




 Founded in 1999, headquartered in Chicago 
 Develops markets for non-hazardous, 

reusable waste steams from industrial 
companies and utilities 

 Two divisions: 
◦ BRM Division uses byproducts as geotechnical fill 

for construction projects 
◦ Gypsoil Division markets byproduct gypsum to the 

farming community as a crop nutrient and soil 
amendment 



 

 
User Markets 
 
Construction 
 

• Geotechnical Fills 
• Building Materials 
 
Agriculture 
 

• Soil Amendment 
• Soil Nutrients 
 
Materials Supply 
 

• Manufactured Soils 
 
Consumer 
 

• Lawn & Garden 
 
Renewable Energy 
 

• BioEnergy 

 

 
Reusable  
Waste Streams 
 
• Foundry Sand 
 

• Coal Combustion   
  By-Products 
 

• Paper Mill Residuals 
 

• FGD Gypsum 
 

• Construction &   
  Demolition Waste 
 

• Bio-Solids 
 

• Dredged Materials 
 

• Other 
  Manufacturing  
  By-Products 

Process: 
• Opportunity Assessment 
• Reuse Program Design 
• Program Management 
• Materials Marketing 
• Materials Transformation 

Capabilities: 
• Materials Technology 
• Regulatory Expertise 
• Project Management 
• Market Knowledge & Insight 

 

Environmentally Friendly Reuse Solutions 

Since 1999, Beneficial Reuse Management has implemented new programs and projects 
that have diverted more than 5 million tons of industrial byproducts from landfills. 



4 

















 Rising volumes of FGD Gypsum byproduct is 
being produced as utilities bring new 
emissions scrubbers on line. 
 

 Primary reuse market is wallboard production 
which is limited by geography and subject to 
construction market volatility 
 

 With new regulatory standards, disposal 
options will be increasingly expensive for 
utilities. 
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 The potential market for agricultural gypsum 
is enormous and has high potential to be a 
large volume reuse alternative. 
 

 Gypsum demand from farmers for use as a 
soil amendment and micro-nutrient is 
growing. 
 

 Gypsum has not been effectively marketed for 
agriculture and has lacked an organized 
distribution system. 



Total US Crop Acreage 
(320.9 million acres) 

Corn Soybeans

Wheat Cotton

All Other



Source: USDA- National 
Agricultural Statistics Service 



Crops Acreage 
Corn 3,750,000 
Soy 3,750,000 
Wheat 7,900,000 
Forage 2,400,000 
Total 17,800,000 
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Gypsum offers: 
‣ Soil amendment 
        and 
‣ Nutrients 

 
 



 20% calcium for 
peanuts, potatoes, 
tomatoes etc.  

 



 Sulfur – deficiency is 
on rise 

 With 16% Sulfate 
Sulfur, gypsum is an 
economical source of 
sulfur 



1985 2008 

National Atmospheric Deposition Program Maps 
Sulfate Ion Wet Deposition 

1985-2008 

National Atmospheric Deposition Program (NSRP-3). 2007. 
NADP Program Office, Illinois State Water Survey, 2204 
Griffith Dr., Champaign, IL 61820 



Mineral Matter

Air
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Soil Constituents 















 Balances soil chemistry 
 Flocculates soil clays 
◦ Improved soil structure 

 Increased soil biological activity 
 Increased water infiltration/ conductivity 
 Deepened rooting zone 
 Improved, sustainable soil quality 







 Higher quality rooting environment 
◦ Balanced nutrients, moisture, & oxygen 

 More usable soil 
◦ Greater root volume into the subsoil 

 Reduced stress season–long 
◦ Greater vigor during extreme weather events 
◦ Higher yield vs. genetic potential 

 Increase crop production efficiency 





 Reduced runoff/ erosion 
 Reduced nutrient loading 
 Increased efficiency of mineral fertilizer 
◦ Reduced application 

 Improved soil quality – long term 
 Sustainable crop production 
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 Universities in many States have initiated or are 
considering additional research on gypsum’s ability 
to improve soils, add nutrients, and improve yields 
◦ KS, IA, WI, IL, IN, MO, AL, MS, AR, OH, NC 
 

 New research has been initiated specifically on 
gypsum’s ability to mitigate nutrient run off to help 
improve water quality 
◦ EPRI/OSU/Gypsoil –Maumee River Watershed, OH  
◦ EPRI/UW/Gypsoil – Fox River Watershed, WI 
◦ USDA-ARS/UMES/Raven Energy-Chesapeake Bay, MD 
◦ IUPUI/IPL/Gypsoil – Eagle Creek Watershed, IN 

 
 



Jack Maloney, Brownsburg, IN 
 

2,600-acre corn and soybean no-till operation 
Started applying gypsum in 2001 

Improved soil structure, water infiltration 
Better soil and water quality 

Improved yields, lower production costs 
 



 320 acre 
field 

 
 5th year 

gypsum 
 
 Corn 

 



Input Cost differential ($/acre) 

Gypsoil Program Conventional Program 
Yield Improvement 
Yield Check 150 bu/acre 123 bu/acre 
Yield Difference 27 bu/acre 
Bushel Value @ $6.00 
Yield Value Improvement $162 / acre 

- Phosphate 7.00 $                                 48.00 $                                 
- Potassium 9.00 $                                 63.00 $                               
- Lime 24.00 $                                 30.00 $                                 
- Gypsum 50.00 $                                 - $                                     

Total Inputs 90.00 $                                 141.00 $                               

Input Cost Savings $51 / acre 

Higher Yield $162 / acre 
Lower Costs $51 / acre 
Total Gypsoil Benefit $213 / acre 

Combined Benefits 





 EPA contracted with USDA to complete a 3 year risk assessment 
program beginning in 2009 
◦ Directed by Dr. Rufus Chaney at USDA-ARS Laboratory at Beltsville, 

Maryland 
 

 Comprehensive review of all prior field research on FGD gypsum 
used in agriculture including data collected from multiple EPRI 
test plots in six states 
 

 Data analyzed: 
◦ Crop Yield   
◦ Soil Quality 
◦ Meteorological Data 

 
 Focus on trace  metals in soils and plant tissues 
◦  Comparisons to natural mined gypsum 
◦  Comparisons to Background Soils 
◦  Evaluation of 14 different exposure pathways 

 

◦  Plant Tissue Metals 
◦  Mercury 

 



 FGD gypsum contains very low levels of trace metals relative 
to both natural mined gypsum and to background soils 
 

 “It is difficult to identify any adverse effects of use 
of FGD gypsum in agriculture” 
 

 Trace metals levels for FGD gypsum are well below standards 
for land application of Biosolids to farmland 
 

 Maximum lifetime metal loading rates of application of FGD 
gypsum are well within allowable tolerances 



Trace Constituent FGD Gypsum  
(ppm) 

Mined Gypsum (ppm) National Background in 
Soils, Lower 25th 
percentile (ppm) 

Antimony 2.0-9.1 0.02-0.28 0.3 

Arsenic 0.6-4.0 0.19-3.0 4.21 

Cadmium .02-1.2 <2-0.5 0.19 

Chromium 1.3-42.0 8.7-30.5 28.6 

Lead 0.8-12.0 All<5 14.5 

Mercury 0.01-1.4 0.00044-0.025 0.039 

Molybdenum 0.5-12.0 All<3 0.44 

Nickel 0.73-20.1 <4-11.9 11.8 

Selenium 2.0-30.0 11.3-21.1 0.21 

Thallium 0.6-2.0 All<15 0.3 

Vanadium <1-73.2 <2-12.7 45.9 

Zinc 3.4-47.5 13.1-27.5 36.8 

Sources: DOE. 2007. Unpublished data. U.S. Department of Energy; EPA. 2007. Unpublished 
data. Office of Research and Development, U.S. Environmental Protection Agency; EPRI. 
2007. Unpublished data. Electric Power Research Institute; OSU. 2006. Gypsum for 
Agricultural Use in Ohio-Sources and Quality of Available Products. Ohio State University 
Extension Fact Sheet, ANR-20-05. http://ohioline.osu.edu/anr-fact/0020.html; Shacklette 
and Boerngen. 1984. Element Concentrations in Soils and Other Surficial Materials of the 
Conterminous United States. U.S. Geological Survey Professional Paper 1270. Washington, 
D.C.; U.S. Government Printing Office; USGS. 2005. Major-and Trace-Element 
Concentrations in Soils from Two Continental-Scale Transects of the United States and 
Canada. Open-File Report 2005-1253, U.S. Geological Survey. 
http://pubs.usgs.gov/of/2005/1253  

http://ohioline.osu.edu/anr-fact/0020.html
http://pubs.usgs.gov/of/2005/1253


(mg/kg) 
Part 503 

Exceptional 
Quality BioSolid 

FGD Gypsum 
Typical Range 

per USEPA 
BRM Customer 

Plant A 
BRM Customer 

Plant B 

Metal 
Arsenic 41 .6-4.0 <.43 2.4 

Cadmium 39 .2-1.2 0.042 n.d. 

Copper 1500 1.1-4.7 No data 4.6 

Lead 300 .8-12.0 1.5 n.d. 

Mercury 17 .01-1.4 0.97 0.08 

Molybdenum 75 .5-12.0 0.31 2.89 

Nickel 420 .73-20.1 2.6 2.6 

Selenium 100 2.0-30.0 12 4.12 

Zinc 2800 3.4-47.5 5.5 10 



 Because it is a byproduct, many States regulate and 
permit under environmental codes 

 In addition State agricultural regulations apply to 
FGD gypsum 

 At least 20 States have approved FGD gypsum for 
use in agriculture and several more are now 
considering it 

 Permitting requirements differ from State to State 
and the approval process can be difficult and time 
consuming 





River 

Truck 

Current 
Supply 
Partners 



Advanced 
Distribution Sites 

Supply Partners 

100 mile 
radius 

Corn Soybean Alfalfa Forage Addtl Crops Overall Total 

Total 
Harvested 
Crop Acres 

38,792,397 36,536,865 2,737,120 7,007,784 2,453,018 87,527,7184 
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