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Outline

 Biosolids management trends in No. America:

 More Class A

 Other organics enter the marketplace  Codigestion

 More energy

 Regulations impacting biosolids management

 The 2 hottest topics 

 Public & media concerns  regulatory &  legal battles

 Successes & more innovative uses…
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Biosolids management trends 

 A Paradigm Shift: Water Resource Recovery 
– Solids play the lead role!

 Innovations in technologies & treatments

 Other organics enter the marketplace 
(biosolids as part of universe of organics) 

 More energy: anaerobic digestion, co-
digestion, biogas, biomethane, etc.
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Biosolids Use and Disposal Practices 

2004 U.S. Totals

49%

45%

6%

Beneficial Use

Disposal

Other

USA total wastewater solids:
7,180,000 dry U. S. tons/year (~35.9 million wet tons)

55% is used on soils



nebiosolids.org



nebiosolids.org

Our Changing View of “Water Resource 

Recovery Facilities”
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Technologies today are producing higher quality 

products and recovering more energy from biosolids.

Anaerobic
Digestion Amendment

Biosolids

Ash – use as 
P fertilizer?

Incineration with 
Energy Recovery

Fertilizer

Drying

Dewatering

Gasification? 

DewateringThickening
Soil

Compost

Ash – use as 
P fertilizer?

From WEF: 

Enabling the Future
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Markets are diverse – and diversifying

 Agriculture – Class B (and some A) in bulk, like manures

 Horticulture, landscaping, turf (sports fields, parks, golf 
courses, turf production, etc.) – Class A heat-dried & composts

 Topsoil blending – Class B and A, including for exacting sports 
field and golf green standards

 Reclamation of disturbed sites – using engineered topsoil 
blends of Class B (and some A)

 Specialized uses to solve environmental challenges, e.g. carbon 
(C) sequestration

 Energy – the current hot topic…  Water Resource Recovery 
Facilities can be net-zero energy consumers!
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Other organics enter the marketplace

 Increased FOG diversion to protect 
collection systems 

 MA, VT, and other states implement landfill 
disposal bans of food scraps; CA plans for 
no organics to landfills by 2025.

 Food, other organics + co-digestion  net 
zero energy

 Urine diversion anyone?
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Options for Organic 

Waste Management Electricity

Biogas

Wastewater Treatment

Organic 
Waste

Garbage 
Disposal

Solids

Separation

Materials Recycling 
Facility

Anaerobic Digestion

Biogas

Biogas

Biosolids

Biosolids

Amendment Composting 
Facility

Landfill

Waste to Energy

Compost

Solids

Separation

Onsite
Composting

Slide courtesy of D. Perry, 

formerly of CDM Smith

(FOG)
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27%

42%

31%

Organics GENERATED in 
10 Northeast Region States

	Biosolids

Food Waste

Other Organic

% of the 24,514,000 wet tons/year organics GENERATED
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6,817,000 wet tons/year organics RECYCLED
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6,817,000 wet tons/year organics RECYCLED
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17,649,000 wet tons/year organics NOT RECYCLED
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What deserves recycling attention?

 Food residuals: ~10 million wet tons/year underutilized
Creates methane / GHG emissions in landfill

Wet & costly to burn

Recycling is a worthy goal!

Can create valuable energy & soil amendment products

 Challenging to accumulate and make clean products

 Wastewater solids (sludge):  ~4.3 million wet tons underutilized
Also creates methane / GHG emissions in landfill

Also wet & costly to burn

Recycling is a worthy goal!

Can create valuable energy & soil amendment products

 Already accumulated, ready to go, quite consistent



nebiosolids.org

Organic* matter is organic matter…

 Food waste 

 Animal manures 

 Wastewater solids

 Grass, green crop 

waste

 Leaves, stalks
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Slide courtesy Sally Brown, PhD, Univ. of WA
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Organics landfill bans taking effect

 Bans on landfilling of organics (don’t 
apply to biosolids) take effect 
increasingly – Massachusetts, 
Vermont – creating…

 More organics products in marketplace

 More chances for mismanagement, 
odor issues, public upset, regulatory 
actions…

 But…more opportunities for co-
processing with wastewater solids & 
energy production
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…the post-consumer 

recyclable food “waste”*

Within the universe of organics, biosolids are…

* Phrase created by Geoff Kuter, PhD,  Agresource
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Co-composting of MSW & biosolids

Photo courtesyWaste Options Nantucket, LLC

Nantucket, MA:  

Co-composting of 
biosolids & MSW 
has been 
happening for 
years.  

More co-
processing 
expected in the 
future.
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More co-management with other organics

 Co-composting

 Co-digestion

 Co-combustion (e.g FOG at SSIs)

Co-composting, Unity, ME

Co-digestion 
followed by 
land 
application, 
Essex Jctn., VT
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Why Codigestion?

 WRRFs use ~3% of U. S. electricity

 A typical WRRF uses 20 – 30% of a municipality’s electricity

 Ability to shrink or eliminate fossil fuel usage at WRRF

 Minimize carbon footprint

 Innovative solution for hard-to-manage wet “wastes” – e.g. food 

scraps

 Maximize beneficial use of“waste” materials
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What are 
BEST for 

Making 
Biogas?

- 25x manure

- 10x manure

- 35x manure

Image source: Basisdaten Biogas Deutschland

http://wiki.istanbullisesi.net/images/9/96/Basisdaten_Biogas.pdf
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Benefits of Codigestion to a Municipality

 All types of wet organic waste can be treated in one plant

 Efficient recovery of biogas, a renewable energy source

 Closed system with a minimum of smell/odor

 Energy can be recovered as electrical power, combined 
heat & power, compressed biogas (CBG), upgraded to 
vehicle fuel 

 Revenue from tip fees
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But there are challenges shared by all organics:

 Odors / stability – wastewater solids, manures, & food residuals are putrescible and 
can stink

 Wet, gunky stuff - wastewater solids, some manures, & food waste are mostly water

 Pathogens / Vectors – wastewater solids (and some manures) have more and need 
more treatment (required for biosolids use)

 Contaminants – heavy metals, chemicals, and plastics/trash contamination is a 
challenge for all organic residuals recycling (biosolids contaminants are strictly 
regulated based on scientific risk assessment; such standards sometimes applied to 
other organics)

 Nutrient-rich – wastewater solids. Manures, & food waste, more than other organics, 
have considerable N and P – a good thing, except that end product use may be 
restricted by nutrient management restrictions

 Regulatory challenges for final products & uses

 Public acceptance of final products & customer education on proper uses
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Regulations impacting biosolids management

 FDA Produce Safety Rule
 biosolids accepted as one of many agricultural inputs; defers to 503

 New SSI regulations
 Effective March 21, 2016

 Several New England incinerators are closing, disrupting markets

 State biosolids regulation updates; for examples:
 Maryland: stricter, nutrient management limiting biosolids use

 New Hampshire: similar to past, with a few restrictions removed

 CA – Biosolids integration into climate initiatives, biosolids as resource 
for reclamation in fire areas, brownfields

 Other organic residuals (e.g. food scraps) are becoming regulated.
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EPA Part 503 activities (1)

 Full risk assessments for 10 targeted constituents (barium, beryllium, 
manganese, molybdenum, silver, 4-chloroaniline, fluoranthene, 
pyrene, nitrate, & nitrite) have been completed and reviewed by 
external peers. Revisions are now underway, and a publication in the 
Federal Register is expected this year, for public comment.

 Remaining 135 targeted national sewage sludge survey constituents 
are going through new model – BCRAM – to further develop the 
model. Publication of the model in the Federal Register is expected 
this year, for public comment.  Once finalized and accepted, the 
model will be used to run all 135 and future targeted constituents of 
potential concern.

See:  https://www.epa.gov/biosolids/biennial-review

Information  from Greg Kester, CASA, after February 2016 meeting with U. S. EPA
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EPA Part 503 activities (2)

 A dioxin risk assessment for non-cancer endpoints has been 
completed and is being reviewed.  It too is planned for publication 
this year in the Federal Register.

 No changes expected to Part 503; only chance would be due to 
outcomes of above risk assessments.

 EPA Electronic Reporting Rule

 Goal was for biosolids 503 reports to be electronic by Feb. 19, 2017

 One form is being developed for all 42 non-delegated states.

 No new data is required; just what 503 has required.

 CASA members & others are piloting EPA electronic reporting this year.

Information  from Greg Kester, CASA, after February 2016 meeting with U. S. EPA
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State nutrient (P) regulations increasing

Example – Massachusetts

“330 CMR 31.00 establishes limitations on the application of plant 
nutrients to lawns and non-agricultural turf to prevent these non-point 
source pollutants from entering the surface and groundwater resources of 
the Commonwealth of Massachusetts. 

These state-wide limitations on plant nutrient applications will enhance 
the ability of municipalities to maximize the credits provided in the 
National Pollution Discharge Elimination System permits issued by the 
United States Environmental Protection Agency. 

330 CMR 31.00 further ensure that plant nutrients are applied to 
agricultural land in an effective manner to provide sufficient nutrients for 
plant growth while minimizing the impacts of the nutrients on water 
resources in order to protect human health and the environment.”
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MA example: Requirements for Agriculture

 In effect as of December 5, 2015

 Any application of “Plant Nutrients” to “Agricultural Land” 
must be in accordance with UMass Extension Guidelines:
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MA example: Requirements for Agriculture

 Additional sensible restrictions:

 Also can’t apply to surface waters, where flooding is expected, 
and on frozen or snow-covered ground.

 Setbacks from wells & waters are stipulated

 Seasonal restriction: Dec. 16 – March 1 limits on manure & 
process water applications; Fall limitations too

 Requirements for temporary field stacking of manures

 Nutrient Management Plan required for application of plant 
nutrients to 10+ acres of agricultural land

 If soil test P is high, above optimum, of excessive, must follow 
UMass Extension guidelines for high-P soils.
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MA example: Requirements for non-agricultural lands

 In effect as of June 5, 2015

 Soil test required for application of “Phosphorus Containing 
Fertilizer” on “Lawn or Non-agricultural Turf.”

 Keep off impervious surfaces

 Record-keeping for commercial appliers

 Signage where P Containing Fertilizers are sold.

 In some states, biosolids are exempted; not so in MA, MD. Big 
concern….
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MA example: what’s needed…
 Increasing our understanding (especially with UMass Extension 

& MDAR) of science-based practices for P management:

 Testing organic soil amendments (e.g. composts, digestates) for P.  
What extraction method(s) are best for evaluating environmental 
risk?  Interpreting these results and reporting them in proper 
units for use in developing recommendations (e.g. Total P vs. 
P2O5)

 Testing soils with the same concerns in mind.  What forms of P 
are of environmental concern?  

 Use Water Extractable P test instead of Modified Morgan ag test

 Use P Saturation Index (or similar measures) – the amount of P 
relative to the amounts of aluminum (Al), iron (Fe), etc.

 In ag settings, use improved P Site Index with source coefficients

 Technical P workshop likely to be offered in Fall 2016.
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The 2 hottest topics

 Understanding phosphorus (P) and P 
restrictions

Microconstituents

Federal microbead ban, December 2015

Ongoing research

Bioassays
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Some Soil Phosphorus Basics

solution

labile

stable

From Craig Cogger, WSU, then brazenly adulterated by Northern Tilth

Often complexed with aluminum, 
iron and/or calcium

Environmentally 
significant

Plant-Available

Hot Topic #1:  Phosphorus
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Phosphorus:  Landscape view

In: Sharpley et al., 1999;  

ARS-149
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Slide courtesy of Dr. 
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Source P Solubility

Brandt et al., 2004

Slide courtesy of Dr. Herschel Elliott, Penn State Univ.
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P Runoff Comparison: Manure vs Biosolids

Slide courtesy of Dr. Herschel Elliott, Penn State Univ.
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39

“Biosolids-Unfriendly” P Indices:

 Treat all P sources the same relative to 
potential P loss via runoff and leaching (no P 
Source Coefficients)

 Include Soil Test P levels based on agronomic, 
rather than environmental, impacts.

 Do not give credit for mandated setbacks at 
biosolids application sites. 

 Assume biosolids P has 100% P fertilizer 
replacement value.

Slide courtesy of George O’Connor, PhD, Univ. of FL.
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Peak Phosphorus ?

•90 year supply of economically 
recoverable phosphorus at current rate 
of use 
•Population pressures will likely increase 
demand
•Geopolitical concentration of 
phosphate rock deposits
•Possibility of increased environmental 
risks with untapped deposits

Slide courtesy of Northern Tilth.
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Best option: Remove P at WWTF

Struvite and other P minerals can be 

precipitated at wastewater treatment plants, 

usually by a treatment process applied to a 

digestate dewatering side-stream.  This is a 

growing trend (Chicago has taken the lead).

Removing P at the WWTF 

makes the biosolids a more 

balanced fertilizer and allows 

use of the P in concentrated 

form on soils where it is needed.

Slide courtesy of Northern Tilth.
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Biosolids and Soil
Remarkable Media for Managing Trace 
Organic Chemicals of Potential 
Concern
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Microconstituents
/TOrCs research spreads 
to biosolids…

presence, fate, impacts

Gordon Price, Dalhousie 

Univ., NS – a rare Northeast 

biosolids TOrCs researcher 

http://www.google.com/imgres?imgurl=http://www.cppj.net/Modules/ShowImage.aspx?imageid=2192&imgrefurl=http://www.cppj.net/index.aspx?page=1122&usg=__7cAEPR9EALVV-qntKebkZ6G-HJ4=&h=300&w=306&sz=49&hl=en&start=52&zoom=1&tbnid=g1QEEKW-2WX6nM:&tbnh=115&tbnw=117&ei=lJWFT6rAEubi0QGmypnzBw&prev=/search?q=do+not+flush&start=42&hl=en&safe=active&sa=N&gbv=2&tbm=isch&itbs=1
http://www.google.com/imgres?imgurl=http://www.cppj.net/Modules/ShowImage.aspx?imageid=2192&imgrefurl=http://www.cppj.net/index.aspx?page=1122&usg=__7cAEPR9EALVV-qntKebkZ6G-HJ4=&h=300&w=306&sz=49&hl=en&start=52&zoom=1&tbnid=g1QEEKW-2WX6nM:&tbnh=115&tbnw=117&ei=lJWFT6rAEubi0QGmypnzBw&prev=/search?q=do+not+flush&start=42&hl=en&safe=active&sa=N&gbv=2&tbm=isch&itbs=1
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PRESENCE of  TOrCs in biosolids

Clark and Smith, 2010 
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Research on FATE of TOrCs in biosolids

 Buyuksonmez and Sekeroglu, 2005: composting certainly degrades 
many TOrCs.

 Lappen et al., 2008:  worst-case field application scenario with spiking of 
PPCPs led to measured PPCPs in tile drainage

 Kinney et al. 2008: USGS study on fate: trace organics from biosolids & 
swine manure is found in worms 
(http://toxics.usgs.gov/highlights/earthworms.html)

 Gottschall et al., 2012, 2013: no significant impact on tile drainage water 
quality from biosolids land application

 Gottschall et al. 2012, Hale et al. 2012, Sauborin et al. 2012.  These studies 
generally demonstrated low risk to human health from biosolids borne PPCPs, 
PBDEs, hormones and parabens, citing low rates of plant uptake and minimal 
impact on ground water quality 
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Research on IMPACTS of TOrCs
when biosolids are applied to soils

Hundal et al. 2009, Chicago:  
“The data suggest limited mobility of 
biosolids borne TCC, TCS, total 
PBDEs, and 4-NP in biosolids-
amended soils.  Although the 
concentrations of, TCC, TCS, 4-NP, 
and  total PBDEs in soil were greater 
in the biosolids-amended plots than in 
the Control plots, the contaminants 
had no detrimental effects on the soil 
biota. Indeed, microbial community 
studies showed that the microbial 
populations were more diverse and 
much more biologically active in the 
biosolids-amended plots than in the 
control plots.”
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 Wu et al., 2010

 Considerable media attention

 Soybean plant uptake

 Greenhouse study

 Spiked samples

 Past research on trace metals and chemicals 

shows similar over-estimation of effect when 

spiked samples of the pollutant are used

Research on impacts – spiked sample studies
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 Triclosan (TCS)

 In toothpaste: 3,000 mg/kg

 Wu et al. maximum measured concentration in plant 
(conservative scenario): 0.1 mg/kg

 Typical land application calculated estimated soil 
concentration: 0.05 mg/kg

 TCS (& TCC) decompose in soil at a moderate rate.

 Young, (Univ. of CA, Davis): “increased nitrogen added with 
biosolids stimulates nitrogen cycling sufficiently to offset any 
detrimental impacts on the nitrogen cycling caused by 
Triclosan at realistic application concentrations.”

Context for the Wu et al. study
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“Biosolids at application, and crop samples following harvest, were 
analyzed for 118 pharmaceuticals and transformation products, 17 
hormones or hormone transformation products, and 6 parabens.  
Analyte concentrations in the biosolids were consistent with those 
detected in other surveys. Eight of the 141 analytes were detected 
in one or two crop replicates at concentrations ranging from 0.33 to 
6.25 ng/g dry weight, but no analytes were consistently detected 
above the detection limit in all triplicate treated plots.  Overall, this 
study suggests that the potential for micropollutant uptake into 
crops under normal farming conditions is low.”

Plant uptake:  Sabourin et al. 2012
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EPA Biosolids Dioxin Review

“The most highly exposed people, theoretically, are those 

people who apply sewage sludge as a fertilizer to their crops 

and animal feed and then consume their own crops and meat 

products over their entire lifetimes. EPA's analysis shows that 

even for this theoretical population, only 0.003 new cases of 

cancer could be expected each year or only 0.22 new cases 

of cancer over a span of 70 years. The risk to people in the 

general population of new cancer cases resulting from 

sewage sludge containing dioxin is even smaller…”

– EPA dioxin assessment, 2003: 

http://water.epa.gov/scitech/wastetech/biosolids/dioxinfs.cfm
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Most recent… 

…another spiked sample study misinterpreted by Civil Eats

“This study investigated the effect of carbamazepine and 
verapamil (0.005 − 10 mg/kg) on a range of plant responses in 
zucchini (Cucurbita pepo). Uptake increased in a dose-
dependent manner, with maximum leaf concentrations of 
821.9 and 2.2 mg/kg for carbamazepine and verapamil, 
respectively… At soil concentrations >4 mg/kg the mature 
leaves suffered from burnt edges and white spots as well as a 
reduction in photosynthetic pigments but no such effects 
were seen for verapamil. For both APIs, further investigations 
revealed significant differences in the concentrations of 
selected plant hormones (auxins, cytokinins, abscisic acid and 
jasmonates)….”  --Carter et al., 2015, Env. Sci. & Tech., 49:12509-12518
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But…

 No biosolids used in this study.

 Fresh chemicals were spiked 

 Soils had little organic matter 
or clay (worst case for sorption).

 4-week lab study growing plants in pots (NO zucchinis!)

 Nothing to do with a biosolids application scenario.

 Even with this worst-case scenario, no significant impact of 
verapamil and minimal impact of carbamazepine at biosolids 
application relevant concentrations. Sabourin et al. 2012 found 
these same 2 chemicals in biosolids, but no measurable plant 
uptake when they were applied to soils at a typical rate.
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Note: Review used data from spiked sample 
studies and unrealistic (high) application rates

”This study reviewed the literature for studies that reported residues of 
PPCPs in the edible tissue of plants grown in biosolids- or manure-
amended soils or irrigated with wastewater. These residues were used 
to determine the estimated daily intake of PPCPs for an adult and 
toddler. Estimated daily intake values were compared to acceptable 
daily intakes to determine whether PPCPs in plant tissue pose a hazard 
to human health….  Our assessment indicates that the majority of 
individual PPCPs in the edible tissue of plants due to biosolids or 
manure amendment or wastewater irrigation represent a de minimis
risk to human health. Assuming additivity, the mixture of PPCPs could 
potentially present a hazard.”   Environ. International 2015 75:223-233

Prosser and Sibley, 2015
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Bioassays…
…a logical & efficient approach 
to assessing potential impacts
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Bioassay work…

 1980s & ‘90s: Sopper (Penn State Univ.): testing of plant and rabbit health on sites 
reclaimed with biosolids (with focus on heavy metals)

 2000s: Brown (Univ. of WA), USDA, and others: testing of plant and rabbit health on 
sites reclaimed with biosolids 

 2010: University of Guelph – fate of endocrine disruption during biosolids treatment 
processes

 2010: College of William and Mary: bioavailability of PDBEs using earthworms and 
crickets in laboratory

 2013: Park, et al. (Tom Young team, UC Davis): Triclosan has “little relative impact on 
overall community composition…” and “TCS slightly increased biomarkers of microbial 
stress, but stress biomarkers were lower in all biosolid treated soils, presumably due to 
increased availability of nutrients mitigating potential TCS toxicity.”

 2013: Puddephat thesis (Lynda McCarthy team, Ryerson Univ.): lab bioassays in 
Ontario using earthworms, springtails, brassica rapa, beans, corn, and various aquatic 
organisms
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Conclusions of Puddephat / McCarthy research:

Puddephat, 2013:
“The findings showed that biosolids had little 
negative impact on the terrestrial biota examined 
and as a general rule, there was no impact 
observed. Where effects were observed, the 
majority of instances were positive. In the few 
instances where there was negative impact 
observed, for example in the initial growth stages 
of the plant bioassays, with further development 
of the organism, there was no longer a significant 
difference between the reference and treatment 
plants.”  
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What does it 
mean for biosolids management? 
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What does it mean?

 TOrCs in wastewater are removed/broken down during treatment 
or remain in effluent or solids.  A few increase in concentrations 
due to biochemical processes.

 TOrCs in biosolids are generally strongly adsorbed to organic 
matter and in mineral form (hydrophilic compounds are in 
effluent). Their generally high log Kow values mean that solid 
phase retention is great and that release is small, that leaching 
through soils and subsequent groundwater contamination is likely 
small, that water solubility is likely low, and that availability to 
organisms dependent on water solubility (plant uptake) is likely 
small. 

 Decades of research on organic compounds in soils provide 
understanding for TOrCs//PPCPs: most degrade (half-lives vary, 
but most are less than six months).

 Pot studies spiked with fresh chemicals (PPCPs, etc.) are not 
representative of field conditions.

Perspective: 

4 times as 
much 
antimicrobials 
used in 
agriculture 
than humans

U. S. manure:
~ 1.1 billion 
wet tons / year

U. S. biosolids:
~ 36 million 
wet tons / year
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What does it mean?

 Healthy, microbially-active soils are the best 
medium for treatment of traces of organic chemicals
that have demonstrated benefits to society.

 Significant impacts to biota have been measured in 
aquatic environments, but not in biosolids-amended 
soils and plants (under typical biosolids scenarios).

 Risk to human health through biosolids-application-
to-soil pathways appear to be negligible. Far 
greater human exposure to most are through daily 
use of products.

 Source reduction should focus on persistent 
compounds with known or potential toxicity.

Remember: 

1 ppm = 1 
second in 
11.6 days

1 ppb = 1 
second in 
31.7 years

1 ppt = 1 
second in 
31,700 years
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 How much more concentrated is BPA in 
these receipts than in biosolids?

a)  Equal      b) 400x        c) 4000x

Save your credit card receipts?
BPA in credit card receipts = 8 -17 g/kg

BPA –BisphenolA

BPA in biosolids = 0.1ð4.6 mg/kg

Modified from Sally Brown



nebiosolids.org

http://www.nwbiosolids.org/EventPubs/NWbiosolids_R
ISKbrochure.pdf



nebiosolids.org

Number of years of contact = 1 dose

From NW Biosolids fact sheet
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Pharmaceutical –17α-Ethynilestradiol

Not ready to start a family?
How much biosolids do you have to eat to get 

1 low dose of birth control pill?

 EE2 in a low dose birth control pill = 50 µg

 EE2 in biosolids  = 4.6 µg/kg

 10 kg biosolids = EE2 in one pill

Modified from Sally Brown
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Q: Where do we want to put trace chemicals?  
(We can’t remove every bit from wastewater.)

“These terrestrial systems have 

orders of magnitude greater 

microbial capability and residence 

time to achieve decomposition 

and assimilation compared with 

aquatic systems.”
– Overcash, Sims, Sims, and Neiman, 2005

A: Get them into the solids…and into soils…

…because healthy soils (e.g. enriched with biosolids 

and/or other organic amendments) are the best 

media for degrading most TOrCs.
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Q: Or do we try to remove at least those of known 

concern, using tertiary treatment?(e.g. ozonation, activated C, etc.)

“There is increasing urgency about the need to improve the performance of 
sewage (wastewater) treatment in order to eliminate polar organics from 
domestic sources that we know, or fear, are harming wildlife. The issue is 
taken so seriously that the Swiss Federal Government is planning to introduce 
sophisticated tertiary treatment to many of its sewage treatment plants 
(STPs) to eliminate these worrisome contaminants. Based on current 
knowledge, most of the proposed techniques would appear to be very 
expensive to build and maintain…. For the UK a cost of £31 billion is 
predicted… However, we believe the issue requires further critical 
examination before action is taken.”

--Johnson, A.C. and J. P Sumpter, 2015. Improving the quality of wastewater to tackle 
trace organic contaminants: think before you act! Env. Sci. & Tech., 49:3999-4000.

Other alternatives for solids are landfill disposal or 

incineration, each of which cause other, significant 

environmental impacts (e.g GHG & air emissions, loss of resources, etc.)
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Best management to address TOrCs

Focus on biosolids quality.

Source reduction works.  Enforce industrial 

pretreatment.  Support phase-outs of persistent 

TOrCs. Year Cadmium Chromium Copper Lead Nickel Zinc

1973 33 712 700 1,261 148 2,031

1983 12.5 360 361 421 79 1,701

1993 7.3 209 764 225 51 1,444

2000 4.2 115 566 178 53 1,619

Philadelphia Water District biosolids quality over time, courtesy of Bill Toffey.
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What biosolids managers can do…

Focus on biosolids quality.

• When possible, use treatment processes that 

degrade TOrCs: biological processes are most 

effective.

• Use multiple processes, e.g. anaerobic 

digestion followed by composting & application.

+  + 
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What biosolids managers can do…

Use Best Management Practices.

• Apply at agronomic rate*, which limits total mass 

of TOrCs while providing optimum level of 

benefits.

• Maintain setbacks from surface & groundwater*, 

which keeps TOrCs out of the more sensitive 

aquatic environment.

• Apply to aerated soils and incorporate when 

possible, which aids decomposition of TOrCs & 

avoids direct ingestion.

• Use the same BMPs for manures/other residuals.

• Follow research & update BMPs.     *required by regs.
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Public & media concerns  reg &  legal battles

 British Columbia

 Washington State

 Kern County, CA

 North Texas

 The Carolinas
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Public & media concerns  regulatory &  legal battles

 Whole Foods

 Global GAP
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Public & media concerns  regulatory &  legal battles

 The staying power of critics & the Internet
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Public Communications

for Water Professionals

Contents
¶ Chapter 1 Public Communications = Public 

Relations, Information, Education, and Involvement 

¶ Chapter 2 Your Communications Strategy

¶ Chapter 3 Create Your Communication Tools

¶ Chapter 4 Face to Face

¶ Chapter 5 Advisory Committees

¶ Chapter 6 Working with the Media 

¶ Chapter 7 Conflict, Complaints and Crisis 

¶ Appendix: 

1. Excellent Websites 

2. Speak Up 

3. Facility Tours 

4. Sample News Release 

5. Joe’s Pocket Guide to Journalists 

6. Media Panel Speaks Out 

7. How an Earthquake Can Shake up Communications 

8. The Four Stages of  Risk Communication 

9. The Four Traditional Stages of  a Risk Controversy 

10.Reducing Outrage The Principal Strategies 

Available at www.wef.org

Resources for public outreach & involvement
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Beecher et 

al., 2004

Eggers et al., 

2011

Resources for public outreach & involvement
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See Chapter 3

Resources for public outreach & involvement
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Resources for public outreach & involvement

See Water Environment & Technology, March 2016, WEF
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Understand  the social science…

People think it’s dangerous 
because they’re upset, not 
the opposite.”

--Peter Sandman, 2/27/2000, Boston

(Keep them from being upset; treat them well!)
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But let’s not forget the many successes!

 Proactive outreach & communications:
 Loop

 Positive coverage & developments:
 NPR stories

 PA Supreme Court – biosolids = “normal ag activity”
 NY Department of Agricultural Management - RTF
 Gilmanton, NH – farmers speak up to support biosolids

Group leaders join ABBA – Share your news & activities 
quarterly:
 Send an email to info@nebiosolids.org
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loopforyoursoil.com

Biosolids are 
products.

http://www.loopforyoursoil.com/what-is-loop/galleries/
http://www.loopforyoursoil.com/what-is-loop/galleries/
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“So, the drive to make good use of 
human waste has been largely stalled 
for years, and despite a steady stream 
of innovations, almost half of it is still 
wasted.”

– Frank Morris, NPR, 10 April 2013 

(http://www.npr.org/blogs/thesalt/2013/04/10/176822392/cities
-turn-sewage-into-black-gold-for-local-farms)

On National Public Radio (NPR)
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Innovative uses

 Biosolids as tools to solve environmental challenges & advance 
sustainability

 Carbon sequestration  / GHG emissions mitigation

 Fertilizer replacement

 Methane mitigation

 Reclamation

 Fertilizing energy crops

 Interest in mining metals, rare earth elements, etc. in wastewater.
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Early growth of corn on control (left) and compost amended (right)
plots on Woodstown silt loam soil (Epstein and Chaney, 1974).

Slide courtesy of Rufus Chaney, PhD, USDA ARS
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Revegetated coal mine spoil at Frostburg, MD, treated with 
composted biosolids (Armiger et al., 1975).

Slide courtesy of Rufus Chaney, PhD, USDA ARS
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Slide courtesy of Rufus Chaney, PhD, USDA ARS
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Palmerton, PA: Blue Mountain – 1999
Foreground = Biosolids+Limestone+FlyAsh; Background = untreated Control

Appalachian Trail (“protected” area)

Slide courtesy of Rufus Chaney, PhD, USDA ARS
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Land reclamation
superfund sites, minelands, etc…

Colorado, photos courtesy of Sally Brown
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Land reclamation
superfund sites, minelands, etc…

Pennsylvania, photos courtesy of Nora Goldstein
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

Landfill Closure / Methane Mitigation

Slide courtesy of Sylvis, 

Vancouver, BC
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

Landfill Leachate Treatment

Slide courtesy of Sylvis, 

Vancouver, BC
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

Carbon Sequestration Plantations

Slide courtesy of Sylvis, 

Vancouver, BC
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

Acid Rock Drainage Mitigation

Slide courtesy of Sylvis, 

Vancouver, BC
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

Forest Productivity

Slide courtesy of Sylvis, 

Vancouver, BC
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Farmers Love Biosolids

260 lb N/ac10 ton biosolids/ac

FertilizerBiosolids

Net Profit Increase = $250 – $500 per acre

Slide courtesy Lakhwinder

Hundal, MWRDG Chicago
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

Zinc Deficient Soils in U.S.

Our Farmland Is Nutrient Deficient! 

• Emphasis on application of NPK only

• Micronutrients are rarely applied to farmland

• Limited or no change in cropping pattern

Our soils are 
showing 

micronutrient 
deficiency

Slide courtesy Lakhwinder

Hundal, MWRDG Chicago
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
Essential Elements for Proper Plant Growth
Carbon (C), Hydrogen (H), oxygen (O)

 Major Nutrients
 Nitrogen (N)
 Phosphorous (P)
 Potassium (K)

 Minor Nutrients
 Calcium (Ca)
 Magnesium (Mg)
 Sulfur (S)

 Micro Nutrients
 Iron (Fe)
 Manganese (Mn)
 Boron (B)
 Chlorine (Cl)
 Molybdenum (Mo)
 Zinc (Zn)
 Copper (Cu)

Soil

Slide courtesy Lakhwinder

Hundal, MWRDG Chicago
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Managing biosolids & other organic residuals:

What’s ideal for sustainability? 

MAXIMIZE BENEFICIAL USES OF RESOURCES

Reduce/control/mitigate trace elements (e.g. metals), pathogens, synthetic 
and natural organic chemical compounds, odors, nuisances

Constituent Benefits Concerns

Water valuable in agriculture in dry times cost of transport

Organic matter vital to soils putrescible, odor

Nutrients plant & animal food impacts to water

Energy  renewable, displaces oil/gas air emissions, no 
use of nutrients & 

organic matter if 

incinerated

MANAGE TO MINIMIZE POTENTIAL RISKS
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My garden: biosolids compost

April 2012

May 2, 2013
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What NEBRA Does For You
Tours, workshops, conferences, outreach to advance best practices 
& understanding to advance the recycling of biosolids & other 
organic residuals in New England & eastern Canada.
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What NEBRA Does For You

NEBRAMail – free email newsletter; sign up at 
nebiosolids.org

On Twitter:  @nebiosolids

 Tracking & sharing 
research, news, 
legislation, & regulation

We depend on 
members.  Join.

nebiosolids.org
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Ned Beecher

ned.beecher@nebiosolids.org

603-323-7654

Sign up for free NEBRAMail:
left side of nebiosolids.org

NEBRA is a resource for you.
Support it.

mailto:ned.beecher@nebiosolids.org

