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BACKGROUND

Legislative landscape

Composting offers numerous environmental benefits such as diverting waste 
from landfills and reducing landfill volatile organic compound (VOC) and 
greenhouse gas (GHG) emissions. Over the last 30 years, California has 
passed increasingly aggressive waste diversion laws (e.g., SB 1383, AB1826, 
AB341, AB939). One of the more recent legislative actions, SB 1383, 
mandates that California's Department of Resources Recycling and Recovery 
(CalRecycle) develop a regulation to reduce the disposal of organic materials 
in landfills by 50% by 2020 and 75% by 2025, compared to a 2014 baseline 
year (which already diverted significant organic wastes in some jurisdictions). 
CalRecycle projects that California will need between 75 and 100 new or 
expanded compost and anaerobic digestion facilities to process the amount of 
organic materials that will be required to be diverted.

Hurdles to compost growth

Despite this projected growth in composting, composting facilities seeking air 
permits in California face challenges: estimating emissions in an uncertain 
regulatory environment, securing emission reduction credits (ERCs), 
quantifying the benefits of air pollution control, evaluating health risks, and 
assessing and managing odors.  
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AIR PERMITTING CHALLENGES

• Challenge #1: Estimating criteria air pollutant emissions 
and securing ERCs 

• Challenge #2: Quantifying the benefits of air pollutant 
criteria

• Challenge #3: Evaluating health risks

• Challenge #4: Assessing and managing orders



CHALLENGE #1: ESTIMATING CRITERIA AIR POLLUTANT 
EMISSIONS & SECURING ERCS

Volatile organic compounds (VOCs)

Fugitive VOC emission factors for composting can vary by nearly an 
order of magnitude. As shown in Figure 1, VOC emission factors 
reported by the California Air Resources Board (ARB) for the active 
phase of greenwaste composting range from 0.85 to 10.03 pound of 
VOC per ton of compost (lb/ton). Similarly, as shown in Figure 2, ARB 
reports that VOC emission factors associated with stockpiling 
feedstock for greenwaste composting range from 0.1 to 0.41 pound of 
VOC per ton of compost per day (lb/ton-day). 

Numerous reasons could account for the variability in VOC emissions, 
such as differences in feedstock composition and throughput, 
moisture content, temperature, pH, composting methods and testing 
methods. Emission factors are frequently derived from flux chamber 
measurements which often fail to capture the variability of emissions 
in time and space that can be present at composting sites. In addition, 
while some air quality management districts have developed testing 
protocols to exclude certain chemicals with negligible photochemical 
reactivity that do not meet the regulatory definition of a VOC (e.g., 
ethane, methane), VOC measurements can sometimes include these 
chemicals.

Fugitive dust

There are few compost-specific fugitive dust emission factors. Instead, 
agencies are recommending emission factors with questionable 
applicability. Emission factors for fugitive dust sources (e.g., 
conveyors, screens, grinders) are often taken from other industries 
with very different operations and feedstocks. Bay Area Air Quality 
Management District (BAAQMD), for example, recommends using an 
emission factor for log debarking from the wood products industry 
(i.e., USEPA’s AP-42 Ch. 10.3 – Plywood Veneer and Layout 
Operations) to estimate emissions from wood grinding/shredding/ 
mulching. Typically, fugitive dust emissions from drop points at 
composting sites are estimated using emission factors from the 
crushed stone processing industry (i.e., USEPA’s AP-42 Ch. 11.19.2 -
Crushed Stone Processing and Pulverized Mineral Processing). San 
Joaquin Valley Air Pollution Control District (SJVAPCD), for example, 
recommends using conveyor drop point emission factors from crushed 
stone processing and applying those factors to several drop points, 
including material receiving, storage, and mixing; transfer of 
feedstock from mixing piles to compost piles; and loading of finished 
compost into trucks. 
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ERCs and other permitting requirements 

The uncertainty in VOC and fugitive dust emission estimates from composting 
sites may lead to the overestimation of the emissions from these sources. As a 
result, the emissions may trigger additional permitting requirements, such as 
having to find and pay for ERCs or having to enter an emissions reduction 
agreement under the California Environmental Quality Act (CEQA). In addition, 
the overestimation of emissions from some sources may lead to the 
unnecessary installation of emission controls (e.g., BACT). These additional 
permitting requirements can be costly for composting sites.

Figure 1: Active composting greenwaste VOC emission factors

Figure 2: Stockpile greenwaste VOC emission factors



CHALLENGE #2: QUANTIFYING THE BENEFITS 
OF AIR POLLUTION CONTROLS

VOC emission controls

Evaluating the efficacy of air pollution controls 
is subject to some of the same limitations and 
challenges discussed in the previous section: 
the lack of consistency in how compost 
facilities and emissions controls are tested; 
and the questionable reliability of available 
testing methods. Similar to VOC emission 
factors for composting, VOC control 
efficiencies can also vary widely. ARB, for 
example, reports that the VOC control 
efficiency for one of the most common types 
of composting controls—aerated static pile 
with biofilter—varies from 80% to 98%, which 
results in emissions estimates varying by a 
factor of 10. A more recent study by the San 
Joaquin Valley Technology Advancement 
Program found that an aerated static pile with 
a biofilter can achieve a VOC control efficiency 
as high as nearly 99%.

Fugitive vs. point source

Another issue related to emission controls is 
whether composting should be considered a 
fugitive or point source. If fugitive emissions 
from composting are determined to be 
“reasonably collected”, some facilities could be 
classified or reclassified as major sources. This 
creates a perverse incentive for facilities to 
operate open windrows (which are typically 
regulated as fugitive sources) rather than to 
control emissions with practices such as 
aerated static piles. Uncertainty regarding the 
efficacy of emissions controls may lead to 
additional control equipment installed simply 
because the correct control efficiency cannot 
be properly measured. It can also lead to the 
imposition of permitting requirements that 
may not be possible to satisfy, such as 
emission limits that may not be achievable 
with certain composting technologies. 

Fugitive dust controls

Quantifying emission controls for fugitive dust 
at composting sites can also be challenging. 
USEPA’s methodology for estimating emission 
factors from the crushed stone processing 
industry (i.e., USEPA’s AP-42 Ch. 11.19.2) 
includes “controlled” emission factors, which 
assume that the facility is employing wet 
suppression or other methods to maintain 
elevated moisture of the material. However, 
the range of moisture content for uncontrolled 
sources (0.21%-1.3%) is very similar to (and 
partially overlaps with) controlled sources 
(0.55% to 2.88%), so it can be difficult to 
determine which emission factor is most 
appropriate. Compost is typically wetter than 
aggregate, so the uncontrolled emission 
factors may not even apply. Furthermore, 
USEPA indicates that visual observations can 
be used to determine if a controlled emission 
factor is appropriate, but guidance is lacking 
on how to perform such observations.



Emissions of toxic air contaminants (TACs) at 
composting sites are well understood for certain 
sources, such as diesel exhaust from off-road 
equipment and on-road vehicles. However, TAC 
emissions from other sources (e.g., composting) are 
not well understood. For composting operations, TAC 
emissions are often assumed to be correlated to the 
relevant VOC and fugitive dust emissions, so the 
uncertainties associated with estimating emissions and 
quantifying emission controls (see Challenges #1 and 
#2) are compounded. 

Speciation profiles

While certain districts have developed TAC speciation 
profiles for various composting processes, some of 
these profiles are based on limited data and/or not 
well documented. The SJVAPCD TAC profile for 
greenwaste composting, for example, can lead to 
elevated cancer risks due to the presence of 
naphthalene; however, the study on which the 
speciation profile is based does not indicate if 
naphthalene is actually present or if it is an artifact of 
an assumption regarding how non-detect data were 
treated. Naphthalene may be present in pesticides 
applied to some composting feedstocks, but is not 
known to be generated during any composting 
process. Naphthalene has a characteristic “mothball” 
odor, which is not commonly reported at composting 
sites, so the presence of naphthalene does not seem 
to align well with observations. 

Proximity to communities

Many compost facilities are located in rural areas away 
from population centers, which helps to create a buffer 
between the site and the community, thus reducing 
the potential for health risks. However, as the industry 
grows, composting sites are likely to locate in closer 
proximity to the community. 

CHALLENGE #3: EVALUATING HEALTH RISKS



Odor variability

Assessing and managing odors is another 
challenge that many compositing sites face. 
Odors at composting sites are especially difficult 
to manage because the frequency, intensity, 
duration, and offensiveness of the odor can vary 
significantly depending on several factors, such 
as:

• Feedstock composition and throughput

• Distance from odorous operation to nearby 
communities

• Wind direction relative to odor sources and 
nearby communities

• Composting and material handling practices 
(e.g., anaerobic vs. aerobic conditions)

• Availability and efficacy of odor controls

Subjective nature of odors

Odors are also challenging to assess and 
manage because of their subjective nature. One 
person may find the odor offensive while 
another person may not even notice it. Many air 
quality management districts in California 
recognize the subjective nature of odors and 
recommend that the potential for odors be 
assessed on a “case-by-case” basis, taking into 
consideration all available information to 
determine if a significant impact is likely to 
occur, such as information regarding the 
characteristics of the buffer zone between the 
community and the composting site, local 
meteorological conditions, and the nature of the 
composting operation. While some air quality 
management districts in California have 
developed screening distances for composting 
facilities (e.g., 1 mile) and criteria for 
determining the number of confirmed or 
unconfirmed odor complaints that would 
constitute a “significant” odor, the subjective 
nature of odors can pose real challenges to 
composting sites, especially at new sites that are 
planned near communities. 

Fleeting nature of odors

Composting odors can also be challenging to 
assess and manage because they are often 
intermittent and difficult to track and confirm. 
By the time a composting facility investigates 
an odor complaint, the odor has often 
dissipated. We recommend that composting 
facilities conduct real-time odor monitoring so 
that they can respond quickly and effectively 
to odor events and can create a temporal 
record of whether odors exist.

CHALLENGE #4: ASSESSING & MANAGING ODORS

ODOR IMPACT 
MINIMIZATION PLAN

Under California law (Title 14 California Code of 
Regulations, Chapter 3.1 §17863.4), each 
commercial compost facility is required to 
prepare and maintain a site-specific Odor 
Impact Minimization Plan (OIMP) that is 
enforced by the Local Enforcement Agency. If a 
facility generates odor complaints, it must 
implement procedures contained within its 
OIMP to mitigate those odors. While an OIMP 
can help to mitigate odors, it does not 
immunize a facility from odor complaints or 
liability related to odor. 



CONCLUSIONS & DISCUSSION

With regulations requiring more diversion of organic material from landfills, the number 
of composting sites in California is likely to increase in the future. However, as noted 
above, composting sites face numerous challenges with respect to obtaining air permits.  

Recommendations

We recommend that ARB, California Air Pollution Control Officers Association (CAPCOA), 
and the California air districts work together to reduce these air permitting challenges. 
Specific recommendations include:

• Conduct more research to develop a better understanding of the emissions from 
composting operations and how different variables (e.g., feedstocks, composting 
methods/conditions) and controls influence those emissions. Specific focus should be 
on VOCs, fugitive dust, TACs, and odors.

• Develop updated and expanded guidance to reflect the state of knowledge with 
respect to emissions estimation and control from composting sites. 

• Provide assistance to compost facilities with locating and purchasing ERCs when 
emission offsets are required. This is especially important in districts that have very 
few VOC ERCs available (e.g., SDCAPCD, AVAPCD) and in districts that have low VOC 
offset thresholds (e.g., SJVAPCD, SCAQMD). To facilitate this process, consider 
designating composting facilities as essential public service facilities. Some districts 
already have provisions for essential public service facilities—such as certain landfills 
and wastewater treatment facilities—which can entitle these facilities to certain 
benefits, such as higher emission offset thresholds, lower ERC costs, and/or access to 
a priority reserve of ERCs.

Next steps

In the meantime, owners of composting facilities might want to consider either building 
smaller, more distributed facilities to avoid triggering emission offset thresholds, 
constructing facilities in areas with more ERCs and/or higher offset thresholds, and/or 
conducting emissions testing to determine which controls work best and then 
implementing those controls.
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