NATIONAL MANUAL OF GOOD PRACTICE FOR BIOSOLIDS

Chapter 19 – Biosolids Management at Disposal
Facilities
It is estimated that between 17 and 23 percent of the 7.1 million tons of biosolids generated in
the United States in 2000 were managed at municipal solid waste facilities. Of this total it is
estimated that at least 14 percent were landfilled, and 3 percent used as a daily or final cover. It
is estimated that up to an additional 6 percent was used in yard waste or solid waste based
composting programs (USEPA Biosolids Generation, Use, and Disposal in the USEPA 530-R99-009 September 1999). Using these estimates, just under 1,000,000 dry tons of biosolids were
landfilled or surface disposed in 2000. Over 200,000 dry tons were used as cover material.
This chapter addresses primary uses or disposal practices at municipal solid waste landfills. It
also discusses dedicated land disposal programs which are practiced by a relatively small number
of agencies.
19.1 Critical Control Points / Operational Controls
There are a number of controls associated with the management of biosolids at municipal solid
waste landfills and dedicated land disposal sites. These include:
• Biosolids management regulations
• Biosolids solids concentration
• Transportation
• Material handling
• On site storage
• Odor control
Each control will be discussed following a description of the management practices available.
19.2 Biosolids Management at Municipal Solid Waste Landfill
At this time the majority of the nearly 1,000,000 dry tons
of biosolids arriving at a landfill is disposed of with
municipal solids waste (MSW). While currently practiced
primarily as a disposal option, with careful management,
biosolids use at a MSW landfill could benefit the landfill
during its operation and following closure.
The concept of operating a landfill as a anaerobic
bioreactor has been studied at the University level for more than a decade. It has captured the
attention of landfill managers, the USEPA and state regulators. Similar to biological wastewater
treatment and biosolids stabilization, a landfill operated as a bioreactor is also a process to
optimize the natural degradation of waste. If this concept becomes reality, the use of biosolids at
a MSW landfill would be considered a benefit.
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The bioreactor landfill concept is being considered as a method to increase the extent and rate of
decomposition within a landfill. The increased rate of decomposition would increase total
volume capacity, maximize landfill gas generation, improve the management of leachate, and
reduce post closure activities. Discussions also propose that the capture and management of
landfill gas during the operation of bioreactor, will result in the reduction of greenhouse gases
over the active and closed life of the landfill. (MSW Management, September/October 1999).
It is estimated that paper and food waste comprise the majority of the waste stream entering a
landfill. Food is estimated to be 10 to 20 percent of the waste stream with paper contributing
between 40 and 65 percent. Increasing the rate of decomposition of those materials could
increase the “effective” volume of a landfill by as much as 50 percent (Waste News November
2000).
The benefits proposed for bioreactors include:
Rapid Organic Waste Conversion/Stabilization
• Rapid settlement: Volume reduced and stabilized within five to 10 years of
implementation.
• Increased gas unit yield, total yield, and flow rate: Almost all of the rapid and moderately
decomposable organic constituents will be degraded within five to 10 years of closure.
• Improved leachate quality: Stabilizes within three to 10 years after closure.
Maximizing of Landfill Gas Capture for Energy Recovery Projects
• Significant increase in total gas available for energy use.
• Potential increase in gas extraction efficiency.
• Additional greenhouse gas reduction from lessened emissions.
• Significant economy-of-scale advantage from high generation rate over a relatively short
time.
Increased Landfill Capacity from Rapid Settlement
• Increase in the amount of waste that can be placed into the permitted landfill airspace.
• Extension of landfill life through additional waste placement.
Improved Leachate Treatment and Storage
• Significant biological and chemical transformation of organic constituents.
• Reintroduction of all leachate over most of the operational and postclosure care period
significantly reduces leachate disposal costs.
Reduction and Postclosure Care, Maintenance and Risk
• Rapid waste stabilization (within five to 10 years) minimizes environmental risk and
liability as a result of settlement, leachate, and gas.
• In the event of partial liner failure, there should be no risk of increased gas generation,
worsening leachate quality, or increased settlement rate or magnitude (MSW
Management September/October 1999).
Some researchers feel that the greatest savings will be realized following closure.
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Bioreactors require the moisture, organics, and nutrients that biosolids offer. To be successful,
leachate must be recirculated within the landfill. This is counter to the “dry-tomb” approach of
the USEPA sub-title D regulations.
To evaluate the effectiveness of bioreactors, USEPA has initiated project XL. Project XL
represents excellence and leadership to promote new strategies and provide the data necessary to
revise regulations. It is anticipated that the data collected between now and 2010 will answer the
questions regarding the viability of landfills as bioreactors. If the results are positive, biosolids
will be considered a feedstock. In arid areas the moisture provided by biosolids may be a benefit
as opposed to a constraint.
19.3 Biosolids Use in the Production of Cover Material
Biosolids can be used in the production of daily and vegetative
cover material at MSW landfills. The production of daily cover,
due to its frequency of use, requires a much greater volume of
biosolids than the production of vegetative cover. Vegetative
cover is required for establishing growth over closed portions of
a landfill.
To be valuable for use as a daily cover, biosolids should have a total solids concentration of at
least 50 percent (Lue-Hing, Zenz and Kuchenritner, Municipal Sweage Sludge Management:
Processing, Utilization and Disposal, Technomic Publishing, 1992).
Some biosolids products such as compost, alkaline stabilized
material and dried material meet this solids requirement. It is
also likely that they also meet the class B pathogen reduction
and a vector attraction requirement. While acceptable for daily
cover, these biosolid products are often too valuable for use at
a landfill.
The value of other materials being used as a daily cover should
be compared to the value of the biosolids product. Even when
the biosolids product isn’t being used for daily cover, it is recommended that an agency work
with the MSW landfill managers to make them aware of the benefits of the product. This can be
a benefit to both. A use for the biosolids product, if storage becomes an issue, and an additional
source of cover material, if adequate quantities are not available or affordable.
Biosolids that have been digested and dewatered or lime treated to meet the class B pathogen
reduction requirements, can also be used as a daily cover. To meet the total solids requirement of
the landfill manager, the biosolids may require blending with soil or another amendment such as
wood chips or ash.
This practice can benefit the landfill manager by reducing the cost of cover material. This
savings should be compared to the cost and operating requirements associated with
manufacturing cover material using biosolids.
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The total solids concentration requirement for biosolids and biosolids products being used for
final cover is not as high as that for daily cover. It is recommended that the total solids
concentration be greater than 20 percent, and that material with the minimal solids content be
blended with soil at a 1:1 ratio. (Lue-Hing et al. 1992).
Concerns have been expressed regarding impact of biosolids as a cover material on leachate
characteristics. Work conducted by the USEPA Office of Research and Development found that
the addition of biosolids to landfill improved leachate characteristics, measured as chemical
oxygen demand (COD) (Farrel, J.B., G.K. Dotson, J.W. Stamm and J.J. Walsh, 1988 “The
Effects of Sewage Sludge on Leachates and Gas from Sludge Refuse Landfills” Presented at the
Residuals Conference of the Water Pollution Control Federation, Atlanta, Georgia).
In addition to a significantly reduced organic strength as measured by COD, the concentration of
Cd, Cr, Cu, Pb, Ni, Fe, and Zn were lower in the leachate collected from cells containing
biosolids.
19.4 Biosolids Disposal at Dedicated Facilities
A number of agencies have elected to disposal of biosolids at “dedicated” facilities. These
include:
• Mono fills
• Land disposal sites
• Disposal Lagoons
Biosolids only landfills are defined as disposal sites that are used exclusively for the disposal of
biosolids. The application of the biosolids can either be in the dewatered or liquid state.
However, the biosolids are usually applied in the dewatered state.
Dedicated land disposal (DLD) sites are those sites where the biosolids are applied to the surface
of the land on a routine basis where the objective is disposal rather than use. At DLD sites no
crops are grown. Sites normally employ annual application rates of 50 to 100 dry tons per acre
per year. The biosolids are usually applied as a liquid.
Containment of biosolids landfills is of extreme importance. The most cost-effective landfills are
those where the natural soils at the site support such a development. (Lue-Hing et al 1992).
Lagoon disposal is a method available which stabilizes biosolids through anaerobic endogenous
respiration while controlling odors using an aerobic water seal. Biosolids are typically introduced
to the bottom of a 15 to 20 foot deep lagoon. The biosolids and anaerobic liquid are capped by an
aerobic zone near the water surface. The aerobic zone is maintained by natural convection and
surface aeration, a facility operating a disposal lagoon in central California reports a 45 percent
reduction of volatile solids after one year of storage (Lue-Hing et al 1992).
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19.5

Biosolids Management Regulations Impacting Surface Disposal and
Landfilling

The Part 503 Biosolids Rule regulates the surface disposal of biosolids other than landfilling of
biosolids with MSW in an MSW landfill, which is required to meet the Part 258 Landfill Rule.
According to Design, Operation and Closure of Municipal Solid Waste Landfills (USEPA,
1994b), all biosolids disposed in MSW landfills must pass the paint-filter liquids test (dewatering
biosolids to about 20 percent solids or more will generally meet this goal). Furthermore, the
biosolids cannot contain more than 50 parts per billion of polychlorinated biphenyls (PCBs) (40
CFR Part 761) and must not meet the definition of hazardous wastes under the Resource
Conservation and Recovery Act (RCRA) (that is, they must not meet the definition of hazardous
waste as defined by RCRA or the Toxicity Characteristic Leachate Procedure test).
Biosolids used as MSW landfill cover should be dewatered to achieve soil-like characteristics.
The Part 258 Landfill Rule requires that the daily MSW landfill cover consist of 6 inches of
earthen material (or alternative materials or thickness approved by the state) and that the solid
waste be covered at the end of each day or more frequently as needed to control disease vectors,
fires, odors, blowing litter, and scavenging. Biosolids can be used as part of a final MSW landfill
cover, which must meet the Part 258 Landfill Rule cover criteria for permeability, infiltration,
and erosion control.
For surface disposal in biosolids-only facilities, Part 503 Rule requires that the site meet certain
locational restrictions similar to the site restrictions in the Part 258 Landfill Rule. Provisions for
closure and postclosure care must be made, and a plan for leachate collection (if the unit is
lined), methane monitoring, and public access restrictions must be developed. If the surface
disposal unit is unlined, the biosolids must meet concentration limits on arsenic, chromium, and
nickel. Also, the surface disposal unit must meet management requirements similar to those for
MSW landfills. These management practices include requirements for runoff collection, leachate
collection and disposal (if the unit is lined), vector control, methane monitoring, and
groundwater monitoring or certification, and restrictions on public access, growing of crops, and
grazing of animals. See the Part 503 Biosolids Rule described in Chapter 3 and the USEPA Plan
English Guide, 1994 for additional information (Biosolids Generation, Use, and Disposal in the
United States, EPA 530-R-99-009, 1999).
19.6

Biosolids Solids Concentration

The optimum solids concentration is dependent upon the management practice. In most landfill
scenarios, well dewatered, greater than 20 percent solids is desired. In some states required. The
advent of bioreactor landfill may reduce or eliminate that requirement. If that is the case,
transportation cost will pay a larger role in the decision making process.
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19.7

Transportation

Transportation of biosolids is discussed in Chapter 6. It is mentioned as a critical operational
control in this chapter to emphasize the importance to tarps and clean vehicles. Well maintained,
clean, tarped, vehicles rarely smell.
19.8

Material Handling

Material handling represents the single greatest obstacle to managing biosolids at a MSW
landfill. Three “C’s” are important:
• Consistent characteristics
• Consideration of the landfill operator’s schedule
• Communication
Biosolids are difficult to manage in a landfill setting. The confidence and cooperation of the
landfilling manager is extremely important.
Any mixing equipment used must be capable of processing biosolids. A number of facilities have
reported equipment failures (Lue-Hing et al 1992). A number of these failures are the result of
misapplication of equipment.
19.9

On-Site Storage

On-site storage should be provided. On-site storage allows the staying of biosolids for periods
when the landfill operator does not need them. Having a dedicated location provides the capacity
necessary and minimizes any confusion. Consider the use of limestone for pad surface. The
limestone provides a good base material, raises the pH of soil it is in contact with, and can have a
limited effect on odor generation.
19.10 Odor Control
Odor associated with biosolids are certain to reduce the appeal of the material. If there is a strong
odor, landfill managers will be reluctant to take advantage of the benefits biosolids offer.
Provide well stabilized material. (This will result in reduced odor potential and improved
consistency). Both of which will increase the value of your product.
It is recommended that supply of lime or wood ash be available to cover stockpiles and reduce
odor potential. While beneficial for odor control, these materials present their own handling
problems.
The location of any stockpile should take into account prevailing winds and the location of
workers and neighbors.
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