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Final LWMC MACT Rule
Initial Look



MACT Background
The 1990 Clean Air Act (CAA) Amendments established a program to regulate hazardous air pollutants (HAPs) and the WTE 
sector. Standards are set three ways:

• MACT Floors: Technology-based numerical standards based on current emissions limitations achieved by the best-
performing 12% of sources for each individual pollutant. EPA cannot consider cost. 

• Technology Review: 5-year review to identify processes, practices, and technologies that could achieve greater emission 
reduction. EPA can consider cost. 

• Residual risk review: standards based on health and environmental effects remaining after application of MACT.
Must be completed within 8 years after setting the MACT Floors.

The History

1995 EPA Sets first MACT standards for WTE facilities. Fully implemented by 2000, EPA calls the performance “outstanding” in a 2007 memo.

2006 EPA issues revisions to MACT standards

2007 Sierra club sues the EPA, arguing that the standards for existing units was unlawfully set based on permit limits instead of actual emissions.

2008 Court grants EPA their petition for a voluntary remand of the MACT standards

2015-
2016

EPA begins work on residual risk and technology review. Although never finalized, we believed, based on conversations with the EPA and our 
own parallel work, that EPA was prepared to:
• Find no significant risk from the facilities operating under the current MACT and NOT require NOx catalysts (SCR) as a retrofit.
• Require baghouses in lieu of electrostatic precipitators (ESPs). Camden is our only facility with an ESP.

2022 Earthjustice / East Yard sues EPA asking Court to require EPA to comply with Court’s 2008 order and review and revise MACT standards.
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a Dioxin and furan emissions are measured in grams of “toxic equivalent quantity” (g TEQ). 2020 Dioxin emissions were estimated using the average dioxin TEQ concentration per WTE 
facility as    calculated in an assessment of 57 US WTE facilities in 2012. (Source:  Dwyer & Themelis (2015) Inventory of U.S. 2012 dioxin emissions to atmosphere, Waste 
Management, 46, 242 – 246)
b All other pollutant totals were calculated using the US EPA’s 2020 National Emissions Inventory (NEI)
c U.S. EPA (2018) Advancing Sustainable Materials Management: 2018 Fact Sheet, Table 2.

Not your grandfather's incinerator…
“The performance of the MACT retrofits have been outstanding.”

Outstanding Emissions Performance (EPA Letter) Further Reductions (NEI)

Pollutant

1990 

Emissions 

(tpy)

2005 

Emissions 

(tpy)

% Reduction

(2005 v. 1990)

2020b

Emissions 

(tpy)

% Reduction

(2020 v. 2005)

Dioxins & Furans
g TEQ basisa

4,400 15 99+% 4 73%

Mercury 57 2.3 96% 0.3 88%

Cadmium 9.6 0.4 96% 0.2 48%

Lead 170 5.5 97% 1.7 68%

Particulate Matter 18,600 780 96% 736 6%

HCl 57,400 3,200 94% 1,527 52%

SO2 38,300 4,600 88% 4,113 11%

NOX 64,900 49,500 24% 36,986 25%

MSW Processedc

(million tons):
29.8 31.7 6% increase 34.6 9% increase



Waste-to-Energy Sector 

A 30-year history of industry-wide emissions reductions

Industry invested approximately $1 billion in compliance with the initial MACT standard, resulting in emission 
reductions that the EPA called “outstanding” in 2007. Emission reductions have continued, even as the industry 

processes more waste. 
Notes and Sources. 
Baseline 1990 & 2005 industry-wide emissions: U.S. EPA August 2007 Memo. "The performance of the MACT retrofits has been outstanding.” 
2020 industry-wide emissions: U.S. EPA (2020) National Emissions Inventory (NEI). 2020 Dioxin emissions were estimated using the average dioxin TEQ concentration per WTE facility as calculated in an assessment of 57 US WTE 
facilities in 2012. (Source: Dwyer & Themelis (2015) Inventory of U.S. 2012 dioxin emissions to atmosphere, Waste Management, 46, 242 – 246)
MSW trend data: U.S. EPA (2018) Advancing Sustainable Materials Management: 2018 Fact Sheet, Table 2.



“WTEA respectfully asks for a revised standard that is practical, based on data from 1990-1995 that is legally required to 
set the MACT floors, and preserves cooperative federalism and state flexibility.

• The new limits should appropriately account for variability of waste streams from different communities and over time to 
ensure the limits are achievable in practice.  

• EPA should use actual emissions data from 1990 – 1995 to inform the proposed MACT floors, and should recognize any 
3rd party provided data, including summary reports and state provided data.

• The rule should preserve state flexibility in the spirit of cooperative federalism, allowing for existing CAA mechanisms, 
including BACT and NAAQS, to guide state-level implementation of standards, instead of a one-size fits all approach 
imposed on all states.

The EPA has an opportunity to create a practical set of standards that resolve the deadline suit; advances domestic energy 
production while managing community and business waste and aligns with the administration’s focus on clean air, land 
and water.”

2024 Comments



Key Issues: Remand, 5-yr reviews, MACT on MACT

“The goal of the remand is not to calculate MACT on top of the existing MACT but to reevaluate the original 

standards to ensure they appropriately reflect MACT when initially promulgated” 91 FR 11818

“The EPA agrees with commenters’ arguments that adjusting post-compliance data based purely on expected APCD 

performance may not adequately reflect differences in waste composition or operational improvements from the 

1990s to the 2000–2009 compliance data in the EPA’s database. The EPA therefore reopened the comment period 

for commenters to compile and submit available data from the 1990s.” 91 FR 11817

“This final rule includes a reevaluation of the first-stage technology-based standards established in 1995 pursuant to 

CAA section 129(a)(2) in response to a voluntary remand by the D.C. Circuit. In addition, this action includes a 

review of the reevaluated standards pursuant to CAA section 129(a)(5)” 91 FR 11804

“The EPA does not interpret CAA section 129(a)(5), together with CAA section 111, as requiring the Agency to 

recalculate MACT floors in connection with this periodic review.” 91 FR 11818



The Data Gathering 
Effort

• 2024: WTEA and its members were 
able to locate 1990-1995 data for 
28 LMWC facilities

• 2025: WTEA and members 
gathered additional 1990-1995 
stack test data for 36 more 
facilities, representing 2,840 data 
points from the 64 facilities, 
roughly 53% of the total data 
theoretically available for the 
LMWC units operating in 1990-
1995. 

• The data revealed that the EPA’s 
2024 estimates significantly 
underestimated variability and 
emissions in its back-calculated 
1990-1995 emissions.

EPA Back-calculated 1990-1995 data Actual 1990 – 1995 data

 

 

  

  

  

  

 

  

   

   

   

   

   

   

   

   

 

   

   

   

   

   

   

 

  

   

   

   

   

   

   

   

 

  

   

   

   

   

   

   

   

   

   

 

 

  

  

  

  

  

  

  

  

Cadmium (Cd) 
(μg / dscm) 

Dioxins/furans 
(ng / dscm) 

Hydrogen chloride 
(ppmdv) 

Lead (Pb) 
(μg / dscm) 

Mercury (Hg) 
(μg / dscm) 

Particulate matter 
(mg / dscm) 

 
Note: The “X” indicates average, and the box represents the 25th – 75th percentile, with the median reflected by the horizontal line through the box. The lines (i.e., 
whiskers) represent the full distribution, minus any outliers identified by Microsoft Excel’s charting functionality. Outliers are not shown. 



Key Issue: MSW Variability



• For both Hg and HCl, the proposed MACT standards were 
driven by assumptions of low inlet concentrations from 
back calculations of 2000-08 data that did not accurately 
reflect actual 1990-95 emission levels achieved and 
variability

• EPA’s own 1995 AP-42 MWC Emission Factor document 
specified an uncontrolled Hg level of 695 ppm7%O2

• Although inlet data is not available beyond HCl & Hg, we 
can expect similar patterns with SO2, Pb, and Cd, as 
emissions are largely driven by underlying constituent 
concentrations in the waste stream and APCD removal 
efficiencies

Waste Variability: Hg



Final Rule: March 10th, 2026
• The new MACT rule is the most significant regulatory change to the WTE industry since it was first 

regulated under the Clean Air Act in 1995.

• The final rule affects nearly every aspect of our requirements under the Clean Air Act for existing 
facilities:
• The rules finalize significant reductions in emission limits for most regulated pollutants by up to 83%.
• The rule imposes standards during facility start-up and shut-down, which was previously exempt from 

air emission standards.
• For new units, the rule tightens every standard, in some cases resulting in standards that are more 

stringent than the agency considering Best Available Control Technology just four years ago.

• The final action took into account a significant amount of data submitted during
the reopened comment period.
• The Biden Administration had reopened the comment period in 2025, which 

allowed for a significant data gathering effort by industry, municipalities and 
state agencies.

• This additional data represented a much more complete picture of the 
industry to better inform the rulemaking process.



Pollutant

Units 

(@ 7% O2)

2006 (current) 

limit

2024

EPA Proposal

2025 WTEA 

Recommended EGs

2026 

Final MACT Rule

% reduction from 

current

Cadmium (Cd) μg/dscm 35 1.5 10 10 71%

Dioxin/furan (CDD/CDF) ng/dscm 30 7.2 30 14 53%

Hydrogen chloride (HCl) ppmdv
29

95% Reduction
13

29

95% Reduction

10

96% Reduction

66%

Lead (Pb) μg/dscm 400 56 140 68 83%

Mercury (Hg) μg/dscm
50

85% Reduction
12 50

50

85% Reduction
No change

Particulate matter (PM) mg/dscm 25 7.4 12 20 20%

Sulfur dioxide (SO2) ppmdv
29

75% Reduction
20

26

75% Reduction

22

75% Reduction

24%

Carbon Monoxide (CO)

MW/WW

MB/RC

RDF/S

RDF/SS

ppmdv

100

250

200

250

100

110

110

250

100

110

200

250

100

110

110

250

No change

56%

45%

No change

Nitrogen Oxides (NOx)

MB/WW

MB/RC

RDF

ppmdv
205

210

250

110

--

150

205c

150

160

205

150

160

No Change

29%

36%

What’s in the Rule? – Part I: Emission Guidelines



Pollutant

Units 

(@ 7% O2)

2006 NSPS 

(current) limit

2024

EPA Proposal

2022 BACT

(Pasco)

2025 WTEA 

Recommended 

NSPS

2026 Final MACT 

Rule

% reduction 

from current

Cadmium (Cd) μg/dscm 10 1.1 10 10 2.3 77%

Dioxin/furan (CDD/CDF) ng/dscm 13 1.8 7.5 / 4.2 13 11 15%

Hydrogen chloride (HCl) ppmdv
25

95% Reduction
7.8 20

20

95% Reduction

7.2

98% Reduction

71%

Lead (Pb) μg/dscm 140 13 140 140 23 84%

Mercury (Hg) μg/dscm
50

85% Reduction
6.1 -

33

85% Reduction

32

85% Reduction

36%

Particulate matter (PM) mg/dscm 20 4.9 12 12 5.1 75%

Sulfur dioxide (SO2) ppmdv
30

80% Reduction
14 24

25

80% Reduction

14

79% Reduction

53%

Carbon Monoxide (CO) ppmdv 100 16 - 80 76 24%

Nitrogen Oxides (NOx) ppmdv 150 50 - 140 50 67%

What’s in the Rule? – Part II: NSPS



What’s in the Rule? Part III: Other Items of Note

• Eliminates NOx netting for new units at existing facilities

• Warmup / Startup / Shutdown limits based on standard averaging periods and emissions measurements 
uncorrected to 7% O2.

• Malfunctions are not excluded from averaging times but do not get the advantage of being uncorrected to 
7%O2 like startups/shutdowns are treated. 

• No affirmative defense provision for malfunctions, but EPA noted potential for future rulemaking

• Uncertainty on CEMS availability

• Electronic Reporting

• Technical clarifications



What Now?
• This action puts to rest long-term questions on how the standards for the industry were initially 

set in 1995.
• After completing a period review of the standards in 2006, EPA’s rule was challenged on how it set the 

MACT floors in 1995. EPA asked for a voluntary remand of the 2006 final rule, which was granted in 
2008.

• This rulemaking finally addresses that voluntary remand, and a later deadline suit filed in 2021.

• This action allows the Clean Air Act regulatory process to resume, based on a final and settled rule that 
addresses past court challenges.

• Even before these new stringent standards are implemented, there was no residual risk from 
current facilities, in accordance with EPA standards.
• A 2024 3rd party analysis of the current Large MWC fleet found no residual risk resulting from facilities 

operating under the current standards.



Michael E. Van Brunt, P.E.

mvanbrunt@reworldwaste.com

VP, Environmental & Sustainability
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