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Biosolids is a term 
coined in the United 
States that is typically 
used to describe 
several forms of 
treated sewage sludge 
that is intended for 
agricultural and 
horticultural use as a 
soil conditioner. 
Approximately 10 
million dry tons were 
produced in the U.S. in 
2015.  



MWRD treatment plant, Stickney, IL which 
produces ~150,000 dry tons of biosolids per year 



Approximately 10% of MWRD biosolids produced are 
classified as Class A biosolids, which is the highest quality 
category assigned to biosolids by the U.S. EPA. These 
biosolids have virtually non-detectable pathogen levels and 
the material must also comply with strict standards 
regarding heavy metals, odors and attraction to pests. 



Lost Marsh Golf Course in Hammond, IN, was a 
former dumping site for steel slag and was 
reclaimed by the application of 133,000 tons of 
biosolids. 



Dan Dinelli at North Shore CC in Glenview, 
Illinois has been actively researching the 
use of MWRD Class A biosolids as an 
organic fertilizer for many years. 



Creeping bentgrass (Agrostis stolonifera L. 
“007”) growth 40 days after seeding. 

85% sand/5% biochar/10% biosolids 
without additional fertilizers 

85% sand/15% peat + 
chemical fertilizers 



The National Academy of Sciences (2012) 
has reviewed current practices, public 
health concerns and regulator standards, 
and has concluded that "the use of these 
materials in the production of crops for 
human consumption when practiced in 
accordance with existing federal 
guidelines and regulations, presents 
negligible risk to the consumer, to crop 
production and to the environment." 

But are biosolids really safe? 



However, biosolids of any classification 
are currently not allowed to be applied to 
certified organic production fields. 



“The Stink About Human Poop As 
Fertilizer” - Natasha Geiling, Modern 
Farmer magazine, July 2014. 



The documentary “Crapshoot: The Gamble With Our Wastes,” 
a 2003 production of the National Film Board of Canada, 
questions the widespread sewering of modern cities and explores 
the environmental and public health impacts of sewage effluents 
and biosolids recycling. 
 



(Chemical) pollutants including flame retardants, 
flocculent polymers, surfactants, pharmaceuticals, 
synthetic hormones, pesticides, and plasticizers are not 
broken down by the wastewater treatment processes. 
Over 500 synthetic organic chemicals are now reported in 
sludge. None are regulated. It has been reported that 
surfactants are present in biosolids in high levels and 
degradation products are highly toxic. Pharmaceuticals 
are designed to work at very low concentrations.  As the 
level of complexity of pollutants rises, the synergistic 
effect of that complex mixture will have increasingly 
greater effects on human and animal health. 
 
“The History of Sludge for Agricultural Application.” 
  Lidia Epp, Mother Earth News, Feb. 2016 



So if biosolids are really that 
big a problem due to the 
presence of micropollutants 
and synthetic chemicals, what 
can we do to mitigate these 
issues? 



Pyrolysis of biosolids has been 
proposed as an environmentally-
friendly method of treatment which 
has recently been shown to be 
energy positive. 
 
   McNamara et al., 2016, Water Environ Res.,  88:804-10 



Our research group has been studying the use of 
biochar to replace organic amendments such as 
peat or composts in sand-based root zones such 
as golf greens and athletic fields. 



A potential problem that we envision 
with using biochars derived from 
wood in sand-based root zones is the 
much lower bulk density of these 
biochars (~0.2-0.3 g cm-3) compared 
to sand (~1.6-1.8 g cm-3), which could 
cause challenges in blending with 
the sand and potentially allowing 
biochar migration in the root zones 
over the lifespan of the green. 



In this study we pyrolyzed 
MWRD biosolids at 300, 400, 
500, 700 and 900 oC, determined 
some of their physical and 
chemical properties, and 
examined their effect on 
perennial ryegrass germination 
and growth. 



Class A 
 Biosolids 

• Cheap 
• High density 
• Low pathogen load 
• Good nutrient value 

Pyrolysis 

300-900°C 

Pyrolyzed 
 Biosolids 

• Positive biochar 
traits 

• Density ≈ sand 
• Extremely low 

pathogen load 



Biosolids were 
pyrolyzed utilizing 
a Across GCF 
Series Controlled 
Atmosphere 
Muffle Furnace. 



Bulk densities, surface areas, carbon content and 
% minerals of untreated and pyrolyzed biosolids 

MWRDB 1.97        18      43.2           56.8 
  
300°PB     2.03         20     34.8           65.2 
                     
400°PB  2.12        19      28.0           72.0 
                      
500°PB  2.42        51     18.2           81.8 
        
700°PB  2.53        40     13.0           87.0 
          
900°PB  2.71        60       4.9           95.1 
       
         
              

Sample      Bulk density   BET Carbon         Minerals 
           (g/cm3)      (m2/g)              (%)  (%) 
  

sand ≈ 1.7 



900BP (left) and a commercial wood 
biochar (right) after 24 h in water  



Chemical composition of amendments (mg kg-1) 
  Element 
    (ppm)   MWRDB   300PB   400PB   500PB    700PB   900PB 

Nitrogen  23100 20000    17900   11500      7520      3000 
Phosphorus  24380     25950    26570   27200    36410    40650 
Potassium 3886       3979      4056     4017      8116      9830           
Calcium   51760     62950    62000   83330    67600    71820          
Magnesium   22600 29230    28670   38970    28520    29060 
Sulfur  11100       9890      9720     6890      8500      9690  
Iron 19440     19530    19930   21860    28890    33370 
Chromium   185         196        199       194        232        218 
Copper (4300)*  575         621        640       602        750        831 
Zinc (7500)*  1081       1129      1161     1143      1476      1442 
Cadmium (85)*  10           10          11         10            8          11 
Lead (840)*  131         133        140       139        182        141 
Nickel (420)*  59           59          61         61          79          89 
Mercury (57)*  1        <0.1       <0.1      <0.1       <0.1       <0.1     
Arsenic (73)*  10           10          10         13          11          14 
Selenium (100)*  6             6            6           7            7            8 
              

*Below EPA maximum standards for all regulated elements 



Perennial ryegrass (Lolium perenne L. 
‘Nui’) growth in 90% sand and 10% V/V 
biosolids or pyrolyzed biosolids 14 days 
after seeding. 

10% 
500PB 

10% 
400PB 

10% 
700PB 
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300PB 

10% 
900PB 

10% 
MWRDB 



The results found in the present study indicate 
that pyrolysis of MWRD biosolids, particularly at 
lower (300-400 oC) temperatures, would present 
a viable option as a component of sand-based 
turfgrass root zones while reducing perceived or 
potential health risks from the application of 
untreated biosolids.  Further field studies using 
pyrolyzed biosolids in rootzones and topdressing 
are necessary for comparison with traditional 
amendments such as peat moss and composts. 

Conclusions 



Questions? 
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