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National Pork Producers Council
P.O,  Box  10383
Des Moines. owa 50306 USA

{515) 223 2600
FAX (5r5) 223,2646
www.nppc.org

March 7. 2OAO

Dennis Burke
Cyclus Envirosystems, Inc.
6007 Hill Road NE
Olyrnpia, gA 98516-955r

Dear- N].r. Burke:

Enclosed you will find a copy of the Feasibility Studies that were completed
last year by Cavanaugh & Associates. You can also access the reports on our
website. The web address is: www.nppc.org/PROD/OSl/cavanaugh/

It is our hope that these reports will be of benefit to our producers.

Sincerely,

, . . t ." ) t  
' * i  "

Linda Aycock
Research Program Manager

Off ice Locat ion:  I776 N.W. 114th Street  .  C ve,  lowa 50325 USA
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Introduction

At the 1997 world Pork Expo, National pork producers council

announced a new initiative that would try to find producer friendly solutions
to odor from hog manure. The initiative would be funded with checkoff

dollars. The Odor Solutions Initiative (OSI) Committee was formed to solicit
and evaluate biological, chemical, mechanical, nutritional and management

technologies that would abate or eliminate odor. The OSI Committee is
chaired by John Kellogg, Illinois producer; and is a mix of producers and
scientists.

Several hundred companies were given the opportunity to submit a
proposal to have NPPC evaluate their technologies in April 1998. The OSI
Committee reviewed all proposals and determined that several warranted
further evaluation using additional criteria. Thus, in the spring of 1999,
National Pork Producers Council contracted with Cavanaugh & Associates,

P.A. - Consulting Engineers of Winston - Salem, North Carolina to provide a
technical and economic analysis (also referred to as a feasibility study) of
several proposals selected by OSI. Proposals in the manure pit additive

category will be evaluated in a column test program at Purdue University.
The pit additive proposals did not go through the Cavanaugh evaluation
process.

Each report, or Proposal Evaluation Summary, consists of a TechnoloEr
Evaluation Narrative, a Technical Analysis, Site Specific Data (Daily Basis),
and an Economic Analysis. Of great benefit to the producer is the cost per pig
for each technologr (found in the Economic Analysis portion).
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In an effort to find common ground for evaluating the proposals,

Cavanaugh & Associates developed a set of assumptions to use in preparation

of the reports. These assumptions encompass many aspects of hog

production, i.e., number of animals, lagoon construction design, and energl

costs. The assumptions can be found on page 1.

Each vendor, who had a proposal evaluated by Cavanaugh &

Associates, was given the opportunity to make comments about the report.

Not all vendors chose to comment, however, these comments can be found at

the back of each report. It should be noted that a significant amount of time

has lapsed since the OSI Committee first received the proposals until the

publication of this book of reports. We realize that costs associated with these

proposals may have changed and suggest that vendors be contacted for up-to-

date costs associated with the technologies. Vendor information can be found

in the Technical Analysis portion.
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National Pork Producers Council
Odor Solutions Initiative

Technology Proposal Evaluations Assumptions

Preface: Comparative analysis of a broad spectrum of technologies, techniques and
process equipment operating in such a diverse environment as the swine industry is a
challenging undertaking. Many factors complicate the process: discrete growth staging,
geographical & climatological considerations, farm size & layout, barn size, barn type,
regional design & treatment preferences, growing techniques and compositc growth stage
farms combine to make analysis difficult. Some generalizations were necessary to keep
the evaluation procedure manageable and stay within the scope of the project, but every
effort was made to ensure that any data used was correlated against accepted standards
from industry, government and academia. other assumptions are as follows:

tr Waste characteristics, generation rates and lagoon design & management is based
on works by Barker, et al (North Carolina State Univ.), Jones (Purdue Univ.),
Fulhage (Univ. of Missouri), Huhnke (Okla. State), Nicolai (Univ. of Minn.) and
publications from the U.S. Dept. of Agriculture and the American Society of
Agricultural Engineers.
Animal population data is based on2.2 farrowing cycles per year and 2.8 finishing
cycles per year. Total number of animals per year (at farrowing facilities) is based
on a litter average of 9 piglets.
Two growth scenarios were allowed: farrow-to-feeder and feeder-to-finish.
Proposals utilizing a different scenario were adjusted, based on waste generation
rates and population, to an equivalent population in the closest category.
Lagoon construction was based on standards that are currently being developed
under the auspices of NRCS for the EPA. Design basis is 180 days storage and 25
year,24 hour storm (min.) assimilation with 2' of freeboard. The lagoons are lined
with synthetic geomembranes, side slopes are 2:l and aspect ratios are 2:1. Average
water depth is l0' with a 3' freeboard. Construction costs, nationwide, average
$2.60/cubic yard for earthwork and $1.20lsquare foot for liners. Lagoon data was
provided for comparative purposes, primarily.
Energy rates are based on $0.l0/kwhr; any proposal which departed drastically
from this value in its operating cost projection was adjusted accordingly.
Capital costs and operating costs were derived from proposal provided data. They
do not reflect the total grant request but, rather, what a grower could expect to pay.

Good and accepted engineering practices and judgement were applied in every
instance.
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National Pork Producers Councii - odor Solutions Init iative
Proposal Evaluation Summary

Cavanaugh & Associates, P.A.
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Technology Evaluation Narrative #16

Svnopsis
The AGF Technology uses proprietary processes (dissolved methane gas flotaLion) to promote anaerobic
stabilization at a unusually high rate with short retention times. The wa^ste stream is then treated further t0
remove solids and a special unit removes essentially all the phosphorus ancl ammonia (struvite) in
crystalline or pellet fbrm fertilizer.

Science Basis
Anaerobic digestion is the most efficient stabilization process from an energy stanclpoint, and is a net
encrgy producer, however, a large portion of phosphorus and nitrogcn is lost, along with much organic
matter and anaerobic bacteria. By concentrating, conserving and returnin_q the biomass (bacteria) to the
primary reactor, it is possible to improve the ability of the anaerobic riigcstion process to rapidly 6egrade
the soluble and volatile constituents of the waste, which would otherwise be lost into the effluent from the
reactor. The AGF pr(xess accomplishes this by using the availablc biogas ro function similar to Dissolve(j
Air Flotation and tlickcn and retain thc biomass within the digcster. This allows hydraulic retention tirnes
to bc shortencd without t'eer of wnshing out the viable biomass. Laboratory scale tesilng has shown that
ovcr J6%: ol'inlluent volatile solids could be converted to methane gas ancl soluble components at
hydraulic retention limes of only l0 days, compared to 50Va an<J 20 tlays in conventional digesters.
Development of a pilot opreration showed that stabilization coultl be accomplished in much less time than 5
days; tests performed at a fbod processing plant where COD levels approached 20,000 mg/l showed that
95% of the waste was converted to gas and soluble products at hydraulic retentiixr times of less than 1
day ! This also means that the effecdve capacity of *re digester increascs dramatically, or, the same degree
ol'anaerobic stabilizalion can be achieved with a much smaller digestcr.

Opinions
The AGF process represents some of the most innovalive technology seen by this reviewer to date as a
potenlial solution to the nationwide animal waste issue. Many tcchnologics lbcus on a very nirrrow part of
the issue, lailing to note that they solve one problem while creating another one. This process appears to
trave anticipated and addressed every facet of the waste treatment problem. One particular aspect is
especially impressive--they recognize the value of recovering the nutrients in the most concentrated (and
compact) firrm, struvite, which greatly improves storage, transportation and utilization aspects of nutrient
management. The cost of the process is offset by the overall eficiencies obtained and the flexibility of the
process design. The process is designed to operate with a minimum of attention (typically, 1.5 hrs./day).
It possesses potential, not only as an individual farm solution, but tr.s a collective solution.

The factual statements and opinions expressed herejn are those of tre author.
Publication of this article by the NPPC should not be construed as expressing any oprnlon,

factual determination or recommendation by NPPC regarding the autho/s work. 40
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