
1.0 Introduction

Inhalation ofFugitive Dust is intendedto be a companion document to the U.S. Environmental
Protection Agency's (EPA) 2009 Humanand EcologicalRiskAssessment ofCoal Combustion
Wastes (U.S. EPA, 2009). In 2007, EPA released its draft risk assessment(U.S. EPA, 2007).
This document was released to a panel of five peer reviewers, and to the public via a notice of
data availability (NODA) in the Federal Register) In both the peer review and NODA, EPA
receivedcommentsregarding fugitive dust. These comments pointed out that fugitive dust

emissionsduring the operation of a coal combustion waste (CCW) managementunit (WMU)
were not addressed in the draft risk assessment(RA). However, since there was anecdotal
evidencethat fugitive dust was often emitted from WMUs, EPA decidedto examine the potential
for uncontrolled emissions from dry handling to lead to significanthuman health risks.

Figu re 1 and Figure 2

Fugitive dust associatedwith CCWlandfilling operations.
Top: Gambrills, MD; Bottom: Four Corners, NM

Docket ID: EPA-HQ-RCRA-2006-0796. Document ID: EPA-HQ-RCRA-2006-0796-0042.
Photos courtesy ofLisa Evans, Earthjustice
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2.0 Inhalationof CCW Emitted from LandfillingOperations

When dry-handled, CCW will be emitted into the air by loading, transport,unloading, and wind
erosion. Once in the air, it will likely migrate off-site as fugitivedust. As a result, workers and
nearby residents could be exposed to significantamountsof coarse particulate matter (P½o) and
fine particulate matter (P¼.5). The purpose of this assessment is therefore to assess whether the

national ambient air quality standards (NAAQS) for particulate matter could be violated through
CCW landfilling operations3 without fugitive dust controls. This will be accomplishedthrough a

conservativescreeninganalysis. Figure 3 below shows the conceptual model for the type of
landfilling operation relevant here. If the inhalation pathway cannot be screenedout, then it is

possible for fugitive dust to pose a threat to human health, and regulation addressingfugitive
dust should be considered. Conversely, if the inhalation pathway can be screenedout, then it is

highly unlikely that the inhalation ofparticulates from CCW landfills poses a significantrisk to
human health. However, there are two uncertainties inherent in this bright line screen evaluated
in this report. First, there may be background levelsofparticulateswhich, when added to the
levels calculated here may still pose significantrisks. Second, it would still be possible for

constituentsadsorbed onto CCW particulates to pose a risk to human health. This screening
evaluation does not address either background levelsofparticulatesor a constituent-based
exposure pathway.

Figure 3
- Fugitive Dust Conceptual Model for Dry Handling of CCW
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3 This does not includeactivitiessuch as minefilling, reclamationof sand and gravel pits, or beneficialuse.
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2.1 Initial Scenario

Three groupsof residents are likely to be exposedto fugitive dust as a result of the dry handling

of CCW. Residentsliving near a coal powerplant could be exposed to emissionsresulting from
loading of the CCW. Residentsnear roads could be exposed to emissionsduringtransportation.
Finally, residents livingnear CCW landfills could be exposed from both the unloading and
windblown emissions.

Residents livingnear a CCW landfillwill often be exposed to more fugitive dust, and for longer

periods of time, than those living near the roads or powerplants themselves. This is the case
because these residents wouldbe exposed to emissions from both unloading ofCCW and

windblownemissionsofCCW. Thus, only the residents livingnear CCW landfillswill be

considered furtheras they representa highly exposed population. In addition, as a landfill gets

closer to capacity, the less relative influence unloading emissions would have on total emissions.
In the preliminary scenarioconsidered, the entire landfill is left exposedto wind until the end of
its useful life. Thus, windblownemissions could be considered representativeof total emissions
as they woulddominate.

To estimate the concentration of fugitive dust in the air near a CCW landfill, the SCREEN3

model was used.5 SCREEN3(ascreeningversion of ISC3) is a single source Gaussian plume
model whichprovides maximumground-level concentrationsfor point, area, flare, and volume
sources. It was developedto providean easy-to-use methodofobtainingpollutant concentration
estimates based on ScreeningProceduresforEstimatingthe Air QualityImpact ofStationary
Sources(U.S.EPA, 1995c). A technical description of the SCREEN3 model is provided in
AppendixE. The SCREEN3 outputswill then be comparedto the relevantNAAQS as presented
in Table 1 below.

Table 1
-NAAQS for Particulate Matter

Pollutant Standard AveragingTime
PMio 150 µg m4 24-hour
P½.5 15.0 µg m4 Annual
P¼.5 35 µg m4 24-hour

See 40 C.F.R.506

2.2 Emission Factors

In order to model the concentrationof the particulatematter in the air, it is necessary to estimate
the emissionrate for the CCW managed in landfills. A point estimate for the windblown
emission factor was calculatedbelowusing the equation for "Continuous Fugitive/Windblown
Dust Emissions"(U.S. EPA, 1992):

* Workerswho handle CCWwould also be exposed to fugitivedust, but they are protected by OSHA regulations.
5 SCREEN3is publiclyavailableat http://www.epa.gov/scram001/dispersionscreening.htm
6 NAAQS available at http://www.epa.gov/air/criteria.html
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study, the modelingarea was defined as the region from 0 to 1,500m (justunder a mile) from the
centerof the source to ensure that the 50th percentiledistance listed abovewould be included. In
addition, there is a user option to specify discretedistances. These are specific distances from
the center of the source where the user can request SCREEN3 to estimatemaximum
concentrations. This specific distanceis the distance to the receptor that is chosen from the
distributionin Table 3 above.

Table 4
- Inputparameters for 3CREEN3

Parameter Description Value

Sourcetype Area

Emission rate (g/s-m2) 0.0002431

Height of storagepile (m) 0

Lengthofstorage pile (m) Variable2

Width of storage pile (m) Variable2

Receptorheight (m) 1.75

Urban or Rural Rural
Search for maximumdirection Yes

Choice ofmeteorology Full
Automated distancearray Yes

Minimum distance (m) 0

Maximum distance(m) 1500

Use discretedistances Yes

Distance (m) Variable3
i Calculatedusingthe workbook(U.S.EPA, 1992)
2 Basedon EPRI landfill size data (EPRI, 1995)
3 Basedon landfillto well distances(U.S.EPA, 1988)

2.5 SCREEN3Outputs

Using the inputs listed in Table 2, 3, and 4, SCREEN3was used to estimatethe concentrationof
CCW in the air at ground level under the windblownerosion scenario. After running the model
with both 50th percentilevaluesplugged in, a result of 13,390µg m-3 was obtained. Since the
values generated by SCREEN3 are maximumvalues, they shouldbe compared to the 24-hour
NAAQS. However, even under the assumptionthat 100% of the CCW was PMio, this would still
violate the 24-hourNAAQS for PMio of 150 µg m4 by nearly two ordersof magnitude. This
indicatesthat the risks posed by fugitive dust cannot be screened out ifno dust controls are
appliedbefore closure, and therefore it was unnecessary to run the screen with other percentiles.

3.0 SecondaryScenarios

Given that the risks ofuncontrolled fugitive dust emissionscould not be screened out, the next
logical questionwas whetheror not the risks given particular managementoptions could be

screenedout. Perhaps covering or spraying the CCW on a regularbasis to preventemissions
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could be adequate to protecthuman health. The appropriatequestion then is how frequently
these controlsshould be applied to ensure the NAAQS are not exceeded. Some possibletime
framesmight be yearly,monthly,weekly, and daily. To model these scenarios, caveats and

additional informationare required. First, assuming that a landfill is operatedconsistently over
its life time, the life will affecthow much of the landfill is being used over any period oftime.
In a previous groundwater risk assessment,EPA estimatedthat the operating life ofa CCW
landfill is 40 years (U.S.EPA, 1998a).EPA believesthat this is still an accurate estimate,and
thus, it is assumed for this assessmentthat all landfillswill operate for 40 years. Since a landfill
is assumed to operateconsistently over a 40-yearlife, then the areaof the landfill that is operated
during any year can be stated as:

total

40

where:
Ay = the area of the landfill in use over a year (m23
Atow = the total landfillcapacity (m23
40 = life ofa CCW landfill (N/A)

Oncethe portion of the WMU used over a single year is estimated, then it is also possible
calculatethe area ofthe landfillused monthly, weekly, and dailyas follows:

Åmonth- Åwk ~ Åd ~~

12 52 365

where:
Amona =
Awk =
A4 =
Ag =
12 =
52 =
365 =

the area of the landfill in use over a month (m2)
the areaofthe landfill in use over a week (m23
the area ofthe landfill in use over a day (m2y
the area of the landfill in use over a year (m23
the number ofmonths in one year (N/A)
the number ofweeks in one year (N/A)
the number of days in one year (N/A)

Performingthese calculationson each percentile from Table2 above, the areas and side lengths
for the portion of the WMU operatedover each period oftime is as follows:

Table 5
-Area (m2)and Side (m) Distributions

Yea =ly Monthly Weekly Daily
%ile Area Side Area Side Area Side Area Side
50th 6,728 82.0 561 23.7 129 11.4 18 4.3
60th 8,600 92.7 717 26.8 165 12.9 24 4.9
70th 12,282 110.8 1024 32.0 236 15.4 34 5.8
80th 21,084 145.2 1757 41.9 405 20.1 58 7.6
90th 30,109 173.5 2509 50.1 579 24.1 82 9.1

All values based on assumptionthat a WMUoperates consistentlyfor 40 years.
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Table 8
- SCREEN3 Outputs (µg m4), Daily Fugitive Dust Controls

Distance to Nearest RLeeptor

Landfill Size 50th 40th 30th 20th loth
50th 5.4 6.4 7.6 11.3 15.7

60th 6.5 7.6 8.9 13.0 17.6

70th 8.1 9.2 10.7 15.1 19.7

80th 11.3 12.7 14.3 19.0 23.6
90th 13.9 15.42 17.2 21.9 26.4

See AppendixD for raw inputs and outputs.

4.0 Results and Discussion

As seen in Tables6, 7, and 8, the risks posed by fugitive dust inhalation couldnot be screened
out for every managementtime frame. However,certainconclusionscan be drawn for each
managementconsideration. The discussion of each time frame is below, but shouldbe
interpreted with several overarchinguncertainties in mind.

? The SCREEN3 model is a conservativescreeningmodel. Thus, in most instances,the
levels ofparticulate matter calculatedhere are likely higherthan they actually would be.

? As the area of the landfillexposed to wind erosion decreases due to more frequent

controls, unloading emissionswould becomea much more significant proportionof total
emissions. Hence, the more frequentlycontrols are used, the more importantit would be

to include unloading emissions to calculate an accurate concentration.

? Background levels ofparticulates were not factored into these calculations. Thus, the
particulatescalculatedhere could actuallyunderestimatetotal particulates.

? The distances to the nearest receptorare not based on recent CCW landfill surveydata

and may therefore lead to an underestimate or overestimateofparticulate levels.

? In the secondary scenarios, the operating portionof the landfill was assumed to be in the
centerofthe landfilland not on the downwindedge. This may lead to an underestimate
ofparticulate levels when that edge portion is used.

? A single emission factor was calculatedbasedon national default inputs. For particular
sites, the calculatedemission factorcould be higher or lower.

Finally, there are a few generaltrends betweenthe inputs and outputs examinedin Appendix C.

With respect to the location ofWMUs, those located in rural settingswill causemuch higher
particulatesconcentrationsthan those in urban settings. Sincea rural settingwas assumedhere,

it is possiblethat some WMUs would presentmuch lower risks to human health through the
inhalationof fugitive dust. In addition, it was shown that landfills that are built up, as opposed to
dug into the ground, would actually lead to lower particulatesconcentrations nearby. Thus, in
the case ofbuilt up landfills,nearbyresidentswould be presented with less risk than what was
modeled here. However,receptors may be at ground level, presentingslightlyhigher risks.
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4.1 ControlsApplied Yearly

Even at the median risk, yearlymanagementleads to a PMio concentration almost an order of
magnitude abovethe NAAQS. Although larger landfills and closer receptorswere not modeled,
they would have resulted in even higher exceedences. Therefore, controls applied only at the
end ofeach operating year fail the screen, and have the potentialto pose a significant risk to
human health.

4.2 ControlsApplied Monthly

At the medianrisk, monthlymanagementleads to a PMio concentrationbarely above the
NAAQS. Although larger landfills and closer receptors werenot modeled, they too would have

resulted in exceedences. Consequently,controls applied each operating month fail the screen as

run, and have the potential to pose a significant risk to humanhealth.
.

4.3 ControlsApplied Weekly

At the median risk, weeklymanagementdid not exceed the NAAQS for PMio. Only ifmost or
all of the particulates were PM25 would there be any exceedance. However,this is not the case
because CCW typically consistsof only a few percent ofPMis (EPRI, 1995). When larger
landfills and closer receptors were modeled,most did not result in excess risk. Only when
receptors were within the closest 10% ofthe distribution(within about 100m),and landfill sizes
were large (overabout 200 acres)did levels above the NAAQS result. Thus, in isolation, it is

relatively likely that the medianwouldnot lead to excessive levels ofparticulatesbut that the

upper tail could. Thus, the results are mixed, and it is uncertain whether these emissionsalone
would have the potential to pose a significantrisk to human health.

4.4 ControlsAppliedDaily

At the medianrisk, daily managementdid not exceed theNAAQS for PMio or PMz5. Even when
larger landfills and closer receptors were modeled,most concentrationsfell well below the
NAAQS. Taken in isolation, it is certain that neither the mediannor the upper-tailscenario
would lead to excessive levels ofparticulates. Thus, without considering background levels, a

weeklyfugitive dust controlwould be sufficientto protect humanhealth.

5.0 Conclusion

The purposeof this screeningassessmentwas to determinewhether the NAAQS could be

violated through dry handling of CCW, and if so, whatmanagementoptionsmight be

appropriate. Indeed, it was found that there is not only a possibility,but a strong likelihoodthat
dry-handling would lead to the NAAQSbeing exceeded absent fugitive dust controls. Yeady-

and monthlycontrols were also found to have the potential to lead to significantrisks. However,

with this screen, it was uncertain whether weeklycontrols would have the potential to cause
NAAQS exceedences, and even the most conservativeevaluationofdaily dust controls led to
particulate concentrationswell below the NAAQS. Thus, without further, more precise eu MuÉ*-
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