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Control Measure Summary Emissions (tons/year) in NJ 
State 

Actual NOx in 
2002 1,803 

Actual SO2 in 
2002 198 

Actual VOC in 
2002 18 

2002 existing measure:  Federal performance standards and 
emissions guidelines for large MWCs (40 CFR 60 Subparts 
Cb and Eb).  To meet the emissions limits in Subparts Cb and 
Eb, no new control technology was needed.  EPA approved state 
programs as facility-wide averaging for NOx compliance. 
Emission Reductions prior to 2002:   
1,489 tons/yr reduction in NOx emissions due to installation of 
SNCR in 10 MWC units. 
10,200 tons/yr reduction in SO2 emissions due to installation of 
Scrubbers in all MWC units. 
23,700 tons/yr reduction in particulate emissions due to 
installation of Baghouse/ESPs in all MWC units. 
Control Cost:  $7.2 per Mg municipal solid waste combusted for 
SNCR installation.   
Timing of Implementation: Compliance required December 19, 

2000. 
Implementation Area:  New Jersey Statewide. 

Actual 
Particulate in 

2002
125 

NOx 2002 PTE

PTE reduction 
after 4/29/06

3,541 
 
0 

SO2 2002 PTE

PTE reduction 
after 4/29/06

2,040 
 

422 
 

Candidate Measures when the Proposed Revised NSPS is 
Adopted: 

NOx: EPA’s December 2005 proposed revision of Subpart Cb does 
not propose any change in NOx emission limits for the existing 
units and therefore, with the implementation of the proposed 
rule there will be no NOx reduction in New Jersey. 

 
SO2:   EPA’s December 2005 proposed revision of Subpart Cb 

proposes to change SO2 emission limits for the existing units 
from 29 parts per million dry volume to 23 parts per million 
dry volume or SO2 control efficiency from 75% to 80% after 
4/29/09.  Therefore, with the implementation of the proposed 
rule there will be an SO2 reduction of 422 tons/yr (PTE) in 
New Jersey. 

 
PM:    EPA’s December 2005 proposed revision of Subpart Cb 

proposes to change PM emission limits for the existing units 
from 27 mg/dscm to 24 mg/dscm after 4/29/09.  Therefore, 
with the implementation of the proposed rule there will be a 
PM reduction of 26 tons/yr (PTE) in New Jersey. 

PM 2002 PTE

PTE reduction 
after 4/29/06

237 
 

26 
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Policy Recommendation of State: 
All of the New Jersey MWC units except Camden CRRF are equipped with SNCR.  Camden 
CRRF does not have SNCR but the facility already accepted a facility-wide emission cap for NOx 
equivalent to SNCR at other plants.  Therefore, there is very little chance for any further 
reduction in NOx emissions from New Jersey MWC units.  
 
All of the New Jersey MWC units have scrubbers for SO2 control and ESP or baghouses for PM 
control.  Most of them are already achieving the proposed emission limits.  The units with ESP 
control may install baghouses for mercury control, which will help in further reductions of PM.  
Some units may need minor adjustments of the controls, if they are not achieving the proposed 
limits.  
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BACKGROUND INFORMATION 
 

New Jersey has five (5) facilities with thirteen (13) municipal waste combustors (MWC) units.  
Owners and operators of the New Jersey's MWC units were required to comply with the facility 
specific NOx emission limits according to New Jersey's NOx Regulations adopted in January 
1994.  
 
In December 1995, United States Environmental Protection Agency (EPA) adopted new source 
performance standards (NSPS) (40 CFR 60 subpart Eb) and emission guidelines (subpart Cb) for 
MWC units with a combustion capacity greater than 250 tons per day.  Both the NSPS and 
emission guidelines require compliance with emission limitations for nine pollutants including 
NOx that reflect the performance of maximum achievable control technology (MACT).  The 
emission guidelines required compliance by December 2000 for all existing MWC units, while 
the NSPS apply to new MWC units.  As mandated by the Clean Air Act, on November 12, 1998, 
EPA adopted a Federal Plan to implement and enforce the December 19, 1995, MWC guidelines 
for existing municipal waste combustors (40 CFR 60 subpart Cb).   
 
On November 9, 1999, New Jersey requested the delegation of authority from EPA.  On March 
17, 2000, the EPA approved New Jersey’s request for delegation of the Federal Plan.  On 
January 24, 2001, New Jersey DEP agreed to the terms and conditions of the Memorandum of 
Agreement (MOA) to implement and enforce the federal plan for municipal waste combustor 
(MWC) facilities in New Jersey.  Currently, all New Jersey MWC units are in compliance with 
the federal plan standards. 
 
Owners and operators of eleven (11) of the thirteen (13) MWC units in New Jersey with a 
combustion capacity greater than 250 tons per day were required to comply with the EPA 
emissions limits no later than December 19, 2000.  Three facilities (Essex, Union and 
Gloucester) with 8 MWC units that are subject to 40 CFR 60 Subpart Cb have installed selective 
non-catalytic reduction (SNCR) as NOx control device.  One facility (Warren) with two MWC 
units (combustion capacity less than 250 tons per day), though not subject to Subpart Cb, also 
installed SNCR.  One facility (Camden) with 3 MWC units did not install SNCR, however it is 
in compliance with the Subpart Cb requirements.  The following potential NOx emissions 
reductions have been achieved in New Jersey after installation of SNCRs at the ten (10) MWC 
units: 

• 1,489 tons per year; 
• 624 tons per ozone season; and  
• 4.08 tons per day during the ozone season.1   

                                                           
1  Assumes 100% rule effectiveness, which is reasonable given that the MWCs are operated with continuous 
emissions monitoring. 
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On December 19, 2005, EPA proposed revisions to the emissions guidelines to reflect the levels 
of performance achieved due to the installation of control equipment (70 FR 75348).  Selective 
non-catalytic reduction (SNCR) is considered MACT for NOx under both the 1995 guidelines 
and the 2005 proposal.  Once EPA's December 19, 2005, proposal to update the 1995 emissions 
standards is adopted, New Jersey will review the final version of the guidelines, and may request 
another delegation to implement and enforce these standards. 
 
All New Jersey MWC units are equipped with Scrubbers for SO2 control.  Most of these units are 
already in compliance with the proposed emission limits.  However, some units may need minor 
adjustments to achieve the proposed emission limits.  A potential SO2 emissions reduction of 
10,200 tons/yr has been achieved in New Jersey after installation of Scrubbers in all MWC units 
prior to 2002. 
 
Six (6) of the eleven (11) MWC units in New Jersey (Essex and Camden) that are subject to 40 
CFR 60 Subpart Cb have installed Electrostatic Precipitator (ESP) for PM control and rest of the 
units have installed Baghouse.  A potential PM emissions reduction of 23,700 tons/yr has been 
achieved in New Jersey after installation of ESP/Baghouse in all MWC units prior to 2002.  All 
units are achieving the proposed emission limits.  In order to achieve the mercury emission 
limits, the units with ESPs may install polishing baghouse, which will help further reduction of 
PM emissions.  
 
Add-on NOx Control 
The number of NOx-reduction technologies for MWC units are limited as these units use a 
heterogeneous, wet fuel; are less thermally efficient than fossil fuel-fired boilers of comparable 
heat input; and require larger amounts of excess air and less densely-packed heat recovery 
systems.  Low-NOx burners, fuel switching and load curtailment are not possible control options.   
 
The only generally applicable and feasible add-on control technology for reducing NOx 
emissions from MWC units is SNCR.  SNCR is a chemical process for removing NOx from flue 
gas.  In the SNCR process, a reagent, typically liquid urea or anhydrous gaseous ammonia, is 
injected within a boiler or in ducts in a region where the temperature is between 900 and 1,100 
degrees Celsius.  The reaction converts NOx to nitrogen gas and water vapor.  SNCR 
performance depends on factors specific to each type of combustion equipment, including flue 
gas temperature, residence time for the reagent and flue gas, amount of reagent injected, reagent 
distribution, uncontrolled NOx level and carbon monoxide and oxygen concentrations.   
 
Some disadvantages arise from the use of SNCR including: the high operating temperatures 
required; ineffectiveness at high temperatures with low concentrations of NOx; the need to 
accommodate enough residence time to complete the chemical reaction at high temperatures; and 



May 2, 2006 
Contacts – Sunila Agrawal and Hironmoy Sikdar 

 
Workgroup Recommendations and Other Potential Control Measures 

Stationary Combustion Sources Workgroup 
 

SCS009 – Municipal Waste Combustors  
 

 
Disclaimer – The recommendations contained within this white paper do not constitute official state 
decisions nor reflect any pending regulatory or nonregulatory actions.  The NJDEP welcomes public 
feedback on this (or any other) white paper. 

5

undesirable excess ammonia and urea emissions (ammonia slip) that arise from an incomplete 
chemical reaction (Thermal Energy International, 2000).   
 
Cost 
The capital cost of installing SNCR on a MWC unit is approximately $1,500 per million British 
Thermal Units per hour (MMBtu/hr) (see, e.g., Institute of Clean Air Companies, 2000). Most of 
the cost of using SNCR is in operating expenses (Institute of Clean Air Companies, 2000), which 
EPA estimates as falling between $680 and $1,200 per MMBtu/hr (1993 dollars).  Thus, SNCR 
is well suited for seasonal control in that it may provide significant reductions in NOx emissions 
but incurs little cost when the system is not in use.  EPA has assigned an ozone season cost 
effectiveness to SNCR operated on MWC units of $2,140 per ton of NOx reduced (1990 
dollars)(EPA, 1999, Table 16).  
 
Emissions reductions 
In New Jersey, MWC facility owners report potential emissions reductions of 24 to 42% from 
the operation of SNCR; a typical reduction of 35 to 40% is usually assumed from the installation 
and operation of SNCR/ammonia injection to MWC units of similar size and type.  Other 
combustors of varying technologies and capacities but with similar baseline NOx emissions have 
reported reductions ranging from 35 to 75% from the operation of urea-based SNCR (Appendix 
1, Institute of Clean Air Companies, 2000).  EPA assigns a typical 45% emission reduction to the 
effectiveness of SNCR at MWC units (EPA, 1999, Table 16).   
 
In New Jersey, MWC facility owners report actual SO2 emissions reductions of 83% to 98% 
from the operation of Scrubbers, which already exceeds the proposed EPA limits.  Also, the 
actual PM emission reductions of greater than 99% have been reported by the owners from the 
operations of the ESP/Baghouse. 
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