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The Johns Hopkins Center for a Livable Future 

Bloomberg School of Public Health 

615 North Wolfe Street, W7010 

Baltimore, MD 21205 

February 3, 2015 

Dr. John E. Ikerd 

University of Missouri 

Columbia, MO  

Disclaimer: The opinions expressed herein are our own and do not necessarily reflect the 

views of The Johns Hopkins University. 

Re: Bayfield manure equivalents 

Dr. Ikerd, 

Thank you for contacting us. In your letter, you had asked for assistance in characterizing 

the amount of swine manure generated at a confined feeding operation in Bayfield, 

Wisconsin. As per the WPDES permit for the facility, the operation will house a projected 

inventory of: 

 14,625 pigs (up to 55 lbs)   

 4,125 pigs (55 lbs to market)  

 7,500 sows 

 100 boars 

 

Your specific aim was to express the amount of swine manure in human equivalents—the 

number of humans it would take to produce the same mass of excreta. Using data from the 

American Society of Agricultural Engineers, we arrived at the following estimate: 

The projected swine population at the Bayfield operation will produce the equivalent 

amount of manure, measured in wet weight as-excreted, as nearly 50,000 humans. This is 

over three times the population of Bayfield County. The Bayfield operation would be 

comparable, in terms of waste generation, to the addition of a small city without the benefit 

of a wastewater treatment plant.  

A detailed description of our methods is provided below. We welcome any questions or 

comments regarding our approach.  
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Sincerely, 

 

Brent F. Kim, MHS 

Program Officer, Food Production and Public Health, Johns Hopkins Center for a Livable 

Future 

Keeve E. Nachman, PhD, MHS 

Assistant Professor, Departments of Environmental Health Sciences and Health Policy and 

Management;  

Program Director, Food Production and Public Health, Johns Hopkins Center for a Livable 

Future 
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Methods 

We calculated the projected mass of manure generated at the Bayfield operation by 

multiplying the numbers of each animal type times the amounts of manure generated per 

day, as shown in Table 1, below. Note that these values reflect the mass of waste as-

excreted, before the addition of dilution liquids (e.g., water used to flush waste from 

facilities). 

Table 1: Projected total manure generated at the Bayfield operation 

Animal type and weight 
 Total manure per animal 
(lbs / day)  

Total manure at Bayfield 
(lbs / day) 

Swine, nursery pig (28 lbs) 
                                           

2.42  
                                      

35,393  

Swine, grow-finish (154 lbs) 
                                         

10.00  
                                      

41,250  

Swine, gestating sow (440 lbs) 
                                         

11.00  
                                    

82,500  

Swine, boar (440 lbs) 
                                         

8.40  
                                         

840  

Total 
 

                                    
159,983  

 
Source: American Society of Agricultural Engineers (2005). Manure Production and Characteristics. Available 

at: http://extension.psu.edu/animals/dairy/nutrient-management/certified-dairy/tools/manure-prod-char-

d384-2.pdf 

We assume humans generate an average of 3.2 lbs of excreta daily, according the United 

Nations Environment Programme (UNEP. Wastewater and Stormwater Characteristics. 

Available at: http://www.unep.or.jp/Ietc/Publications/TechPublications/TechPub-15/2-

2/2-0.asp). 

Dividing our estimate of the projected total manure generated at the Bayfield operation by 

the average waste generated by a human arrives at: 

159,983 ÷ 3.2 = 49,995 

Thus the projected swine population at the Bayfield operation will produce the equivalent 

amount of manure, measured in wet weight as-excreted, as nearly 50,000 humans. This is 

over three times the population of Bayfield County, which was recorded as 15,156 persons 

in 2013 by the U.S. Census. 
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