
Diverting organics like food and yard wastes from landfilling to 
some form of processing and recycling is a popular topic today. 
Organics recycling facilities are manufacturing plants, making 
compost, mulch and/or biogas, and they need the same attention to 
H&S that regular manufacturing plants require.



These are the topics I’m going to cover in this presentation



Processing of organic wastes into mulches and composts is an 
inherently dry, dusty process, so dust inhalation and irritation are 
common problems.  Many citizens opposed to organics processing 
facilities will often cite concerns about bioaerosols escaping the site



The predominant bioaerosols observed in organics recycling are 
fungi and fungal spores. Bioaerosols are present in any facility 
handling woody materials.



As you know, composting requires a certain time-temperature 
relationship to kill off pathogens and fecal coliform. Yard waste 
composting facilities are often exempt from those requirements due 
to a perceived low pathogenicity potential.  However, yard waste is 
often contaminated by pet feces and high temps (above 131o F.) are 
needed to reduce fecal to acceptable levels (< 1,000 MPN/g)



Prions are not inactivated by composting and research results are 
mixed for inactivation in anaerobic digesters. Animal carcasses or 
parts that may have risk of exposure should not be processed in an 
organics recycling facility.



It is advisable to keep persons with respiratory ailments, like 
asthma, or with compromised immune systems, away from 
employment at organics processing facilities.  This can cause issues 
with compliance with HR rules regarding hiring, so work with your 
HR staff to develop appropriate questions to ask applicants.  As for 
visitors, if you allow them, then either notify them that they may be 
at risk and need PPE, or ask them to sign a waiver of liability.



These are some of the diseases that respiratory infections cause.



Preventing infections is largely a matter of common sense and good 
sanitation practices. If you can, provide a room where employees 
can change out of uniform/work clothes before going home.



As inhalation of most allergens is associated with dusty conditions, 
keeping materials handling operations under control is important.



I have tinnitus, probably from too much rock-n-roll when I was 
younger! It’s a constant high-pitched whine I can never turn off and 
there is neither a cure, nor any medication that reduces it.



May 2018 – 8,600 daily heat records broken. May 28 in 
Minneapolis, MN, it hit 100 deg. F.!

As this may become the new normal, heat exhaustion is a very real 
risk to anyone working in an outdoor environment.



As we have discussed, composting involves taking feedstocks often 
contaminated with pathogens.  These bacteria can cause diseases by 
entering the body through the nose, mouth, or open cuts on the 
body.  Keeping hands and face washed while at work can greatly 
minimize risk of disease.

The risk of injury from moving equipment is very real in 
composting.  Mobile equipment that has engines, chain and belt 
drives, rotating flails and hammers, and other moving parts are 
risks for significant injury and death.

Another risk is exposure to hydrogen sulfide due to the anaerobic 
decomposition of compost fines washed into storm drains.  In 2012, 
two workers were overcome and died when they entered a storm 
drain to clean out accumulated fines.

With growing interest in anaerobic digestion of solid wastes, 



exposure to methane (a toxicant and an explosion hazard) needs to be 
managed.



Safety in any manufacturing operation is a corporate culture 
phenomenon.  If management really buys into it and actively 
promotes a strong safety mindset, the risk of injury drops off 
dramatically.  If management doesn’t really care about safety, that 
lack of care will infect the entire facility workforce, putting 
employees at risk.

Take the time to prepare a written Health and Safety Plan.  This 
must be a living document that contains all the policies for keeping 
employees safe and one that is continuously updated.  If a waste 
generator customer wants to see your facility’s H&S plan before 
they will do business with you, you will have one ready.

Discussion topic:  Describe your facility’s Health and Safety 
Program



These are the different elements that make up a complete health 
and safety plan for a composting facility.  Let’s look at each one.



Each element of the plan aims to address a particular health and 
safety concern.  

Discussion topics: Describe how your facilities handle these issues?



Discussion topics: Describe how your facilities handle these issues?



Discussion topics: Describe how your facilities handle these issues?







Two laborers, 16 and 22-year-old brothers, died while cleaning the 
drainage system of an organic waste recycling facility in California. 
Both were exposed to excessive levels of hydrogen sulfide. The 
brothers were part of a three-man crew that was flushing out the 
drainage system consisting of 24-inch diameter underground pipes 
accessed by approximately 14 manhole shafts. While using a high-
pressure water hose to flush residual compost, the 16-year-old was 
overcome by hydrogen sulfide and fell to the bottom of a 10-foot 
shaft. The 22-year-old collapsed at the bottom of the shaft after 
attempting to rescue his brother. Contributing factors identified in 
this investigation were the high concentration of hydrogen sulfide 
in the shaft, failure to implement a confined space and hazard 
communication program, and the age of the youngest victim. 

At a mushroom composting operation in British Columbia, on Sept. 
5, 2008, five workers spent five hours trying to unclog a pipe when 
hydrogen sulfide gas spewed out and overwhelmed the workers. 
Two were injured and three died. The pipe had been blocked for 



several days with straw and manure.



Energized equipment is a major source of occupational injury in 
manufacturing.





Safety meetings should be more than just once a year.  Hold daily 
“tailgate” meetings outside before work begins to reinforce the 
concept that “Today, everyone works safely”.  Monthly, or bi-
monthly, hold meetings with all staff to get feedback on how 
programs are working, or not working.  

For sites open to the public, make sure there is adequate signage 
around warning of hazards.  People are remarkably unaware of 
moving machinery around them so you, and your employees, must 
keep your eyes open for possible hazards.  Discussion topic – How 
many of you have seen potential safety problems with the public at 
your facilities?





The Federal Occupational Health and Safety Administration 
(OSHA) is charged with implementing a lot of worker protection 
laws that have been passed in the last century.  They also have a lot 
of useful training information.



The incident reports are a good place to keep track of near-misses 
also so you can identify where possible hazards in your operation 
exist.  The Form 300 and Form 301 have to be submitted annually 
and your workers compensation insurance company may require 
them also.



Fires at composting facilities are quite common.  You have oxygen 
present because it’s an aerobic process, you have fuel available in 
the form of woody material in the pile, and you have heat in the pile 
created by the microbes.  Piles allowed to dry out below 40% 
moisture are at the greatest risk of combustion.



Numerous sources can set a compost pile on fire: lightning, 
carelessly-tossed cigarettes, sparks from welding equipment.  
Spontaneous combustion is one of the more common problems.  If 
the pile doesn’t have adequate porosity, heat from biological 
activity will take over and raise the heat in the pile.  Above 175 or 
so, self-heating chemical oxidation reactions take over, driving the 
heat up.  Above 300 or so, the compost will catch fire.  This is a 
smoldering-type fire, but when you open up the pile and expose 
that fire to fresh oxygen, you can get an open-flame event.



Some of these fires have cost many millions to extinguish.  The 
June 2013 fire in Austin, TX cost the city over $9 million.  

What’s wrong with this picture from Milford, CT?  The fire dept
cannot put out a compost fire by pouring water on it.  You have to 
break the piles down into smaller piles before you douse them with 
water.





The particular nature of solid waste digestion and biogas 
production requires consideration of environment, health and safety 
issues that go beyond just moving machinery and electrical lock-
out/tag-out to include measures to avoid asphyxiation hazards, fire 
and explosion hazards, and accidental releases of biogas or 
digestate.  These types of hazards, along with the conventional 
hazards of manufacturing, can be addressed in a Hazard and 
Operability Analysis (HAZOP) and in a Job Safety/Hazard 
Analysis.



The common element in all four: STUPIDITY!!



HAZOP analyses examine manufacturing from both an operations 
and a maintenance perspective separately, and for each component, 
consider potential causes of problems (called a “deviation” in 
HAZOP language), the possible consequences of those problems 
should they occur, and what preventive measures or actions might 
be warranted to minimize the possibility that a deviation will occur. 



The timing of a HAZOP study is determined by the objectives of a 
study, which in turn, determines the benefits that may be gained.  A 
project may be studied several times during the development 
process and during operations.  The concept  design of a process 
may be examined to highlight any major omissions or significant 
features.  As further design work is carried out, e.g. when the 
process design is complete, the full study may be appropriate. 

In order to identify deviations, the team applies (systematically, in 
order) a set of guide words to each section of the process. Guide 
words should be chosen which are appropriate to the study and 
neither too specific (limiting ideas and discussion) nor too general 
(allowing loss of focus). 



This sequential and structured approach is applied to each step in 
the biological manufacturing process.  For example, one of the 
processes in AD is the distribution of biogas from gas storage to 
ultimate use or flaring.  Table shows how these guide words are 
used to evaluate and assess various “what if?” scenarios for biogas 
flaring.











Every organized work effort has a safety culture; they tend to fall 
somewhere along this spectrum.





If there is time, I’d be happy to entertain any questions.  My 
contact information is shown here and I invite interested 
parties to contact me with follow-up questions or requests 
for additional information.  Thank you.


