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Backcountry sanitation facilities utilize several styles of compost to
safely manage human waste. In the southeastern United States,
moldering privies are the most common approach for managing
human waste; the moldering compost process is executed at “cool”
temperatures below those of the human body. Human waste and a
bulking agent are added to an aerated pit to compost for one to two
years. Due to an increase in hiker traffic over the past two decades,
existing moldering privy locations on the Appalachian Trail cannot
effectively process current waste input volumes. 

The purpose of this annotated bibliography is to
compile material surrounding bulking agent
research, in an effort to identify an improved
substitute to existing bulking agents. 

The local availability, weight to surface area ratio, cost, and
maturation time of compost all play a role in determining if a bulking
agent is ideal. If an improvement is scaled, backcountry hikers would
have a more pleasant experience when interacting with moldering
privies. Additionally, the final form of treated waste from moldering
privies would be a safer input to the forest floor. 
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Sarda, L. (n.d.). Ryegrass straw and wood shavings as bulking agents on
swine slurry co-composting . Retrieved April 23, 2022, from
https://www.researchgate.net/publication/332704798_Ryegrass_straw_an
d_wood_shavings_as_bulking_agents_on_swine_slurry_co-
composting_a_case_study_in_Southern_Brazil. 

Due to the slow renewability rate of planted forest feedstocks, wood chips
and wood shavings may not be the best bulking agents to use for co-
composted waste management projects. In regions of high animal
density, it is necessary to identify a composting bulking agent that is
readily available and inexpensive. In this experiment, ryegrass shavings
were used to supplement wood shavings and wood chips in such co-
composting operations. After this substitution was made, average
temperature peaks and biomass stabilization occurred at higher values
when using the ryegrass sample. Although ryegrass composting piles do
act as a promising substitute for wood chips and wood shavings, a blend
of the two substrates could be the most promising additive. For the
purpose of our project, the local availability of grass-like bulking agents
could provide an inexpensive alternative to the current materials. 

WOODY MATERIALS

Appalachian Trail Conservancy. “Backcountry Sanitation Manual 2”.
Pages 109-110. https://appalachiantrail.org/wp-
content/uploads/2020/05/backcountry-sanitation-manual-2-0-august-
2014.pdf. 

As part of this sanitation manual, Dick Andrews, a volunteer for the Green
Mountain Club in Vermont, makes notes on the moldering privy located
at the Little Rock Pond Shelter. In terms of bulking agents, bark mulch
was originally used at the location. The caretaker decided to switch to
soft wood shavings of eastern white pine (available at local agricultural
supply stores). A nine cubic foot bail of this material cost three dollars. 

https://www.researchgate.net/publication/332704798_Ryegrass_straw_and_wood_shavings_as_bulking_agents_on_swine_slurry_co-composting_a_case_study_in_Southern_Brazil.
https://www.researchgate.net/publication/332704798_Ryegrass_straw_and_wood_shavings_as_bulking_agents_on_swine_slurry_co-composting_a_case_study_in_Southern_Brazil.
https://appalachiantrail.org/wp-content/uploads/2020/05/backcountry-sanitation-manual-2-0-august-2014.pdf
https://appalachiantrail.org/wp-content/uploads/2020/05/backcountry-sanitation-manual-2-0-august-2014.pdf


This is enough material for 1000 uses (at one handful per use). An eight ounce
container of red wiggler worms were also added to the composting pile. This worm
addition contributed to the success of the privy throughout the 2000 summer hiking
season. The moldering privy at this location had room to spare in the crib after the
summer season and many hikers noted that this privy had the most pleasant odor of
any privy between there and Georgia. 

Other Interesting Materials:
https://www.nature-loo.com.au/what-type-of-wood-shavings-should-you-use-for-a-
composting-toilet. Shorter article related to different wood-based bulking agents. 

https://hal.archives-ouvertes.fr/hal-00585197/document. This article explores the
effectiveness of using three different bulking agents for composting food waste. 

STRAW MATERIALS
Green Mountain Technologies. 2022.
https://www.compostingtechnology.com/bulking-agents/.
Wheat straw is the leftover stalk from the grain harvesting process. For the purpose
of this article, wheat straw functioned as the best bulking agent of the three for food
scraps. It lead to a great degree of maturity by the end of the compost process.
Wheat straw fostered a diverse microbial community and breaks down through
composting. Also, the carbon to nitrogen levels significantly decreased from the
beginning to the end of the composting process. In short, wheat straw and food
scrap compost produced a highly nutritious, well matured compost that would be a
great soil amendment. 

Zhou, Shi-Peng, “Bacterial dynamics and functions driven by bulking agents to
enhance organic degradation in food waste in-situ rapid biological reduction
(IRBR)”. 2022. https://link.springer.com/article/10.1007/s00449-022-02688-x. Results
showed that the highest organic degradation (409.5 g/kg total solid) and volatile
solids removal efficiency (41.0%) were achieved when wheat straw was used, largely
because the degradation of readily degradable substrates and cellulose was
promoted by this bulking agent.

Effectiveness of three bulking agents for food waste composting.
https://pubmed.ncbi.nlm.nih.gov/18558482/.This article is considered a stable
bacterial structure study. After 56 days of maturation, these two formulas were well
decomposed with no or very few recognizable substrate particles, and offered a final
TN exceeding the original. Wood shavings (WS) produced the least decomposed
compost at maturation, with wood particles still visible in the final product.Dry straw
is high in carbon, but is best shredded before being used as a bulking agent. This is
because a higher surface area allows for faster decomposition. 

Effects of bulking agents on greenhouse gases.
https://www.sciencedirect.com/science/article/pii/S0960852421016126. Wheat straw
had the highest water-holding porosity of 25.62%, which could be a critical factor for
increasing CH4 production and reducing NH3 emission. Some of the benefits include
high carbon content, moisture holding capacity, it is easily grown, it supports a
diverse microbial community, and is plentiful. 

https://www.nature-loo.com.au/what-type-of-wood-shavings-should-you-use-for-a-composting-toilet.
https://hal.archives-ouvertes.fr/hal-00585197/document.
https://www.compostingtechnology.com/bulking-agents/
https://link.springer.com/article/10.1007/s00449-022-02688-x.
https://pubmed.ncbi.nlm.nih.gov/18558482/
https://pubmed.ncbi.nlm.nih.gov/18558482/
https://www.sciencedirect.com/science/article/pii/S0960852421016126
https://www.sciencedirect.com/science/article/pii/S0960852421016126.


THANK
YOU

For more information about our work please visit
www.wishforwash.com because


