Municipal Wastewater Treatment Area Source Category 

Calculation Methodology Sheet

I.  Source Category: Municipal Wastewater Treatment

II.  Pollutants: NH3
III.  SCC: 

	SCC
	Description

	2630020010
	Waste Disposal, Treatment and Recovery; Wastewater Treatment; Public Owned; Wastewater Treatment Processes Total

	2630020020
	Waste Disposal, Treatment and Recovery; Wastewater Treatment; Public Owned; Biosolids Processes Total

	2630050000
	Waste Disposal, Treatment and Recovery; Wastewater Treatment; Public Owned; Land Application - Digested Sludge


IV.  Description:  

Municipal wastewater treatment plants collect, transmit, and treat industrial, commercial, and residential wastewater before it is released to a receiving body of water or for further treatment.  This category does not include wastewater treatment systems located at industrial sites that treat wastewater specifically from industrial processes.  Wastewater treatment plant processes and operations at wastewater treatment plants cause emissions to the air.  Wastewater treatment plants are also known as publicly owned water treatment plants (POTWs).  Emissions from this source include ammonia released during water treatment processes, biosolids processes, and various biosolids management processes (e.g. land application).  A new EIIP document provides new methods for estimating these emissions (Pechan, 2004a). 

V.  Current Methodology:

EPA and the CMU Emissions model calculate the ammonia emissions from POTWs using an emission factor of 19 lb NH3/106 gallons of waste treated.  Using data from alternative sources, it is believed that this emission factor grossly over estimates the emissions from wastewater treatment.  Based on a study by the Los Angeles County Sanitation District (LACSD) and the County Sanitation Districts of Orange County (CSDOC), STI (2003) recommended an emission factor of 0.12 lb/MMgal of water treated.  More information about the justification of this emission factor is available in the LADCO document referenced above.

Pechan developed an ammonia emissions inventory for 2002 from POTWs in the region using the methods described in the new EIIP document (Pechan, 2004b).  Water treatment and biosolids processes were allocated to each POTW in the region based on the geographic coordinates provided in EPA’s Clean Water Needs Survey.  The emission factors are shown below:  

	SCC
	EF

(lb/SCC unit)
	SCC Units

	2630020010
	0.027
	106 gallons

	2630020020
	0.142
	106 gallons

	2630050000
	0.109
	ton wet digested biosolids


Pechan obtained estimates of POTW flows from EPA’s Clean Water Needs Survey and state agency contacts.  Estimates of the amount of biosolids produced in each state were obtained from the literature (Pechan, 2004b).  In addition, the fraction of biosolids that are land applied was also obtained from the literature:

	State
	Fraction Applied to Land

	Connecticut
	0.00

	Delaware
	0.98

	Maine
	0.31

	Maryland
	0.80

	Massachusetts
	0.61

	New Hampshire
	0.11

	New Jersey
	facility-specifica

	New York
	0.52

	District of Columbia
	1.00b

	Rhode Island
	0.00

	Pennsylvania
	0.55

	Vermont
	0.26

	aIndividual facility reported values used.

b 96% is land-applied to crop lands in Virginia and 4%

 to crop lands in MD.


VI.  Emission Calculation:
A.  Annual Emissions

EPA’s NEI emissions for POTWs are grown from National Acid Precipitation Assessment Program (NAPAP) inventories, and no guidance is offered for estimating the throughput of individual POTWs.  As mentioned above, Pechan used data for each POTW in EPA’s Clean Water Needs Survey to estimate emissions.

EIIP cites computer models as the preferred method for estimating emissions from POTWs.  Multiple models exist for estimating emissions from POTWs including; WATER9, BASTE, CORAL+, PAVE, CINCI, NOCEPM, TORONTO, TOXCHEM+.  A brief discussion of each of these models is available in EIIP guidance.  These models require facility-specific details that are not realistic for developing regional scale inventories, however.

As an example, emissions can be calculated in tons/year for wastewater treatment processes using following equation:
EM NH3 = (G  x EFNH3) / 2000


Where:


EM NH3 
=
Annual ammonia emissions from wastewater treatment plants (tons).


G  


=

Annual amount of wastewater processed (MMgal).


EFNH3  
 =  
Ammonia emission factor of 0.027 lb/MMgal (Pechan, 2004a) 
VII.  Point Source Adjustments:
It is possible that states will require POTWs to be inventoried as point sources.  Estimated area source emissions should be adjusted by subtracting the activity attributable to point sources prior to estimating the area source emissions.  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:
Regulations for ammonia emissions from wastewater treatment are unlikely to apply to ammonia emissions from this source.  

IX.  Spatial Adjustments:

Pechan provided county-level emission estimates for the MANE-VU region.  Point level emissions could be generated from the supporting data delivered by Pechan as part of that project (Pechan, 2004b).
X.  Temporal Adjustments:
Emissions from POTWs may be assumed to be uniform through the year, although land application may not follow this profile.  

XI.  Assumptions:
Ammonia emissions from POTWs vary depending on the processes used at each POTW, particularly biosolids processes.  It is assumed that the general emission factors for all three SCCs above are representative of all POTWs.  With the exception of DC, the current MANE-VU inventory is based on an assumption that the biosolids are land applied within the county that they are generated.
XII.  Rule Effectiveness:

Not applicable.

XIII.  Recommendations to Improve Methods/Data
As more becomes known about the differing emissions for various biosolids processes, this new information needs to be incorporated into the emissions inventory development process.  Additional information is needed on the locations where biosolids are land applied.  With the exception of DC, the current MANE-VU inventory is based on an assumption that the biosolids are land applied within the county that they are generated.  Obtain better information from local sanitation agencies on the timing and location of biosolids land application.
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