispersion modeling for its Salina facility in order to assist in the determination 
of the nonattainment boundary. ENVIRON’s work product, Air Quality Dispersion 
Modeling Report for Determination of Lead Non-Attainment Area Extent, is appended to 
this document as Appendix B. Please refer to Appendix B for all technical background 
regarding the modeling portion of this document. 
 
ENVIRON modeled the Exide facility using AERMOD, the approved air dispersion model, 
in its default regulatory mode with the following control options (from Appendix B): 
 

 Adjust stack heights for stack-tip downwash 
 Use upper-bound concentration estimates for sources influenced by building 

downwash from super-squat buildings 
 Incorporate effects of elevated terrain 
 Employ the calms processing routine 
 Employ the missing data processing routine 

 
Use of Actual Versus Allowable Emissions 
In its memo “Use of Allowable Emissions for National Ambient Air Quality Standards 
(NAAQS) Impact Analyses Under the Requirements for Prevention of Significant 
Deterioration (PSD)” (http://www.epa.gov/region7/air/nsr/nsrmemos/naaqs.pdf), EPA 
discusses its preference for using allowable emission values for incorporating into air 
dispersion model inputs, but also discusses its allowance for using actual emissions values 
for “long term” NAAQS averaging times, i.e., annual and quarterly averaging times. As the 
2008 lead NAAQS incorporates a rolling 3-month average, which is slightly more long 
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term than a quarterly averaging time, KDHE agreed in its modeling protocol for Exide to 
use actual values in its modeling inputs for emission rates. 
 
Model Post-Processing 
Paragraphs 3.3 and 3.4 of Appendix B discuss the methodology used to apply the 
recommended 0.01 µg/m3 lead background concentration to the maximum monthly 
concentrations for Exide’s emission sources generated by AERMOD, and process these 
values via the LEADPOST program into maximum three-month concentrations for all 
combined sources ready to input into GIS software for presentation as concentration 
isopleths. In order to help the reader see how these concentration values compare among 
different receptors, the table “Maximum Three-Month Average Lead in Air Concentrations 
for Modeled Receptors from LEADPOST,” found in the ENVIRON hard copy report’s 
companion DVD, is presented below in part. 
 

Table 7. Maximum Three-Month Average Lead in Air Concentrations 
for Modeled Receptors from LEADPOST 

 

UTMx 
(Meters) 

UTMy 
(Meters) 

Receptor 
Type 

Elevation 
(Meters) 

Hill 
Height 
Scale 

(Meters) 

Receptor 
Flagpole 
Height 

(m) 

Modeled 3-
Month 

Average Lead 
Concentration 

(ug/m3) 

Recommended 
Background 

Lead 
Concentration 

(ug/m3) 

3-Month 
Average Lead 
Concentration 

with 
Background 

(ug/m3) 

Source 
Group 

Ending 
Month 

and Year 

620,967.9 4,292,889.5 
Ambient 
Monitor 380.80 380.80 0 0.36 0.01 0.37 ALL Sep 2005 

619,560.0 4,293,400.0 
Schilling 
School 380.15 380.15 0 0.01 0.01 0.02 ALL Aug 2008 

621,485.0 4,294,430.0 
Coronado 

School 378.68 378.68 0 0.02 0.01 0.03 ALL Aug 2005 

620,000.0 4,291,700.0 Gridded 381.10 381.10 0 0.01 0.01 0.02 ALL Oct 2005 

620,000.0 4,291,800.0 Gridded 381.10 381.10 0 0.01 0.01 0.02 ALL Oct 2005 

620,000.0 4,291,900.0 Gridded 381.10 381.10 0 0.01 0.01 0.02 ALL Dec 2004 

620,000.0 4,292,000.0 Gridded 380.92 380.92 0 0.01 0.01 0.02 ALL Aug 2006 

620,000.0 4,292,100.0 Gridded 381.10 381.10 0 0.01 0.01 0.02 ALL Aug 2006 

620,000.0 4,292,200.0 Gridded 381.10 381.10 0 0.01 0.01 0.02 ALL Sep 2006 

… … … … … … … … … … … 

 
 
Recommendation 
 
Figure 3-1 of Appendix B, Maximum Modeled Three Month Average Lead Concentrations 
and Proposed Non-Attainment Area, displays the model’s output lead concentration 
isopleths around the Exide facility at various intervals out to 0.025 µg/m3. The figure also 
shows Exide’s proposed nonattainment boundary as a rectangle encompassing the 
standard’s 0.15 µg/m3 isopleth close by the facility’s property line—indeed, along the 
property line on the south and east. In consideration of the use of actual emission rates for 
modeling as well as for public health reasons, KDHE proposes to extend the nonattainment 
boundary to that of a rectangle encompassing the 0.075 µg/m3 isopleth as shown in Figure 
7. In descriptive terms, the proposed area is that region in and south of the City of Salina, 
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Kansas bounded on the north by East Schilling Road, on the east by a north-south line one 
quarter mile west of South Ohio Street, on the south by East Water Well Road, and on the 
west by South Ninth Street. 
 
 

Figure 7. Maximum Modeled Average Lead Concentrations and 
KDHE Proposed Nonattainment Area 

 

 19














   


  


  


 


Air Quality Dispersion Modeling 
Report


For Determination of Lead Non-
Attainment Area Extent


 
 


Prepared for: 
Kansas Department of Health and 


Environment 


Prepared on Behalf of: 
Exide Technologies


Salina, Kansas


Prepared by: 
ENVIRON International Corporation


Atlanta, Georgia


Date: 
April 2011


Project Number: 
07-21925A


 







  Air Quality Dispersion Modeling Report 
  Lead Non-Attainment Area Extent 


  


 Contents i 


Contents 
 Page 


1  Introduction 1 


1.1  Description of Current Operations 1 


1.2  Facility Location 1 


1.3  Document Organization 2 


1.4  Contact Information 2 


2  Modeling Methodologies, Settings, and Input 3 


2.1  Model Selection and Settings 3 


2.2  Modeled Pollutants and Averaging Periods 4 


2.3  Modeled Sources and Their Release Parameters 4 


2.4  Terrain Data 5 


2.5  Building Downwash 20 


2.6  Meteorological Data Set 21 


2.6.1  Surface and Upper Air Meteorological Data 21 


2.6.2  Surface Parameters 21 


2.7  Land Use Analysis 28 


2.8  Receptors 28 


3  Modeling Files Submittal and Summary of Results 30 


3.1  Modeling File Submittal 30 


3.2  Background Lead Concentrations 30 


3.3  Post Processing in LEADPOST 30 


3.4  Description of Modeling Results 30 


3.5  Proposed Lead Non-Attainment Area 31 


4  Uncertainties 32 


4.1  Estimation of Emissions 32 


4.2  Estimation of Ambient Concentrations 32 


4.2.1  Estimates from Air Dispersion Models 32 


4.2.2  Source Representation 32 


4.2.3  Meteorological Data Selection 33 


5  References 34 


 







  Air Quality Dispersion Modeling Report 
  Lead Non-Attainment Area Extent 


  


  ii Contents 


List of Tables 


Table 1a: Lead Emitting Point Sources Included in Dispersion Modeling Analysis 


Table 1b: Lead Emitting Volume Sources Included in Dispersion Modeling Analysis  


Table 2: Buildings on the Exide Property Being Incorporated into AERMOD 


Table 3: Land Use Designations for Auer Urban/Rural Determination 


Table 4: Surface Parameter Values 


Table 5: Land Use Areas for Auer Analysis 


Table 6: Proposed Minimum Discrete Receptor Spacing 


Table 7:  Summary of Predicted Impacts at Two Local Elementary Schools 


 


List of Figures 


Figure 1-1: Site Location Map 


Figure 2-1: Location of Lead Sources, Buildings, and Property Line 


Figure 2-2: Elevation Data Domain Imported into AERMAP 


Figure 2-3: Wind Rose 


Figure 2-4: Land Use Depiction Around Salina Municipal Airport 


Figure 2-5: Land Use Depiction Around Exide Battery Plant 


Figure 2-6: Receptor Placement Used in Modeling Analysis 


Figure 3-1: Maximum Modeled Three Month Average Lead Concentrations and Proposed 


Non-Attainment Area 


 







  Air Quality Dispersion Modeling Report 
  Lead Non-Attainment Area Extent 


  


 Contents iii 


List of Acronyms 


AAQ Ambient Air Quality 
AERMET The meteorological preprocessor to AERMOD 
AERMOD American Meteorological Society/Environmental Protection Agency Regulatory Model 
BPIP Building Profile Input Program 
CFR Code of Federal Regulations 
ENVIRON ENVIRON International Corporation 
Exide Exide Technologies 
HAP Hazardous Air Pollutant 
ISCST3 Industrial Source Complex-Short Term 
ISO International Standards Organization 
KDHE Kansas Department of Health and Environment 
MACT Maximum Achievable Control Technology 
NED National Elevation Dataset 
NLCD  National Land Cover Database 
NSPS New Source Performance Standards 
NWS National Weather Service 
Pb Lead 
PMI Point of Maximum Impact 
PRIME Plume RIse Model Enhancements 
REL Reference Exposure Levels 
USEPA United States Environmental Protection Agency 
USGS United States Geological Survey  
 
 
 
 
 


List of Units 


g gram 
g/s grams per second 
kg kilogram 
km kilometer 
L liter 
m meter 
m3 cubic meter 
mg milligram 
s second 
yr year 
g microgram 
 







  Air Quality Dispersion Modeling Report 
  Lead Non-Attainment Area Extent 


  


 Introduction 1 


1 Introduction 
Exide Technologies (Exide) owns and operates a lead-acid battery and lead oxide 
manufacturing facility (Battery Plant) at 413 East Berg Street in Salina, Kansas (Saline County).  
This facility operates under a Class II Operating Permit (Source ID Number 1690035) issued by 
the Bureau of Air and Radiation of the Kansas Department of Heath and Environment (KDHE) 
on January 15, 2004.  The Exide site is a non-major source for HAP emissions. 


This document contains an air dispersion modeling report in support of an analysis to determine 
the extent of a lead non-attainment area around the Salina facility based on recent ambient 
monitor data.  A modeling protocol was submitted to KDHE in January 2011 for this analysis 
and comments were received from KDHE and USEPA in February 2011.  This modeling 
scenario incorporates those comments on the protocol.  KDHE recently sited an ambient lead 
monitor on a property located north of the Exide Salina facility.  This monitor began collected 
ambient monitoring readings on or about February 1, 2010 and recorded a three month average 
lead concentration in August 2010 in excess of the USEPA’s 2008 lead Ambient Air Quality 
Standard of 0.15 g/m3 (the average concentration for June – August was 0.155 g/m3).  The 
lead NAAQS was revised by the USEPA in October 2008 from 1.5 g/m3 on a calendar quarter 
average to 0.15 g/m3 on a consecutive three-month average.  As a result of a monitored 
exceedance of the NAAQS, KDHE must now determine the extent of the non-attainment area 
and provide a recommendation to the USEPA of this non-attainment area through the Governor 
of Kansas.  Due to limited resources, KDHE has asked Exide to assist with conducting 
dispersion modeling of the Exide Salina facility to propose a non-attainment area extent. 


Representatives of Exide and its environmental consultant, ENVIRON International Corporation 
(ENVIRON) met via conference call on December 14, 2010 to discuss this dispersion modeling 
analysis. 


1.1 Description of Current Operations 


The Exide property is approximately 46 acres in size and is located about 6 kilometers south of 
downtown Salina, Kansas in Saline County.  Figure 1-1 provides an illustration of the site’s 
location. 


The Salina facility manufactures lead-acid batteries.  The production operations at this facility 
consist of assembly, oxide, casting, pasting, formation, and finishing.   


1.2 Facility Location 


The Exide Technologies property is located in Saline County, Kansas approximately six 
kilometers south of downtown Salina.  The property is located approximately 1,000 meters 
northeast of the Water Well Road exit off Interstate 135 (see Figure 1-1).  The following location 
information is for the approximate center of the Battery Plant: 


Exide Technologies, 413 East Berg Street, Salina, KS 67401 
USGS Topographic Map Quadrant = Salina, KS 
UTM Coordinates (NAD83); Zone = 14;  


Easting = 621,100 meters; Northing = 4,292,650 meters 
Base Elevation = 381 meters above Mean Sea Level (MSL) 
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  2 Introduction 


 


1.3 Document Organization 


This Modeling Report is divided into five sections as follows: 


Section 1.0 – Introduction: describes the purpose and scope of the Ambient Air Quality 
Modeling and outlines the report organization.   


Section 2.0 – Modeling Methodologies, Settings, and Input: discusses the emissions 
estimate to be used for dispersion modeling, the selection of the dispersion model, the data 
used in the dispersion model (terrain, meteorology, source characterization) and the 
identification of receptors evaluated in this analysis. 


Section 3.0 – Modeling Files Submittal and Summary of Results: discusses the 
documentation that is provided with the final application for KDHE review and summarizes 
the modeling results and introduces the proposed non-attainment area. 


Section 4.0 – Uncertainties: summarizes some of the uncertainties resulting from various 
assumptions used in the air dispersion evaluation as well as from those used in the 
emission inventory development. 


Section 5.0 – References: includes all references cited in this report. 


 


1.4 Contact Information 


Exide Technologies has contracted with ENVIRON International Corporation to perform the air 
quality analyses for this project.  The ENVIRON contact for this project is: 


Mr. Russell Kemp, PE 
ENVIRON International Corporation 
1600 Parkwood Circle 
Suite 310 
Atlanta, GA  30339 
Tel: (678) 388-1654 
Email:  rkemp@environcorp.com 


The facility contact is: 


Matthew Spencer, Environmental Health and Safety Manager  
Exide Technologies 
413 E. Berg Rd. 
Salina, KS 67401 
Phone - 785-823-4029 
Email: Matthew.Spencer@na.exide.com 
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 Modeling Methodologies, Settings, and Input 3 


 


2 Modeling Methodologies, Settings, and Input 
This section summarizes our selection of the dispersion model that was used in this analysis 
along with its operational settings and input.  A modeling protocol was submitted to KDHE in 
January 2011 for this analysis and comments were received from KDHE and USEPA In 
February 2011.  This modeling scenario incorporates those comments on the protocol. 


2.1 Model Selection and Settings 


The lead concentrations in ambient air in the vicinity of the Battery Plant facility were estimated 
using dispersion modeling techniques.  To estimate off-property ambient air concentrations, 
ENVIRON employed version 09292 of AERMOD, the USEPA’s recommended air dispersion 
model (USEPA 2004a and USEPA 2009c).  AERMOD was developed as a replacement for 
USEPA’s Industrial Source Complex Short Term (ISCST3) air dispersion model to improve the 
accuracy of air dispersion model results for routine regulatory applications and to incorporate 
the progress in scientific knowledge of atmospheric turbulence and dispersion.  This change 
was made in November 2005 (USEPA 2005b).  After a one-year transition period for the change 
in model (i.e., as of November 9, 2006), ISCST3 is no longer considered a USEPA-approved 
model for certain regulatory applications.  For these and the following reasons, ENVIRON used 
AERMOD to determine ambient lead concentrations for this analysis. 


AERMOD is appropriate for use in estimating ground-level short-term ambient air 
concentrations resulting from non-reactive buoyant emissions from sources located in simple 
and complex terrain.  This analysis was conducted using AERMOD in the regulatory default 
mode, which includes the following modeling control options: 


 adjusting stack heights for stack-tip downwash, 


 using upper-bound concentration estimates for sources influenced by building downwash 
from super-squat buildings,  


 incorporating the effects of elevated terrain, 


 employing the calms processing routine, and 


 employing the missing data processing routine. 


Air modeling concentrations were estimated using AERMOD in conjunction with information 
about the site, the locations of the lead emitting stacks, nearby land uses, representative 
meteorological data, and receptors. 


This dispersion modeling project utilized the Universal Transverse Mercator (UTM) Coordinate 
System which includes the inherent benefit of not using negative numbers or east/west 
designations.  In addition, the UTM coordinate system provides a constant distance relationship 
anywhere on the map or domain.  This project utilized Zone 14 of the North American Datum of 
1983 (NAD83) in the UTM coordinate system.  The units of the coordinates are meters. 







  Air Quality Dispersion Modeling Report 
  Lead Non-Attainment Area Extent 
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2.2 Modeled Pollutants and Averaging Periods 


The only pollutant that was modeled was lead (CAS Number: 7439-92-1).  Calculation of 
chemical concentrations for use in determining a non-attainment area relative to the 2008 Lead 
NAAQS (USEPA 2008b) requires the selection of appropriate concentration averaging times.  
To demonstrate agreement with the 2008 Lead NAAQS, ENVIRON executed the AERMOD 
model and generated POST files using a monthly averaging period.  These POST files were 
processed through the USEPA’s LEADPOST Fortran based computer program to generate 
consecutive three-month averages for comparison against the lead NAAQS.   


2.3 Modeled Sources and Their Release Parameters 


As discussed and agreed upon at a December 14, 2010 conference call, this modeling analysis 
includes the lead emitting sources currently at the facility including recent improvements to two 
bag houses (BH2 and BH3) and installation of dedicated bag houses for four lead oxide mills 
(OM3, OM4, OM5, and OM6).  In addition, as recommended in comments on our modeling 
protocol, we have included several sources of fugitive emissions as volume sources.  This 
representation allows the proposed modeling analysis to provide reasonable correlation to the 
current emissions from the facility. 


Table 1a includes a listing of the point sources that were included in this modeling exercise and 
their release parameters in the AERMOD Model.  We modeled point sources utilizing actual 
emission rates from the most recent stack compliance test.  Stack compliance tests for BH2, 
BH3, OM3, OM4, OM5, and OM6 were conducted after installation and commissioning of the 
bag house improvement projects.  Copies of the summary results for each test were provided to 
KDHE under separate electronic mail cover on February 4, 2011.  The use of emission rates 
from the most recent compliance test was agreed upon by KDHE in their comments to our 
January 2011 modeling protocol for this analysis.  The Source Group Identifiers for Point 
Sources used in this AERMOD modeling were chosen based on the designations used by the 
facility.  Please see Figure 2-1, which depicts the modeled point and volume sources, the 
buildings incorporated into the model and the property line used as well. 


Table 1b includes a listing of the volume sources that were included in this modeling exercise 
and their release parameters in the AERMOD Model.  The facility has quantified fugitive 
emissions from the oxide and pasting operations on its annual emission inventory report 
submitted to KDHE.  Therefore, an elevated volume source was placed in the model to 
represent these expected fugitive emissions.  Volume source input parameters for a source 
adjacent to or on top of a building were calculated using the USEPA’s recommended approach 
in Table 3-1 of USEPA 2004a.  The modeled lead emission rate was calculated based on the 
emission rate determined by the facility in its emissions inventory report.   


Traffic fugitive emissions from vehicular traffic on-site have been included in the model as well.  
Traffic on-site follows two primary routes which have been arbitrarily designated Red Road and 
Yellow Road.  Most delivery and pickup vehicles check in at the security building at the 
southwestern corner of the property and proceed clockwise around the facility to drop off or pick 
up their delivery.  This route is designated Red Road (see Figure 2-1).  Trucks picking up 
batteries check in with security then proceed along Berg Road which is the southern boundary 
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of the facility to the Eastern Distribution Center (DC) then return along a similar route along Berg 
Road.  This route is designated Yellow Road in the model and is depicted on Figure 2-1 with the 
yellow dots.   


Vehicular fugitive emissions were modeled as ground level separated volume sources.  Volume 
source input parameters were calculated using the USEPA’s recommended approach in Table 
3-1 of USEPA 2004a.  Road fugitives assume a vehicle height of 13 feet above grade level and 
a road width of 10 feet.  The model generated a total of 201 volume sources on the paved 
portion of the Red Road, 34 volume sources on the unpaved portion of the Red Road, and 149 
volume sources on the paved portion of the Yellow Road.  All 235 sources on the Red Road 
were included in a model source group of REDRD and all 149 volume sources on the Yellow 
Road were included in a model source group called YELRD. 


Traffic fugitive emissions were quantified using the appropriate Paved Roads or Unpaved 
Roads sections of AP-42 (USEPA 2006 and 2011).  A small portion of the property on the 
western and northwestern side is unpaved and emissions from the unpaved section of road 
were calculated, divided by the number of unpaved volume sources, then the emission rate per 
volume source was assigned to those individual volume sources located in this unpaved area.  
A similar approach was performed for those paved road areas on the Red Road and Yellow 
Road, but using the Paved Roads equation of AP-42.  The equations in AP-42 ask for either a 
silt loading value (for Paved Roads) or a silt content (as percent, for Unpaved Roads).  Because 
the Salina facility did not have site specific silt content information, recent 2010 silt and lead 
content sample was used as an estimate for the Salina Battery Plant.  The silt and lead content 
sample was collected from a similar battery plant in Columbus, GA.  Total PM (PM-30) was 
calculated using the particle size multiplier for PM-30, then the lead component in the Total PM-
30 was calculated based on the lead fraction analytical data from the Columbus, GA battery 
plant. 


2.4 Terrain Data 


Terrain elevations were incorporated into the model using version 09040 of AERMAP, 
AERMOD’s terrain preprocessor, as per USEPA guidance (2009).  Terrain elevation data for the 
entire modeling domain was extracted from 1/3-arc second National Elevation Data (NED) files 
with a resolution of approximately 10 meters.  Figure 2-2 visually depicts the Salina Battery 
Plant and the domain of NED Data used in this analysis.  These NED files were obtained from 
the U.S. Geological Survey’s Seamless Data Server (http://seamless.usgs.gov).  AERMAP was 
configured to assign elevations for all sources, buildings, and receptors in the modeling domain.   







Air Quality Dispersion Modeling Report
  Lead Non-Attainment Area Extent


AERMOD 
Source 


Group ID 
1


Source Description Last Compliance 
Stack Test Date


Easting 


(meters) 2
Northing 


(meters) 2
Elevation 


(meters) 3
Lead 


Emission 
Rate (gram / 


second) 4


Stack 
Height 


(meters)


Stack 
Temperature 


(Kelvin)


Exit 
Velocity 
(meters / 


second) 5


Stack 
Diameter 
(meters)


BH1 Bag House 1 August 21, 2008 621,081.82 4,292,721.82 381.10 7.53E-04 11.658 311.67 16.3061 1.448
BH2 Bag House 2 November 17, 2010 621,094.61 4,292,748.65 381.10 4.95E-04 24.384 297.22 7.3737 2.134
BH3 Bag House 3 September 29, 2009 621,074.19 4,292,747.26 381.10 1.61E-03 22.860 307.22 12.7141 1.753
BH4 Bag House 4 January 29, 2009 621,062.00 4,292,743.15 381.10 3.35E-02 24.384 308.89 12.8724 2.438
BH5 Bag House 5 January 29, 2009 620,996.47 4,292,665.43 381.10 3.45E-03 24.384 300.00 29.2460 1.067


BH11 Bag House for Ball Mill 11 October 24, 2007 621,005.31 4,292,715.11 381.00 2.01E-04 13.844 369.44 11.0685 0.521
BH12 Bag House for Ball Mill 12 October 24, 2007 620,998.00 4,292,715.72 381.00 2.16E-04 13.891 371.11 12.5845 0.521
BH13 Bag House for Ball Mill 13 October 24, 2007 620,990.38 4,292,715.42 381.00 1.45E-04 13.865 324.44 13.6151 0.521
BH14 Bag House for Ball Mill 14 October 24, 2007 620,983.67 4,292,715.42 381.00 1.86E-04 13.844 369.44 9.8673 0.521
BH15 Bag House for Ball Mill 15 August 21, 2008 620,973.61 4,292,718.16 380.98 1.96E-04 14.120 308.33 6.3291 0.508
OM1 Oxide Mill 1 August 22, 2008 621,025.73 4,292,704.75 381.10 5.04E-04 15.276 351.67 15.7202 0.356
OM2 Oxide Mill 2 August 21, 2008 621,025.43 4,292,708.71 381.09 5.26E-04 14.785 352.22 16.9225 0.356
OM3 Oxide Mill 3 August 27, 2009 621,035.06 4,292,713.57 381.10 1.69E-04 14.785 362.22 25.4527 0.356
OM4 Oxide Mill 4 August 25, 2009 621,034.75 4,292,718.75 381.08 9.51E-05 14.785 387.22 13.9714 0.356
OM5 Oxide Mill 5 August 04, 2010 621,034.45 4,292,724.54 381.06 7.91E-05 14.785 374.44 21.3753 0.356
OM6 Oxide Mill 6 July 15, 2010 621,012.20 4,292,732.16 381.00 8.42E-05 14.785 382.22 18.1011 0.356
RC1 Rotoclone 1 March 31, 2006 621,009.88 4,292,694.69 381.08 1.42E-03 24.384 301.11 16.7123 0.610
RC2 Rotoclone 2 March 22, 2007 621,009.27 4,292,691.03 381.08 1.40E-03 24.384 309.44 11.8754 0.597


Notes:


3 Elevation is assigned by AERMAP (Version 09040) using NED 1/3 Arc Second resolution elevation data from USGS’s Seamless Data Server.
4 Lead Emission Rate is based on actual stack emission test data from the most recent compliance test.  All tests have been accepted by KDHE.
5 All source exhaust vertically upward without evase stack tip or rain caps (i.e., unobstructed release).


Table 1A: Lead Emitting Point Sources Included in Dispersion Modeling Analysis


Existing Sources


1 Reserved.
2 Easting and Northing Coordinates for Point Sources are in UTM Zone 14, NAD83 Datum.
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AERMOD 


Source ID 1
AERMOD 
Source 


Group ID


Description Easting 


(meters) 2
Northing 


(meters) 2
Elevation 


(meters) 3
Lead 


Emission 
Rate (gram / 


second) 4


Release 
Height 


(meters) 5


Initial Lateral 
Dimension 


(meters) 6


Initial Vertical 
Dimension 


(meters) 7


BALLFUG BALLFUG Fugitive Emissions from 
Manufacturing Building


620,990.00 4,292,725.00 381.00 4.93E-03 7.163 0.35 6.663


REDRD001 REDRD Red Road - Paved Section 620,880.31 4,292,474.80 381.10 1.86E-09 0.000 2.54 1.840
REDRD002 REDRD Red Road - Paved Section 620,883.19 4,292,479.43 381.10 1.86E-09 0.000 2.54 1.840
REDRD003 REDRD Red Road - Paved Section 620,886.07 4,292,484.07 381.10 1.86E-09 0.000 2.54 1.840
REDRD004 REDRD Red Road - Paved Section 620,888.95 4,292,488.71 381.10 1.86E-09 0.000 2.54 1.840
REDRD005 REDRD Red Road - Paved Section 620,894.07 4,292,490.22 381.10 1.86E-09 0.000 2.72 1.840
REDRD006 REDRD Red Road - Paved Section 620,899.92 4,292,490.52 381.10 1.86E-09 0.000 2.72 1.840
REDRD007 REDRD Red Road - Paved Section 620,905.77 4,292,490.82 381.10 1.86E-09 0.000 2.72 1.840
REDRD008 REDRD Red Road - Paved Section 620,911.61 4,292,491.12 381.10 1.86E-09 0.000 2.72 1.840
REDRD009 REDRD Red Road - Paved Section 620,917.46 4,292,491.42 381.10 1.86E-09 0.000 2.72 1.840
REDRD010 REDRD Red Road - Paved Section 620,923.30 4,292,491.72 381.10 1.86E-09 0.000 2.72 1.840
REDRD011 REDRD Red Road - Paved Section 620,929.15 4,292,492.02 381.10 1.86E-09 0.000 2.72 1.840
REDRD012 REDRD Red Road - Paved Section 620,934.99 4,292,492.32 381.10 1.86E-09 0.000 2.72 1.840
REDRD013 REDRD Red Road - Paved Section 620,940.84 4,292,492.62 381.10 1.86E-09 0.000 2.72 1.840
REDRD014 REDRD Red Road - Paved Section 620,946.69 4,292,492.92 381.10 1.86E-09 0.000 2.72 1.840
REDRD015 REDRD Red Road - Paved Section 620,952.53 4,292,493.22 381.10 1.86E-09 0.000 2.72 1.840
REDRD016 REDRD Red Road - Paved Section 620,958.38 4,292,493.52 381.10 1.86E-09 0.000 2.72 1.840
REDRD017 REDRD Red Road - Paved Section 620,964.22 4,292,493.82 381.10 1.86E-09 0.000 2.72 1.840
REDRD018 REDRD Red Road - Paved Section 620,970.07 4,292,494.12 381.10 1.86E-09 0.000 2.72 1.840
REDRD019 REDRD Red Road - Paved Section 620,975.92 4,292,494.42 381.10 1.86E-09 0.000 2.72 1.840
REDRD020 REDRD Red Road - Paved Section 620,977.84 4,292,498.69 381.10 1.86E-09 0.000 2.67 1.840
REDRD021 REDRD Red Road - Paved Section 620,978.40 4,292,504.40 381.10 1.86E-09 0.000 2.67 1.840
REDRD022 REDRD Red Road - Paved Section 620,978.95 4,292,510.11 381.10 1.86E-09 0.000 2.67 1.840
REDRD023 REDRD Red Road - Paved Section 620,979.50 4,292,515.82 381.10 1.86E-09 0.000 2.67 1.840
REDRD024 REDRD Red Road - Paved Section 620,980.05 4,292,521.52 381.10 1.86E-09 0.000 2.67 1.840
REDRD025 REDRD Red Road - Paved Section 620,980.60 4,292,527.23 381.10 1.86E-09 0.000 2.67 1.840
REDRD026 REDRD Red Road - Paved Section 620,981.16 4,292,532.94 381.10 1.86E-09 0.000 2.67 1.840
REDRD027 REDRD Red Road - Paved Section 620,981.71 4,292,538.65 381.10 1.86E-09 0.000 2.67 1.840
REDRD028 REDRD Red Road - Paved Section 620,982.26 4,292,544.36 381.10 1.86E-09 0.000 2.67 1.840
REDRD029 REDRD Red Road - Paved Section 620,982.81 4,292,550.07 381.10 1.86E-09 0.000 2.67 1.840
REDRD030 REDRD Red Road - Paved Section 620,983.36 4,292,555.77 381.10 1.86E-09 0.000 2.67 1.840


Table 1B: Lead Emitting Volume Sources Included in Dispersion Modeling Analysis
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REDRD031 REDRD Red Road - Paved Section 620,983.92 4,292,561.48 381.10 1.86E-09 0.000 2.67 1.840
REDRD032 REDRD Red Road - Paved Section 620,980.05 4,292,564.50 381.10 1.86E-09 0.000 2.70 1.840
REDRD033 REDRD Red Road - Paved Section 620,974.62 4,292,566.54 381.10 1.86E-09 0.000 2.70 1.840
REDRD034 REDRD Red Road - Paved Section 620,969.18 4,292,568.58 381.10 1.86E-09 0.000 2.70 1.840
REDRD035 REDRD Red Road - Paved Section 620,963.74 4,292,570.62 381.10 1.86E-09 0.000 2.70 1.840
REDRD036 REDRD Red Road - Paved Section 620,958.30 4,292,572.66 381.10 1.86E-09 0.000 2.70 1.840
REDRD037 REDRD Red Road - Paved Section 620,952.87 4,292,574.70 381.10 1.86E-09 0.000 2.70 1.840
REDRD038 REDRD Red Road - Paved Section 620,947.43 4,292,576.73 381.10 1.86E-09 0.000 2.70 1.840
REDRD039 REDRD Red Road - Paved Section 620,941.99 4,292,578.77 381.08 1.86E-09 0.000 2.70 1.840
REDRD040 REDRD Red Road - Paved Section 620,936.55 4,292,580.81 381.04 1.86E-09 0.000 2.70 1.840
REDRD041 REDRD Red Road - Paved Section 620,931.12 4,292,582.85 381.01 1.86E-09 0.000 2.70 1.840
REDRD042 REDRD Red Road - Paved Section 620,925.68 4,292,584.89 381.00 1.86E-09 0.000 2.70 1.840
REDRD043 REDRD Red Road - Unpaved Section 620,920.24 4,292,586.93 381.00 1.33E-08 0.000 2.70 1.840
REDRD044 REDRD Red Road - Unpaved Section 620,914.80 4,292,588.97 381.00 1.33E-08 0.000 2.70 1.840
REDRD045 REDRD Red Road - Unpaved Section 620,913.51 4,292,594.04 381.00 1.33E-08 0.000 2.82 1.840
REDRD046 REDRD Red Road - Unpaved Section 620,911.50 4,292,600.10 381.00 1.33E-08 0.000 2.82 1.840
REDRD047 REDRD Red Road - Unpaved Section 620,911.70 4,292,606.20 381.00 1.33E-08 0.000 2.82 1.840
REDRD048 REDRD Red Road - Unpaved Section 620,911.90 4,292,612.20 381.00 1.33E-08 0.000 2.82 1.840
REDRD049 REDRD Red Road - Unpaved Section 620,912.00 4,292,618.30 381.00 1.33E-08 0.000 2.82 1.840
REDRD050 REDRD Red Road - Unpaved Section 620,912.20 4,292,624.40 380.99 1.33E-08 0.000 2.82 1.840
REDRD051 REDRD Red Road - Unpaved Section 620,912.40 4,292,630.40 380.98 1.33E-08 0.000 2.82 1.840
REDRD052 REDRD Red Road - Unpaved Section 620,912.50 4,292,636.50 380.94 1.33E-08 0.000 2.82 1.840
REDRD053 REDRD Red Road - Unpaved Section 620,912.70 4,292,642.50 380.91 1.33E-08 0.000 2.82 1.840
REDRD054 REDRD Red Road - Unpaved Section 620,912.90 4,292,648.60 380.90 1.33E-08 0.000 2.82 1.840
REDRD055 REDRD Red Road - Unpaved Section 620,913.10 4,292,654.70 380.90 1.33E-08 0.000 2.82 1.840
REDRD056 REDRD Red Road - Unpaved Section 620,913.20 4,292,660.70 380.90 1.33E-08 0.000 2.82 1.840
REDRD057 REDRD Red Road - Unpaved Section 620,913.40 4,292,666.80 380.90 1.33E-08 0.000 2.82 1.840
REDRD058 REDRD Red Road - Unpaved Section 620,913.60 4,292,672.90 380.90 1.33E-08 0.000 2.82 1.840
REDRD059 REDRD Red Road - Unpaved Section 620,913.80 4,292,678.90 380.90 1.33E-08 0.000 2.82 1.840
REDRD060 REDRD Red Road - Unpaved Section 620,913.90 4,292,685.00 380.90 1.33E-08 0.000 2.82 1.840
REDRD061 REDRD Red Road - Unpaved Section 620,914.10 4,292,691.00 380.90 1.33E-08 0.000 2.82 1.840
REDRD062 REDRD Red Road - Unpaved Section 620,914.30 4,292,697.10 380.90 1.33E-08 0.000 2.82 1.840
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REDRD063 REDRD Red Road - Unpaved Section 620,914.50 4,292,703.20 380.90 1.33E-08 0.000 2.82 1.840
REDRD064 REDRD Red Road - Unpaved Section 620,914.60 4,292,709.20 380.90 1.33E-08 0.000 2.82 1.840
REDRD065 REDRD Red Road - Unpaved Section 620,914.80 4,292,715.30 380.89 1.33E-08 0.000 2.82 1.840
REDRD066 REDRD Red Road - Unpaved Section 620,915.00 4,292,721.40 380.88 1.33E-08 0.000 2.82 1.840
REDRD067 REDRD Red Road - Unpaved Section 620,915.20 4,292,727.40 380.87 1.33E-08 0.000 2.82 1.840
REDRD068 REDRD Red Road - Unpaved Section 620,917.52 4,292,733.48 380.88 1.33E-08 0.000 2.82 1.840
REDRD069 REDRD Red Road - Unpaved Section 620,921.78 4,292,736.42 380.88 1.33E-08 0.000 2.78 1.840
REDRD070 REDRD Red Road - Unpaved Section 620,927.45 4,292,738.33 380.89 1.33E-08 0.000 2.78 1.840
REDRD071 REDRD Red Road - Unpaved Section 620,933.11 4,292,740.24 380.90 1.33E-08 0.000 2.78 1.840
REDRD072 REDRD Red Road - Unpaved Section 620,938.78 4,292,742.15 380.90 1.33E-08 0.000 2.78 1.840
REDRD073 REDRD Red Road - Unpaved Section 620,944.44 4,292,744.06 380.90 1.33E-08 0.000 2.78 1.840
REDRD074 REDRD Red Road - Unpaved Section 620,950.11 4,292,745.97 380.90 1.33E-08 0.000 2.78 1.840
REDRD075 REDRD Red Road - Unpaved Section 620,955.77 4,292,747.88 380.90 1.33E-08 0.000 2.78 1.840
REDRD076 REDRD Red Road - Unpaved Section 620,961.44 4,292,749.79 380.90 1.33E-08 0.000 2.78 1.840
REDRD077 REDRD Red Road - Paved Section 620,967.10 4,292,751.70 380.90 1.86E-09 0.000 2.78 1.840
REDRD078 REDRD Red Road - Paved Section 620,972.77 4,292,753.60 380.91 1.86E-09 0.000 2.78 1.840
REDRD079 REDRD Red Road - Paved Section 620,978.43 4,292,753.60 380.93 1.86E-09 0.000 2.78 1.840
REDRD080 REDRD Red Road - Paved Section 620,984.10 4,292,753.60 380.96 1.86E-09 0.000 2.69 1.840
REDRD081 REDRD Red Road - Paved Section 620,989.84 4,292,753.60 380.99 1.86E-09 0.000 2.69 1.840
REDRD082 REDRD Red Road - Paved Section 620,995.58 4,292,753.60 381.00 1.86E-09 0.000 2.69 1.840
REDRD083 REDRD Red Road - Paved Section 621,001.32 4,292,753.60 381.00 1.86E-09 0.000 2.69 1.840
REDRD084 REDRD Red Road - Paved Section 621,007.06 4,292,753.60 381.00 1.86E-09 0.000 2.69 1.840
REDRD085 REDRD Red Road - Paved Section 621,012.80 4,292,753.60 381.00 1.86E-09 0.000 2.69 1.840
REDRD086 REDRD Red Road - Paved Section 621,018.54 4,292,753.60 381.00 1.86E-09 0.000 2.69 1.840
REDRD087 REDRD Red Road - Paved Section 621,024.28 4,292,753.60 381.00 1.86E-09 0.000 2.69 1.840
REDRD088 REDRD Red Road - Paved Section 621,030.02 4,292,753.60 381.00 1.86E-09 0.000 2.69 1.840
REDRD089 REDRD Red Road - Paved Section 621,035.76 4,292,753.60 381.00 1.86E-09 0.000 2.69 1.840
REDRD090 REDRD Red Road - Paved Section 621,041.49 4,292,753.60 381.03 1.86E-09 0.000 2.69 1.840
REDRD091 REDRD Red Road - Paved Section 621,047.23 4,292,753.60 381.07 1.86E-09 0.000 2.69 1.840
REDRD092 REDRD Red Road - Paved Section 621,053.31 4,292,753.60 381.10 1.86E-09 0.000 2.83 1.840
REDRD093 REDRD Red Road - Paved Section 621,059.39 4,292,753.60 381.10 1.86E-09 0.000 2.83 1.840
REDRD094 REDRD Red Road - Paved Section 621,065.48 4,292,753.60 381.10 1.86E-09 0.000 2.83 1.840
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REDRD095 REDRD Red Road - Paved Section 621,071.56 4,292,753.60 381.10 1.86E-09 0.000 2.83 1.840
REDRD096 REDRD Red Road - Paved Section 621,077.64 4,292,753.60 381.10 1.86E-09 0.000 2.83 1.840
REDRD097 REDRD Red Road - Paved Section 621,083.72 4,292,753.60 381.10 1.86E-09 0.000 2.83 1.840
REDRD098 REDRD Red Road - Paved Section 621,089.81 4,292,753.60 381.10 1.86E-09 0.000 2.83 1.840
REDRD099 REDRD Red Road - Paved Section 621,095.89 4,292,753.60 381.10 1.86E-09 0.000 2.83 1.840
REDRD100 REDRD Red Road - Paved Section 621,101.97 4,292,753.60 381.11 1.86E-09 0.000 2.83 1.840
REDRD101 REDRD Red Road - Paved Section 621,108.06 4,292,753.60 381.13 1.86E-09 0.000 2.83 1.840
REDRD102 REDRD Red Road - Paved Section 621,114.14 4,292,753.60 381.16 1.86E-09 0.000 2.83 1.840
REDRD103 REDRD Red Road - Paved Section 621,120.22 4,292,753.60 381.20 1.86E-09 0.000 2.83 1.840
REDRD104 REDRD Red Road - Paved Section 621,126.30 4,292,753.60 381.20 1.86E-09 0.000 2.83 1.840
REDRD105 REDRD Red Road - Paved Section 621,132.39 4,292,753.60 381.20 1.86E-09 0.000 2.83 1.840
REDRD106 REDRD Red Road - Paved Section 621,138.47 4,292,753.60 381.20 1.86E-09 0.000 2.83 1.840
REDRD107 REDRD Red Road - Paved Section 621,144.55 4,292,753.60 381.20 1.86E-09 0.000 2.83 1.840
REDRD108 REDRD Red Road - Paved Section 621,150.63 4,292,753.60 381.18 1.86E-09 0.000 2.83 1.840
REDRD109 REDRD Red Road - Paved Section 621,156.72 4,292,753.60 381.13 1.86E-09 0.000 2.83 1.840
REDRD110 REDRD Red Road - Paved Section 621,162.80 4,292,753.60 381.11 1.86E-09 0.000 2.83 1.840
REDRD111 REDRD Red Road - Paved Section 621,168.88 4,292,753.60 381.10 1.86E-09 0.000 2.83 1.840
REDRD112 REDRD Red Road - Paved Section 621,174.96 4,292,753.60 381.10 1.86E-09 0.000 2.83 1.840
REDRD113 REDRD Red Road - Paved Section 621,181.05 4,292,753.60 381.10 1.86E-09 0.000 2.83 1.840
REDRD114 REDRD Red Road - Paved Section 621,187.13 4,292,753.60 381.10 1.86E-09 0.000 2.83 1.840
REDRD115 REDRD Red Road - Paved Section 621,193.21 4,292,753.60 381.10 1.86E-09 0.000 2.83 1.840
REDRD116 REDRD Red Road - Paved Section 621,199.30 4,292,753.60 381.10 1.86E-09 0.000 2.83 1.840
REDRD117 REDRD Red Road - Paved Section 621,205.38 4,292,753.60 381.10 1.86E-09 0.000 2.83 1.840
REDRD118 REDRD Red Road - Paved Section 621,211.46 4,292,753.60 381.10 1.86E-09 0.000 2.83 1.840
REDRD119 REDRD Red Road - Paved Section 621,217.54 4,292,753.60 381.10 1.86E-09 0.000 2.83 1.840
REDRD120 REDRD Red Road - Paved Section 621,223.63 4,292,753.60 381.10 1.86E-09 0.000 2.83 1.840
REDRD121 REDRD Red Road - Paved Section 621,229.71 4,292,753.60 381.08 1.86E-09 0.000 2.83 1.840
REDRD122 REDRD Red Road - Paved Section 621,235.79 4,292,753.60 381.04 1.86E-09 0.000 2.83 1.840
REDRD123 REDRD Red Road - Paved Section 621,241.87 4,292,753.60 381.01 1.86E-09 0.000 2.83 1.840
REDRD124 REDRD Red Road - Paved Section 621,247.96 4,292,752.42 381.00 1.86E-09 0.000 2.83 1.840
REDRD125 REDRD Red Road - Paved Section 621,254.04 4,292,752.09 381.00 1.86E-09 0.000 2.83 1.840
REDRD126 REDRD Red Road - Paved Section 621,257.22 4,292,748.65 381.00 1.86E-09 0.000 2.45 1.840
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REDRD127 REDRD Red Road - Paved Section 621,259.55 4,292,743.94 380.98 1.86E-09 0.000 2.45 1.840
REDRD128 REDRD Red Road - Paved Section 621,261.88 4,292,739.22 380.97 1.86E-09 0.000 2.45 1.840
REDRD129 REDRD Red Road - Paved Section 621,264.21 4,292,734.51 380.96 1.86E-09 0.000 2.45 1.840
REDRD130 REDRD Red Road - Paved Section 621,266.54 4,292,729.80 380.94 1.86E-09 0.000 2.45 1.840
REDRD131 REDRD Red Road - Paved Section 621,268.87 4,292,725.08 380.92 1.86E-09 0.000 2.45 1.840
REDRD132 REDRD Red Road - Paved Section 621,271.20 4,292,720.37 380.91 1.86E-09 0.000 2.45 1.840
REDRD133 REDRD Red Road - Paved Section 621,271.00 4,292,715.15 380.91 1.86E-09 0.000 2.54 1.840
REDRD134 REDRD Red Road - Paved Section 621,269.80 4,292,709.82 380.90 1.86E-09 0.000 2.54 1.840
REDRD135 REDRD Red Road - Paved Section 621,268.59 4,292,704.49 380.90 1.86E-09 0.000 2.54 1.840
REDRD136 REDRD Red Road - Paved Section 621,267.38 4,292,699.15 380.90 1.86E-09 0.000 2.54 1.840
REDRD137 REDRD Red Road - Paved Section 621,266.17 4,292,693.82 380.90 1.86E-09 0.000 2.54 1.840
REDRD138 REDRD Red Road - Paved Section 621,264.96 4,292,688.49 380.90 1.86E-09 0.000 2.54 1.840
REDRD139 REDRD Red Road - Paved Section 621,262.47 4,292,683.18 380.91 1.86E-09 0.000 2.75 1.840
REDRD140 REDRD Red Road - Paved Section 621,259.56 4,292,678.03 380.90 1.86E-09 0.000 2.75 1.840
REDRD141 REDRD Red Road - Paved Section 621,256.66 4,292,672.88 380.90 1.86E-09 0.000 2.75 1.840
REDRD142 REDRD Red Road - Paved Section 621,253.75 4,292,667.73 380.90 1.86E-09 0.000 2.75 1.840
REDRD143 REDRD Red Road - Paved Section 621,250.84 4,292,662.58 380.91 1.86E-09 0.000 2.75 1.840
REDRD144 REDRD Red Road - Paved Section 621,247.94 4,292,657.43 380.92 1.86E-09 0.000 2.75 1.840
REDRD145 REDRD Red Road - Paved Section 621,245.03 4,292,652.28 380.93 1.86E-09 0.000 2.75 1.840
REDRD146 REDRD Red Road - Paved Section 621,242.12 4,292,647.13 380.91 1.86E-09 0.000 2.75 1.840
REDRD147 REDRD Red Road - Paved Section 621,239.22 4,292,641.98 380.92 1.86E-09 0.000 2.75 1.840
REDRD148 REDRD Red Road - Paved Section 621,236.31 4,292,636.83 380.94 1.86E-09 0.000 2.75 1.840
REDRD149 REDRD Red Road - Paved Section 621,235.48 4,292,630.97 380.94 1.86E-09 0.000 2.82 1.840
REDRD150 REDRD Red Road - Paved Section 621,235.38 4,292,624.92 380.94 1.86E-09 0.000 2.82 1.840
REDRD151 REDRD Red Road - Paved Section 621,235.27 4,292,618.86 380.91 1.86E-09 0.000 2.82 1.840
REDRD152 REDRD Red Road - Paved Section 621,235.16 4,292,612.81 380.90 1.86E-09 0.000 2.82 1.840
REDRD153 REDRD Red Road - Paved Section 621,235.05 4,292,606.76 380.90 1.86E-09 0.000 2.82 1.840
REDRD154 REDRD Red Road - Paved Section 621,234.95 4,292,600.70 380.90 1.86E-09 0.000 2.82 1.840
REDRD155 REDRD Red Road - Paved Section 621,234.84 4,292,594.65 380.90 1.86E-09 0.000 2.82 1.840
REDRD156 REDRD Red Road - Paved Section 621,234.73 4,292,588.60 380.90 1.86E-09 0.000 2.82 1.840
REDRD157 REDRD Red Road - Paved Section 621,234.63 4,292,582.54 380.92 1.86E-09 0.000 2.82 1.840
REDRD158 REDRD Red Road - Paved Section 621,234.52 4,292,576.49 380.95 1.86E-09 0.000 2.82 1.840
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REDRD159 REDRD Red Road - Paved Section 621,234.41 4,292,570.44 380.96 1.86E-09 0.000 2.82 1.840
REDRD160 REDRD Red Road - Paved Section 621,234.30 4,292,564.38 380.95 1.86E-09 0.000 2.82 1.840
REDRD161 REDRD Red Road - Paved Section 621,234.20 4,292,558.33 380.96 1.86E-09 0.000 2.82 1.840
REDRD162 REDRD Red Road - Paved Section 621,234.09 4,292,552.28 380.98 1.86E-09 0.000 2.82 1.840
REDRD163 REDRD Red Road - Paved Section 621,233.98 4,292,546.22 380.99 1.86E-09 0.000 2.82 1.840
REDRD164 REDRD Red Road - Paved Section 621,233.88 4,292,540.17 381.00 1.86E-09 0.000 2.82 1.840
REDRD165 REDRD Red Road - Paved Section 621,233.77 4,292,534.11 381.00 1.86E-09 0.000 2.82 1.840
REDRD166 REDRD Red Road - Paved Section 621,233.66 4,292,528.06 381.00 1.86E-09 0.000 2.82 1.840
REDRD167 REDRD Red Road - Paved Section 621,233.55 4,292,522.01 381.00 1.86E-09 0.000 2.82 1.840
REDRD168 REDRD Red Road - Paved Section 621,233.45 4,292,515.95 381.00 1.86E-09 0.000 2.82 1.840
REDRD169 REDRD Red Road - Paved Section 621,233.34 4,292,509.90 381.00 1.86E-09 0.000 2.82 1.840
REDRD170 REDRD Red Road - Paved Section 621,233.23 4,292,503.85 381.00 1.86E-09 0.000 2.82 1.840
REDRD171 REDRD Red Road - Paved Section 621,233.13 4,292,497.79 381.00 1.86E-09 0.000 2.82 1.840
REDRD172 REDRD Red Road - Paved Section 621,233.02 4,292,491.74 381.00 1.86E-09 0.000 2.82 1.840
REDRD173 REDRD Red Road - Paved Section 621,232.91 4,292,485.69 381.00 1.86E-09 0.000 2.82 1.840
REDRD174 REDRD Red Road - Paved Section 621,232.80 4,292,479.63 380.99 1.86E-09 0.000 2.82 1.840
REDRD175 REDRD Red Road - Paved Section 621,232.70 4,292,473.58 380.94 1.86E-09 0.000 2.82 1.840
REDRD176 REDRD Red Road - Paved Section 621,228.80 4,292,472.50 380.96 1.86E-09 0.000 2.82 1.840
REDRD177 REDRD Red Road - Paved Section 621,225.80 4,292,469.00 380.99 1.86E-09 0.000 2.37 1.840
REDRD178 REDRD Red Road - Paved Section 621,221.60 4,292,466.10 381.03 1.86E-09 0.000 2.37 1.840
REDRD179 REDRD Red Road - Paved Section 621,217.40 4,292,463.30 381.06 1.86E-09 0.000 2.37 1.840
REDRD180 REDRD Red Road - Paved Section 621,213.10 4,292,463.30 381.09 1.86E-09 0.000 2.37 1.840
REDRD181 REDRD Red Road - Paved Section 621,208.90 4,292,463.30 381.10 1.86E-09 0.000 2.37 1.840
REDRD182 REDRD Red Road - Paved Section 621,208.45 4,292,463.30 381.10 1.86E-09 0.000 2.37 1.840
REDRD183 REDRD Red Road - Paved Section 621,202.63 4,292,463.30 381.10 1.86E-09 0.000 2.83 1.840
REDRD184 REDRD Red Road - Paved Section 621,196.55 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD185 REDRD Red Road - Paved Section 621,190.47 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD186 REDRD Red Road - Paved Section 621,184.39 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD187 REDRD Red Road - Paved Section 621,178.31 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD188 REDRD Red Road - Paved Section 621,172.23 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD189 REDRD Red Road - Paved Section 621,166.15 4,292,463.55 381.12 1.86E-09 0.000 2.83 1.840
REDRD190 REDRD Red Road - Paved Section 621,160.07 4,292,463.55 381.13 1.86E-09 0.000 2.83 1.840
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REDRD191 REDRD Red Road - Paved Section 621,153.99 4,292,463.55 381.12 1.86E-09 0.000 2.83 1.840
REDRD192 REDRD Red Road - Paved Section 621,147.91 4,292,463.55 381.12 1.86E-09 0.000 2.83 1.840
REDRD193 REDRD Red Road - Paved Section 621,141.83 4,292,463.55 381.17 1.86E-09 0.000 2.83 1.840
REDRD194 REDRD Red Road - Paved Section 621,135.75 4,292,463.55 381.20 1.86E-09 0.000 2.83 1.840
REDRD195 REDRD Red Road - Paved Section 621,129.67 4,292,463.55 381.20 1.86E-09 0.000 2.83 1.840
REDRD196 REDRD Red Road - Paved Section 621,123.59 4,292,463.55 381.20 1.86E-09 0.000 2.83 1.840
REDRD197 REDRD Red Road - Paved Section 621,117.51 4,292,463.55 381.22 1.86E-09 0.000 2.83 1.840
REDRD198 REDRD Red Road - Paved Section 621,111.43 4,292,463.55 381.23 1.86E-09 0.000 2.83 1.840
REDRD199 REDRD Red Road - Paved Section 621,105.35 4,292,463.55 381.23 1.86E-09 0.000 2.83 1.840
REDRD200 REDRD Red Road - Paved Section 621,099.27 4,292,463.55 381.20 1.86E-09 0.000 2.83 1.840
REDRD201 REDRD Red Road - Paved Section 621,093.19 4,292,463.55 381.20 1.86E-09 0.000 2.83 1.840
REDRD202 REDRD Red Road - Paved Section 621,087.11 4,292,463.55 381.16 1.86E-09 0.000 2.83 1.840
REDRD203 REDRD Red Road - Paved Section 621,081.03 4,292,463.55 381.12 1.86E-09 0.000 2.83 1.840
REDRD204 REDRD Red Road - Paved Section 621,074.95 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD205 REDRD Red Road - Paved Section 621,068.87 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD206 REDRD Red Road - Paved Section 621,062.79 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD207 REDRD Red Road - Paved Section 621,056.71 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD208 REDRD Red Road - Paved Section 621,050.63 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD209 REDRD Red Road - Paved Section 621,044.55 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD210 REDRD Red Road - Paved Section 621,038.47 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD211 REDRD Red Road - Paved Section 621,032.39 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD212 REDRD Red Road - Paved Section 621,026.31 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD213 REDRD Red Road - Paved Section 621,020.23 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD214 REDRD Red Road - Paved Section 621,014.15 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD215 REDRD Red Road - Paved Section 621,008.06 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD216 REDRD Red Road - Paved Section 621,001.98 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD217 REDRD Red Road - Paved Section 620,995.90 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD218 REDRD Red Road - Paved Section 620,989.82 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD219 REDRD Red Road - Paved Section 620,983.74 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD220 REDRD Red Road - Paved Section 620,977.66 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD221 REDRD Red Road - Paved Section 620,971.58 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD222 REDRD Red Road - Paved Section 620,965.50 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
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REDRD223 REDRD Red Road - Paved Section 620,959.42 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD224 REDRD Red Road - Paved Section 620,953.34 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD225 REDRD Red Road - Paved Section 620,947.26 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD226 REDRD Red Road - Paved Section 620,941.18 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD227 REDRD Red Road - Paved Section 620,935.10 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD228 REDRD Red Road - Paved Section 620,929.02 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD229 REDRD Red Road - Paved Section 620,922.94 4,292,463.55 381.10 1.86E-09 0.000 2.83 1.840
REDRD230 REDRD Red Road - Paved Section 620,916.86 4,292,463.87 381.10 1.86E-09 0.000 2.83 1.840
REDRD231 REDRD Red Road - Paved Section 620,910.78 4,292,464.18 381.10 1.86E-09 0.000 2.83 1.840
REDRD232 REDRD Red Road - Paved Section 620,904.70 4,292,464.49 381.10 1.86E-09 0.000 2.83 1.840
REDRD233 REDRD Red Road - Paved Section 620,898.62 4,292,464.80 381.10 1.86E-09 0.000 2.83 1.840
REDRD234 REDRD Red Road - Paved Section 620,892.54 4,292,465.11 381.10 1.86E-09 0.000 2.83 1.840
REDRD235 REDRD Red Road - Paved Section 620,886.46 4,292,465.42 381.10 1.86E-09 0.000 2.83 1.840
YELRD001 YELRD Yellow Road - Paved Section 620,878.65 4,292,474.18 381.10 2.56E-09 0.000 2.83 1.840
YELRD002 YELRD Yellow Road - Paved Section 620,882.24 4,292,478.56 381.10 2.56E-09 0.000 2.83 1.840
YELRD003 YELRD Yellow Road - Paved Section 620,885.82 4,292,482.94 381.10 2.56E-09 0.000 2.83 1.840
YELRD004 YELRD Yellow Road - Paved Section 620,889.41 4,292,487.32 381.10 2.56E-09 0.000 2.83 1.840
YELRD005 YELRD Yellow Road - Paved Section 620,894.90 4,292,488.39 381.10 2.56E-09 0.000 2.83 1.840
YELRD006 YELRD Yellow Road - Paved Section 620,900.95 4,292,488.23 381.10 2.56E-09 0.000 2.83 1.840
YELRD007 YELRD Yellow Road - Paved Section 620,907.00 4,292,488.08 381.10 2.56E-09 0.000 2.83 1.840
YELRD008 YELRD Yellow Road - Paved Section 620,913.04 4,292,487.92 381.10 2.56E-09 0.000 2.83 1.840
YELRD009 YELRD Yellow Road - Paved Section 620,919.09 4,292,487.77 381.10 2.56E-09 0.000 2.83 1.840
YELRD010 YELRD Yellow Road - Paved Section 620,925.14 4,292,487.62 381.10 2.56E-09 0.000 2.83 1.840
YELRD011 YELRD Yellow Road - Paved Section 620,931.19 4,292,487.46 381.10 2.56E-09 0.000 2.83 1.840
YELRD012 YELRD Yellow Road - Paved Section 620,937.24 4,292,487.31 381.10 2.56E-09 0.000 2.83 1.840
YELRD013 YELRD Yellow Road - Paved Section 620,943.28 4,292,487.15 381.10 2.56E-09 0.000 2.83 1.840
YELRD014 YELRD Yellow Road - Paved Section 620,949.33 4,292,487.00 381.10 2.56E-09 0.000 2.83 1.840
YELRD015 YELRD Yellow Road - Paved Section 620,955.38 4,292,486.85 381.10 2.56E-09 0.000 2.83 1.840
YELRD016 YELRD Yellow Road - Paved Section 620,961.43 4,292,486.69 381.10 2.56E-09 0.000 2.83 1.840
YELRD017 YELRD Yellow Road - Paved Section 620,967.48 4,292,486.54 381.10 2.56E-09 0.000 2.83 1.840
YELRD018 YELRD Yellow Road - Paved Section 620,971.13 4,292,483.57 381.10 2.56E-09 0.000 2.83 1.840
YELRD019 YELRD Yellow Road - Paved Section 620,974.15 4,292,479.40 381.10 2.56E-09 0.000 2.83 1.840
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YELRD020 YELRD Yellow Road - Paved Section 620,977.17 4,292,475.24 381.10 2.56E-09 0.000 2.83 1.840
YELRD021 YELRD Yellow Road - Paved Section 620,980.19 4,292,471.07 381.10 2.56E-09 0.000 2.83 1.840
YELRD022 YELRD Yellow Road - Paved Section 620,983.21 4,292,466.90 381.10 2.56E-09 0.000 2.83 1.840
YELRD023 YELRD Yellow Road - Paved Section 620,986.23 4,292,462.74 381.10 2.56E-09 0.000 2.83 1.840
YELRD024 YELRD Yellow Road - Paved Section 620,991.53 4,292,462.74 381.10 2.56E-09 0.000 2.83 1.840
YELRD025 YELRD Yellow Road - Paved Section 620,997.45 4,292,462.74 381.10 2.56E-09 0.000 2.83 1.840
YELRD026 YELRD Yellow Road - Paved Section 621,003.38 4,292,462.74 381.10 2.56E-09 0.000 2.83 1.840
YELRD027 YELRD Yellow Road - Paved Section 621,009.30 4,292,462.74 381.10 2.56E-09 0.000 2.83 1.840
YELRD028 YELRD Yellow Road - Paved Section 621,015.23 4,292,462.74 381.10 2.56E-09 0.000 2.83 1.840
YELRD029 YELRD Yellow Road - Paved Section 621,021.15 4,292,462.74 381.10 2.56E-09 0.000 2.83 1.840
YELRD030 YELRD Yellow Road - Paved Section 621,027.08 4,292,462.74 381.10 2.56E-09 0.000 2.83 1.840
YELRD031 YELRD Yellow Road - Paved Section 621,033.00 4,292,462.74 381.10 2.56E-09 0.000 2.83 1.840
YELRD032 YELRD Yellow Road - Paved Section 621,038.93 4,292,462.74 381.10 2.56E-09 0.000 2.83 1.840
YELRD033 YELRD Yellow Road - Paved Section 621,044.85 4,292,462.74 381.10 2.56E-09 0.000 2.83 1.840
YELRD034 YELRD Yellow Road - Paved Section 621,050.78 4,292,462.74 381.10 2.56E-09 0.000 2.83 1.840
YELRD035 YELRD Yellow Road - Paved Section 621,056.70 4,292,462.74 381.10 2.56E-09 0.000 2.83 1.840
YELRD036 YELRD Yellow Road - Paved Section 621,062.63 4,292,462.74 381.10 2.56E-09 0.000 2.83 1.840
YELRD037 YELRD Yellow Road - Paved Section 621,068.55 4,292,462.74 381.10 2.56E-09 0.000 2.83 1.840
YELRD038 YELRD Yellow Road - Paved Section 621,074.48 4,292,462.74 381.10 2.56E-09 0.000 2.83 1.840
YELRD039 YELRD Yellow Road - Paved Section 621,080.40 4,292,462.74 381.12 2.56E-09 0.000 2.83 1.840
YELRD040 YELRD Yellow Road - Paved Section 621,086.33 4,292,462.74 381.16 2.56E-09 0.000 2.83 1.840
YELRD041 YELRD Yellow Road - Paved Section 621,092.25 4,292,462.74 381.20 2.56E-09 0.000 2.83 1.840
YELRD042 YELRD Yellow Road - Paved Section 621,098.18 4,292,462.74 381.20 2.56E-09 0.000 2.83 1.840
YELRD043 YELRD Yellow Road - Paved Section 621,104.10 4,292,462.74 381.23 2.56E-09 0.000 2.83 1.840
YELRD044 YELRD Yellow Road - Paved Section 621,110.03 4,292,462.74 381.24 2.56E-09 0.000 2.83 1.840
YELRD045 YELRD Yellow Road - Paved Section 621,115.95 4,292,462.74 381.23 2.56E-09 0.000 2.83 1.840
YELRD046 YELRD Yellow Road - Paved Section 621,121.88 4,292,462.74 381.21 2.56E-09 0.000 2.83 1.840
YELRD047 YELRD Yellow Road - Paved Section 621,127.80 4,292,462.74 381.20 2.56E-09 0.000 2.83 1.840
YELRD048 YELRD Yellow Road - Paved Section 621,133.73 4,292,462.74 381.20 2.56E-09 0.000 2.83 1.840
YELRD049 YELRD Yellow Road - Paved Section 621,139.65 4,292,462.74 381.19 2.56E-09 0.000 2.83 1.840
YELRD050 YELRD Yellow Road - Paved Section 621,145.58 4,292,462.74 381.13 2.56E-09 0.000 2.83 1.840
YELRD051 YELRD Yellow Road - Paved Section 621,151.50 4,292,462.74 381.12 2.56E-09 0.000 2.83 1.840
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YELRD052 YELRD Yellow Road - Paved Section 621,157.43 4,292,462.74 381.13 2.56E-09 0.000 2.83 1.840
YELRD053 YELRD Yellow Road - Paved Section 621,163.35 4,292,462.74 381.14 2.56E-09 0.000 2.83 1.840
YELRD054 YELRD Yellow Road - Paved Section 621,168.57 4,292,462.74 381.12 2.56E-09 0.000 2.83 1.840
YELRD055 YELRD Yellow Road - Paved Section 621,173.52 4,292,466.14 381.10 2.56E-09 0.000 2.83 1.840
YELRD056 YELRD Yellow Road - Paved Section 621,178.47 4,292,469.54 381.10 2.56E-09 0.000 2.83 1.840
YELRD057 YELRD Yellow Road - Paved Section 621,183.42 4,292,472.94 381.10 2.56E-09 0.000 2.83 1.840
YELRD058 YELRD Yellow Road - Paved Section 621,188.37 4,292,476.34 381.10 2.56E-09 0.000 2.83 1.840
YELRD059 YELRD Yellow Road - Paved Section 621,190.20 4,292,480.80 381.10 2.56E-09 0.000 2.83 1.840
YELRD060 YELRD Yellow Road - Paved Section 621,191.50 4,292,486.40 381.10 2.56E-09 0.000 2.83 1.840
YELRD061 YELRD Yellow Road - Paved Section 621,192.70 4,292,492.10 381.10 2.56E-09 0.000 2.83 1.840
YELRD062 YELRD Yellow Road - Paved Section 621,193.90 4,292,497.70 381.10 2.56E-09 0.000 2.83 1.840
YELRD063 YELRD Yellow Road - Paved Section 621,194.10 4,292,502.70 381.10 2.56E-09 0.000 2.83 1.840
YELRD064 YELRD Yellow Road - Paved Section 621,193.90 4,292,507.80 381.10 2.56E-09 0.000 2.83 1.840
YELRD065 YELRD Yellow Road - Paved Section 621,193.70 4,292,512.90 381.10 2.56E-09 0.000 2.83 1.840
YELRD066 YELRD Yellow Road - Paved Section 621,193.40 4,292,518.00 381.09 2.56E-09 0.000 2.83 1.840
YELRD067 YELRD Yellow Road - Paved Section 621,193.20 4,292,523.10 381.08 2.56E-09 0.000 2.83 1.840
YELRD068 YELRD Yellow Road - Paved Section 621,193.00 4,292,528.20 381.07 2.56E-09 0.000 2.83 1.840
YELRD069 YELRD Yellow Road - Paved Section 621,194.30 4,292,533.10 381.05 2.56E-09 0.000 2.83 1.840
YELRD070 YELRD Yellow Road - Paved Section 621,196.30 4,292,537.90 381.03 2.56E-09 0.000 2.83 1.840
YELRD071 YELRD Yellow Road - Paved Section 621,198.20 4,292,542.70 381.01 2.56E-09 0.000 2.83 1.840
YELRD072 YELRD Yellow Road - Paved Section 621,200.10 4,292,547.50 381.00 2.56E-09 0.000 2.83 1.840
YELRD073 YELRD Yellow Road - Paved Section 621,202.10 4,292,552.30 381.00 2.56E-09 0.000 2.83 1.840
YELRD074 YELRD Yellow Road - Paved Section 621,206.60 4,292,553.00 381.00 2.56E-09 0.000 2.83 1.840
YELRD075 YELRD Yellow Road - Paved Section 621,212.00 4,292,552.00 381.00 2.56E-09 0.000 2.83 1.840
YELRD076 YELRD Yellow Road - Paved Section 621,217.50 4,292,551.00 381.00 2.56E-09 0.000 2.83 1.840
YELRD077 YELRD Yellow Road - Paved Section 621,222.90 4,292,550.00 381.00 2.56E-09 0.000 2.83 1.840
YELRD078 YELRD Yellow Road - Paved Section 621,225.70 4,292,546.20 381.00 2.56E-09 0.000 2.83 1.840
YELRD079 YELRD Yellow Road - Paved Section 621,227.50 4,292,541.30 381.00 2.56E-09 0.000 2.83 1.840
YELRD080 YELRD Yellow Road - Paved Section 621,229.60 4,292,536.93 381.00 2.56E-09 0.000 2.83 1.840
YELRD081 YELRD Yellow Road - Paved Section 621,231.41 4,292,532.03 381.00 2.56E-09 0.000 2.83 1.840
YELRD082 YELRD Yellow Road - Paved Section 621,233.22 4,292,527.13 381.00 2.56E-09 0.000 2.83 1.840
YELRD083 YELRD Yellow Road - Paved Section 621,233.61 4,292,521.78 381.00 2.56E-09 0.000 2.83 1.840
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YELRD084 YELRD Yellow Road - Paved Section 621,233.40 4,292,516.33 381.00 2.56E-09 0.000 2.83 1.840
YELRD085 YELRD Yellow Road - Paved Section 621,233.20 4,292,510.89 381.00 2.56E-09 0.000 2.83 1.840
YELRD086 YELRD Yellow Road - Paved Section 621,233.00 4,292,505.44 381.00 2.56E-09 0.000 2.83 1.840
YELRD087 YELRD Yellow Road - Paved Section 621,232.80 4,292,500.00 381.00 2.56E-09 0.000 2.83 1.840
YELRD088 YELRD Yellow Road - Paved Section 621,232.60 4,292,494.56 381.00 2.56E-09 0.000 2.83 1.840
YELRD089 YELRD Yellow Road - Paved Section 621,232.40 4,292,489.11 381.00 2.56E-09 0.000 2.83 1.840
YELRD090 YELRD Yellow Road - Paved Section 621,232.20 4,292,483.67 381.00 2.56E-09 0.000 2.83 1.840
YELRD091 YELRD Yellow Road - Paved Section 621,231.99 4,292,478.22 380.98 2.56E-09 0.000 2.83 1.840
YELRD092 YELRD Yellow Road - Paved Section 621,228.98 4,292,474.71 380.97 2.56E-09 0.000 2.83 1.840
YELRD093 YELRD Yellow Road - Paved Section 621,224.75 4,292,471.88 381.00 2.56E-09 0.000 2.83 1.840
YELRD094 YELRD Yellow Road - Paved Section 621,220.52 4,292,469.05 381.06 2.56E-09 0.000 2.83 1.840
YELRD095 YELRD Yellow Road - Paved Section 621,216.29 4,292,466.21 381.07 2.56E-09 0.000 2.83 1.840
YELRD096 YELRD Yellow Road - Paved Section 621,212.06 4,292,463.38 381.10 2.56E-09 0.000 2.83 1.840
YELRD097 YELRD Yellow Road - Paved Section 621,207.83 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD098 YELRD Yellow Road - Paved Section 621,196.55 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD099 YELRD Yellow Road - Paved Section 621,190.47 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD100 YELRD Yellow Road - Paved Section 621,184.39 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD101 YELRD Yellow Road - Paved Section 621,178.31 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD102 YELRD Yellow Road - Paved Section 621,172.23 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD103 YELRD Yellow Road - Paved Section 621,166.15 4,292,463.55 381.12 2.56E-09 0.000 2.83 1.840
YELRD104 YELRD Yellow Road - Paved Section 621,160.07 4,292,463.55 381.13 2.56E-09 0.000 2.83 1.840
YELRD105 YELRD Yellow Road - Paved Section 621,153.99 4,292,463.55 381.12 2.56E-09 0.000 2.83 1.840
YELRD106 YELRD Yellow Road - Paved Section 621,147.91 4,292,463.55 381.12 2.56E-09 0.000 2.83 1.840
YELRD107 YELRD Yellow Road - Paved Section 621,141.83 4,292,463.55 381.17 2.56E-09 0.000 2.83 1.840
YELRD108 YELRD Yellow Road - Paved Section 621,135.75 4,292,463.55 381.20 2.56E-09 0.000 2.83 1.840
YELRD109 YELRD Yellow Road - Paved Section 621,129.67 4,292,463.55 381.20 2.56E-09 0.000 2.83 1.840
YELRD110 YELRD Yellow Road - Paved Section 621,123.59 4,292,463.55 381.20 2.56E-09 0.000 2.83 1.840
YELRD111 YELRD Yellow Road - Paved Section 621,117.51 4,292,463.55 381.22 2.56E-09 0.000 2.83 1.840
YELRD112 YELRD Yellow Road - Paved Section 621,111.43 4,292,463.55 381.23 2.56E-09 0.000 2.83 1.840
YELRD113 YELRD Yellow Road - Paved Section 621,105.35 4,292,463.55 381.23 2.56E-09 0.000 2.83 1.840
YELRD114 YELRD Yellow Road - Paved Section 621,099.27 4,292,463.55 381.20 2.56E-09 0.000 2.83 1.840
YELRD115 YELRD Yellow Road - Paved Section 621,093.19 4,292,463.55 381.20 2.56E-09 0.000 2.83 1.840
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Table 1B: Lead Emitting Volume Sources Included in Dispersion Modeling Analysis


YELRD116 YELRD Yellow Road - Paved Section 621,087.11 4,292,463.55 381.16 2.56E-09 0.000 2.83 1.840
YELRD117 YELRD Yellow Road - Paved Section 621,081.03 4,292,463.55 381.12 2.56E-09 0.000 2.83 1.840
YELRD118 YELRD Yellow Road - Paved Section 621,074.95 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD119 YELRD Yellow Road - Paved Section 621,068.87 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD120 YELRD Yellow Road - Paved Section 621,062.79 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD121 YELRD Yellow Road - Paved Section 621,056.71 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD122 YELRD Yellow Road - Paved Section 621,050.63 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD123 YELRD Yellow Road - Paved Section 621,044.55 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD124 YELRD Yellow Road - Paved Section 621,038.47 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD125 YELRD Yellow Road - Paved Section 621,032.39 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD126 YELRD Yellow Road - Paved Section 621,026.31 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD127 YELRD Yellow Road - Paved Section 621,020.23 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD128 YELRD Yellow Road - Paved Section 621,014.15 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD129 YELRD Yellow Road - Paved Section 621,008.06 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD130 YELRD Yellow Road - Paved Section 621,001.98 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD131 YELRD Yellow Road - Paved Section 620,995.90 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD132 YELRD Yellow Road - Paved Section 620,989.82 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD133 YELRD Yellow Road - Paved Section 620,983.74 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD134 YELRD Yellow Road - Paved Section 620,977.66 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD135 YELRD Yellow Road - Paved Section 620,971.58 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD136 YELRD Yellow Road - Paved Section 620,965.50 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD137 YELRD Yellow Road - Paved Section 620,959.42 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD138 YELRD Yellow Road - Paved Section 620,953.34 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD139 YELRD Yellow Road - Paved Section 620,947.26 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD140 YELRD Yellow Road - Paved Section 620,941.18 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD141 YELRD Yellow Road - Paved Section 620,935.10 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD142 YELRD Yellow Road - Paved Section 620,929.02 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD143 YELRD Yellow Road - Paved Section 620,922.94 4,292,463.55 381.10 2.56E-09 0.000 2.83 1.840
YELRD144 YELRD Yellow Road - Paved Section 620,916.86 4,292,463.87 381.10 2.56E-09 0.000 2.83 1.840
YELRD145 YELRD Yellow Road - Paved Section 620,910.78 4,292,464.18 381.10 2.56E-09 0.000 2.83 1.840
YELRD146 YELRD Yellow Road - Paved Section 620,904.70 4,292,464.49 381.10 2.56E-09 0.000 2.83 1.840
YELRD147 YELRD Yellow Road - Paved Section 620,898.62 4,292,464.80 381.10 2.56E-09 0.000 2.83 1.840
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Table 1B: Lead Emitting Volume Sources Included in Dispersion Modeling Analysis


YELRD148 YELRD Yellow Road - Paved Section 620,892.54 4,292,465.11 381.10 2.56E-09 0.000 2.83 1.840
YELRD149 YELRD Yellow Road - Paved Section 620,886.46 4,292,465.42 381.10 2.56E-09 0.000 2.83 1.840


Notes:


7 Initial Veritcal Dimension for the building fugitives is based on the building height in meters divided by 2.15.  The Initial Veritcal Dimension for the road fugitives is 
based on an assumed vehicle height of 13 feet (3.96 meters) then divided by 2.15 as per USEPA 2004a.


1 Reserved.
2 Easting and Northing Coordinates for Volume Sources are in UTM Zone 14, NAD83 Datum.
3 Elevation is assigned by AERMAP (Version 09040) using NED 1/3 Arc Second resolution elevation data from USGS’s Seamless Data Server.
4 Lead Emission Rate for BALLFUG is based on fugitive emission rate determined by the facility for purposes of the annual emission inventory report.  Lead Emission 
Rate for road traffic fugitive sources is determined using equations in AP-42, Paved Roads and Unpaved Roads (as appropriate) and silt and lead content analytical 
data from a similar representative battery plant.
5 The Release Height for building fugitives is determined as recommended by USEPA 2004a and is calculated as the center of the volume (building) above ground in 
meters.  The Release Height for the traffic fugitives is assumed to be zero (i.e., a surface-based release). 
6 Initial Lateral Dimension for building fugitives is calculated from the length of a side divided by 4.3.  Initial Lateral Dimension for road fugitives (Line Source 
Represented by Separated Volume Sources) is calculated from the center to center distance divided by 2.15 as per USEPA 2004a.
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Because there is no distinction in AERMOD between elevated terrain below release height 
(simple terrain) and terrain above release height (complex terrain), as with earlier regulatory 
models that distinguished between simple terrain and complex terrain (USEPA 2004a), we have 
not included in this protocol a description of complex terrain within 50 kilometers of the Exide 
site.  For applications involving elevated terrain, the user must input a hill height scale along 
with the receptor elevation.  To accomplish this, AERMAP was configured to automatically 
calculate and assign Hill Height Scale values for all receptors. 


2.5 Building Downwash 


Building downwash algorithms incorporated into AERMOD account for the plume dispersion 
effects of the aerodynamic wakes and eddies produced by buildings and structures.  The Plume 
Rise Model Enhancements (PRIME) model (incorporated into AERMOD) is used to determine 
the direction-specific building downwash parameters.  Wind tunnel and field data have shown 
improved performance of PRIME as compared to the Building Profile Input Program (BPIP), the 
downwash model currently approved by USEPA for use with the ISCST3 dispersion model 
(Schulman et al. 2000).  PRIME calculates fields of turbulence intensity, wind speed, and slopes 
of the mean streamlines as a function of projected building shape.  Using a numerical plume 
rise model, PRIME determines the change in plume centerline location and the rate of plume 
dispersion with downwind distance.  Concentrations are predicted in both the near and far wake 
regions, with the plume mass captured by the near wake treated separately from the uncaptured 
primary plume, and re-emitted to the far wake as a volume source.   


ENVIRON evaluated onsite buildings from Exide owned structures for downwash analysis.  
These buildings were placed into the model then the BPIP program was executed on the point 
sources.  Table 2 shows the heights of each building that was incorporated into the model.  In 
addition, the Battery Plant’s processes are controlled by several outdoor fabric filter bag houses.  
These structures are physically large due to the quantity and configuration of the fabric filter 
bags used to filter the process exhaust.  The bag houses were input into the model as buildings 
to allow for the model to account for the anticipated plume downwash from the filter bag 
assemblies.   


Table 2: Buildings on the Exide Property Being Incorporated into AERMOD 
AERMOD 


Building ID 
Description Building 


Elevation 
(meters) a 


Building 
Height 
(feet) 


Building 
Height 


(meters) 


1 East Distribution Center (DC) 381.10 30 9.14 


2 West Distribution Center (DC) 381.00 35 10.67 


3 Break Room 381.10 27 8.23 


4 Main Plant 381.10 25 7.62 


5 Cover Shed 381.07 20 6.10 


6 Ball Mill  380.99 47 14.33 


7 Oxide Mill 381.02 39 11.89 


8 Acid Farm 381.20 24 7.32 


9 Offices & QC Lab 381.10 15 4.57 


10 Main Storage 381.20 20 6.10 


11 BH1 Fabric Filter Housing 381.10 25 7.62 
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Table 2: Buildings on the Exide Property Being Incorporated into AERMOD 
AERMOD 


Building ID 
Description Building 


Elevation 
(meters) a 


Building 
Height 
(feet) 


Building 
Height 


(meters) 


12 BH2 Fabric Filter Housing 381.10 36.33 11.07 


13 BH3 Fabric Filter Housing 381.10 36.33 11.07 


14 BH4 Fabric Filter Housing 381.09 27 8.23 


15 BH5 Fabric Filter Housing 381.05 32 9.75 
Notes: 
a Building Elevations were assigned by AERMAP (Version 09040) using NED 1/3 Arc Second resolution elevation 
data from USGS’s Seamless Data Server.. 


 


2.6 Meteorological Data Set 


AERMOD requires a meteorological input file to characterize the transport and dispersion of 
pollutants in the atmosphere.  Surface and upper air meteorological data inputs as well as 
surface parameter data describing the land use and surface characteristics near the site are first 
processed using AERMET, the meteorological preprocessor to AERMOD.  The output file 
generated by AERMET is the meteorological input file required by AERMOD.  Details of 
AERMET and AERMOD meteorological data needs are described in USEPA guidance 
documents (USEPA 2004a, 2004b).  As ENVIRON received model ready meteorology data files 
from KDHE, Section 2.6.1 briefly describes the surface and upper air meteorological data that 
were used for the modeling. 


2.6.1 Surface and Upper Air Meteorological Data 


The focus of this analysis is the characterization of ambient lead concentrations in the areas 
immediately surrounding the Salina Battery Plant.  As such, meteorological data for air 
dispersion modeling was chosen by KDHE based upon its spatial and temporal 
representativeness of conditions in the immediate vicinity of the Exide Battery Plant.  Wind 
speed, wind direction, ambient temperature, atmospheric pressure, and cloud cover data was 
chosen from the Salina Municipal Airport (SLN) meteorological station for the five years from 
2004 to 2008 as the most representative available data for use in the air dispersion analysis of 
the Battery Plant.  According to KDHE personnel, missing data substitution was not conducted 
in the meteorological data set used in this analysis.  The SLN meteorological station is located 
approximately 4.5 kilometers north-northwest of the Exide Property (see Figure 1-1).  The 
coordinates and elevation for this location is 38° 48’ North Latitude and 97° 39’ West Longitude 
at 386.8 meters above sea level according to information from the National Climatic Data 
Centers.  Figure 2-3 is a Wind Rose of the surface meteorology used in this analysis. 


Upper air data for the period of 2004 to 2008 was selected by KDHE staff from the Topeka, KS 
Airport station (TOP) which is approximately 175 kilometers east northeast of the Exide facility. 


2.6.2 Surface Parameters 


Prior to running AERMET, it is necessary to specify the surface characteristics for the 
meteorological monitoring site and/or the project area.  The surface parameters include surface 
roughness, Albedo, and Bowen ratio, and are used to compute fluxes and stability of the 
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atmosphere (USEPA 2004b) and require the evaluation of nearby land use and temporal 
impacts on these surface parameters.  Surface parameters supplied to the model were specified 
for the area surrounding the meteorological monitoring site, rather than the project area (the 
Battery Plant), as recommended by USEPA (USEPA 2005a, 2009b)1.  Also, because the 
selected meteorological station is in very close proximity to Exide and the land use surrounding 
the meteorological station is very similar to the land use surrounding the Battery Plant, surface 
parameters calculated for the meteorological station should be representative of Exide’s 
property. 


One land-use sector around the SLN meteorological station was used by KDHE in processing 
the meteorology data based on seasonal time period.   


To assess land use around the Battery Plant and the Salina Airport, land-use data in the form of 
the National Land Cover Data (NLCD) from 1992 (USGS 2003) was analyzed using the 
AERSurface surface parameter tool (USEPA 2008a) as suggested by KDHE staff.  AERSurface 
was used to generate the surface parameter matrix.  Descriptions of various land use types are 
provided in Table 3.  Surface parameter values were calculated as follows: 


 For surface roughness length, ENVIRON used 12 equally spaced radial land-use sectors 
around the meteorological station and Battery Plant and specified values for each sector 
using default monthly values adjusted for the local climate.  In determining these sectors, 
ENVIRON used the USEPA (2009b) recommended upwind fetch distance of one 
kilometer, corresponding to a circle with a radius of one kilometer surrounding the station. 


 For Albedo, ENVIRON evaluated a 10-kilometer square region centered at the SLN 
meteorological station and Battery Plant, as recommended by USEPA (2009b).  To 
average values from the entire domain, ENVIRON took the arithmetic mean of default 
monthly values adjusted for the local climate. 


 For Bowen ratio, ENVIRON evaluated the 10-kilometer square region as for Albedo, as 
recommended by USEPA (2009b).  To average values from the entire domain, ENVIRON 
took the geometric mean of default monthly values adjusted for the local climate. 


Surface parameter values (surface roughness, Albedo, and Bowen Ratio) for the SLN 
meteorological station and the Battery Plant are presented in Table 4. 


                                                 
1 The AERMOD Implementation Guide (USEPA 2005a, 2009b) suggests using surface parameters at the 


meteorological site for constructing AERMOD’s meteorological profiles if the both the source and the 
meteorological tower site are located in rural areas.  An Auer land use analysis indicates that both the Battery Plant 
and SLN are located in “rural” areas (Section 2.7). 
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USGS 
Code


1992 USGS Land 
Use Type


1992 USGS Land Use Type Description Auer Land 
Use Type


Auer Land Use Name Auer Classification 
for Urban/Rural 
Determination


11 Open Water All areas of open water; typically 25 percent or 
greater cover of water


A5 Water Surfaces - Rivers, Lakes Rural


12 Perennial Ice / Snow All areas characterized by year-long cover of ice 
and/or snow.


A5 Water Surfaces - Rivers, Lakes Rural


21 Low Intensity 
Residential


Includes areas with a mixture of constructed 
materials and vegetation. Constructed materials 
account for 30-80 percent of the cover. 
Vegetation may account for 20 to 70 percent of 
the cover. These areas most commonly include 
single-family housing units. Population densities 
will be lower than in high intensity residential 
areas.


R1 Single family dwelling with normal easements; 
generally one story, pitched roof structures, 
with driveways


Rural


R2: Compact Residential - Single, some 
multiple, family dwelling with close spacing; 
generally <2 story, pitched roof structures; 
garages (via alley), no driveways


R3: Compact Residential - Old multi-family 
dwellings with close (<2 m) lateral flat roof 
structures; garages (via alley) and ashpits, no 
driveways
I1: Heavy Industrial - Major chemical, steel 
and fabrication industries; generally 3-5 story 
buildings, flat roofs
I2: Light-moderate Industrial - Rail yards, 
truck depots, warehouses, industrial parks, 
minor fabrications; generally 1-3 story 
buildings, flat roofs
C1: Commercial - Office and apartment 
buildings, hotels; >10 story heights, flat roofs


31 Bare Rock / Sand / 
Clay


Perennially barren areas of bedrock, desert 
pavement, scarps, talus, slides, volcanic 
material, glacial debris, beaches, and other 
accumulations of earthen material.


A3 Undeveloped Rural


32 Quarries/Strip 
Mines/Gravel


Areas of extractive mining activities with 
significant surface expression


A3 Undeveloped Rural


33 Transitional Areas of sparse vegetative cover (less than 25 
percent of cover) that are dynamically changing 
from one land cover to another, often because of 
land use activities. Examples include forest 
clearcuts, a transition phase between forest and 
agricultural land, the temporary clearing of 
vegetation, and changes due to natural causes 
(e.g. fire, flood, etc.).


A3 Undeveloped Rural


41 Deciduous Forest Areas dominated by trees where 75 percent or 
more of the tree species shed foliage 
simultaneously in response to seasonal change


A4 Undeveloped Rural. Heavily wooded; >95% 
vegetation


Rural


42 Evergreen Forest Areas dominated by trees where 75 percent or 
more of the tree species maintain their leaves all 
year. Canopy is never without green foliage


A4 Undeveloped Rural. Heavily wooded; >95% 
vegetation


Rural


43 Mixed Forest Areas dominated by trees where neither 
deciduous nor evergreen species represent more 
than 75 percent of the cover present


A4 Undeveloped Rural. Heavily wooded; >95% 
vegetation


Rural


51 Shrubland Areas dominated by shrubs; shrub canopy 
accounts for 25-100 percent of the cover. Shrub 
cover is generally greater than 25 percent when 
tree cover is less than 25 percent. Shrub cover 
may be less than 25 percent in cases when the 
cover of other life forms (e.g. herbaceous or tree) 
is less than 25 percent and shrubs cover 
exceeds the cover of the other life forms


A3 Undeveloped. Mostly wild grasses and 
weeds, lightly wooded; 90% vegetation


Rural


61 Orchards / Vineyard 
/ Other


Orchards, vineyards, and other areas planted or 
maintained for the production of fruits, nuts, 
berries, or ornamentals.


A3 Undeveloped. Mostly wild grasses and 
weeds, lightly wooded; 90% vegetation


Rural


23 Commercial / 
Industrial / 
Transportation


Includes infrastructure (e.g. roads, railroads, etc.) 
and all highly developed areas not classified as 
High Intensity Residential


I1, I2, C1 Urban


Table 3: Land Use Designations for Auer Urban/Rural Determination


22 High Intensity 
Residential


Includes highly developed areas where people 
reside in high numbers. Examples include 
apartment complexes and row houses. 
Vegetation accounts for less than 20 percent of 
the cover. Constructed materials account for 80 
to100 percent of the cover.


R2, R3 Urban
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Table 3: Land Use Designations for Auer Urban/Rural Determination


71 Grasslands / 
Herbaceous


Areas dominated by upland grasses and forbs. In 
rare cases, herbaceous cover is less than 25 
percent, but exceeds the combined cover of the 
woody species present. These areas are not 
subject to intensive management, but they are 
often utilized for grazing


A3 Undeveloped. Mostly wild grasses and 
weeds, lightly wooded; 90% vegetation


Rural


81 Pasture/Hay Areas of grasses, legumes, or grass-legume 
mixtures planted for livestock grazing or the 
production of seed or hay crops.


A2 Agricultural Rural.  Local crops (e.g., corn, 
soybean); 95% vegetation.


Rural


82 Row Crops Areas used for the production of crops, such as 
corn, soybeans, vegetables, tobacco, and cotton


A2 Agricultural Rural.  Local crops (e.g., corn, 
soybean); 95% vegetation.


Rural


83 Small Grains Areas used for the production of graminoid crops 
such as wheat, barley, oats, and rice.


A2 Agricultural Rural.  Local crops (e.g., corn, 
soybean); 95% vegetation.


Rural


84 Fallow Areas used for the production of crops that are 
temporarily barren or with sparse vegetative 
cover as a result of being tilled in a management 
practice that incorporates prescribed alternation 
between cropping and tillage


A2 Agricultural Rural.  Local crops (e.g., corn, 
soybean); 95% vegetation.


Rural


85 Urban / Recreational 
Grasses


Vegetation (primarily grasses) planted in 
developed settings for recreation, erosion 
control, or aesthetic purposes. Examples include 
parks, lawns, golf courses, airport grasses, and 
industrial site grasses


A1 Major municipal, state, or federal parks, golf 
courses, cemeteries, campuses; occasional 
single story structures


Rural


91 Woody Wetlands Areas where forest or shrubland vegetation 
accounts for 25-100 percent of the cover and the 
soil or substrate is periodically saturated with or 
covered with water


A3 Undeveloped. Mostly wild grasses and 
weeds, lightly wooded; 90% vegetation


Rural


92 Emergent 
Herbaceous 
Wetlands


Areas where perennial herbaceous vegetation 
accounts for 75-100 percent of the cover and the 
soil or substrate is periodically saturated with or 
covered with water.


A3 Undeveloped. Mostly wild grasses and 
weeds, lightly wooded; 90% vegetation


Rural


0 Outside Boundary - - -
99 Missing Data - - -
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Month Sector Albedo


Surface 
Roughness 


(Zo) 2


Bowen 
Ratio 
(Dry)


Bowen 
Ratio 
(Wet)


Bowen 
Ratio 
(Avg) Albedo


Surface 
Roughness 


(Zo) 2


Bowen 
Ratio 
(Dry)


Bowen 
Ratio 
(Wet)


Bowen 
Ratio 
(Avg)


1 1 0.18 0.021 2.15 0.50 0.88 0.18 0.079 1.95 0.47 0.82
1 2 0.18 0.033 2.15 0.50 0.88 0.18 0.030 1.95 0.47 0.82
1 3 0.18 0.040 2.15 0.50 0.88 0.18 0.026 1.95 0.47 0.82
1 4 0.18 0.041 2.15 0.50 0.88 0.18 0.038 1.95 0.47 0.82
1 5 0.18 0.032 2.15 0.50 0.88 0.18 0.030 1.95 0.47 0.82
1 6 0.18 0.035 2.15 0.50 0.88 0.18 0.040 1.95 0.47 0.82
1 7 0.18 0.025 2.15 0.50 0.88 0.18 0.016 1.95 0.47 0.82
1 8 0.18 0.023 2.15 0.50 0.88 0.18 0.049 1.95 0.47 0.82
1 9 0.18 0.028 2.15 0.50 0.88 0.18 0.045 1.95 0.47 0.82
1 10 0.18 0.034 2.15 0.50 0.88 0.18 0.022 1.95 0.47 0.82
1 11 0.18 0.022 2.15 0.50 0.88 0.18 0.116 1.95 0.47 0.82
1 12 0.18 0.019 2.15 0.50 0.88 0.18 0.144 1.95 0.47 0.82
2 1 0.18 0.021 2.15 0.50 0.88 0.18 0.079 1.95 0.47 0.82
2 2 0.18 0.033 2.15 0.50 0.88 0.18 0.030 1.95 0.47 0.82
2 3 0.18 0.040 2.15 0.50 0.88 0.18 0.026 1.95 0.47 0.82
2 4 0.18 0.041 2.15 0.50 0.88 0.18 0.038 1.95 0.47 0.82
2 5 0.18 0.032 2.15 0.50 0.88 0.18 0.030 1.95 0.47 0.82
2 6 0.18 0.035 2.15 0.50 0.88 0.18 0.040 1.95 0.47 0.82
2 7 0.18 0.025 2.15 0.50 0.88 0.18 0.016 1.95 0.47 0.82
2 8 0.18 0.023 2.15 0.50 0.88 0.18 0.049 1.95 0.47 0.82
2 9 0.18 0.028 2.15 0.50 0.88 0.18 0.045 1.95 0.47 0.82
2 10 0.18 0.034 2.15 0.50 0.88 0.18 0.022 1.95 0.47 0.82
2 11 0.18 0.022 2.15 0.50 0.88 0.18 0.116 1.95 0.47 0.82
2 12 0.18 0.019 2.15 0.50 0.88 0.18 0.144 1.95 0.47 0.82
3 1 0.16 0.028 1.24 0.30 0.44 0.16 0.120 1.13 0.28 0.41
3 2 0.16 0.040 1.24 0.30 0.44 0.16 0.052 1.13 0.28 0.41
3 3 0.16 0.047 1.24 0.30 0.44 0.16 0.044 1.13 0.28 0.41
3 4 0.16 0.048 1.24 0.30 0.44 0.16 0.057 1.13 0.28 0.41
3 5 0.16 0.040 1.24 0.30 0.44 0.16 0.050 1.13 0.28 0.41
3 6 0.16 0.043 1.24 0.30 0.44 0.16 0.085 1.13 0.28 0.41
3 7 0.16 0.038 1.24 0.30 0.44 0.16 0.047 1.13 0.28 0.41
3 8 0.16 0.034 1.24 0.30 0.44 0.16 0.099 1.13 0.28 0.41
3 9 0.16 0.037 1.24 0.30 0.44 0.16 0.078 1.13 0.28 0.41
3 10 0.16 0.044 1.24 0.30 0.44 0.16 0.047 1.13 0.28 0.41
3 11 0.16 0.030 1.24 0.30 0.44 0.16 0.176 1.13 0.28 0.41
3 12 0.16 0.026 1.24 0.30 0.44 0.16 0.209 1.13 0.28 0.41
4 1 0.16 0.028 1.24 0.30 0.44 0.16 0.120 1.13 0.28 0.41
4 2 0.16 0.040 1.24 0.30 0.44 0.16 0.052 1.13 0.28 0.41
4 3 0.16 0.047 1.24 0.30 0.44 0.16 0.044 1.13 0.28 0.41
4 4 0.16 0.048 1.24 0.30 0.44 0.16 0.057 1.13 0.28 0.41
4 5 0.16 0.040 1.24 0.30 0.44 0.16 0.050 1.13 0.28 0.41
4 6 0.16 0.043 1.24 0.30 0.44 0.16 0.085 1.13 0.28 0.41
4 7 0.16 0.038 1.24 0.30 0.44 0.16 0.047 1.13 0.28 0.41
4 8 0.16 0.034 1.24 0.30 0.44 0.16 0.099 1.13 0.28 0.41
4 9 0.16 0.037 1.24 0.30 0.44 0.16 0.078 1.13 0.28 0.41
4 10 0.16 0.044 1.24 0.30 0.44 0.16 0.047 1.13 0.28 0.41
4 11 0.16 0.030 1.24 0.30 0.44 0.16 0.176 1.13 0.28 0.41
4 12 0.16 0.026 1.24 0.30 0.44 0.16 0.209 1.13 0.28 0.41
5 1 0.16 0.028 1.24 0.30 0.44 0.16 0.120 1.13 0.28 0.41
5 2 0.16 0.040 1.24 0.30 0.44 0.16 0.052 1.13 0.28 0.41


Table 4: Surface Parameter Values 1


SLN Meteorological Station Exide's Salina Battery Plant
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5 3 0.16 0.047 1.24 0.30 0.44 0.16 0.044 1.13 0.28 0.41
5 4 0.16 0.048 1.24 0.30 0.44 0.16 0.057 1.13 0.28 0.41
5 5 0.16 0.040 1.24 0.30 0.44 0.16 0.050 1.13 0.28 0.41
5 6 0.16 0.043 1.24 0.30 0.44 0.16 0.085 1.13 0.28 0.41
5 7 0.16 0.038 1.24 0.30 0.44 0.16 0.047 1.13 0.28 0.41
5 8 0.16 0.034 1.24 0.30 0.44 0.16 0.099 1.13 0.28 0.41
5 9 0.16 0.037 1.24 0.30 0.44 0.16 0.078 1.13 0.28 0.41
5 10 0.16 0.044 1.24 0.30 0.44 0.16 0.047 1.13 0.28 0.41
5 11 0.16 0.030 1.24 0.30 0.44 0.16 0.176 1.13 0.28 0.41
5 12 0.16 0.026 1.24 0.30 0.44 0.16 0.209 1.13 0.28 0.41
6 1 0.19 0.034 1.81 0.41 0.68 0.18 0.269 1.64 0.38 0.63
6 2 0.19 0.046 1.81 0.41 0.68 0.18 0.179 1.64 0.38 0.63
6 3 0.19 0.053 1.81 0.41 0.68 0.18 0.168 1.64 0.38 0.63
6 4 0.19 0.053 1.81 0.41 0.68 0.18 0.200 1.64 0.38 0.63
6 5 0.19 0.046 1.81 0.41 0.68 0.18 0.183 1.64 0.38 0.63
6 6 0.19 0.061 1.81 0.41 0.68 0.18 0.196 1.64 0.38 0.63
6 7 0.19 0.081 1.81 0.41 0.68 0.18 0.124 1.64 0.38 0.63
6 8 0.19 0.080 1.81 0.41 0.68 0.18 0.212 1.64 0.38 0.63
6 9 0.19 0.063 1.81 0.41 0.68 0.18 0.200 1.64 0.38 0.63
6 10 0.19 0.058 1.81 0.41 0.68 0.18 0.127 1.64 0.38 0.63
6 11 0.19 0.037 1.81 0.41 0.68 0.18 0.309 1.64 0.38 0.63
6 12 0.19 0.032 1.81 0.41 0.68 0.18 0.364 1.64 0.38 0.63
7 1 0.19 0.034 1.81 0.41 0.68 0.18 0.269 1.64 0.38 0.63
7 2 0.19 0.046 1.81 0.41 0.68 0.18 0.179 1.64 0.38 0.63
7 3 0.19 0.053 1.81 0.41 0.68 0.18 0.168 1.64 0.38 0.63
7 4 0.19 0.053 1.81 0.41 0.68 0.18 0.200 1.64 0.38 0.63
7 5 0.19 0.046 1.81 0.41 0.68 0.18 0.183 1.64 0.38 0.63
7 6 0.19 0.061 1.81 0.41 0.68 0.18 0.196 1.64 0.38 0.63
7 7 0.19 0.081 1.81 0.41 0.68 0.18 0.124 1.64 0.38 0.63
7 8 0.19 0.080 1.81 0.41 0.68 0.18 0.212 1.64 0.38 0.63
7 9 0.19 0.063 1.81 0.41 0.68 0.18 0.200 1.64 0.38 0.63
7 10 0.19 0.058 1.81 0.41 0.68 0.18 0.127 1.64 0.38 0.63
7 11 0.19 0.037 1.81 0.41 0.68 0.18 0.309 1.64 0.38 0.63
7 12 0.19 0.032 1.81 0.41 0.68 0.18 0.364 1.64 0.38 0.63
8 1 0.19 0.034 1.81 0.41 0.68 0.18 0.269 1.64 0.38 0.63
8 2 0.19 0.046 1.81 0.41 0.68 0.18 0.179 1.64 0.38 0.63
8 3 0.19 0.053 1.81 0.41 0.68 0.18 0.168 1.64 0.38 0.63
8 4 0.19 0.053 1.81 0.41 0.68 0.18 0.200 1.64 0.38 0.63
8 5 0.19 0.046 1.81 0.41 0.68 0.18 0.183 1.64 0.38 0.63
8 6 0.19 0.061 1.81 0.41 0.68 0.18 0.196 1.64 0.38 0.63
8 7 0.19 0.081 1.81 0.41 0.68 0.18 0.124 1.64 0.38 0.63
8 8 0.19 0.080 1.81 0.41 0.68 0.18 0.212 1.64 0.38 0.63
8 9 0.19 0.063 1.81 0.41 0.68 0.18 0.200 1.64 0.38 0.63
8 10 0.19 0.058 1.81 0.41 0.68 0.18 0.127 1.64 0.38 0.63
8 11 0.19 0.037 1.81 0.41 0.68 0.18 0.309 1.64 0.38 0.63
8 12 0.19 0.032 1.81 0.41 0.68 0.18 0.364 1.64 0.38 0.63
9 1 0.19 0.028 2.15 0.50 0.88 0.18 0.268 1.95 0.47 0.81
9 2 0.19 0.040 2.15 0.50 0.88 0.18 0.179 1.95 0.47 0.81
9 3 0.19 0.047 2.15 0.50 0.88 0.18 0.168 1.95 0.47 0.81
9 4 0.19 0.048 2.15 0.50 0.88 0.18 0.200 1.95 0.47 0.81
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9 5 0.19 0.040 2.15 0.50 0.88 0.18 0.183 1.95 0.47 0.81
9 6 0.19 0.055 2.15 0.50 0.88 0.18 0.196 1.95 0.47 0.81
9 7 0.19 0.075 2.15 0.50 0.88 0.18 0.124 1.95 0.47 0.81
9 8 0.19 0.075 2.15 0.50 0.88 0.18 0.212 1.95 0.47 0.81
9 9 0.19 0.057 2.15 0.50 0.88 0.18 0.198 1.95 0.47 0.81
9 10 0.19 0.051 2.15 0.50 0.88 0.18 0.126 1.95 0.47 0.81
9 11 0.19 0.030 2.15 0.50 0.88 0.18 0.306 1.95 0.47 0.81
9 12 0.19 0.026 2.15 0.50 0.88 0.18 0.364 1.95 0.47 0.81


10 1 0.19 0.028 2.15 0.50 0.88 0.18 0.268 1.95 0.47 0.81
10 2 0.19 0.040 2.15 0.50 0.88 0.18 0.179 1.95 0.47 0.81
10 3 0.19 0.047 2.15 0.50 0.88 0.18 0.168 1.95 0.47 0.81
10 4 0.19 0.048 2.15 0.50 0.88 0.18 0.200 1.95 0.47 0.81
10 5 0.19 0.040 2.15 0.50 0.88 0.18 0.183 1.95 0.47 0.81
10 6 0.19 0.055 2.15 0.50 0.88 0.18 0.196 1.95 0.47 0.81
10 7 0.19 0.075 2.15 0.50 0.88 0.18 0.124 1.95 0.47 0.81
10 8 0.19 0.075 2.15 0.50 0.88 0.18 0.212 1.95 0.47 0.81
10 9 0.19 0.057 2.15 0.50 0.88 0.18 0.198 1.95 0.47 0.81
10 10 0.19 0.051 2.15 0.50 0.88 0.18 0.126 1.95 0.47 0.81
10 11 0.19 0.030 2.15 0.50 0.88 0.18 0.306 1.95 0.47 0.81
10 12 0.19 0.026 2.15 0.50 0.88 0.18 0.364 1.95 0.47 0.81
11 1 0.19 0.028 2.15 0.50 0.88 0.18 0.268 1.95 0.47 0.81
11 2 0.19 0.040 2.15 0.50 0.88 0.18 0.179 1.95 0.47 0.81
11 3 0.19 0.047 2.15 0.50 0.88 0.18 0.168 1.95 0.47 0.81
11 4 0.19 0.048 2.15 0.50 0.88 0.18 0.200 1.95 0.47 0.81
11 5 0.19 0.040 2.15 0.50 0.88 0.18 0.183 1.95 0.47 0.81
11 6 0.19 0.055 2.15 0.50 0.88 0.18 0.196 1.95 0.47 0.81
11 7 0.19 0.075 2.15 0.50 0.88 0.18 0.124 1.95 0.47 0.81
11 8 0.19 0.075 2.15 0.50 0.88 0.18 0.212 1.95 0.47 0.81
11 9 0.19 0.057 2.15 0.50 0.88 0.18 0.198 1.95 0.47 0.81
11 10 0.19 0.051 2.15 0.50 0.88 0.18 0.126 1.95 0.47 0.81
11 11 0.19 0.030 2.15 0.50 0.88 0.18 0.306 1.95 0.47 0.81
11 12 0.19 0.026 2.15 0.50 0.88 0.18 0.364 1.95 0.47 0.81
12 1 0.18 0.021 2.15 0.50 0.88 0.18 0.079 1.95 0.47 0.82
12 2 0.18 0.033 2.15 0.50 0.88 0.18 0.030 1.95 0.47 0.82
12 3 0.18 0.040 2.15 0.50 0.88 0.18 0.026 1.95 0.47 0.82
12 4 0.18 0.041 2.15 0.50 0.88 0.18 0.038 1.95 0.47 0.82
12 5 0.18 0.032 2.15 0.50 0.88 0.18 0.030 1.95 0.47 0.82
12 6 0.18 0.035 2.15 0.50 0.88 0.18 0.040 1.95 0.47 0.82
12 7 0.18 0.025 2.15 0.50 0.88 0.18 0.016 1.95 0.47 0.82
12 8 0.18 0.023 2.15 0.50 0.88 0.18 0.049 1.95 0.47 0.82
12 9 0.18 0.028 2.15 0.50 0.88 0.18 0.045 1.95 0.47 0.82
12 10 0.18 0.034 2.15 0.50 0.88 0.18 0.022 1.95 0.47 0.82
12 11 0.18 0.022 2.15 0.50 0.88 0.18 0.116 1.95 0.47 0.82
12 12 0.18 0.019 2.15 0.50 0.88 0.18 0.144 1.95 0.47 0.82


Notes:
1 Derived from AERSurface using NLCD 1992 Land Use Data from USGS.
2 Study area for Surface Roughness is 1 km as recommended by USEPA (2009b)
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2.7 Land Use Analysis 


AERMOD can evaluate heat island effects from urban areas to atmospheric transport and 
dispersion using an urban boundary layer option.  As per USEPA guidance (USEPA 2005a, 
2005b, 2009b), ENVIRON used Auer’s method of classifying land-use as either rural or urban 
(Auer 1978).  These methods call for analysis of the land within a three-kilometer radius from 
the meteorological station and primary project area to determine if the majority of the land can 
be classified as either rural (i.e. undeveloped) or urban.   


To conduct the Auer analysis, ENVIRON used the USGS NLCD 1992 Land Cover Data (USGS 
2003) obtained as part of the surface parameter determination discussed above to evaluate 
areas around the Battery Plant and the SLN meteorological station.  AERSurface was used with 
a radius of three kilometers when prompted to enter the distance to consider for the Surface 
Roughness.  Table 3 shows the descriptions of the land use designations used in the NLCD 
1992 data set and the corresponding Auer land use type and descriptions used in this analysis.  
Table 5 shows the total area of each Auer land use designation and its percentage of total. 


As shown in Table 5, approximately 81% of the area circumscribed by the three-kilometer radius 
circle around the SLN meteorological station consists of Auer land-use rural land types.  Table 5 
also shows the land use analysis around the Battery Plant as approximately 87% rural.  Thus, 
the urban boundary layer option in the model was not selected. 


Table 5: Land Use Areas for Auer Analysis
Auer Land Use 
Classification 


Auer Land Use 
Description 


Urban or Rural 
Classification 


3km Circle 
Around SLN 


3km Circle 
Around Exide 


A1 Metropolitan Natural Rural 12.93% 3.98% 


A2 Agricultural Rural Rural 44.09% 52.59% 


A3 Undeveloped Rural 22.22% 22.01% 


A4 Undeveloped Rural 0.24% 0.36% 


A5 Water Surfaces Rural 0.15% 2.93% 


R1 Common Residential Rural 1.55% 4.75% 


R2, R3 Compact Residential Urban 2.16% 5.94% 


I1, I2, C1 Industrial and Commercial Urban 16.66% 7.44% 


  Rural Total 81.81% 86.62% 


  Urban Total 18.82% 13.38% 


 


Figures 2-4 and 2-5 depict the land use categories around the Salina Municipal Airport and 
Exide Battery Plant, respectively.  The 1 kilometer radius around the airport and battery plant 
are shown along with the 10 kilometer square domain used in the surface parameter analysis in 
Table 4. 


2.8 Receptors 


Ground-level lead concentrations located inside the facility boundaries were excluded from the 
impact assessment because the general public does not have ready access to the Exide 
property.  The Exide Technologies property within the fenced perimeter was considered on-site 
for purposes of determining the property line as recommended by KDHE and USEPA in their 
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comments on the modeling protocol.  The unfenced undeveloped land west of the fenced 
production area that is owned by Exide was considered off-site and receptors were placed on 
this land.  We placed ground level receptors along the property line at 50 meter spacing 
intervals (see Figure 2-1 for a depiction of the Property Line).   


In addition to the property line receptors, we utilized the following Cartesian gridded receptor 
spacing to determine the location of maximum impact (as recommended by KDHE): 
 


Table 6: Proposed Minimum Discrete Receptor Spacing 
Receptor Spacing Distance from Property Line 


50 meters Along Property Line 
50 meters 0 – 500 meters 
100 meters 500 – 1000 meters 
500 meters 1000 – 5000 meters 


 
All property line and gridded discrete receptors were placed at ground-level.   
 
In addition to the above property line and gridded discrete receptors, two ground-level discrete 
receptors were placed in the model for the approximate center of the main building for each of 
the following nearby elementary schools.  One discrete receptor was also placed at the location 
of the ambient lead monitor as indicated below. 
 


Schilling Elementary School Coronado Elementary School 
3131 Canterbury, Salina, KS 518 East Neal Avenue, Salina, KS 
UTMx =    619,560 meters UTMx =    621,185 meters 
UTMy = 4,293,400 meters UTMy = 4,294,430 meters 
 
 
KDHE Ambient Lead Monitor 
UTMx =    620,967.95 meters 
UTMy = 4,292,889.60 meters 
 


All receptor elevations and Hill Height Scales were assigned by AERMAP (Version 09040) using 
NED 1/3 Arc Second resolution elevation data from USGS’s Seamless Data Server. 


Figure 2-6 depicts the property line receptors in light blue, the gridded discrete receptors as 
orange dots, Schilling Elementary School as the dark blue dot, Coronado Elementary School as 
the red dot, and the ambient lead monitor as the green dot.   
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3 Modeling Files Submittal and Summary of Results 
3.1 Modeling File Submittal 


The dispersion modeling input, output and post processing files are being submitted to KDHE 
with this report to document the modeling methodology and results.  A computer disc is 
attached to this report and contains all model input and output files, supporting emission 
calculations and stack test summary tables for point sources.  The disc also includes 
LEADPOST post processing data files.  Meteorological and BPIP input files are included on the 
disc as well. 


3.2 Background Lead Concentrations 


The USEPA commented that this modeling analysis should include a background lead 
concentration with a justification of its value.  In its comments on the modeling protocol, KDHE 
recommended that this analysis include a background value of 0.01 g/m3.  The basis for this 
background value was provided as from lead monitoring data in Wichita, Kansa from 1990-1998 
with a value of 0.0076 g/m3. 


3.3 Post Processing in LEADPOST 


As stated previously in this document, AERMOD was executed to generate POST output data 
files for each source group identified in Tables 1a and 1b.  The averaging period chosen for this 
model was monthly as recommended by USEPA (2009d) for use with USEPA’s LEADPOST 
software program.  The POST files were processed through the LEADPOST program to 
calculate three month average lead concentrations for each receptor location.  The software 
creates two output text files corresponding to total receptor average concentrations across all 
source groups (a Source Group ALL was created to represent facility-wide emissions) and 
receptor average concentrations for each source group to allow for culpability analyses.  
Culpability analyses were not performed in this project as the intent is to determine the extent of 
the non-attainment area.   


3.4 Description of Modeling Results 


The LEADPOST output file of maximum three month average lead concentrations for all source 
groups was copied to a Microsoft Excel spreadsheet file for further processing.  The KDHE 
recommended background value of 0.01 g/m3 was then inserted into the spreadsheet and was 
applied to each receptor’s predicted three month average lead concentration to yield the 
predicted three month average concentration including background.  This data file was loaded 
into GIS and plotted to generate Figure 3-1, a contour map of the three month average lead 
concentrations.   


At the request of KDHE, we included two nearby elementary schools in this modeling analysis 
as discrete receptors.  Table 7 below summarizes their locations, maximum predicted three 
month lead concentrations, and distances to the schools from the closest point source at the 
Exide Battery Plant and from the 0.15 g/m3 contour shown on Figure 3-1. 
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Table 7: Summary of Predicted Impacts at Two Local Elementary Schools 
 Shilling Elementary School Coronado Elementary School 


Distance to Center of School from 
Closest Point Source at Battery 


Plant 


0.98 miles 1.07 miles  


Distance to Center of School from 
0.15 g/m3 Contour 


 


0.82 miles 0.82 miles 


Maximum Predicted Three Month 
Lead Concentration 


 


0.02 g/m3 0.03 g/m3 


Lead NAAQS 
 


0.15 g/m3 0.15 g/m3 


 


As Table 7 shows, these schools are approximately 1.0 mile from the Exide Battery Plant and 
over 0.75 miles from the area predicted to be at or above the NAAQS of 0.15 g/m3.  The area 
that is predicted to be at or above the NAAQS is approximately 0.04 square miles.   


3.5 Proposed Lead Non-Attainment Area 


After determining the area predicted to be at or above the NAAQS and plotting this area visually 
(in Figure 3-1), we identified a polygon for the proposed non-attainment area that encompasses 
the area predicted to be at or above the NAAQS and also provides a margin of safety to the 
modeled area (see orange rectangle in Figure 3-1).  Our proposed non-attainment is based on 
the nearest readily identifiable landmarks (streets) and is bounded to the south by Berg Road, to 
the west by Ninth Street (also known as Old Highway 81), to the north by Avenue A and to the 
east by the Union Pacific Railroad Right of Way.   
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4 Uncertainties 
Understanding the degree of uncertainty associated with each component of a dispersion 
modeling analysis is critical to interpreting the results of the analysis.  ENVIRON has evaluated 
the uncertainties associated with this analysis, including emissions estimation, and air 
dispersion modeling.  The following sections summarize the critical uncertainties associated 
with the air dispersion modeling analysis.   


4.1 Estimation of Emissions 


There are a number of uncertainties associated with the estimation of emissions from the 
Battery Plant that may affect the subsequent estimation of ambient concentrations.  This section 
briefly describes many of uncertainties that may affect emissions estimates.  Point source 
emissions were based on the most recent compliance stack test and assume sources 
continuous emit at those levels.   


Fugitive emissions from manufacturing buildings used in this analysis were based on previous 
estimates used by the facility in its emission inventory and were based on the best information 
available at that time.  Site specific silt and lead content data was not available for the Salina 
Battery Plant for use in estimating road fugitives from on-site vehicular traffic.  Therefore, recent 
analytical data was used from a similarly operated and controlled Battery Plant within Exide’s 
operations.  Fugitive road emissions were calculated using the best information available on 
nominal delivery counts and approximate truck weights.   


Emissions were quantified using the USEPA’s preferential calculation equations for Paved and 
Unpaved Roads in AP-42.  The equations in these AP-42 sections were determined based on 
field tests of paved and unpaved road surfaces.  The on-site traffic is within the range of source 
conditions (silt content/loading, vehicle weight, and speed) listed in AP-42’s sections which are 
from the underlying field tests and are expected to retain the emission factor quality rating of A 
as stated in the Paved Roads section. 


4.2 Estimation of Ambient Concentrations 


4.2.1 Estimates from Air Dispersion Models 


As discussed in Section 2.1, the USEPA-recommended dispersion model AERMOD was used 
to estimate average off-site lead ambient ground level concentrations at the various offsite 
receptor locations.  This model uses the Gaussian plume equation to calculate ambient air 
concentrations from emission sources.  For this model, the magnitude of error for the maximum 
concentration is estimated to range from 10 to 40% (USEPA 2005b).  Therefore, off-site 
ambient concentrations used in this analysis represent approximate off-site ambient 
concentrations.   


4.2.2 Source Representation 


The source parameters (i.e., release velocity and release temperature, etc.) used to model 
emission points are sources of uncertainty.  For the point sources in the model, source 
parameters were provided directly from Exide from the most recent compliance Stack Emission 
Testing Reports.  There might be variability in source parameters from the most recent 
compliance test; therefore, off-site concentrations used in this assessment represent 
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approximate off-site ambient concentrations.  Manufacturing building fugitives are characterized 
by an elevated volume source to represent the various points where fugitives could be released 
from the buildings.  Road fugitive emissions are characterized by several ground level volume 
sources aligned to represent emissions from a line source or road.  The volume source input 
values were selected to be representative tractor trailer trucks which comprise the majority of 
on-site traffic.  Though the height, width, and empty and loaded weights of on-site vehicles can 
vary based on the type of delivery/truck, use of average parameters will result in approximate 
off-site ambient concentrations. 


4.2.3 Meteorological Data Selection 


Uncertainty also exists in the meteorological data used in the AERMOD air dispersion model.  
These uncertainties are related to the use of meteorological data that is not collected onsite, 
substitution of missing meteorological data, and use of surface parameters for the 
meteorological station as opposed to the Exide Property. According to KDHE personnel, they 
did not perform missing data substitution in the meteorological data set used in this analysis. 


As required by KDHE, ENVIRON used model ready meteorological data provided by KDHE for 
the period of 2004 through 2008 for this dispersion modeling analysis.  On-site meteorological 
data were not available for the Exide facility.  Therefore, the meteorological data used in this 
analysis was based on surface meteorological data from National Climatic Data Center/National 
Weather Service station at Salina Municipal Airport (approximately 4.5 km north-northwest of 
the Exide facility) and upper air data from the Topeka, KS upper air station.  Surface parameters 
supplied to AERMET, the meteorological preprocessor to AERMOD, were specified by KDHE 
staff for the area surrounding the meteorological monitoring site (Salina Airport), rather than the 
Exide Property, as recommended by USEPA (USEPA 2005a).  Since land uses surrounding the 
meteorological station and the Exide facility are similar (see Section 2.7 for a discussion of the 
geographical domain of land use analysis), the surface parameters calculated around Salina 
Airport should be representative of the Exide facility.  The uncertainties due to the use of off-site 
meteorological data and use of surface parameters for the meteorological station resulted in 
approximate ambient concentrations. 
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Figure 2-2
Elevation Data Domain Imported into AERMAP
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Figure 2-6
Receptor Placement Used in Modeling Analysis
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Air Quality Dispersion Modeling Report
  Lead Non-Attainment Area Extent


Air Quality Dispersion Modeling Report Attachment


Fugitive Traffic Emission Estimates
A small portion of the facility on the western side is unpaved (~720 feet); therefore, we will utilize USEPA's Paved Roads


 section from AP-42 for the portion that is paved and AP-42's Unpaved Roads Section for the portion that is unpaved.


Silt and lead content data for the Salina Battery Plant does not exist; therefore, we will utilize recent sample data from 
Exide's Columbus, GA Battery Plant which is very similar in operations and controol to the Salina Battery Plant.


From AP-42, Section 13.2.1 (Paved Roads).  


E (lb/VMT) = [k(sL)0.91 x (W)1.02] Equation 1 in Section 13.2.1


where: k = particle size multiplier
s = road surface silt loading (grams per square meter) (g/m2),


4.92 from Exide's Columbus GA Battery Plant March 2010
W = average weight (tons) of vehicles 
E = particulate emission factor (having units matching the units of k)


Paved Roads from Table 13.2.1-1
TSP (PM30) PM10 PM2.5


k (lb/VMT) 0.011 0.0022 0.00054


Lead fraction (Pb/TSP) = 2.42 mg / kg
0.000242% from Exide's Columbus GA Battery Plant March 2010


From AP-42, Section 13.2.2 (Unpaved Roads).  


E (lb/VMT) = [k(s/12)a x (W/3)b] Equation 1a in Section 13.2.2


where: k = particle size multiplier
s = surface material silt content (%), assume 6.72% from Exide's Columbus GA Battery Plant March 2010
W = average weight (tons) of vehicles 
a = constant from Table 13.2.2-2
b = constant from Table 13.2.2-2


Industrial Unpaved Roads from Table 13.2.2-2
TSP (PM30) PM10 PM2.5


k (lb/VMT) 4.9 1.5 0.15
a 0.7 0.9 0.9
b 0.45 0.45 0.45







Air Quality Dispersion Modeling Report
  Lead Non-Attainment Area Extent


Traffic Pattern Explanation
Traffic on-site generally enters from the southwest and checks in at the security station.  All deliveries except 
finished product pick-ups generally proceed clockwise around property to their designated location then continue clockwise 
and leave along Berg Road south of the facility (this is designated as RED ROUTE). 


Trucks picking up finished batteries and duff batteries check in at security, proceed along Berg Road south of the plant 
to the southeastern part of the building then return to Berg Road to leave (this is designated YELLOW ROUTE).


Incoming Lead Pigs/Ingots and Rolled Lead Strip.  Incoming Plastic Cases / Covers [RED ROUTE, SEE PHOTO]


17 Trucks Lead Pigs/Ingots Per Day + 2 Trucks of Rolled Lead Strip + 6 Plastic Trucks per Day 
W = 26 tons (average of loaded 36 tons and unloaded 16 tons)


VMTPaved = 3905 feet around plant   = 0.740 miles around plant 25 trucks 365 days 6748.70 miles 
5280 feet per mile day year year


VMTUnpaved = 720 feet around plant   = 0.136 miles around plant 25 trucks 365 days 1244.32 miles 
5280 feet per mile day year year


Paved Unpaved


Particle k (lb / VMT) sL (g/m2)
Silt Content 


(%) W a b Lead Content E (lb/VMT) VMT (lb/yr) (lb/hr) (g / sec)
Paved TSP 0.011 4.92 26 1.3012 6748.70 8781.60 1.002 1.26E-01
Paved Lead 0.000242% 3.15E-06 0.0213 2.43E-06 3.06E-07
Unpaved TSP 4.9 6.72 26 0.7 0.45 8.6290 1244.32 10737.24 1.226 1.54E-01
Unpaved Lead 0.000242% 2.09E-05 0.0260 2.97E-06 3.74E-07


Emissions


Incoming Paper Separators, Lead Oxide, and Duff Batteries (Contain Lead but Not Formed) and Outgoing Scrap Waste (to Smelters)
[RED ROUTE, SEE PHOTO]
5 Paper Separator Trucks per week + 18 Duff Battery Trucks per Week + 5 Scrap Waste (to Smelter) Trucks per Week + 8 Lead Oxide Trucks per Week
W = 28 tons (average of loaded 40 tons and unloaded 16 tons)


VMTPaved = 3905 feet around plant   = 0.740 miles around plant 36 trucks 52 weeks 1384.50 miles 
5280 feet per mile week year year


VMTUnpaved = 720 feet around plant   = 0.136 miles around plant 36 trucks 52 weeks 255.27 miles 
5280 feet per mile week year year


Unpaved


Particle k (lb / VMT) sL (g/m2)
Silt Content 


(%) W a b Lead Content E (lb/VMT) VMT (lb/yr) (lb/hr) (g / sec)
Paved TSP 0.011 4.92 28 1.4034 1384.50 1943.01 2.22E-01 2.79E-02
Paved Lead 0.000242% 3.40E-06 0.0047 5.37E-07 6.76E-08
Unpaved TSP 4.9 6.72 28 0.7 0.45 8.9216 255.27 2277.45 2.60E-01 3.28E-02
Unpaved Lead 0.000242% 2.16E-05 0.0055 6.29E-07 7.93E-08


Emissions
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Outgoing Finished and Duff Batteries [YELLOW ROUTE, SEE PHOTO]


30 Finished Battery Trucks Per Day + 10 Duff Battery Trucks Per Day
W = 28 tons (average of loaded 40 tons and unloaded 16 tons)


VMT = 2825 feet around plant   = 0.535 miles around plant 40 trucks 365 days 7811.55 miles 
5280 feet per mile day year year


All driving is on paved surfaces


Particle k (lb / VMT) sL (g/m2) W E (lb/VMT) VMT (lb/yr) (lb/hr) (g / sec)
TSP 0.011 4.92 28 1.4034 7811.55 10962.75 1.25E+00 1.58E-01
Lead 3.40E-06 0.0265 3.03E-06 3.82E-07


Notes
(lb/yr) (lb/hr) (g / sec)


Paved Red Route Totals TSP 10724.61 1.2243 0.1543 Sources REDRD001 through REDRD042
Paved Pb 2.60E-02 2.96E-06 3.73E-07 201 1.86E-09  and REDRD077 through REDRD235
Unpaved Red Route Totals TSP 13014.69 1.4857 0.1872 Sources REDRD043 through REDRD076
Unpaved Pb 3.15E-02 3.60E-06 4.53E-07 34 1.33E-08 inclusive
Paved Yellow Route Totals TSP 10962.75 1.2515 0.1577 All Sources on Paved Roads
Paved Pb 2.65E-02 3.03E-06 3.82E-07 149 2.56E-09


Emissions Number Vol 
Srcs in Road


g/sec per 
Vol Source


Emissions


Constants / Assumptions
60 seconds / minute 15.4324 grains / gram
60 minutes / hour 453.59 grams / lb


8760 hours/year 1000 milligram / gram
0.3048 Meters / foot
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Aerial Photo of Exide's Salina, KS Battery Plant Indicating Two Major Traffic Routes.
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ASI ANALYTICAL SERVICES, INC.
Environmental Monitoring & Laboratory Analysis


110 Technology Parkway, Norcross, GA 30092
(770) 734-4200  FAX (770) 734-4201


Exide Technologies Inc.


Project: Lead Testing


Columbus, GA 31906
3639 Joy Road


Mr. Doug Emerich


We appreciate the opportunity to provide the analytical support for your project.  The analytical results in this report are 
based upon information supplied by you, the client, and are for your exclusive use.  If you have any questions regarding this 
data package, please do not hesitate to call. 


Laboratory Report


Project #:Surface Dust Loading


Prepared For:


Attention:


March 25, 2010
Report Number: ATC0232


Approved:


This report may not be reproduced, except in full, without written approval from Analytical Services, Inc.
Analytical Services, Inc. certifies that the following analytical results meet all requirements of the National 


Environmental Laboratory Accreditation Conference(NELAC).
All test results relate only to the samples analyzed.
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ASI Environmental Monitoring & Laboratory Analysis
110 Technology Parkway, Norcross, GA 30092


(770) 734-4200  FAX (770) 734-4201


ANALYTICAL SERVICES, INC.


Exide Technologies Inc.
3639 Joy Road
Columbus GA, 31906
Attention: Mr. Doug Emerich


March 25, 2010


Sample ID Laboratory ID Matrix Date Sampled


ANALYTICAL REPORT FOR SAMPLES


Date Received


#1 ATC0232-01 03/04/10 13:45 03/05/10 13:30Solid


#2 ATC0232-02 03/04/10 14:15 03/05/10 13:30Solid
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ASI Environmental Monitoring & Laboratory Analysis
110 Technology Parkway, Norcross, GA 30092


(770) 734-4200  FAX (770) 734-4201


ANALYTICAL SERVICES, INC.


Exide Technologies Inc.
3639 Joy Road
Columbus GA, 31906
Attention: Mr. Doug Emerich


March 25, 2010


Lead in Dust Analysis by Modified Method App. C.2:


Samples ATC0232-01 and -02 were removed from the vacuum cleaner bags supplied and separated into fractions as >75um 
and <75um (No. 200 seive).  Total lead concentration was determined for the <75um fraction for each sample.
Weight fractions were as follows:


Sample                     Total Sample weigt, g                      <75um Sample Fraction, g
ATC0232-01                  12.89                                                       0.05
ATC0232-02                142.45                                                       9.57


Percent moisture could not be determined for the <75um fraction for sample ATC0232-01 due to limited sample volume, 
therefore the results are reported on "wet weight" basis.  It should also be noted that due to the small amount of sample 
available for analysis for ATC0232-01, the final value may be less accurate that usually expected via method 6010C.


Case Narrative
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ASI Environmental Monitoring & Laboratory Analysis
110 Technology Parkway, Norcross, GA 30092


(770) 734-4200  FAX (770) 734-4201


ANALYTICAL SERVICES, INC.


Exide Technologies Inc.
3639 Joy Road
Columbus GA, 31906
Attention: Mr. Doug Emerich


March 25, 2010


ResultAnalyte RL
Preparation


Date
Analytical


DateMethod Qual. DFUnits Init.Batch


Report No.:  ATC0232


Client ID:  #1


Date/Time Sampled:  3/4/2010   1:45:00PM


Matrix:  Solid


Lab Number ID:  ATC0232-01


Date/Time Received:  3/5/2010   1:30:00PM


Project: Lead Testing


Metals, Total


15400 EPA 6010Cmg/kg wet 125.0 3/22/10  9:00 3/23/10 15:54 FBSLead 0030531
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ASI Environmental Monitoring & Laboratory Analysis
110 Technology Parkway, Norcross, GA 30092


(770) 734-4200  FAX (770) 734-4201


ANALYTICAL SERVICES, INC.


Exide Technologies Inc.
3639 Joy Road
Columbus GA, 31906
Attention: Mr. Doug Emerich


March 25, 2010


ResultAnalyte RL
Preparation


Date
Analytical


DateMethod Qual. DFUnits Init.Batch


Report No.:  ATC0232


Client ID:  #2


Date/Time Sampled:  3/4/2010   2:15:00PM


Matrix:  Solid


Lab Number ID:  ATC0232-02


Date/Time Received:  3/5/2010   1:30:00PM


Project: Lead Testing


General Chemistry


99.5 SOP 
Moisture


% by Weight 10.05 3/19/10 12:00 3/19/10 12:00 GOV% Solids 0030552


Metals, Total


6530 EPA 6010Cmg/kg dry 12.42 3/22/10  9:00 3/23/10 15:59 FBSLead 0030531
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ASI Environmental Monitoring & Laboratory Analysis
110 Technology Parkway, Norcross, GA 30092


(770) 734-4200  FAX (770) 734-4201


ANALYTICAL SERVICES, INC.


Exide Technologies Inc.
3639 Joy Road
Columbus GA, 31906
Attention: Mr. Doug Emerich


March 25, 2010


Report No.:  ATC0232


Result Limit
Reporting


Units Level
Spike


Result
Source


%REC
%REC
Limits RPD


RPD
Limit Qual  Analyte


General Chemistry - Quality Control


Batch 0030552 - % Solids
Duplicate (0030552-DUP1) Prepared & Analyzed: 03/19/10 Source: ATC0629-30
% Solids % by Weight69.1 0.04 68.6 120.7
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ASI Environmental Monitoring & Laboratory Analysis
110 Technology Parkway, Norcross, GA 30092


(770) 734-4200  FAX (770) 734-4201


ANALYTICAL SERVICES, INC.


Exide Technologies Inc.
3639 Joy Road
Columbus GA, 31906
Attention: Mr. Doug Emerich


March 25, 2010


Report No.:  ATC0232


Result Limit
Reporting


Units Level
Spike


Result
Source


%REC
%REC
Limits RPD


RPD
Limit Qual  Analyte


Metals, Total - Quality Control


Batch 0030531 - EPA 3050B
Blank (0030531-BLK1) Prepared: 03/22/10  Analyzed: 03/23/10 
Lead mg/kg wetND 2.50


LCS (0030531-BS1) Prepared: 03/22/10  Analyzed: 03/23/10 
Lead mg/kg wet102 2.50 100.00 80-120102


Matrix Spike (0030531-MS1) Prepared: 03/22/10  Analyzed: 03/23/10 Source: ATC0629-28
Lead mg/kg dry31.9 0.73 29.273 11.5 QM-0575-12570


Matrix Spike Dup (0030531-MSD1) Prepared: 03/22/10  Analyzed: 03/23/10 Source: ATC0629-28
Lead mg/kg dry31.4 0.73 29.273 11.5 20 QM-0575-12568 1


Post Spike (0030531-PS1) Prepared: 03/22/10  Analyzed: 03/23/10 Source: ATC0629-28
Lead mg/L1.20 1.0000 0.39 80-12081
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ASI Environmental Monitoring & Laboratory Analysis
110 Technology Parkway, Norcross, GA 30092


(770) 734-4200  FAX (770) 734-4201


ANALYTICAL SERVICES, INC.


Exide Technologies Inc.
3639 Joy Road
Columbus GA, 31906
Attention: Mr. Doug Emerich


March 25, 2010


Laboratory Certifications


Code Description Number Expires


02069Louisiana 06/30/2010LA
381North Carolina 12/31/2010NC
E87315NELAC (Drinking Water, Non-Potable Water, Solids) 06/30/2010NELAC
98011001South Carolina 06/30/2010SC
T104704397-08-TXTexas 03/31/2010TX
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ASI Environmental Monitoring & Laboratory Analysis
110 Technology Parkway, Norcross, GA 30092


(770) 734-4200  FAX (770) 734-4201


ANALYTICAL SERVICES, INC.


Exide Technologies Inc.
3639 Joy Road
Columbus GA, 31906
Attention: Mr. Doug Emerich


March 25, 2010


Legend


Definition of Laboratory Terms
ND


TIC
CFU
SOP


RL


 - None Detected at the Reporting Limit
 - Tentatively Identified Compound
 - Colony Forming Units
 - Method run per ASI Standard Operating Procedure
 - Reporting Limit


Definition of Qualifiers


Sample Information
N-Nitrosodiphenylamine breaks down to diphenylamine in the GCMS; both analytes are reported as 
N-Nitrososdiphenylamine. ASI is not NELAC certified for diphenylamine. 


Phthalic acid and phthalic anhydride are reported as dimethyl phthalate 


Maleic acid and maleic anhydride are reported as dimethyl malate 


1,2-Diphenylhydrazine breaks down to azobenzene in the GCMS; both analytes are reported as azobenzene


DF - Dilution Factor
*  - Analyte not included in the NELAC list of certified analytes.


QM-05 The spike recovery was outside acceptance limits for the MS and/or MSD and/or PDS due to suspected matrix 
interference. The LCS was within acceptance limits showing that the laboratory is in control and the data is 
acceptable.


Note: Unless otherwise noted, all results are reported on an as received basis.
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ASI Environmental Monitoring & Laboratory Analysis
110 Technology Parkway, Norcross, GA 30092


(770) 734-4200  FAX (770) 734-4201


ANALYTICAL SERVICES, INC.


Exide Technologies Inc.
3639 Joy Road
Columbus GA, 31906
Attention: Mr. Doug Emerich


March 25, 2010


COC Goes Here
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LOG-IN CHECKLIST


Exide Technologies Inc.
Lead TestingProject: 


Client: 


Printed: 3/25/2010  5:25:21PM


Environmental Monitoring & Laboratory Analysis


(770) 734-4200  FAX (770) 734-4201
110 Technology Parkway, Norcross, GA 30092


ANALYTICAL SERVICES, INC.ASI


Date Received: 03/05/10 13:30 Logged In By: Charles Hawks
Work Order: ATC0232


OBSERVATIONS


Attn: Mr. Doug Emerich


#Samples: 2 #Containers: 2


10.0 10.0


YES


Minimum Temp(C): Maximum Temp(C):


CHECKLIST ITEMS


COC included with Samples
Sample Container(s) Intact
Chain of Custody Complete
Sample Container(s) Match COC
Custody seal Intact
Temperature in Compliance
Sufficient Sample Volume for Analysis
Zero Headspace Maintained for VOA Analyses
Samples labeled preserved (If Applicable)
Samples received within Allowable Hold Times
Samples Received on Ice
Preservation Confirmed


YES
YES
YES
NO
YES
YES
YES
YES
YES
NO
YES


Custody Seal(s) Used: No


Comments:
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 2010 Salina Pb Data


Date Pb g/m3 Comments Date Pb g/m3 Comments
2/1/2010 Invalid sample 12/22/2010 0.026
2/7/2010 0.091 12/28/2010 0.119
2/13/2010 0.017 1/3/2011 0.040
2/19/2010 0.039 1/9/2011 0.033
2/25/2010 0.030 1/15/2011 0.013
3/3/2010 0.296 1/21/2011 0.046
3/9/2010 0.014 1/27/2011 Ran < 23 hrs
3/15/2010 0.025 2/2/2011 No Flow Recorded
3/21/2010 Invalid sample 2/8/2011 0.034
3/27/2010 0.195 2/14/2011 0.076
4/2/2010 0.121 2/20/2011 0.246
4/8/2010 0.207 2/26/2011 0.011
4/14/2010 AG Filter ran twice 3/4/2011 0.026
4/20/2010 AG Filter ran twice 3/10/2011 0.205
4/26/2010 0.015 3/16/2011 0.402
5/2/2010 0.074 3/22/2011 0.090
5/8/2010 AI no flow 3/28/2011 0.014


5/14/2010 0.016 4/3/2011
5/20/2010 0.049 4/9/2011
5/26/2010 0.031 4/15/2011
6/1/2010 0.185
6/7/2010 0.106
6/13/2010 0.034
6/19/2010 0.227
6/25/2010 0.266
7/1/2010 0.217
7/7/2010 0.054
7/13/2010 2.476
7/19/2010 0.121
7/25/2010 0.035
7/31/2010 0.025
8/6/2010 0.093
8/12/2010 0.750
8/18/2010 0.343
8/24/2010 0.023
8/30/2010 0.390
9/5/2010 0.432
9/11/2010 AI no flow
9/17/2010 0.474
9/23/2010 0.305
9/29/2010 0.615
10/5/2010 0.530
10/11/2010 0.178
10/17/2010 0.120
10/23/2010 0.386
10/29/2010 0.203
11/4/2010 0.028
11/10/2010 0.067
11/16/2010 DNR Motor quit
11/22/2010 0.011
11/28/2010 0.227
12/4/2010 0.055
12/10/2010 0.230
12/16/2010 0.040







 2010 Salina Pb Data


Monthly Avg g/m3 Rolling 3 Month Avg g/m3
Feb 0.044 Feb-Apr 0.097
Mar 0.133 Mar-May 0.096
Apr 0.114 Apr-Jun 0.107
May 0.043 May-Jul 0.231
Jun 0.164 Jun-Aug 0.324
Jul 0.488 Jul-Sep 0.421
Aug 0.320 Aug-Oct 0.353
Sep 0.457 Sep-Nov 0.274
Oct 0.283 Oct-Dec 0.158
Nov 0.083 Nov-Jan 0.094
Dec 0.108 Dec-Feb 0.108


Monthly Avg g/m3 Rolling 3 Month Avg g/m3
Jan 0.033 Jan-Mar 0.091
Feb 0.092 Feb-Apr
Mar 0.147 Mar-May
Apr Apr-Jun
May May-Jul
Jun Jun-Aug
Jul Jul-Sep
Aug Aug-Oct
Sep Sep-Nov
Oct Oct-Dec
Nov Nov-Jan
Dec Dec-Feb


2010


2011
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