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A.  Background: 

 
Like many other agricultural states, Ohio has experienced a decline in the number of 
facilities capable of processing their crops.  Trends within the economics of the food 
processing industry have led to a concentration of processing capacity into fewer, larger 
facilities, primarily located in regions where the supply of their raw materials are 
similarly concentrated.  This phenomenon is particularly evident in the processing of 
livestock.  Nationwide, the number of federally inspected meat and poultry slaughtering 
operations has declined by more than 40% over the past decade.  As the industry has 
become more concentrated, it has also tended toward vertical integration.  Most large 
meat and poultry suppliers control their respective supplies of animals, either through 
actual ownership or exclusive contractual arrangements with selected growers.  As a 
result, operators that produce small numbers of meat animals are effectively locked out of 
opportunities to market their products.  This causes an increasingly significant reduction 
in farm income.    
 
Unfortunately, this is occurring at a time when another trend, rapidly increasing demand 
for local products, is occurring throughout the nation.  Because of concerns with food 
quality, safety, and security, consumers everywhere are demanding to know the origin of 
the food products that they consume.  This phenomenon, coupled with concerns that have 
been brought about by high profile food safety incidents, have caused demand for local 
food to skyrocket.  Major retailers such as Kroger, Safeway, and Whole Foods are 
aggressively seeking local supplies of produce, and especially meat and poultry products.  
This represents several potentially positive economic opportunities.  First and most 
significantly, the increase in demand for local food is accompanied by an increase in the 
prices that consumers are willing to pay for local products.  This offers significant 
opportunities to enhance the income of local producers.  Also, local production tends to 
be primarily from small producers, which will tend to lessen the concentration within the 
agricultural and livestock producing sectors in Ohio and other states. 
 
In November and December of 2007, the incoming administration of Governor-elect Ted 
Strickland held a series of “listening sessions” with stakeholders to help to set the 
direction of the various State departments.  Several of these sessions were held in 
Columbus to determine needs of Ohio’s agricultural community that could be addressed 
by the Ohio Department of Agriculture.  Among the most frequently mentioned issues 
was Ohio’s lack of processing capacity for fruits, vegetables, meat, and poultry.  A 
number of stakeholders in Ohio agriculture mentioned specifically issues with small 
producers attempting to process poultry within the State.  The Ohio Department of 
Agriculture has used Specialty Crop Block Grant Funds to support some of the projects 
and initiatives that were mentioned in these meetings.  The objectives of many of the 
projects are oriented toward economic development and advocacy of the agricultural 
sector, as opposed to a purely regulatory orientation.  The Department has indicated their 
intention to use a portion of these funds to provide funding for an expansion of Ohio’s 
poultry processing capacity.   
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The Department has indicated their intention to issue a formal Request for Proposals 
(RFP) to design, construct, and operate a Small-Scale Mobile Poultry processing unit.  
The Center for Innovative Food Technology (CIFT), the Agroecosystems Management 
Program (AMP) from the Ohio Agricultural Research and Development Center 
(OARDC), Innovative Farmers of Ohio (IFO), the Wayne County Economic 
Development Council, and representatives of the Ohio Department of Agriculture formed 
a group to structure the RFP and to evaluate the proposals received.  During those 
discussions, the types of systems currently being used in other states were discussed.  It 
was also decided during these discussions that CIFT would take the lead in evaluating the 
applicability, technical and operational feasibility, and potential economic viability of 
operating one of these types of systems within Ohio. 
 

B.  Objective: 

 

The objective of this analysis is to determine the economic, technical, and operational 
viability of operating a small-scale, mobile facility for the slaughter and packaging of 
chickens raised in Ohio.  The analysis will evaluate the ability of a small scale system to: 

- operate profitably within the capacity constraints imposed by its design, 
- operate within the regulatory parameters established by the Ohio Department of 

Agriculture, 
- effectively generate products that are attractive to consumers and acceptable to 

retailers, 
- legally operate within all regulations in multiple jurisdictions within the State of 

Ohio. 
Through the discussions that led up to the initiation of this study, discussions were 
ongoing regarding the overall level of demand among poultry producers for the facility as 
envisioned in this study.  An assumption was made on an intuitive basis that the demand, 
if not currently existing, would develop after a mobile facility was constructed.  That 
census is not a part of this study.  Other groups within the State, the Agroecosystems 
Management Program, Innovative Farmers of Ohio, the Wayne County Economic 
Development Council, Ohio State University Extension, and several other groups, are 
currently analyzing the demand and potential demand for a small scale unit. 
 
In assessing the feasibility of a mobile unit, the systems that are currently utilized by 
several different states will be evaluated for their suitability within the regulatory 
constraints imposed in Ohio.  Additionally, conceptual, design, and engineering 
modifications made for the sake of enhanced food safety, production efficiency, or 
overall throughput will be considered. 
 
A summary report will be prepared, and will include conclusions regarding the optimum 
system for Ohio, as well as its potential for on going operations.  A portion of the final 
recommendation will deal with the management structure that seems to be optimal based 
on the potential economics. 
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C.  Methodology/Approach: 

 
There are several mobile poultry slaughtering systems in use throughout the country.  
They include a system that is operating in Washington State which was designed and 
built by the Community Agricultural Development Center in collaboration with 
Washington State University Stevens County Extension.  A smaller and less complicated 
system is operated in New York State by the Northeast Pastured Poultry Association 
(NEPPA).  The design and construction of this unit was supported and funded by Heifer 
Project International, and USDA Natural Resources Conservation Service “Graze New 
York” Program.  The most well-known system in use is one in Kentucky.  Sometimes 
called the “Cadillac” of MPU’s, the system was funded by grants from the Kentucky 
Department of Agriculture, the Southern Region Sustainable Agriculture Research and 
Education (SARE) program, and the Heifer Project International.  A management team 
which includes representatives from the Heifer Project and Kentucky State University 
Extension manage the operation of the system.  Finally, the State of Vermont, through its 
Department of Agriculture, funded the construction of a unit which was delivered to them 
in November of 2008.  (The Vermont unit was actually constructed in Ohio, by Brothers 
Body and Equipment in Galion.)  Other state that are known to have constructed a unit, or 
who are in the process of doing so, include a group in Central California, a group in 
Montana, and a system in Puerto Rico. 
 
In developing an evaluation strategy for the study, CIFT reviewed the current literature 
for details involving these systems.  Additionally, publications involving procedures for 
raising, handling, and processing pastured poultry from Cornell University, and 
publications regarding custom poultry processing were consulted.  Organizations that are 
involved in this area include the American Livestock Breeds Conservancy (ALBC), the 
National Center for Appropriate Technology (NCAT), and the American Pastured 
Poultry Association (APPA).  Articles and publications from the South-Central New 
York Resource Conservation and Development program were also reviewed to determine 
the system model most suited to Ohio’s current situation.  The B.C. Food Processors 
Association recently published a comparative analysis of MPU’s throughout the United 
States and Canada, which was consulted in the initial analysis of options.  Finally, a May 
2003 study from the Appropriate Technology Transfer for Rural Areas (ATTRA) 
program was consulted for its comparative analysis of the economics of various 
techniques for small scale poultry processing. 
 
A preliminary engineering and operational analysis of these information sources implied 
that there are three basic models for mobile processing in use.  The simplest of these is an 
unenclosed, flatbed trailer mounted system that moves among farms.  Until several years 
ago, there was an on farm operation of this type in Ohio, located at Tea Hill Poultry in 
Loudonville.  This system has the advantage of being the least expensive configuration 
possible.  This type of system was ruled out for Ohio because of an inadequate means of 
ensuring food safety.  This decision was supported by the Ohio Department of 
Agriculture, Division of Meat Inspection, the lead agency within Ohio for ensuring food 
safety.   
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After eliminating the outdoor, unenclosed system model from consideration, emphasis 
was given to the other two commonly utilized models.  The first of these is the type of 
system illustrated by the unit in Kentucky.  In this system, a system is operated where 
parts of the slaughter-evisceration-packaging operations are performed within a mobile 
trailer, and other parts of the operations are performed in a permanent facility, or 
“docking station.”  This model allows for maximization of the return on investment for 
the trailer and equipment, and avoids several operational issues which will be discussed 
later.  This arrangement actually evolved from an earlier style of system.  Initially, the 
Kentucky model split the equipment and operations between an enclosed trailer and 
outside under a canopy.  This initial style proved to be unsatisfactory for a number of 
reasons, including potential food safety hazards, and was therefore abandoned in favor of 
the docking station configuration.  After the initial evaluation, this system was chosen as 
one for further, more in-depth evaluation. 
 
The other commonly used model is completely self-contained.  All operations are 
performed within the trailer.  A major advantage of a system of this type is that it 
maximizes accessibility to livestock producers.  Because everything required for 
slaughter and processing is included within the mobile facility, it can be taken to 
locations throughout its service area, with no additional requirement for support facilities.  
It is suitable for actual on-farm operation in many cases.  The system constructed for use 
in Vermont is typical of this style.  Along with the semi-mobile, docking station system, 
this style was selected for more in depth analysis. 
 
After selection of the two alternative styles of systems, personal visits were arranged with 
each of the two.  The project leader for the feasibility study, David Beck, Program 
Manager for the Center for Innovative Food Technology (CIFT) and several others 
visited the Kentucky State University Research and Demonstration Farm in Frankfort, 
Kentucky.  This location is the site of the first docking station used for the Kentucky 
mobile trailer. (Since the time of the visit, a second docking station has been added and a 
third is anticipated.)  During the visit, detailed engineering and operational data was 
provided that enabled the detailed evaluation of this style of system.  Detailed discussions 
were also initiated between the operational staff of the Kentucky system. 
 
Since the system that was provided to  the Vermont Department of Agriculture was 
constructed in Ohio, CIFT staff was able to visit the company that designed and 
fabricated the system, Brothers Body and Equipment in Galion, Ohio to review the 
design of the system prior to its being shipped.  Detailed costing and design information 
was provided that enabled a thorough review of the Vermont model.   
 
The next step in the evaluation was to analyze the data acquired through consultation 
with the literature, visits to the two seemingly most promising designs, and interviews 
and discussions with those involved with the design and operation of the two systems.  
The components of the analysis included reviews of the initial investment costs, 
operational costs, operational effectiveness, and ability to operate within prudent 
sanitation and food safety guidelines.  David Beck of CIFT was the primary analyst.  In 
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addition to his experience with CIFT, Beck has worked extensively in the meat 
processing industry.  His efforts were supported by Agricultural Economists Deanne 
Maus and Rebecca Singer, also of CIFT.   
 
Engineering support was provided to CIFT by JDI Associates, Springfield Township, 
Ohio, through their engineers Robert Buchwald, P.E. and David Stamm, Designer.  Navis 
Works software from the Autodesk Co. was used to model the respective equipment and 
trailer configurations, and to evaluate their operational efficiency.  Finally, 
representatives from the Ohio Department of Agriculture, Division of Meat Inspection 
were involved in the discussions regarding evaluation of the models.  Their inputs formed 
the regulatory basis for the operational framework under which the system operates.  
 

D.  Description of Processing Operations. 

 

A brief discussion follows that describes the functionality and operational procedures of a 
mobile poultry processing unit.  Each of the two configurations that will be evaluated and 
reviewed for their feasibility incorporates each of the steps that are discussed below into 
their operations. 
 

Handling and Transporting.  Broilers generally are processed when they are 
within a weight range of from 4 to 6 lbs. of live weight.  They are generally 
caught and loaded into wooden (or plastic) transport crates, which are reusable 
and can hold from 8 to 10 birds.  In either of the two systems discussed here, 
provision needs to be made for removing the birds (manually) from the crates. 
   
Killing. In larger, high volume kill operations, birds are generally immobilized, 
either electrically or with CO2.  Small scale or mobile operations do not generally 
perform this step, but rather are manually inserted; head first into stainless steel 
kill cones. 

These are available from several vendors, and are 
generally sold in systems with 4 or 5 cones 
positioned in a row.  Systems with two rows of 
cones are also available for higher capacity 
operations. Chickens are killed by severing the 
jugular veins and the carotid arteries on both sides 
of the animal’s neck.  Care needs to be taken to 
avoid severing the esophagus. 

 
Bleeding.  After the bird’s neck has been 
severed, a time of from 3 to 5 minutes is 
allowed for it to bleed out.  A collection 
system for blood must be positioned below 
the killing cones.  Blood is generally 
accumulated and disposed of in composting 
operations. 
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Scalding.  The next step in chicken processing is to immerse the birds in hot 
water to loosen its feathers.  Generally, a 
“hard scald” is used in this country.  This 
process typically requires immersion in hot 
water (from 138˚ to 148˚ F) for a time of 
from 30 to 75 seconds, depending on the 
birds.  Small scale scalders are available for 
processing as few as four birds at a time.  
Other models are equipped with baskets that 
increase the number processed concurrently 
to as many as twelve.  As the birds are dirty prior to scalding, this operation is a 
source of dirty water which much be processed at the end of daily production.  
Scalding systems can be purchased for less than $1,000, but larger, more efficient 
(and easier to clean) systems can be in the $3,000 to $5,000 range. 
 
Picking.  The standard for removing feathers from the carcass is the use of a 
small drum picker.  These systems are comprised of rotating drums equipped with 
rubber fingers around the exterior and can generally remove 
all feathers (assuming a proper scald) in about 30 seconds.   

Relatively inexpensive drum 
pickers can be purchased 
commercially that are 
capable of processing from 2 
to 12 birds simultaneously.  
Picking systems capable of 
processing 12 birds 
simultaneously for from 
$2,000 to $4,000. 

 
Removal of heads and feet.  Before the bird is opened and eviscerated, the feet 
are removed at the knee joint, the head is completely removed, and the oil gland 
with which the birds preen their feathers is removed.  The oil gland is located at 
the top of the tail.  It tends to have an unpleasant odor, so it is normally removed.  
Carcasses are then hung by the knee joint on shackles for evisceration. 
 
Evisceration. An air powered “vent cutter” with a circular blade is sometimes 
used to open the back of the bird, so that the entrails can be removed.  Others 

simply utilize knives or scissors to perform this 
operation.  The viscera (which includes intestines, 
esophagus, heart, lungs, spleen, and reproductive 
organs) except for the kidneys, is scooped out 
manually.  There are two predominant methods 
for small scale evisceration.  Some operators 
prefer to perform the operation while the bird lies 
on a stainless steel table. 
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The preferred method seems to be to eviscerate the bird 
while it is suspended from the evisceration shackle.  
Whichever method is used, the area must be well lit to 
allow for inspection of the viscera for disease.  After 
inspection, the guts are generally dropped into a 
collection cart that is kept under the inspection table or 
shackle system. 
 
Washing. Immediately after evisceration and inspection, the carcass is generally 

washed to remove all foreign material.  Special 
food grade hoses are generally used, and 
chlorinated water, to eliminate bacteria, is 
sometimes used.  Carcasses are then allowed to 
dry prior to chilling. 

 

 

 

 

Chilling.  The U.S. Department of Agriculture 
requires that the temperature of a 4 lb. chicken 
carcass be lowered to 40˚ F within 4 hours. For 
larger birds the allowed time is 6 hours.  The 
primary method for achieving this is to use large 
food grade plastic or stainless steel tubs filled 
with ice.  The tubs have small holes in the bottom 
for water to escape.  As the ice melts, it forms a 
slush.  Tubs can generally hold up to 100 birds.  Crushed ice is generally more 
thermally efficient than cubed ice.  A generally accepted rule of thumb is that one 
pound of ice is required to process one pound of dressed poultry.   
 
Further Processing.  Small scale, on farm operations do not generally process 
the carcass further.  Sales are usually made of whole birds. 
 
Packaging.  If a carcass is to be packaged, it is generally allowed to dry, or is 

blown dry with compressed air if available.  
 

Birds are packaged in one of two ways.  They are placed 
directly in plastic lined corrugated boxes that have been 
filled with ice, or they are first inserted into a plastic barrier 
bag which is clipped at the open 
end.  The packaged bird is then 
loaded into the ice filled box. 

 
 
Storage.  Boxed product must be held in refrigerated storage at a temperature that 
is sufficient to hold the product at a temperature of 40˚ F or lower. 
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Clean up and wastewater handling.  After processing is completed for the day, 
a complete washdown that adheres to Sanitation Standard Operating Procedures 
(SSOP) guidelines as issued by the USDA and the ODA.  These processes include 
a pre-rinse with hot water, application of an approved detergent, manual 
scrubbing of product contact surfaces, a final rinse with hot water, and application 
of an approved sanitizer to all contact surfaces.  The wastewater that is generated 
is typically high in biological oxygen demand (BOD), suspended organic solids, 
and fats, oils, and grease (FOG), so disposal into municipal systems can be a 
concern.  A rule of thumb that is commonly used is that 10-12 gallons of 
wastewater is generated per chicken slaughtered. 

 

E.  Evaluation and Comparison of Options. 

 
The section to follow provides analyses for each of the two models discussed above.  
These are; (1) the completely contained, totally mobile system such as the one built for 
the State of Vermont, and, (2) the semi-mobile, “docking station” type of a system that 
was developed and is used in the State of Kentucky.  An analysis was made of the 
investment, the operating costs, and the capacity of each of the types of units. 
 

Vermont-Style Enclosed Trailer 

 
The system that was constructed for the Vermont program incorporates the following 
pieces of equipment into its operation.  All are enclosed within the trailer. 

- Kill Cones 
- Blood collection carts 
- Loading tray for carcasses 
- Scalder 
- Plucker 
- Hand wash stations 
- Catch Tray 
- Evisceration table 
- Evisceration shackling system 
- Viscera collection tanks 
- Washing station 
- Chiller tubs 
- Drying station 
- Packaging station 

Total Equipment Cost = $10,000 - $15,000 
 
All processing steps are performed within the trailer.  Specifics regarding the cost and 
capacity of the trailer are as follows. 
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Trailer Size 
 

36 ft.Long  X  8ft.5in.Wide X 8 ft. High 
 

Trailer Cost 
 

$70,000 - $80,000  
 

Truck Cost 
 

$15,000  (assumes used F-250 or 
equivalent) 

Daily Capacity 
 

500 birds 

Seasonal 
Capacity 

 

 
50,000 birds (assumes 20 wk. season) 

 

   
           

Based upon a twenty week production season, estimates were established for 
operating costs, which include: 

- Fuel at current prices. 
- Insurance for vehicle and trailer. 
- Packaging containers for finished product. 
- Waste disposal costs for solid and liquid wastes. 
- Water for operations and for cleaning. 
- Ice * 
- Utilities 
- Sanitation Supplies 
- Maintenance Supplies 
- Labor ** 

 
Total Annual Operating Costs = $42,000 

 
There are several operational issues that need to be mentioned in the evaluation of this 
option. 

- The slaughter and processing operation involve high temperatures for 
scalding, and low temperatures for chilling of product.  In this model, these 
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operations are all in the trailer in separate rooms.  The differential in 
temperatures between rooms would most likely cause significant problems 
with condensation on walls and ceilings.  This would represent a serious 
sanitation problem in the opinion of ODA officials. 

 
*   An assumption is made that since the unit is completely mobile, ice must be purchased 

and transported to the various sites, since an ice maker of sufficient capacity would be 
too large to transport. 

** This assumes that a crew of four will be needed to drive the vehicle, supervise the 
slaughter, and slaughter the animals. 

 
- Also related to temperature, it would be very difficult to achieve and maintain 

temperatures low enough to allow for adequate carcass chilling in this system 
- Since everything is done within the trailer, there is a hazard for cross 

contamination which would be caused by workers moving from room to 
room. 

- Given that one pound of ice is required per pound of chicken, a daily kill of 
500 birds would require 2,000 of ice.  Since there is no provision for an ice 
making system, this would need to be trucked to the various production sites. 

- Guidelines require that birds reach 40* F within 4 hours.  With all processing 
done on farm, there are serious questions as to whether birds can be chilled in 
time in the minimal space provided within the trailer. 

- Waste disposal and wastewater disposal are issues governed by the counties in 
which production occurs.  In Ohio, this potentially means that 88 separate 
jurisdictions would need to be consulted. 

- An inspection of the Vermont trailer identified a number of design features 
that would present clean up and sanitation issues.  Most of these are directly 
related to the fact that sticking and bleeding are performed inside the trailer. 

A schematic drawing of the Vermont-Style Enclosed Trailer. 
 

 
 

Kentucky Semi-Mobile Model 
 
The other concept that was analyzed is that of a semi-mobile “docking station” system 
such as is used in Kentucky.  This system incorporates some of the equipment for use 
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within the trailer, and some is stationed outside of the trailer in the docking station.  The 
station can be any building which is cleanable, enclosed from the outside, and protected 
from infiltration by animals and insects.  In this system, killing, bleeding, and plucking 
are performed outside of the trailer.  The carcasses are put into small troughs and passed 
into the trailer through a hatch.  (Doors to the trailer must remain closed during 
production, allowing for an efficient means for preventing cross contamination.) 
 
The following equipment is used within this system. 

- Kill rack w/blood trough. (outside) 
- Scalder (outside) 
- Plucker (outside) 
- Pressure washer (outside) 
- Receiving table 
- Evisceration shackling system 
- Triple sink 
- Viscera collection tanks 
- Chill tanks (2) 
- Ice carts (2) 
- Washing station 
- Drying station 
- Bagging station 
- Ice machine (outside) 

Total Equipment Cost = $10,000 - $15,000 
 
 
 
 
 
  

 

 

 

Trailer Size 
 

20 ft. Long X 9ft. 1 in. Wide X 8 ft. high 
 

Trailer Cost 
 

$60,000 - $70,000 
 

Truck Cost 
 

$15,000 (assumes used F-250 or 
equivalent) 

 

Daily Capacity 
 

200 birds 
 

Seasonal Capacity 
 

20,000 birds (assumes 20 wk. season) 
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Based upon a twenty week production season, estimates were established for 
operating costs, which include: 

- Fuel at current prices. 
- Insurance for vehicle and trailer. 
- Packaging containers for finished product. 
- Waste disposal costs for solid and liquid wastes. 
- Water for operations and for cleaning. 
- Utilities 
- Sanitation Supplies 
- Maintenance Supplies 
- Labor * 

 
Total Annual Operating Costs = $22,000 per season 

 
Since an additional facility is involved, most of the operational issues surrounding the 
other equipment configuration are avoided.  Representatives from the Meat Safety 
Division of ODA have indicated that, assuming that the docking station is of 
sufficient sanitary condition, they would permit removal of birds in containers full of 
ice, provided they were properly covered.  This would eliminate the production 
bottleneck caused by chilling, and could increase the daily capacity. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

      Schematic drawings of the Kentucky model in operating mode and transport mode. 
 
 

* The experience of KSU Extension is that a crew of two is required to drive the truck 
and to operate the slaughter facility. 
Based upon the estimates that were discussed above regarding investment and 
operating costs, the following unit costs can be calculated for each style of system 
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              Vermont Model   Kentucky Model 

 

Trailer Cost 
 

$.16 per bird 
 

$.35 per bird 
 

Truck Cost 
 

$.04 per bird 
 

$.08 per bird 
 

Equipment Cost 
 

$.03 per bird 
 

$.06 per bird 
 

Operating Cost $.84 per bird $1.10 per bird 

 

Total Cost 

 

$1.07 per bird 

 

$1.59 per bird 

 
Note: Trailer and equipment costs are based on a 10 year useful life.  Truck costs are 
based on a 7 year useful life. 
 

F.  Conclusions 

 

Several conclusions can be reached from this analysis.  They are: 
1. The “Kentucky” operational of utilizing docking stations is preferable for 

Ohio versus the other model. Even though the above analysis indicates lower 
production costs, the data from Kentucky is based on operating experience 
versus estimates.  We feel that the cost of around $1.50-$1.60 per bird to 
operate the facility is probably much more realistic.   

2. Additionally, an analysis of sanitary and food safety aspects of the respective 
systems clearly favors the docking station model.  

3. Further, the requirement for large quantities of ice, and the ability to chill 
birds in a sanitary location outside of the trailer also favors the docking station 
model. 

4. Given unit costs of $1.59 per bird, it would be difficult to sustain a system that 
performed “contract slaughtering” for various producers.  Coupled with the 
limited capacity of a mobile system of either configuration, there does not 
appear to be adequate annual income potential to entice anyone from the 
private sector to operate a facility such as described here. 

5. Item #4 suggests one of two alternate approaches.  First, is to operate a system 
that is subsidized by a not for profit organization.  Agricultural extension, a 
state department of agriculture, or other rural economic development agency 
would be possibilities.  Another, possibly more lucrative arrangement would 
be for the formation of a cooperative venture comprised of producers.  The 
large potential economic benefit lies in the sale of local poultry to retailers.  
By connecting the operation of the mobile unit to those involved in this 
transaction, the need for ongoing subsidy by a public agency could possibly 
be eliminated. 
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