
An Economic Framework for Evaluating the Benefits
and Costs of Biosolids Management Options
T his research provides a systematic framew o rk for benefit-cost analyses or related

f o rms of economic evaluation for biosolids management options. Since this project
was initiated, the implications of global wa rming concerns for the wa s t ewater sector

h ave come into sharper focus, making this research even more timely and valuable than
initially envisioned. The protocols developed through this project can address concern s
about carbon footprint and sustainability, as well as evaluate energy and resource recov e ry
o p p o rtunities at wa s t ewater facilities. 

A series of steps with accompanying guidance, resource materials, and case study
i l l u s t r a t i o n s , helps users through the process. Some of the key steps are:

1. Define a suitable baseline that includes a recognition of how future changes will impact
a utility that adheres to its “status quo” approach.

2. Include important impacts, even if they cannot be readily quantified or monetized, s o
that benefits and costs are suitably identified and described qualitatively.

3. Recognize and acknowledge uncertainties and omissions, and considering how these
m ay impact the net benefit results, using tools such as sensitivity analyses.

4. Include stakeholder involvement at all stages of the process.

5. Promote transparency and communication throughout the process, to enable replication
and foster trust in the outcomes.

B E N EFI T S
 Assists utilities with benefit-cost analyses,
including the triple bottom line approach, t o
address carbon footprint, s u s t a i n a b i l i t y, a n d
e n e r gy and resource recov e ry.

 Helps agencies select and justify
biosolids management options that may
appear relatively expensive, but that prov i d e
i m p o rtant and valuable benefits.

 Helps utilities communicate more effective-
ly with decision make rs and stake h o l d e rs .

 P r ovides guidance, r e s o u r c e s , and case
study illustrations, on the benefits and
costs of biosolids management options. 
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1. Estimate the baseline
↓

2. Identify wastewater/biosolids agency options
↓

3. Identify full range of benefits and costs
↓

4. Screen benefits and costs for appropriate analysis approach
↓

Analyze Benefits and Costs
Quantitative     Q u a l i t a t i v e

5. Qualify units associated with benefits
and costs, to the extent feasible
(e.g. dry tons, acres of land)
6. Value units associated with
benefits and costs
(e.g. $ per acre, or $ per kilowatt)

8. Summarize and compare all benefits and costs

↓

9. List all omissions, biases, and uncert a i n t i e s
↓

10. Conduct sensitivity analyses on key variable values
↓

11. Compare analysis results to stakeholder perception of value

Figure 1. Steps in an Economic Analysis Framework

7. Qualitatively describe key
benefits and costs for which
quantification is not appropri-
ate or feasible



As stewards of the environment and public tru s t , wa s t ewater agencies need to consider
the full range of benefits and costs associated with their activities, and this research
r e p o rt helps wa s t ewater agencies and other relevant entities and stake h o l d e rs unders t a n d
the benefits and costs of the biosolids management options. The report assists managers
who need to take into account all the impacts—good, b a d , and uncertain—that their
activities may impose on the broader community. 

This report describes the approaches, m e t h o d s , and tools available to help utilities take a
broad perspective and develop benefit-cost analysis (BCA) of their biosolids management
options. Agencies will understand why it is important to conduct such analyses and to
adopt a broad social accounting perspective when doing so. The report provides tools and
guidance to help utilities conduct BCAs or related forms of Business Case Evaluation
( B C E ) , including the triple bottom line (TBL) approach.  

Biosolids Managers Face Significant Challenges 
Wa s t ewater agencies, r e g u l a t o ry bodies, the research community, and others hav e
identified and implemented practices, p r o c e s s e s , and regulations that enable the safe and
p rudent management of biosolids. There are many ways biosolids can be used as a
valuable resource rather than as a waste product. Still, significant challenges face
wa s t ewater agencies and other parties as they consider how to best manage biosolids:

 Biosolids management options tend to require high capital outlays and operating
expenses (including energy costs). Managers need to consider whether the benefits
wa rrant the high costs of some of the options available to them. 

 M a ny biosolids management options tend to be controv e rsial due to public concern
over various real or perceived risks and inconveniences. These potential negative
impacts may include increased local truck traffic, o d o rs , or perceived and real risks to
public health. 

 P hysical or other constraints may limit the viability or impact the cost of some relev a n t
biosolids management options for some locations. Therefore, these benefit-cost compar-
isons are highly site- and utility-specific, and the comparison of options can be complex. 

F u rt h e rm o r e , the landscape is changing—often rapidly—with respect to available biosolids
management options. Evaluation of these new options poses an additional challenge for
agencies with biosolids responsibilities.

Technological advances are making several new processes and options av a i l a b l e , or more
economically attractive, than in the past. New technological advances:

 p r ovide an arr ay of offerings that may help enhance energy use efficiency;

 p r ovide ways to generate energy or other useful value-added products from biosolids; and

 reduce greenhouse gas emissions associated with global climate change concern s .

Biosolids Options Can Provide Environmental Benefits
E nvironmental benefits and other values are linked to some management options for
biosolids. Those benefits/option “packages” include: 

 Reduced traditional energy consumption and air pollution, where biosolids options
p r ovide or contribute to renewable biofuels, t h e rmal values, and/or reduced energy use.
These can reduce dependence on imported and other nonrenewable energy sources,
reduce excessive demands on capacity-strained power grid systems, and reduce the
carbon footprint of wa s t ewater and biosolids agency operations. 

 I m p r oved sustainability and reliability of a biosolids program, by providing the
community with a more diversified and viable longer-term set of options for addressing
their biosolids needs.

 Reduced odor-related issues and concern s , by pursuing options that help control odor
and address concerns from neighbors. 

 Increased land productivity and/or restoration values, through soil enhancement from
land application practices. Altern a t i v e l y, this benefit may take the form of reduced use
of agricultural chemicals to achieve the same soil nutrient conditions.
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