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1.0 INTRODUCTION
SCI-TECH was contracted to assist Essroc in the preparation of a Risk Assessment for the

waste derived fuel operations at the Essroc Cement Corp. plant in Logansport, Indiana.
Specifically, SCI-TECH was engaged to prepare estimates of the organic air emissions from
the liquid waste derived fuel (LWDF) storage facility and the fugitive particulate matter
emissions from the handling and disposal of waste cement kiln dust (CKD). The results of

the project are summarized in the following sections of this report.
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2.0 LWDF EACILITY EMISSIONS

Essroc provided SCI-TECH with the basic information necessary to develop the proposed

LWDF facility emission estimates. The information included the most recent detailed LWDF
analyses and operating information about the LWDF storage facility. Based on this
information and a site visit conducted by SCI-TECH, 15 sources of emissions from the LWDF

facility were identified. The sources are as follows.

Storage Tank Vent Emissions
Emissions from Fugitive Equipment Leaks
Truck Unloading/Sampling

Rail Car Unloading/Sampling

Heel Reduction System Hook Up
Heel Reduction System Clean Up
Burner Lance Cleaning
Recirculation Pump Repair
Unloading Pump Repair

Vent System Repair

Filter Pot Cleaning

Valve or Flange Repair

CWODF Solid Sampling

Rail Car Entry and Clean Up
Storage Tank Entry And Clean.Up

2 ¢ ¢ © © © ¢ & @ ¢ oo © @ © ©

The estimation of the various emissions is described in the following subsections.

2.1 Breathing and Working Loss Emissions from LWDF Tanks
The most recent detailed LWDF fuel analysis shown in Table 2-1 was used to determine

the emission characteristics of the LWDF mixture. The uncontrolled breathing and working
" losses were estimated by using the LWDF fuel composition and Version 3.1 of the USEPA
Tanks Program. The storage tank emission summary is shown in Table 2-2. In order to
perform the calculations on a worst case basis, it was assumed that the maximum annual
amount of LWDF was utilized, 42,356;000 gallons. This maximum amount was determined
by assuming that each kiln was fired at the maximum allowable rate, 330 Ib/min, for each of
the 8,760 hours in a year. The output from the tanks program is contained in Appendix A.
The estimated total uncontrolled breathing and working losses from the ten LWDF tanks is
13,356 Ib. However, due to the control systems maintained bQ Essroc at the LWDF facility,

the estimated controlled emissions are dramatically less, 677 Ib/yr.
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2.2 Fugitive Emissions from L\_NDF Process Equipment

Since the facility is required to have formal process equipment leak inspection and repair -
program, stratified emission factors were used to develop equivalent fugitive emission
factors. In order to estimate the emissions on a worst case basis it was assumed that each
piece of equipment emitted at the screéning value, <10,000 PPM for the entire year. The
summary of fugitive equipment leak emissions by source is shown in Table 2-3. The total
fugitive emissions from all process equipmgnt were estimated to be 3,347 Ib/yr. Emissions
caused by the leaking and subsequent repair of .equipment were estimated separately . as

shown below.

2.3 Miscellaneocus LWDF Facility Emissions

Based on the site visit and discussions with Essroc staff, the list of miscellaneous LWDF
“ facility sources shown in Table 2-4 was developed. For each source a typical and maximum
frequency was determined. The maximum frequency was determined by _sca!inQ up the
typical frequency based on the ratio of the maximum possible LWDF facility throughput,
42,356,00 gallons to the typical throughput, 21,589,00 gallons. For each miscellaneous
source an emission factor was chosen as shown in Table 2-4. Two sources, rail car cleaning

and storage tank cleaning account for most of the emissions.

2.4 Summary of Results

The emissions from‘ the 15 identified LWDF facility sources are summarized by organic
chemical in Table 2-5. The total estimated emissions were apportioned to each identified
chemical in the LWDF based on the vapor fractions determined by Tanks 3.1. Since two of
the largest sources of emissions, rai[_car-cleaning and storage tank cleaning, occur at
frequencies that cannot be approximated by steady state average emission rates, rﬁaximum

short term emission rates were estimated for all sources and chemicals.
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TABLE 2-1
1998 LWDF ANALYSIS

Normalized
Liquid
Chemical . Fraction
(%)

1,1,2-Trichloroethane i ) 0.03
1,2,4-Trichlorobenzene 0.02
1,2-Dichlorobenzene c 0.03
Acetone 1.89
Benzene i : 0.03
bis(2-Ethylhexyl)phthalate 0.04
Chlorobenzene 0.53
Chloroform 0.02
Cresols (mixed isomers) 0.02
Cumene i 0.01
Cyclohexane 0.18
Dimethyphthalate 0.01
Di-n-butylphthalate 0.01
Ethyl Acetate 0.73
Ethyl acrylate’ 0.01
- Ethyl Benzene : 1.39
High MW Aliphatics . (as decane) 48.72
Isobutyl Alcoho! 0.31
Isopropyl Acetate : 0.04
Isopropyl Alcohol 0.16
Methyl alcchol 2.30
Methyl chloroform 0.1
Methyl elhyl ketone . 210
Methyl isobutyl ketone 1.16
Methylene chloride 1.21
Naphthalene o 0.30
n-Bulyl Acetate 1.02
n-Butyl alcohol 0.13
n-Hexane 0.02
" [Phenol ' 0.07
Propyl Acetate : ' 0.09
Styrene 0.33
Tetrachloroethylene : 0.63
Toluene 7.03
Toluene diisocyanate 1.34
frans-1,3-Dichloropropene 0.01
Trichloroethylene 0.15
Trichloromonofluoromethane . 0.12
Vinyl acetate 0.02
Xylene 5.69
Total Organics 78.00
Water 22.00
Total 100

The above includes:
all reportable TRI organic chemicals

any other liquids with concentrations =100 PPM
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TABLE 2-3
FUGITIVE EQUIPMENT LEAK SUMMARY

LDAR ESTIMATED
MAX TOTAL
LDAR SCREENING EMISSION SOURCES ANNUAL
EQUIPMENT EQUIPMENT VALUE ESTIMATE TOTAL EMISSIONS
TYPE ID PPM KG/HR/SOURCE NO. LB/YR
LIGHT LIQUID PUMPS VARIOUS < 10,000 1.87E-03 16 577
LIGHT LIQUID VALVES & AWFCO VARIOUS < 10,000 1.65E-04 356 1,132
LIGHT LIQUID VALVE FLANGES VARIOUS < 10,000 8.10E-05 712 1,111
{AS CONNECTORS)
LIGHT LIQUID PIPE FLANGES VARIOUS < 10,000 8.10E-05 7 111
(AS CONNECTORS)
MANWAYS VARIOUS < 10,000 8.10E-05 21 33
(AS CONNECTORS)
CAPPED OPEN ENDS VARIOUS < 10,000 - 8.10E-05 6 9
(AS CONNECTORS)
FLOWMETERS & PRESSURE TAPS VARIOUS < 10.d00 8.10E-05 32 50
(AS CONNECTORS) ’
FILTER POT FLANGES VARIOUS < 10,000 1.87E-03 6 216
(AS PUMPS)
MISC VAPOR SERVICE FlTTINéS VARIOUS < 10,000 8.10E-05 69 108
(AS CONNECTORS)
TOTAL 1289 3,347
TOTAL (LB/HR) 0.38

Protocol for Equipment Leak Emission Rates, EPA-453/R-95-017, Table 2-5.

Light liquid valves leak rate @ < 10,000 ppmv (ka/hr/source} = 0.000165
Light liquid pumps leak rate @ < 10,000 ppmv (ka/hr/source) = 0.00187
Connector leak rate @ < 10,000 ppmv (kg/hr/source) = 0.0000810
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TABLE 2-5
LWDF FACILITY EMISSION SUMMARY

Normalized Estimated Maximum Maximum
Liquid Tanks 3.1 Long Term Short Term
Chemical Fraction Vapor Emission Emission
Fraction Rate " Rale
(%) (%) (Ibfyr) (1brhr)

1,1,2-Trichloroethane 0.03 0.02 9| = 0.01
1,2,4-Trichlorobenzene 0.02 0.00 0 0.00
1,2-Dichlorobenzene 0.03 0.00 - f o] — 0.00
Acetone _— 180 17200 18T E T 7608] o 7.34
Benzene 0,03 0.1 49| 7 0.05
bis(2-Ethylhexyl)phthalate 0.04 . 0.00 (1] I 0.00
Chlorobenzene " 0.53 0.22 97| = 0.09
Chloroform 0.02 0.15 { 66| ™ 0.06
Cresols (mixed isomers) 0.02 ‘ 0.00 0 0.00
Cumene 0.04 0.00 0 = 0.00
Cyclohexane 0.18 0.68 301 0.29
Dimethyphthalate 0.01 0.00 , 0 0.00
Di-n-butylphthalate 3 0.01 0.00 0 0.00
Ethyl Acetate - 0.73 2.56 1,132 = 1.09
Ethyl acrylate < 0.01 0.01 4] < 0.00
Ethyl Benzene 1.39 0.46 203 — 0.20
High MW Aliphalics (as decane) 48.72 213 942 0.91
Isobutyl Alcohol 0.31 0.17 ; 75] %= 0.07
Isopropyl Acelate 0.04 0.09 40] < 0.04
Isopropyl Alcohol 0.16 . 0.23 T102| w 0.10
Methyl alcohol 2.30 10.21 4,516] = 4.36
Methyl chloroform ’ 0.11 0.56 248| = 0.24
Methyl ethyl ketone 210 7.07 3,127| == 3.02
Methyl isobutyl ketone ) . 1.16 0.75 332 = 0.32
Methylene chloride 1.21 21.26 9,403] == 9.08
Naphthalene 0.30 0.00 0 0.00
n-Butyl Acelate 1.02 . 3.57 1.579] = 1.52
n-Butyl alcohol 0.13 0.02 9], 0.01
n-Hexane ) 0.02 0.12 53| = 0.05
Phenol 0.07 0.00 0 0.00
Propyl Acelate 0.09 0.20 88f" 0.09
Styrens J 0.33 0.07 31| - 0.03
Telrachloroethylene 063 0.40 77| — 0.17
Toluene ' 7.03 T 145 3,163| == 3.05
Toluens diisocyanate 1.34 0.00 0 0.00
trans-1,3-Dichloropropene 0.01 0.35 155| ~ 0.15
Trichloroethylene 0.15 0.38 168+~ 0.16
Trichloromonoflueromethane 0.12 4.14 1,831| 1.77
Vinyl acelate 0.02 0.09 . 40| <, 0.04
Xylene ’ 569 2.26 1,000] o, 0.97
Tolal Organics ! 78.00 82.63 . 36,548 35.3
Waler 22.00 17.36 7,678 7.41
Tolal 2 100 100 44,226 42.7

The above includes all reporiable TRI organic chernicals and any other liquids with concentrations >100 PPM.
Maximum long term emissions, Iblyr 44,231

Maximum short term emissions, Ib/hr 42.7
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3.0 WASTE CKD PARTICULATE EMISSIONS

The particulate matter emissions generated by the kilns at the Essroc . facility in
Logansport, Indiana are.controlled by electrostatic precipitators {ESPs). The cement kiln dust
(CKD} that is collected by the ESPs falls into a hopper. At periodic intervals (approximately
10-18 times per day), the collected CKD ié mixed with water in a conveyor and loaded into 7
haul trucks through a loading spout ét the base of the hopper. Water sprays are utilized
during the truck loading process to minimize dust emissions. The w-aste CKD is hauled to a
disposal area on the plant propeﬁy where it is pléced on top of a storage pile. There are two
routes that can be taken from the ESP to the CKD storage pile. The average distance to the
pile is 0.85 miles. The storage pile is ,appro.ximately 65 feet tall with a maximum 6perating_
face dimension of 800 feet, Approximately every two weeks, a front-end loader pushes the
deposited material over the edge of the pile and regrades the storage pile area. The handling

of the waste CKD results in the emission of particulate matter to the ambient air.

3.1 CKD Characteristics

The daily waste CKD generation characteristic for a typical year, 1998, is ShOWnr in Table
3-1. A total of 60,936 tons of CKD were place on the CKD storage pile in 1998. 'I'ﬁe waste
CKD generation rate ranged fr-om 1,635 to 6,173 tons per month in 1998. In order to insure
that the CKD fugitive emission calculations were performed on a worst case basis, the 1998
data was used to estimate the maximum amoﬁnt of CKD that could be wasted in a given
year. The maximum annual CKD waste amount was estimated to be 80,556 tons by
assuming that the maximum 1998 monthly amount, 6,173 tons, could be wasted for 12
consecutive months. - '

Essroc petforms daily sampling and analysis on waste CKD for several inorganic

constituents. A summary of these analyses for 1998 is shown in Table 3-2.

3.2 Dust Generating Sources

Based on a site visit conducted by SCI-TECH, in conjunction with site maps provided by
Essroc, 15 'speciﬁc dust generating sources were identified that are associated with the

waste dust handling process. These sources are as follows:
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- Unloading of waste dust from ESP to haul trucks.
Haul truck travel on road segments from ESP loadout to waste pile.
Wind erosion of waste dust in haul trucks during travel.
Loaded haul truck travel on surface of waste pile.
Unloading of waste dust from haul trucks to waste pile.
Empty haul truck travel on surface of waste pile.
Haul truck travel on road segments from waste pile to ESP loadout.
Front-end loader travel on road segments to and from waste pile.
Front-end loader-travels on surface of waste pile.

. Front-end loader pushing of waste dust over edge of waste pile.
Wind erosion of exposed face and top of waste pile.
Wind erosion of road segments between waste pile and ESP.
Loading of waste dust from ESP area to accumulation bin.
Unloading of waste dust from accumulation bin.
Wind erosion of exposed face and top of accumulation bin.

® @ ©¢ ¢ ©¢ © ¢ o @ © o © o o @

3.3 Emission Calculations

To estimate the emissions from the dust generating sources, predictive emission factor
equations and- techniques were used in conjunction with. site specific data, local
meteorological data, engineering calculations, and engineering assumptions. Site specific
data were obtained from a variety of sources, such as plant layout drawings,- direct
obser\}ation, waste dust sample field and laboratory analyses, and discussions with Essroc
staff. The local meteorological data were obtained from the monthly Local Climatological
Data summaries compiled for the Indianapolis airport.

The waste dust sampling and analysis entailed obtaining samples of the waste dust in
three different exposure modes: as generated, weathered and undisturbed for one week, and
weathered and undisturbed for two weeks. These three modes addresé the range of
conditions of the waste dust between periods of front-end loader activity. The analyses
lncluded silt content, free moisture content, and mode of aggregate size distribution.

The predictive emission factor equations and techniques were obtained from USEPA's
Compilation of Air Pollution Emission Factors (AP-42). Each of the factors and techniques
used included particle size multipliers that allowed for the estimation of emissions in various
particle size ranges. The size ranges selected for use with this project included total material
less than 30 microns (total suspended particulate), material less than 10 microns (inhalable
particulate), and material less than 2.5 microns (respirable particulate). In some cases, the
equations were modified by SCI-TECH to account for the chemical changes that occur in

cement dust during exposure to moisture,
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3.4 Summary of Results

The annual emissions for the 15 dust generating sources are summarized in Table 3-3.
Based on SCI-TECH's experience with the estimation of fugitive dust emiséions from -
industrial sources, as supported by information presented in the literature, it was assumed
that the emissions from wind erosion of plant roadways and wind erosion of the waste dust
in the haul trucks are negligible in comparison with the emissions from the other 13 sources.
A calculation sheet for each of these sources is included in Appendix B. These calculation
sheets present the emission factors used, the values selected for the input variables, and the
calculation results. The exception to this back-up documentation is the wind erosion of the
exposed surfaces of the waste dust pile. The technique used to estimate the emissions for
this source is very complex and so only the data summary is provided in the Appendix. The
reader is referred to AP-41 Section 13.2.5 for further details on this procedure.

The average 1998 CKD metals analyses shown in Table 3-2 were used to prepére Table
3-4, which is an estimate of the worst case air emissions of the metals from the hand!irng and
disposal of waste CKD at the facility. The range of emissions is from <0.1 to <4.0 Ib/yr
depending upon the metal. Thus, the fugitive air emissidns of metals from the handling and

'disposal of CKD appear to be insignificant for all the reported metals.
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TABLE 3-2

1998 CKD ANALYSIS

Average .
. Concentration Amount Wasted
CKD Component PPM Tons
Chlorides 23,965.64 1,460.37
Aluminum 9,743.18 593.71
Antimony 11.28 0.69
Arsenic 6.49] 0.40
Barium 254.90 15.63|
Beryllium 1.52 0.09
Cadmium 15.83 0.96
Calcium 20434710 17,936.33
Chromium 56.66 . 345
Cobalt 7.81 0.48
Copper 113.12 6.89
Iron 9,470.58 577.10
Lead 579.58 36.32
Magnesium 6,917.26 421.51
Manganese 229.43 13.98
Mercury 213} 0.13
Nickel 36.39 2.22
Phosphorus 260.07 15.85
Potassium 31,762.78 1,935.50
Selenium 16,51 0.95
Silver 11.48 0.70
Sodium 6,379.38 388.73
Strontium 137.36] 8.37
Thallium 15.42 0.94
Vanadium 68.06 415
Zinc 1,166.12 71.06
Sulfur 20,643.33 1,267.92
Total CKD Wasted NA 60,936.00
-13-
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TABLE 3-3

CKD FUGITIVE AIR EMISSION SUMMARY

. CKD Fugitive Emissions

<30 um <10 um <2.5um
ID Fugitive Dust Generating Activity Ibfyr Iblyr Iblyr
1 Unloading of waste dust from ESP to haul trucks ) 134.3 63.5 20.0
2 Haul truck travel on road segments from ESP loadout to waste pile 392.8 175.5 46.8
3 Wind erosion of waste dust in haul trucks during travel Included in item 2 above
4 Loaded haul truck travel on surface of waste pile 462.2 206.5 55.1
5 Unloading of waste dust from haul trucks to waste pile 1343 63.5 20.0
6 Empty haul truck travel on surface of waste pile 586.7 262.1 69.9
7 Haul truck travel on road segments from waste pile to ESP loadout 498.7 2228 594
8 Frontend loader travel on road segments to and from waste pile 4.8 24 0.6
9 Frontend loader travel on surface of waste pile 59.9 26.8 74
10 Frontend loader pushing of waste dust over edge of waste pile 555.9 171.6 240
11 Wind erosion of exposed face and top of waste pile 37155 1857.8 7431
12 Wind erosion of road segments between waste pile and ESP Included in items 2, 7, and 8 above
13 |Loading of waste dust from ESP area to accumulation bin 28 1.3 0.4
14 |Unloading of waste dust from accumutation bin 2.8 13 0.4
15 Wind erosion of exposed face and top of accumulation bin (a) 250.8 125.4 50.2
Total 6,801 3,180 1,097

(2) ltem 15 was estimated from the waste pile wind erosion estimate using the following ratios.

Bin Face Area/Pile Face Area: 33.59 m?/6986 m” =
Annual Bin Disturbace Frequency/Annual Pile Disturbance Frequency: 365/26 =

0.00481
14.04

99063
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TABLE 3-4

CKD METALS FUGITIVE EMISSION SUMMARY

CKD Fugitive CKD Fugitive CKD Fugitive
Average "Emissions Emissions Emissions
‘ Concentration <30 um <10 um <25 um
Metal _ PPM Ib/yr biyr [bfyr
Antimony 11.28 0.077 0.036 0.012
Arsenic 6.49 0.044 -0.021 0.007
Barium 254.90 1.734 0.811 0.280
Beryllium 1.52 0.010 - 0.005 - 0.002
Cadmium 15.83 0.108 0.050 0.017|-
Chromium 56.66 0.385 0.180 0.062
Lead 579.58 3.942 1.843 0.636
Mercury 213 0.014 0.007 0.002
Nickel 36.39 0.248 0.116 .0.040
Selenium 15.51 0.105 0.049 0.017
Silver 11.48 0.078 0.037 0.013
Thallium - 15.42 0.105| 0.049 0.017
Total Metals NA 6.850 3.203 1.105
Total PM NA 6,801 3,180 1,097
99063 -15-
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| APPENDIX A
USEPA TANKS 3.1 OUTPUTS
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APPENDIX B .
CKD FUGITIVE EMISSION CALCULATIONS



