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Microbial Assessment of Finished Compost from Organic Waste Composting Units 

across California  

Introduction 

California has been enforcing the state regulation of Short-Lived Climate Pollutant 

Reduction Strategy (SB 1383) (Integrated Waste Management Consulting, 2019) to reduce 

greenhouse gas emission, which mandates 75% of the organic waste to be diverted from 

entering landfills by 2025. Composting, as a sustainable waste management practice, 

provides an environmentally friendly strategy to recycle organic waste as soil amendment 

into agricultural settings. Meanwhile, California’s extensive use of compost in organic crop 

fields (California, 2024) presents a potential food safety risk if pathogens are not 

adequately reduced during composting process in organic waste composting units 

(OWCUs). Insufficient pathogen deactivation in finished compost may lead to soil 

contamination, which can subsequently contaminate fresh produce grown in amended soil 

(Gurtler et al., 2018). Fresh produce grown in soil amended by compost without adequate 

pathogen elimination poses a threat of foodborne illnesses to the public as fresh produce is 

often eaten raw or with limited processing that does not effectively eliminate the pathogens.  

Currently, the Seal of Testing Assurance (STA) Program of US Composting Council 

(US Composting Council, 2025) requires a limit for fecal coliform concentration (< 1,000 

Most Probable Number [MPN] per gram of dry weight [gdw]) and Salmonella spp. (< 3 

MPN/4 gdw) for finished compost from certified manufacturers. However, FDA Food 

Safety Modernization Act (FSMA) requires Listeria monocytogenes and E. coli O157:H7 

concentration to be under limit of detection (FDA, 2024). Similarly, California Leafy Green 

Market Association (LGMA) requires Shiga Toxin-producing E. coli (STEC) concentration 

to be under the detection limit (California, 2023). However, while Commercial Facilities 

(CFs) must comply with relevant standards for permitting, Urban Composting Units (UCs) 

and Vermicomposting units (VM) operate with limited oversight and vary in scale and 

methods. The diversity of practices in UCs limits the resources and guidance, resulting in 

pathogen reduction consistency and efficiency unclear. Therefore, the objective of this 

study was to collect finished compost samples from OWCUs across California, including 

CFs, UCs, and VMs, examine the presence of STEC (including E. coli O157:H7 and non-

O157 STEC), L. monocytogenes, and Salmonella spp., as well as quantify the concentration 

of fecal coliforms. 

Methods 

 The CCF list was obtained from CalRecycle Solid Waste Information System 

(SWIS). Permitted and actively operating facilities with willingness to participate were 

recruited. UC and VM lists were obtained from collaborators’ networks. Those UCs 

showing willingness to participate in the study were recruited.  

 At each unit, all finished compost piles that were available for sampling at the time 

of visit in the composting units were sampled. Three composite samples were collected 

from each available pile. For each composite sample, 5 flat scoops (8 oz) of compost were 

collected from each of 5 random holes across the pile. Each composite sample was 

homogenized and processed as an individual sample. The samples were firstly enriched 

and plated on selective agar to detect foodborne pathogens. Presumptive positive colonies 

were then confirmed with traditional polymerase chain reaction (PCR). Serial dilution was 

performed to estimate the Most Probable Number (MPN) of fecal coliform concentration 

and MPN was estimated in the MPN calculator (EPA MPN Calculator, 2020).  
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 All statistical analyses were performed in R Studio (R Core Team, 2022). Fecal 

coliform concentration was converted to log transform per gram of dry weight [log10 

MPN/gdw] before analysis. Descriptive analyses included visualizing fecal coliform 

concentration by pile type, processing approaches, and feedstocks. A linear mixed model 

(LMM) with composting unit as the random effect was performed to identify the risk 

factors associated with fecal coliform concentration in finished compost.  

Results 

 A cross-section study was conducted between March 2024 to March 2025, 

collecting a total of 181 finished compost samples from 35 facilities in California. Among 

them, 108 (60%) samples were from 21 (58%) commercial facilities, 57 (31%) samples 

were from 11 (33%) urban/community units, and the rest 19 (9%) samples were from 4 

(11%) vermicomposting units. Finished compost samples were collected across 20 counties, 

representing 34.5% geographic coverage across California (see Figure 1). The overall fecal 

coliform concentration (log10 MPN/gdw) in finished compost across all samples was 3.10 

[min = 0.11, max = 6.69], among which samples from commercial facilities had the lowest 

concentration at 2.13 [0.11, 0.69] while vermicomposting samples had the highest 

concentration at 5.45 [2.37, 6.03] as shown in Figure 2a and Figure 2b. Among 21 CF units, 

10 out of them (47.6%) had fecal coliform concentration under the CalRecycle limit in all 

collected finished compost samples. 

 A linear mixed model identified the risk factors that were associated with fecal 

coliform concentration in the finished compost samples. Moisture was found significantly 

associated with the fecal coliform concentration in finished compost samples, with 1% 

increase in moisture associated with 0.06 log10 MPN/gdw increase in fecal coliform 

concentration. Compared to finished compost from commercial piles, fecal coliform 

concentration was found significantly 1.44 times higher in samples collected from 

urban/community units, while it was higher in vermicompost samples without statistical 

significance. Additionally, a significant difference in fecal coliform concentration was 

observed based on processing promptness. Finished compost that were microbiologically 

processed in the lab on the same day as sample collection had a significantly lower fecal 

coliform concentration (β = -1.76) compared to those were processed between 24-48 hours 

post-collection. 

No STEC was isolated or detected from any collected finished compost samples. A 

total of 4 samples were positive for L. monocytogenes. Two were collected from UC X, 

and the other two were found in another UC Y. The third sample from UC Y was detected 

positive for Salmonella. 

Discussion 

 This study assessed the microbial population in finished compost from different 

types of organic waste composting units across California. The findings of this study 

highlighted the differences in microbial population across different types of organic waste 

composting units in California. The study also underscored the impacts of moisture and 

timeliness of laboratory analysis on elevated fecal coliform concentration in finished 

compost. Additionally, this study characterized the operations in organic waste composting 

units across California, including preparation of the feedstock pre-composting, temperature 

and moisture monitoring during composting, and criteria and compliance of finished 

compost post-composting.  
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Fig 1. Distribution of finished compost 

sample collection across California 

 

 

Variable Category/Unit β [95% CI] p 

Moisture [%] 0.06 [0.04, 0.08] < .001 

Pile type     

  Commercial Ref Ref 

  Urban/community 1.44 [0.39, 2.50] 0.008 

  Vermicomposting 1.03 [-0.58, 2.63] 0.205 

Same-day processing     

  Yes -1.76 [-2.89, -0.64]  0.003 

  No Ref Ref 

Table 1. Risk factors associated with 

fecal coliform concentration identified in 

LMM (n = 184) 

 
Fig 2. Example photo of a commercial 

facility 

 
Fig 3. Example photo of an 

urban/community composting unit 

 This study highlights the variation in microbial population across large scale 

industrial composting facilities and other alternative systems in California and the 

importance of proper practices implementation on pathogen reduction during composting. 

While commercial facilities were generally aligned with CalRecycle standards, over 50% 

of samples exceeded the fecal coliform threshold, likely due to post-production factors 

such as lagged laboratory processing. In contrast, urban/community compost showed low 

prevalence of Salmonella and L. monocytogenes, potentially linked to limited process 

monitoring and the use of animal manure. These findings demonstrate that effective 

moisture management during composting, along with proper storage post composting, are 

essential to mitigate microbial population in finished compost. Collectively, this study 

highlights the importance of supporting alternative composters (e.g., vermicomposters, 

urban gardeners) through targeted education, resources, and risk-based policies that 

promote microbially safe composting practices while maintaining environmental benefits. 
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