
Manure Processing - The North Carolina Experience

Ciaran Carroll, Teagasc, Moorepark

North Carolina (NC) is well ahead of Ireland in evaluating manure

processing technology and the picture so far is far from positive. With a

breeding herd of over one million sows, it is the second biggest pig

production state in the U.S., producing an estimated 17 million m3 (3.74

billion gallons) of pig manure annually. This manure is flushed from the

buildings into open-air lagoons and is later spread on land as a fertiliser.

Concerns about the environmental effects of lagoons led to an effort in

2000 to find new treatment methods.

An agreement between the Attorney General of North Carolina,

Smithfield Foods, Premium Standard Farms and Frontline Farmers sought

to identify and implement “Environmentally Superior Technologies” (EST)

for pig manure management compared to the conventional lagoon / spray

field system. Over $18 million was committed to the project by

Smithfields ($16 million) and Premium Standard Farms ($2.1 million). The

agreement defines an EST as any technology that (1) is permittable by

the appropriate governmental authority; (2) is determined to be

technically, operationally and economically feasible and (3) meets the

following performance standards:



(i) Eliminates the discharge of animal manure to surface waters

and groundwater through direct discharge, seepage or

runoff;

(ii) Substantially eliminates atmospheric emissions of ammonia

(80% reduction);

(iii) Substantially eliminates the emission of odour that is

detectable beyond the boundaries of the parcel of land on

which the pig farm is located (on an index scale from 0-8

odour intensity levels should not exceed 2 at the boundary

line);

(iv) Substantially eliminate the release of disease-transmitting

vectors and airborne pathogens (4 log reduction);

(v) Substantially eliminate nutrient and heavy metal

contamination of soil and groundwater (75% reduction in

total nitrogen; 50% reduction in total phosphorus, copper

and zinc).

The agreement requires that considerations for economic feasibility

include a cost / return analysis for each technology and determination

of the impact that the adoption of EST may have on the

competitiveness of the NC pork industry.

From over 100 proposals, 16 candidate EST technologies were

selected. By 2005 reports showed that 5 technologies had met the

required environmental performance standards and were considered

to be contingent EST.



Determinations of operational and economic feasibility and

permittability, were then required. More time has been given to two

of the five technologies to try to refine their process and cut their

costs. These are:

1. Super Soils – a liquid treatment system developed by Super

Soils Systems USA. It involves flushing manure from the barns

into tanks, where solids and liquids are separated. The solids

are removed for use as fertiliser. The liquids were processed

through a series of metal tanks to remove nitorgen and

phosphorus. Most of the wastewater is recycled for flushing

the buildings, and the rest is used to irrigate fields.

2. ORBIT – a solids treatment system developed by Orbit Energy.

It is a high solids anaerobic digester system which features an

enclosed steel container that removes oxygen and uses

microorganisms over 14 to 21 days to convert solid waste into

methane and carbon dioxide. These gases can then be used to

generate electricity. A $1.2 million environmental grant from

the state is paying for the additional research, which should be

finished by late summer 2006. After that it will be decided

whether any technology meets the standards to require the

company farmers to adopt them.



At the end of December 2005, Dr. Mike Williams (NC State

University professor overseeing the project) stated that, at

present, none of the systems appear to be financially viable. So far

the technologies appear to cost more than two to five times as much

as the current lagoon / spray field methods. The lagoon / spray

field method costs about €92 per sow (€4.20/pig or 6 cent/kg

deadweight). The “Super Soils” system costs almost five times more

than the lagoon / spray field method at almost €460 per sow (€21/

pig or 28 cent/kg deadweight). Costings on the Orbit system are

estimated at €429 per sow (€19.60/pig or 26 cent/ kg deadweight).

A complete manure management system would require both liquid

and solids processing. Combining the Super Soils and Orbit systems

would cost an estimated €711 per sow (€33/pig or 43 cent/kg

deadweight). Final reports are due in Summer 2006.

Current debate exists on what’s “economically feasible”? The

majority of the economic advisory panel has endorsed the concept

that farmers must accept at least some increased cost of doing

business. The farmer position is that economic feasibility means no

increased cost of doing business. Implementation of EST could mean

a 12% reduction in the state’s herd size. Farmers have said that the

agreement with the state did not seek to close farms or reduce the

number of pigs in North Carolina.



Dr. Williams stated that it was unrealistic to expect a rapid

conversion to a new technology, even if one meets all the

requirements. He suggests a reasonable time frame would be over a

decade – getting new technologies authorized by state environmental

authorities, building them and training farmers is a huge task. He

also stated that government incentives will be critical to making the

technologies work.

Manure Processing in Ireland

In 2002 Roughty Valley pig cooperative developed a treatment

system involving manure separation, aeration, anaerobic digestion,

filtration and precipitation. The manure is separated into a solid and

liquid fraction. The solid fraction is composted with wood chippings

and subsequently used as a soil conditioner in gardens and green

areas in new housing developments.

The liquid fraction is processed through an anaerobic digester

producing methane gas which is used to produce electricity to heat

the farrowing and first stage weaner rooms. The remaining liquid

product is aerated and filtered through a sand filter bed further

reducing the B.O.D. and other nutrient levels. Chemical phosphorus

removal is achieved by the addition of magnesium chloride and the

resulting sludge is collected and added to the solid fraction at the

composting stage. An upflow polishing filter further reduces solids



from the liquid. It is proposed to filter the final product through an

integrated constructed wetland system.

Christy Hussey, the manager at the Roughty Valley unit has gained

considerable knowledge in the development and operation of the

system. Significant money and time have been invested. There are

further processes, such as other forms of phosphorus removal which

need to be examined in order to fine-tune the system. It presents a

unique opportunity to evaluate the potential of such systems in

Ireland. More time and funding are needed to fully evaluate it. It

would be an ideal pilot scheme to carry out research projects to

assess the different components involved and any others that may

be developed in the future. It may even have applications outside of

pig production. It is a project that the government and pig sector

should be looking at before proceeding any further down the manure

treatment road. As a result of the nirates directive and subsequent

S.I. 788 legislation there is a lot of interest in manure processing.

Investing money in new projects should only be considered after

evaluating the Roughty Valley project fully.


