Cement Kilns Point Source Category Calculation Methodology Sheet

The following explains how the 2002 MANE-VU ammonia inventory for cement kilns was incorporated into NIF 3.0 database structure.

I.  Source Category: Cement Kilns
II.  Pollutants: NH3
III.  SCC: 

Source classification codes (SCCs) were assigned to the ammonia inventory based on the process for which the ammonia emissions were estimated.  For processes at the following facilities, the 2002 NEI has SCC 30500606 (Kilns).  However, for ammonia emissions, SCC 30500622 (Preheater Kiln) was assigned, because the kilns at these facilities were identified as preheater kilns:  
	State County FIPS
	State Facility Identifier
	Facility Name
	Emission Unit ID
	Process ID
	2002 NEI SCC
	MANE-VU SCC

	24013
	0012
	LEHIGH PORTLAND CEMENT
	002
	1
	30500606
	30500622

	24013
	0012
	LEHIGH PORTLAND CEMENT
	012
	1
	30500606
	30500622

	24013
	0012
	LEHIGH PORTLAND CEMENT
	013
	1
	30500606
	30500622

	24013
	0012
	LEHIGH PORTLAND CEMENT
	014
	1
	30500606
	30500622

	36113
	5520500013
	GLENS FALLS LEHIGH CEMENT COMPANY
	U1070N
	01E
	30500606
	30500622

	36113
	5520500013
	GLENS FALLS LEHIGH CEMENT COMPANY
	U1070S
	021
	30500606
	30500622

	42077
	420770019
	LAFARGE CORP/WHITEHALL PLT
	101
	2
	30500606
	30500622

	42077
	420770019
	LAFARGE CORP/WHITEHALL PLT
	114
	2
	30500606
	30500622

	42095
	420950006
	HERCULES CEMENT CO/STOCKERTOWN
	102
	1
	30500606
	30500622

	42095
	420950006
	HERCULES CEMENT CO/STOCKERTOWN
	122
	1
	30500606
	30500622

	42095
	420950045
	ESSROC/NAZARETH LOWER CEMENT PLT
	142
	1
	30500606
	30500622

	42095
	420950045
	ESSROC/NAZARETH LOWER CEMENT PLT
	143
	1
	30500606
	30500622


Note that if two SCCs are assigned to an emission unit, the SCCs should have separate emission process IDs.  However, for the purpose of this inventory, the process ID associated with the 2002 NEI SCC was used for the ammonia inventory SCC.  For the 2002 MANE-VU modeling inventory project, this issue will be evaluated to determine if the emission unit and process ID codes should be changed to match ammonia emissions for the same processes in the state inventories that are submitted to EPA by June 1, 2004.  The MANE-VU cement kilns include the following SCCs:

	SCC
	Description

	
	

	30500606
	Industrial Processes; Mineral Products; Cement Manufacturing (Dry Process); Kilns

	30500622
	Industrial Processes; Mineral Products; Cement Manufacturing (Dry Process); Preheater Kiln

	30500706
	Industrial Processes; Mineral Products; Cement Manufacturing (Wet Process); Kilns


IV.  Description:  

This inventory work only covers ammonia emissions from MANE-VU cement kilns.

V.  Current Methodology:

Overview

Ammonia emissions for cement kilns were prepared at the facility level using total clinker throughput and an ammonia emission factor of 0.145 lb ammonia per ton of clinker.  The NIF requires that emissions data be stored at the process level, and stack and geographic location data be stored at the emission release point level.   Thus, facility, emission unit, emission process, and emission release point ID and other mandatory and necessary field information were taken from the preliminary 2002 NEI (February 2004 Version), if available.  For some facilities, data available from the 1999 NEI Version 3 and state inventories submitted for the 1999 NEI were used to supplement data that were not in the 2002 NEI.  

Allocation of Facility-Level Ammonia Emissions to Emission Units/Processes

For facilities that have more than one kiln, facility-level ammonia emissions were allocated to emission units and processes using the ratio of emission unit (or process since there is one process for each emission unit in this case) to total facility-level annual NOx emissions in the 2002 NEI.  If the facility did not have NOx emissions, annual SO2 emissions were used to allocate facility-level ammonia emissions to emission units/processes.  

VI.  Emission Calculation:
NH3 emissions can be calculated in tons/year for cement kilns as follows:
EM NH3 = (G  x EFNH3) / 2000


Where:


EM NH3 
=
County-level annual ammonia emissions from cement kilns (tons).


G  


=

Clinker production (tons).


EFNH3  
 =  
Ammonia emission factor of 0.145/ton clinker (Pechan, 2004a).

VII.  Adjustments for Controls:
There are no known regulations that apply to cement kiln emissions, nor are there any control technologies typically applied at cement kilns that would control ammonia emissions.

VII.  Spatial Adjustments:

Coordinates for each site were taken from the NEI.  During a QA check, Pechan noted that the coordinates for the Lafarge Corporation facility in Whitehall, PA were off by 2 degrees (latitude and longitude).  These coordinates were corrected based on the facility address.
IX.  Temporal Adjustments:
No data on operating schedules were collected during Pechan’s work on the ammonia inventory.  The operating schedule data in the NEI are assumed to be representative of each plant’s schedule.  

 X.  Assumptions:
The EIIP emission factor is representative of cement kiln emissions for all kilns operating in the MANE-VU region.  

XI.  Recommendations to Improve Methods/Data
The EIIP emission factor is probably not representative of all cement kiln emissions.  The emission factor is based on data supplied by the Portland Cement Association (PCA).  These data show variability over three orders of magnitude (0.002 to 1.29 lb NH3/ton clinker; Pechan, 2004b).  Specific to the MANE-VU RPO, the Glens Falls plant in NY is thought to produce much higher emissions (at the high end of the range provided by PCA).  The level of ammonia emissions is thought to be driven primarily by the nitrogen content of the kiln feed materials.  Future emission estimation method work recommended in the EIIP document includes the need to develop an emission factor (or emission equation) that includes the nitrogen content of the kiln feed materials.  With this type of approach, much better ammonia emission estimates can be made.  Hence, future source tests should request data on the nitrogen content of the kiln feed during the test.

Remaining Quality Assurance Issues

The EPA QA programs for NIF 3.0 were run on the ammonia inventory tables and QA issues were resolved to the extent possible.  The QA results are provided in a separate Access 2000 database file named “QA Output on MANE-VU_NH3_EI_for_Cement Plants_April1404.mdb”.  The remaining QA issues identified by the data content QA program are as follows:

Emission (EM) table:  The emissions for one facility (125.23 tons) exceed the maximum range of 100 tons in the QA program.  The emissions for the facility are calculated correctly; therefore, there is no change;

Emission Release Point (ER) table:  There are several fields for which either stack parameters and/or geographic location data were not available from the 1999 NEI (Version 3) or the 2002 NEI (Feb. 2004 Version).  The QA program also identifies a range error for the diameter of one stack, and flow rates that exceed 10% of the calculated flow rate value for two stacks.  No data are available at this time to resolve these errors.  It is recommended that the state inventories that will be submitted to EPA in June be used to update and resolve the QA issues in the ER table;  

Two facilities in NY have an emission release point ID of “ERROR” in both the 1999 and 2002 NEI.  This is most likely occurred because ER records were not available in the state’s 1999 inventory that was incorporated into the 1999 and preliminary 2002 NEI (i.e., when ER records were added to comply with referential integrity requirements, a default value of “ERROR” was used for the ER ID because this is a mandatory field and a part of the data key that makes ER records unique).  These IDs should be revised based on the IDs NY included in their 2002 inventory;  

Two facilities in the cement kiln ammonia inventory do not have any kilns reported in the 2002 NEI.  These two facilities are Glens Falls Lehigh Cement Company in NY (state and county FIPS 36039, facility ID 4192600001) and Northeast Solite Corporation in NY (state and county FIPS 36111, facility ID 3514800084).  For each of these two facilities, records were created and “Kiln1” and “1” was assigned as the emission unit and process IDs, respectively.  The emission release point ID for each kiln was assigned as “1”; however, no stack parameter data were available to include in the emission release point table.  Coordinates for these two kilns are based on the facility-level coordinates available from the NEI.  The ID information for the two kilns should be revised to match the ID information in the 2002 inventory NY state is preparing if the kilns are included in NY’s inventory.  

Data Source Codes

The SI, ER, EU, EP, PE, and EM tables include a “NIF plus” field named “Data Source” to hold the data source code.  However, the documentation for the 2002 point NEI does not provide a data source code for data generated by regional planning organizations.  It does provide a code for state and local data.  For this inventory, the data source code field is left null until it is decided if a separate data source code should be assigned to identify emissions data generated by regional planning organizations.  
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