Industrial Refrigeration Area Source Category Calculation Methodology Sheet

I.  Source Category: Industrial Refrigeration Losses
II.  Pollutants: NH3
III.  SCC: 

	SCC
	Description

	
	

	2399010000
	﻿Industrial Processes; Industrial Refrigeration; Refrigerant Losses; All Processes


IV.  Description:  

﻿This category refers to fugitive refrigerant losses of ammonia from industrial refrigeration systems.  A new EIIP document provides new information for estimating these emissions (Pechan, 2004a). 

V.  Current Methodology:

Prior to the development of the new EIIP document, there were no methods available to estimate emissions from this category (Pechan, 2004a).  Pechan developed an ammonia emissions inventory for the region in 2002 using an employee-based emission factor (30 lb/employee-yr) from the EIIP document and data from the MANE-VU states (Pechan, 2004b).  The EIIP emission factor is applied to county-level employment data for the following standard industrial classification (SIC) or North American industrial classification system (NAICS) codes:  

	SIC Code
	Description
	NAICS Code

	2011
	Meat Packing Plants
	311611

	2013
	Sausages/Other Prepared Meats
	311612, 311613

	2015
	Poultry Slaughtering/Processinga
	311615

	2021-2026
	Dairy Products
	311512-311514, 31152

	2032-2038
	Dried, Canned, Frozen Fruits/Vegetables
	311411, 311412, 311421-311423

	2051-2053
	Bread and Bakery Product Mfg.
	31181

	2064, 2066
	Chocolate and Confectionery Mfg.
	31132, 31133

	2082-2086
	Malt Beverages, Wines, Liquors, Soft Drinks
	31211-31213

	2091-2092
	Canned, Fresh or Frozen Seafood
	31171

	2097
	Ice Manufacturing
	312113

	2099
	Food Preparations, not elsewhere classified
	311991, 311999

	2821
	Plastics Material and Resin Mfg.
	325211

	4222, 4226
	Refrigerated Warehousing & Storage
	49312

	514x
	Various Food Wholesalers
	4224, 311612

	518x
	Various Beverage Wholesalers
	42281,42282

	aSometimes listed under 1123xx “Poultry & Egg Production”.


Delaware supplied point-level estimates of ammonia refrigeration losses from survey work conducted by that state.  Those estimates were used in place of the estimates derived from the employee-based emission factor.  Pechan (2004b) developed additional point-level emissions data for the remaining MANE-VU states.  These are described further under Section XIII below.

VI.  Emission Calculation:
A.  Annual Emissions

NH3 emissions can be calculated in tons/year for industrial refrigeration losses as follows:
EM NH3 = (G  x EFNH3) / 2000


Where:


EM NH3 
=
County-level annual ammonia emissions from industrial refrigeration losses (tons).


G  


=

County-level employment (employees).


EFNH3  
 =  
Ammonia emission factor of 30lb/employee (Pechan, 2004a) 
VII.  Point Source Adjustments:
Some states may have emissions data for point sources.  Estimated area source emissions should be adjusted by subtracting the activity attributable to point sources (i.e. employment by SIC or NAICS) prior to estimating the area source emissions.  If point source employment data are not available, adjustments should be made by subtracting the point source emissions from the area source estimate.  See EIIP Volume III, Chapter 1, Section 4 for methodology to account for point sources in an area source emissions inventory.

VIII.  Adjustments for Controls:
There are no known regulations that apply to industrial refrigeration losses.

IX.  Spatial Adjustments:

Pechan provided county-level emission estimates for the MANE-VU region (Pechan, 2004b).  DE provided point source data.  Pechan also developed point-level estimates for a portion of the inventory for the rest of the MANE-VU states (see Section XIII).  

X.  Temporal Adjustments:
Based on available information, emissions from industrial refrigeration losses are assumed to be uniform through the year.  

XI.  Assumptions:
The EIIP emission factor (based on data from the South Coast Air Quality Management District) is representative of industrial refrigeration losses occurring in the MANE-VU region.  

XII.  Rule Effectiveness:

Not applicable.

XIII.  Recommendations to Improve Methods/Data
Pechan (2004b) developed information on point-level releases by extracting information from EPA’s Risk Management Program (RMP) database.  Pechan extracted all facilities that appeared to use an industrial refrigeration system.  Since information on fugitive releases was not available in the RMP data, Pechan surveyed a sample of these facilities to gather information on the amount of NH3 typically added to the system each year or the total amount of NH3 added during the preceding few years.  Pechan estimated that for these larger facilities (>10,000 lb capacity systems subject to RMP requirements) that the average capacity was 32,000 lb and that the annual loss rate was 8%.

Pechan attempted to gather additional information on smaller capacity systems (>500 lb capacity) subject to SARA Tier II reporting requirements; however insufficient data were obtained to develop loss rates for these facilities (Pechan, 2004b).  Much of this is due to the current sensitivity surrounding both the RMP and SARA Tier II data.  States may have better access to these data in the future, which could improve the emission estimates.  With the exception of DE, the current county-level MANE-VU estimates are based on the EIIP emission factor since this county-level estimate always exceeded RMP “point-source” total for that county.

The only reasonable data for comparison of the estimate produced from the EIIP employment-based emission factor are the data from DE.  This comparison indicates that the EIIP emission factor probably produces order of magnitude estimates with a high probability of emissions over-estimation.  Future recommendations in the EIIP call for additional analysis and refinement of the employment-based emission factor since these emissions can be important contributors in urban areas.
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