This section should
convince the reader that
you can produce a quality
product in sufficient
quantities to meet
demand. It must also
demonstrate you know
how to produce the
product.

Manufacturing Plan ..........cccoevvvevenennnnnns,

Discuss:

L.

10.

1.

12.

Facility
Size of facility needed with a plant layout sketch.

Location
City, state and address where plant will be located.

Production

Production methods and the state of art of your production process. Discuss how
the manufacturing operation will help make the business a success. Detail
production capacity versus sales needs. Include product literature on key pieces of
equipment you will purchase and why you are buying that piece. Discuss how you
will produce or provide the service or product.

Staffing
Describe number of workers needed, the skills needed and training programs.

Inventory
Inventory policy for raw material and finished goods.

Quality
Quality control, quality assurance plans and plans to implement 1SO 9000 or QS 9000.

Material
Raw materials needed and sources of supply. List key suppliers.

Environmental Issues
Environmental issues and any anticipated environmental factors. Discuss your
environmental compliance program.

Condition of Production Assets
Condition of production facilities and equipment.

Manufacturing Process Advantages
Unique competitive advantage in the manufacturing process.

Government Requirements
Discuss how you intend to comply with governmental agencies requirements such
as OSHA for safety and air quality permits for the state of lowa.

Key Assumptions
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eeeeeee Sample Manufacturing Plan

Cattle Producers Marketing Coop has been operating at no cost out of office
space in an available building owned by the Bright County Economic
Development Corporation. However, the coop is currently looking at Larry and
Linda’s Locker Plant in Bordertown. Larry and Linda’s has been processing all of
the Marketing Coop meat products and an expansion of that facility will soon be
necessary to handle the growing volume and additional product lines. The
locker plant owners are reluctant to make further investment because of their
age and the dependence on a very special market. The building is USDA
certified and is in excellent shape. Preliminary engineering reports indicate it
can readily be expanded to provide new processing space and the installation
of a commercial kitchen for preparation of precooked product. If Marketing
Coop is the purchaser of the building, the locker owners have agreed to finance
the sale of the business.

The facility is located at 102 Creek Street, Bordertown, 1A 50325. Phone number
is (515) 294-0000.

The plant will need to be expanded to accommodate processing a volume of 20
head per day and to produce precooked product. At present, slaughter capacity
exists for 20 head per day but has not been utilized because the necessary cut-
up and cooking facilities did not exist. With the current equipment and the new
equipment that will be purchased, the facility will be equal to or better than that
of the competition. Analysis of current accounting records shows the facility,
with good management and workers, is able to produce product in a cost
effective manner.

»  Cooper vacuum packing machine

» 10 horsepower rotary vane vacuum pump

»  Lorenz smokehouse with microprocessor control
» Used electric lift

Current margins on product produced exceed 30 percent, which is ahead of
industry averages as shown in Robert Morris Financial Statement Studies. An
18-20 percent gross margin must be maintained in order to service the cost of

the following:
»  paying producers the competitive market prices they hope to receive for
their cattle;

» purchasing Larry and Linda’s on contract;

» servicing the debt on monies borrowed to upgrade the machinery and
equipment; and

*  paying a moderate wage for an acceptable general manager.

The key is the execution or use of available assets, which is a function of
management.
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Existing production assets are in good condition. Analysis of financial records
show routine maintenance has been done on the facility and equipment. As part
of the purchase process, Jay Stiles, Locker Equipment Appraisal, was hired to
provide an appraisal of the value and condition of the assets. He rated the
equipment as good to excellent.

Existing staff is adequate and can handle any increase in volume. Additional
training required for use of new equipment will be provided on contract by the
equipment vendor. If new workers are needed, existing employees will help
recruit new employees. Skidmore Community College will provide dollars for job
training for new employees using existing State of lowa job training programs
and will provide the training.

Cooler space exists to hold 100 carcasses or processed product. The company
does not want to hold product for more than five days and will attempt to tie
processing to orders to minimize inventory. Of course, the inventory policy to be
followed is “first in, first out.” Product freshness will be monitored daily by the
quality manager.

Cattle will be supplied by cooperative members. Larry Cutter will be responsible
for buying cattle. Purchase schedules will be set to include purchase from all
members based on product availability.

HACCP, OSHA and environmental plans are in place to meet all state and federal
requirements. The quality manager also plans to implement a quality system for
all aspects of the business. He is planning to implement ISO 9000 with the
assistance of the Center for Industrial Research and Service (CIRAS) at lowa
State University. Implementation will begin after the new facility is completed
and will take approximately one year.

A quality system also has been implemented with the member producers.
Marketing Coop has established a European system that tracks each animal
from birth through the slaughter and processing steps. In a sense, each animal
will have a passport or record of its history. The coop will be able to show
consumers the history of the meat they are buying. In addition, the cooperative
will be able to monitor cooperative members’ records to assure the standards of
natural product are maintained.

There are no environmental issues to be dealt with at this time. All federal, state
and local permit requirements have been met. The discharge to the local sewer
is monitored by the city and meets its requirements.
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Larry and Linda’s Locker Plant does not have any unique competitive advantage.

@ The equipment is the same as that used in other facilities. The one key
advantage is a bar code system, which allows accurate tracking of production
data and inventory. The use of bar codes will allow both natural and traditional
product to be processed and stored in the same facility. Responsibility to uphold
this advantage lies not in the equipment as much as with the management team,
which has already discussed the issue.

The facility and equipment that will be in the facility are in excellent condition
due to the maintenance program. No equipment replacement due to wear or
damage is anticipated in the near future.

A key assumption in the manufacturing plan is that Cattle Producers Marketing
Coop will be able to retain Larry Cutter as plant manager. His retention is critical
to the success of the venture because it enables the coop to continue to
provide current product while ramping up to provide more volume. If Cutter
decides not to stay with the coop, a search will be carried out to find a qualified
candidate.

Another key assumption is that the management team can successfully manage
the slaughter and processing of both traditionally raised and natural raised
cattle in the same facility.
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Quality in Meat Processes

Businesses and manufacturing companies in the United States today use many quality
systems and variations in systems. Some of these systems are: the U. S. national quality
standard known as the Malcom Baldrige standard; continuous quality improvement
(CQI); the international quality standard ISO 9000; total quality management (TQM);
quality control systems focused on product inspection and test such as HACCP; and ad
hoc systems developed by individual companies.

TQM and Malcom Baldrige systems are excellent quality systems but are not necessarily
the best starting point for a quality system for a new start-up company. This is especially
true for a company in the meat industry, which is regulated by the United States
Department of Agriculture (USDA).

[

For purposes of this manual, the 1SO 9000 definition of quality is used. Quality is defined
as the “totality of characteristics of an entity that bears on its ability to satisfy stated and
implied needs.” An “entity” is defined as an item that can be individually described and
considered. An entity may be, for example, a process, a product or an organization.” (EN
ISO 8402:1995)

This study will focus on the three systems most likely to impact a meat processing facility.
The first is a HACCP system required by the USDA. The other two systems are optional,
ISO 9000 and the USDA's American Meat Marketing Services MSC Instruction 913-1.

[

HACCP stands for Hazard Analysis Critical Control Points. The Food Safety and
Inspection Service (FSIS) of the USDA administers the program. The HACCP system is
the new system for meat processing facilities. It is designed to place responsibility for
meat quality with the processor rather than with government inspectors. HACCP can be
described as a “common-sense, risk-based, approach to preventing food
contamination.” (Food Processing Industry Quality System Guidelines, ASQ) Itisa
“logical, scientific system that can control safety problems in food production. HACCP is
now being adopted worldwide. It works with any type of food production system and
with any food. It works by controlling food safety hazards throughout the process. The
hazards can be biological, chemical or physical . . .. When a company adopts HACCP, it
puts controls into place at each point in the production system where safety problems
could occur from biological, chemical or physical hazards.” (USDA Guidebook for the
Preparation of HACCP Plans)

Seven principles make up HACCP plans:

Conduct a hazard analysis.

Identify critical control points.

Establish critical limits for each critical control point.
Establish monitoring procedures.

Establish corrective actions.

Establish record keeping procedures.

Establish verification procedures.

N o ok whd e

A USDA document, Guidebook for The Preparation of HACCP Plans, outlines the basics

[ | Manufacturing Plan - 387

For purposes of
this manual, the
IS0 gooo definition
of 7{4&&"(’(4 is used.
Quality is defined
as the “totality of
characteristics of
o entit Y that
bears on its ability
to satisfy stated
ond iwxf)fie&{ needs.”



of the system. Model HACCP plans for beef and pork slaughter are also available, along
with 11 other plans related to processing of meat. The information is available on the
internet at:

http://www.usda.gov/agency/fis

http://www.foodsafety.org/other/haccpmod.htm

http://usda.gov/fsis/keyfacts.htm

http://usda.gov/agency/fsis/toc.htm

The guidebook is recommended reading for new business start-ups. It explains how to
write a plan using a five-step process:

Bring together your HACCP resources/assemble the HACCP team.

Describe the food and its method of distribution.

Identify the intended use and consumers of the food.

Develop a process flow diagram.

Verify the diagram in the operation it is meant to represent.

o~ wn =

Those interested in implementation assistance and training from lowa State University
Extension may contact Joe Cordray, professor of animal science, at (515) 294-4266:
e-mail at jcordray@iastate.edu. Web site: http://www.iowahaccp.iastate.edu

Most manufacturers have heard of this controversial concept called ISO 9000. Some
have heard that it is only for companies that export, that it may cost a lot of money to
implement, or that it may not improve the quality of the products of services of the
company. While there may be some truth to aspects of the above statements, few
understand the positive aspects of ISO 9000 and what it can mean for their companies.

Throughout the arguments, one interesting fact remains true: More U.S. companies are
seeking certification to the 1SO 9000 standards with each passing month.

ISO 9000 is a term for a set of quality standards developed by the International
Organization for Standardization (ISO) of Geneva, Switzerland. It is a model for a quality
system that is not specific to a product, service or market, but to the quality process
itself. The 1SO 9000 quality system is generic and universal in nature in the sense that the
system can be adopted by a variety of businesses from manufacturers to service
organizations, from small firms to large, multinational, multi-site firms. 1SO 9000 is
independent of any specific industry or economic segment. Individual companies
determine how to implement the standard to meet their specific needs and the needs of
their customers.

A customer that adopts and implements the standard can receive worldwide recognition
of its quality system through an audit of the facility by a registrar, who certifies that the
company’s quality system complies with one of the three 1SO 9000 models. The registrar
will certify that the company has documented the quality system to meet the
requirements of the standard and that the employees are doing what the quality system
documentation states.
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The 1SO was founded in 1946 to promote the development of international standards and
related activities, including quality assessment, and to facilitate the exchange of goods
and services worldwide. The United States, one of 90 member countries, is represented
by the American National Standards Institute (ANSI).

In 1987, ISO’s Technical Committee 176 on quality systems published a series of five
international quality standards under the numbering system of 1ISO 9000, designed to
provide guidance and set a standard for the development of a company’s quality system.
The basis for ISO 9000 is the U.S. Department of Defense MIL-Q-9858 (1959) and the
British Standard 5750 (1979). The standards were developed primarily for use in two-
party contractual situations or for internal auditing.

ISO 9000 is now used in a much broader context to show a firm’s commitment to quality
and a quality process. This commitment is demonstrated by the adoption of one of the
ISO 9000 quality system models with verifications of the system through an audit by a
registered, independent auditor.

ISO 9000 is an international standard for establishing, documenting and maintaining a
quality system within an organization. The standard has created a consistent,
international “language of quality.”

While European governments, such as the United Kingdom, have taken the lead in
adopting and promoting 1SO 9000, more than 74 countries have adopted it, either under
the ISO designation or under a country’s own designation. In almost every case, the
adopting countries have not significantly changed the wording, meaning or requirements
of 1ISO 9000. In Europe, the European Committee for Standardization (CEN) and the
European Committee for Electrotechnical Standardization (CENELEC) have adopted the
standard as EN 29000.

In the United States, the ISO 9000 standard has been adopted as the ANSI/ASQC Q90
series, also known as the Q9000 series. The U.S. Department of Defense authorizes the
optional use of the 1SO 9000 standards on military contracts instead of MIL-Q-9858; the
FDA is incorporating the ISO 9001 standard into the Good Manufacturing Practices
(GMP) for medical devices. The Big-Three auto makers are accepting 1ISO 9000
registration in lieu of their formal quality system.

The 1SO 9000 standard has been universally adopted and is now understood
internationally to represent a company’s commitment to a quality process. The standard
is a quality system, based on the idea of building quality into every aspect of the
company with an integrated quality management system. ISO 9004 states that the quality
system involves all processes in the life cycle of a product that affects quality, from initial
identification of market needs to final satisfaction of requirements. Thus, a company’s
managers must first decide what a quality means to them and their customers.

The 1SO 9000 quality system relies heavily on the concept that quality management is an
integral part of a company’s overall management organization and that quality
management cannot be separated from general management. The quality system also
provides quality assurance. This includes planned and systematic quality activities
designed to prevent problems from occurring, detect them when they do occur and
prevent them from recurring.
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The 1SO 9000 (ANSI/ASQC Q90) series of standards contains five basic parts:

* IS0 9001 (ANSI/ASQC Q91)—This standard consists of 20 elements for a quality
system or model for the design/development, production, installation and servicing
of products.

* IS0 9002 (ANSI/ASQC Q92)—A model for quality assurance in production and
installation consisting of 18 parts.

* IS0 9003 (ANSI/ASQC Q93)—A model for quality assurance in final inspection and
testing.

* IS0 9000 (ANSI/ASQC Q90)*—Quality management and quality assurance
standards-guidelines for selection and use.

* IS0 9004 (ANSI/ASQC Q94)*—Quality Management and Quality System Elements—
Guidelines

*The last two parts are designed to increase the understanding of the use of the
Standards.

Many quality systems most commonly involve only the production side, ignoring
administrative and support areas, such as marketing or engineering. ISO as a model
involves all aspects and functions of a company and is, therefore, more comprehensive
in application and scope.

ISO also does not replace the need for product testing or meeting industry or
government products standards like those found with electrical (UL) ratings. However,
some products in Europe are required to be produced by companies who have attained
ISO 9000 certification. The products are commercial scales, industrial safety equipment,
medical devices, gas appliances, construction products and telecommunications
terminal equipment.

Three aspects of 1SO 9000 separate it from some other quality and management
processes and systems. One is the visible commitment required by management, another
is the documentation required to support the process and a third is the unique
verification/audit process to make sure a company who says they have adopted the
standard have, in fact, done that.

The IS0 9000 standard defines the documents required for an 1SO 9000 system. ISO 9000
documentation is described in terms of levels. Level one is the quality manual. At level two
are procedures. At level three are job work instructions. This is depicted in the triangle in
Figure 1. Element 4.2, Quality System outlines the documentation requirements by stating a
quality shall be prepared which makes reference to quality system procedures and
outlines the structure of the documentation used in the quality system. Sub-element 4.2.2
Quality System Procedures states that documented procedures shall be prepared. Work
instructions are not required, but a procedure may reference such a document.

The 1SO 9000 standard also calls for quality records that supply information to
management on the how well the system is working.
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Figure 1
ISO 9001 Documentation Structure

Level | ------mmmmmmmmmmmmmemmeneeeeeec [
The quality manual is a series of policy
statements for each of the elements of
the 1SO 9000 quality standard.

Level || ----------=mmmmmmemmegfmeieee Procedures

Procedures define the policy
in terms of who, what, and
where. Responsibilities and
actions are outlined.

Level [] -----mrmmmgfrmmmmmmrmmenanes Instructions

Work instructions
define specific
steps to
accomplish tasks.

The proof the system is in place and working;

Records the basis for continuous improvement actions.

ISO 9001 and ISO 9002 are the two standards that will apply to most firms. ISO 9001 is the
most comprehensive standard and contains 20 elements. 1ISO 9002 contains 19 elements
found in ISO 9001. The difference between the two standards is 1SO 9002 does not
contain element 4.4, design control.

4 Quality System Requirements

4.1 Management responsibility: responsibility and authority, quality policy, resources,
management review, management representative.

4.2 Quality system: establish, document and maintain a quality system, quality system
procedures, quality planning.

4.3 Contract review: procedure required for contract review, amendment to a contract,
records.

4.4 Design control (does not apply to ISO 9002): procedure required for design and
development planning, organizational and technical interfaces, design input, design
output, design review, design verification, design validation, design changes.

4.5 Document and data control: procedure required for document and data approval
and issue, document and data changes.
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4.6 Purchasing: procedure required for evaluation of subcontractors, purchasing data,
verification of purchased product (supplier and customer verification of
subcontracted product).

4.7 Control of customer supplied product; procedure required for control, storage and
maintenance of customer supplied product.

4.8 Product identification and traceability: procedure required for identifying products
and for unique identification, where required.

4.9 Process control: procedures to identify and plan production, installation and
servicing processes.

4.10 Receiving inspection and test: procedures required for receiving inspection and
testing, in process inspection and testing, final inspection and testing, inspection
and test records.

4.11 Control of inspection, measuring and test equipment: procedures required to
control, calibrate and maintain inspection and test equipment.

4.12 Inspection and test status: a procedure or quality plan to identify the acceptability of
product.

4.13 Control of nonconforming product; procedure required for review and disposition of
nonconforming material.

4.14 Corrective and preventative action: procedure required for corrective action and for
preventative action.

4.15 Handling, storage, packaging, preservation and delivery: procedure required for
handling, storage, packaging, preservation and delivery.

4.16 Control of quality records: procedure for handling quality records.

4.17 Internal quality audits: procedure for the internal audit activity.

4.18 Training: procedures for identifying and providing training needs and for
qualification of personnel.

4,19 Servicing: where required, a procedure for servicing.

4.20 Statistical techniques: procedure for implementation and control of statistical
techniques where need is identified.

Companies have adopted 1SO 9000 for three common reasons.

* They seek to improve quality and adopt ISO 9000 as a model for a comprehensive
quality system.

» A major customer wants them to use the ISO 9000 system to ensure supplier quality
through adoption of the standard and third party audits.

»  Companies see IS0 9000 as giving them a marketing advantage.

Marketing is the biggest reason companies take the ISO 9000 road. Some firms see 1SO
certification as a marketing tool in exporting to European countries and a way to prevent
exclusion from European markets. (No country currently excludes exports because
products are from a company without 1ISO 9000 certification.)

Benefits of 1SO 9000 can be market or contract driven. Examples might be creating
access to future markets; as a marketing tool; prevention from future exclusion to
domestic or foreign markets; or as protection against loss of a customer contract or
exclusion from the ability to bid on a government or private contract.
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However, internal benefits to a company may far exceed any marketing benefits. Internal
benefits derived as a result of adopting 1SO standards may include: increased quality
awareness; consistent direction for quality; improved communication throughout the
organization; involvement of a firm’s entire management and staff in the quality system;
control of quality costs; improved supplier quality; standardization of processes; and use
of customer feedback to improve processes and products.

ISO 9000 and HACCP are two systems that have similar requirements. One way to
understand the interrelationship between the two standards is to outline where the
required HACCP elements fit in with the 1SO 9000 elements.

Comparing ISO 9000 to HACCP

ISO Element

HACCP

4.4 Design control

Principle #4, monitoring requirements
Principle #5, HACCP deviation and
corrective action

Principle #7, issuance of production forms
to document deviation

4.10 Inspection & test, including in- Principle #6, verification procedures
process and final
4.13 Control of non-conforming product | Any product not passing requirements
4,11 Control of inspection and test Periodic HACCP verification
equipment.
4,17 Internal quality audits
4.18 Training needs I.D. training needs to perform mandated
HACCP programs
4.20 Statistical methods I.D. variability and trends in processes
4.6 Purchasing Evaluate supplier inputs and monitor
certifications, etc.
45 Document and data control All records
4.16 Quality records Retention and storage requirements
48 Product I.D. and trace Recall requirements
4.9 Process control (SSOP) Standard Sanitation Operating
4.15 Handle, etc. Procedures, which can include cleaning,

start-up and in-process inspections and
also control of chemicals, lubricants, etc.

4.14 Corrective and preventive action

Food safety consumer complaints and
investigations

417

Internal quality audits

Satisfy management review needs

4.16

Quiality records

Control of all required data records
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Comparing HACCP Principles to ISO 9000

HACCP

I1SO Element

PRINCIPLE 1: Hazard analysis of ingredients
and process steps, judging hazard severity
and likelihood of occurrence.

When new products, processes or ingredient
substitutions are under consideration,
element 4.4, Design Control, takes a lead
role in reviewing raw materials. Clause 4.4.4,
Design Inputs, can incorporate the
requirement to use HACCP criteria, and Food
and Drug Administration (FDA) defect action
levels for allowable contamination.

PRINCIPLE 2: Identify critical control points.

Elements 4.4.7 and 4.4.8 of Design Output,
include the requirements to verify and
validate a new product or process.

PRINCIPLE 3: Establish critical limits.

Element 4.4.5 Design Output, “Design output
shall documented and expressed in terms
that .. .4.4.5 c)identify those characteristics
of the design that are crucial to the safe and
proper functioning of the product. . ..” This,
along with element 4.2.3, Quality Planning,
which guides collection and review of data
upon which to establish the validity of these
limits are relevant clauses.

PRINCIPLE 4: Monitor results.

Element 4.9 (d), Process Control, “The
supplier shall . . . ensure that processes are
carried our under controlled conditions.
Controlled conditions shall include; (d)
monitoring and control of suitable process
parameters....”

PRINCIPLE 5: Corrective action for HACCP
deviations.

Element 4.14, Corrective and Preventive
Action, “The supplier shall establish and
maintain documented procedures for
implementing . . . 4.14.2 (a) the effective
handling of customer complaints and reports
of product nonconformity.”

PRINCIPLE 6: Verify HACCP procedures.

Element 4.10, Inspection and Testing, “The
supplier shall establish and maintain
documented procedures . . . to verify the
specified requirements for the product are
met.” This includes 4.10.2, Receiving
Inspection; 4. 10.3, In-process Inspection and
Testing; and 4.10.5 Final Inspection and Testing.

PRINCIPLE 7: Documenting the HACCP
procedure.

Element 4.9 Process Control, “The supplier
... shall ensure that these processes are
carried out under controlled conditions.
Controlled conditions shall include the
following: 4.9, (a) Documented procedures
defining the manner of production . . . where
the absence of such procedures would
adversely affect quality.”
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The USDA has established a quality program for livestock and meat processing operations
based on the 1SO 9000 international quality standard. The criteria established for the
program, the documentation requirements and the audit practices have been taken from
the 1SO 9000 standards. The system is titled the “Quality System Certification Program.”

Advantages of this system for U.S. producers:

1. You will have a certification that can be used on your marketing materials and
products.

2. The system should be lower in cost to implement and maintain.

3. The criteria only include those portions of the 1SO standards most likely to be
needed by an ag program.

4. Federal government officials give the approval and federal employees do the
auditing, which should result in lower cost.

Disadvantages of the system:

1. The certification will not be recognized and accepted worldwide as the 1SO 9000
certification is.

2. Because this standard has fewer criteria to meet, your program will not be as
comprehensive as a system based on 1SO 9000.

3. This system calls for unannounced inspections, which is not a part of an 1ISO 9000
system.

The Web site for all certified marketing programs: http://www.ams.gov/Isg/certprog/
industry.htm

The Livestock and Seed Division (LS) of the USDA-AMS will certify livestock and meat

marketing programs based on documented quality management systems. The basic

steps to become certified are:

1. Document your program to MGC Instruction 913-1, Standards for Approval of USDA-
certified Marketing Programs, or other published program criteria, as appropriate.

2. Once you have documented your program, LS Division will initially review, approve
and audit the program to ensure the program meets stated objectives. That is, LS
checks to see if you are doing what you said you would do in your quality plan. This
step will be accomplished with a representative for the meat and grading
certification (MGC) branch and the LMS branch. The committee will approve or
disapprove the program. If approved, a controlled copy of the program
documentation will be retained for future reference.

A lead auditor and an audit team will conduct the audit portion. During the audit,
deficiencies will be noted for the company to correct. The corrective actions taken
will be reviewed and verified by the audit team.

The audit team will submit its audit report to the MGC Quality Manager who will

amend or approve the final program as necessary. Final approval of the program will

fall into one of three categories. If the program is approved with corrective actions

to be completed, a timetable for completion of the actions will be established.

a. Approval for operation: Program approved for normal operation with regular
audits every six months.
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b. Conditional approval: Program is approved to operate provided all
noncompliances are corrected within a specified time period.

c. Request for approval denied: Programs showing significant nonconformances
may be denied approval. Previously approved programs are withdrawn and
Food Safety and Inspection Service (FSIS) and MGC branch offices are notified
that the program is no longer valid. Applicants may redraft and resubmit
programs for subsequent approval and auditing.

3. After initial approval, programs are subject to surveillance audits at least once every
six months to ensure the program is still in use and reflects actual practices.

Also, the LS Division will conduct unannounced reviews. The Livestock and Meat
Standardization (LMS) Branch must approve any changes to the quality plan. This is not
a free service. A fee will be assessed on a cost recovery basis for travel and auditing.

These criteria must be met in your quality program in order for it to be approved.

1. Management Responsibility: A management representative must be appointed who
has the authority to act on behalf of the organization responsible for the program. All
responsibilities and authority for persons involved in the program must be defined.

2. Management Review: Management must hold annual review meetings with a
review of internal audit results and corrective and preventative actions. The purpose
of the review is to ensure that the program objectives are still being met.

3. Documentation Requirements: The documentation for the program must include a
quality manual and the objectives of the program. A manual must be retained at all
sites covered by the program.

4. Document Control: A document control system is required that provides a one-year
audit trail. A master list must be developed that shows all system documents, their
revision levels and current status. Any “substantive changes” to documents
affecting “product characteristics or product control and traceability” require prior
approval.

5. Product Identification and Traceability: A program must provide for identification of
products from receipt through all stages of production and delivery. The
identification must provide for unique identification numbers where required and
must be recorded.

6. Internal Review: An internal audit process must be established and implemented for
the program. The process must include records of all nonconformances and all
corrective and preventative actions taken.

7. Process Control: Procedures must be written for “all activities associated with the
program.” The procedures must be available for use. In addition, objective criteria
must be established for acceptability of products for “further processing and final
acceptance.” Also, instructions must be established for “controlling prescribed
levels of quality through all stages of production.”

8. Inspection and Testing: Procedures must be established and written to support all
necessary testing required by the program. Records of the inspection must be
maintained.

9. Inspection and Test Status: This involves two aspects. One is the identification and
segregation of unacceptable product from acceptable product. The second is
identification of acceptable product at all stages from receipt to shipping.
Procedures must be written for both parts.
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10. Training: A training program must be established which provides training to
employees associated with the certified program. Criteria for certification of
personnel must be established and records of training kept.

11. Statistical Procedures: Procedures must be established to provide for the use of
statistical techniques when required.
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Tips from the Experts
on HACCP Implementation

The American Meat Institute on its Web page has issued tips on HACCP implementation
for mid-sized processors, calling them the “Seven Habits of Highly Successful Plants.”
The AMI Web site address for this and further information on HACCP is
www.meatami.org/haccp/AMI_tips.htm.

|
1

Know the regulation and how the agency is to enforce it. The final rule, technical
amendments, policy clarifications and Directives 5400.5 and 5000.1 should be your
bible. Understand the Inspection System Procedure Guide (ISP), which replaces the
Inspection System Guide (ISG), and how it dictates the types of Noncompliance
Records (NRs) that inspection personnel can write. Make sure your written
programs meet the Basic Compliance requirements. Use FSIS Forms 5000-1
(HACCP), 5000-2 (SSOPs) and 5000-3 (E.Coli) to ensure your written programs meet
the basic requirements.

Implement HACCP early. Work out the bugs in your own system (i.e. ensure
monitoring frequencies are being met, paperwork issues are corrected, corrective
actions are taken and appropriate).

Know your HACCP plans, including pre-requisite programs, and processes. Plant
personnel should be able to communicate how plans function (including how pre-
requisite programs function) and meet the requirements of the regulation. Be
prepared for the awareness meetings. This is the plant’s opportunity to explain your
program and the reasons for the decisions your plant made. Use overheads to walk
inspectors through your decision making process. Have available the backup data
(scientific literature, in-plant data, etc.) for those decisions. Make sure the people
present at the awareness meetings are the individuals who can answer questions
about the program.

Manage your records and record keeping practices. Record keeping is one of the
biggest implementation issues. Records should be scrutinized for accuracy.
Specifically, records should be checked to ensure they are filled out properly, critical
limits have been met, monitoring frequencies have been met, verification frequencies
have been met, corrective actions have been taken when appropriate and clearly
explained. They should also be examined for any indication that the critical limit is on
the edge of becoming out of control. Plants should also be able to trace a product
through the process by the records generated during monitoring activities.

Manage their (FSIS) records. If a plant get a Noncompliance Record make sure it is
appropriate and justified. The ISP has changed dramatically, and it does not include
all the things the ISG did. Appeal those that are not correct. Specifically, make sure
the “procedure code” and referenced regulations are appropriate to the issue. And
as usual, appeal those with which you disagree.

Track and compare deviations. Track and compare both the critical limit deviations
your plant finds and the NRs (HACCP and SSOPs) that the inspector writes.
Questions that should be asked include: Are the plant and the agency finding the
same things? Is the inspector finding things the plant isn’t? Why? What trends are
developing? Answers to these questions will help plants correct things before they
become a major problem.

Make sure all your corrective actions meet the requirements of 417.3. Create a
corrective action document that has the four requirements (cause of the deviation is
identified and eliminated, CCP is under control after corrective action is taken,
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measures to prevent recurrence are established and no product that is injurious to
health or otherwise adulterated enters commerce) of 417.3 on it.
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Regulatory Compliance for the
Small Slaughtering Facility

[

Occupational Safety and Health Regulations are administered under the lowa State Plan.
These regulations require compliance from every employer, with few exceptions, in the
areas of record keeping, safety, training and specific safety programs.

Agency Notes

e lowa Workforce Development
lowa Workforce Development, Division of Labor (IOSHA), 1000 East Grand Ave., Des
Moines, IA 50319
Phone: (515) 281-5387

Assistance
State assistance

e lowa Workforce Development
lowa Workforce Development, lowa OSHA Consultation Bureau, 2016 DMACC
Boulevard - Bldg. 17, PO. Box 249, Ankeny, IA 50021
Phone: (515) 965-7162

e lowa Waste Reduction Center
lowa Waste Reduction Center, 1005 Technology Parkway, Cedar Falls, IA 50613
Phone: (319) 273-8905 or (800) 422-3109

Consultant

e James B. Meehan, PE, PC
James B. Meehan, PE, PC, 3006 Rownd Street, Cedar Falls, IA 50613
Phone: (319) 277-7030

[ |

Occupational Safety & Health Standards for General Industry (29 CFR Part 1910)
OSHA Handbook for Small Businesses, OSHA 2209

Training Requirements in OSHA Standards and Training Guidelines, OSHA 2254

Available from:

e lowa Workforce Development
lowa Workforce Development, lowa OSHA Consultation Bureau, 2016 DMACC
Boulevard - Bldg. 17, PO. Box 249, Ankeny, IA 50021
Phone: (515) 965-7162

Available on the Web at:
http://www.osha.gov

875 IAC, Chapter 130
(Community Right to Know)

Available from:

e lowa Workforce Development
lowa Workforce Development, lowa OSHA Consultation Bureau, 2016 DMACC
Boulevard - Bldg. 17, PO. Box 249, Ankeny, IA 50021
Phone: (515) 965-7162

Available on the Web at;
http://www.legis.state.ia.us/Rules/2000/iac/875/875112/

567 IAC Chapters 20-31 (Environmental Protection)
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Available from:

e lowa Department of Natural Resources
lowa Department of Natural Resources, Environmental Protection Division, 900 East
Grand, Des Moines, IA 50319

» lowa Waste Reduction Center
lowa Waste Reduction Center, 1005 Technology Parkway, Cedar Falls, IA 50613
Phone: (319) 273-8905

Available from the Web at:
http://www.iwrc.org
http://www.legis.state.ia.us/Rules/2000/iac/gnac/gnac1826/gnal827.pdf

40 CFR Protection of Environment

Available from:

e CCH Incorporated
CCH Incorporated, 4025 W. Peterson Avenue, Chicago, IL 60646-6085
Phone: (800) 248-3248
http.//www.cch.com

Available on the Web at:
http://www.epa.gov/docs/epacfr40/chapt-1.info/subch-C/

“Ergonomics Program Management Guidelines for Meatpacking Plants”

Available from:

e lowa Workforce Development
lowa Workforce Development, lowa OSHA Consultation Bureau, 2016 DMACC
Boulevard - Bldg. 17, PO. Box 249, Ankeny, IA 50021
Phone: (515) 965-7162

Employers are required by state and federal laws to display specific posters in the
workplace. (Free from Government Sources)

*  Unemployment Insurance
» Safety & Health Protection on the Job
*  Your Rights under lowa’s Minimum Wage

»  Employee Polygraph Protection Act

»  Family & Medical Leave Act

»  Notice to Employees - Federal Minimum Wage
»  Equal Employment Opportunity is the Law
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State Postings Source

e lowa Workforce Development
lowa Workforce Development, Labor Services Division, 1000 East Grand Avenue,
Des Moines, IA 50319
Phone: (800) 562-4692 or (515) 281-3201

Federal Postings Source
e Employment Standards Administration
Employment Standards Administration, Wage and Hour Division, 643 Federal
Building, 210 Walnut Street, Des Moines, IA 50309
Phone: (515) 284-4625
e EEOC Publications Center
EEOC Publications Center, PO. Box 12549, Cincinnati, OH 45212
Phone: (800) 669-3362

OSHA (I0SHA) requires all general industry employers to develop, implement and
maintain the following safety and health plans/programs/logs:

* Log and Summary of Occupational Injuries and llinesses (OSHA 200 Log)

»  Supplementary Record (OSHA 101) (Workman’s Compensation First Report of Injury)

OSHA (I0SHA) requires all general industry employers to develop, implement and
maintain the following safety and health plans for all employees:

»  Hazard Communication Program (Right to Know)

»  Emergency Action Plan

»  Personal Protective Equipment

»  Control of Hazardous Energy (Lockout/Tagout)

»  Electrical Work/Exposure

»  Permit Required Confined Space (Survey)

OSHA (I0SHA) requires all general industry employers to develop, implement and
maintain safety and health plans/programs or provide specific training if employees are
exposed to specific safety and health hazards, which include:

»  Fire Prevention Plan

» Hearing Conservation Program

»  Powered Industrial Truck Operator Training Program

»  Permit-Required Confined Space Program

»  Exposure Control Plan (Bloodborne Pathogens)

*  Respiratory Protection Program

»  Portable Fire Extinguishers

OSHA has developed a special program called, “Ergonomics Program Management
Guidelines for Meatpacking Plants,” which is enforced for your facilities.
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Employers must maintain a log and summary of all recordable occupational injuries and
illnesses. (An employer who had no more than 10 employees at any time during the
calendar year immediately proceeding the current calendar year may not need to
maintain a log unless the employer is part of a statistical survey.)

NOtes Employers must maintain a supplementary record for each recordable occupational

injury or illness. The Worker's Compensation First Report of Injury, also sent to the
Industrial Commissioner, can be used instead or the OSHA 101 Form.

Note: All of the programs require training and/or periodic retraining for all employees
who are exposed to the hazards. These programs must be in writing and most require
documentation of surveys, training and inspections.

Special Note: Employers with 10 or fewer employees may be exempted from certain
record keeping requirements, but all employers are required to establish the OSHA-
required safety programs and training for employees.

Employers are required to establish a written Hazard Communication Program if any
employee is exposed to non-exempt hazardous chemicals in the workplace. (A
hazardous chemical means any chemical which is a physical hazard or a health hazard.)

A system of labeling chemicals used in the facilities is required.

A hazardous chemical list cross-referenced with the Material Safety Data Sheets
(MSDS) is required.

Employers must establish an emergency action plan that covers the action employees
must take to ensure employee safety from fire and other emergencies. For employers
with 10 or fewer employees, the plan may be communicated orally to employees and the
employer need not maintain a written plan.

Employers may need to establish a fire prevention plan in order to comply with particular
OSHA standards. For employers with 10 or fewer employees in one facility, the plan may
be communicated orally to employees and the employer need not maintain a written plan.

Whenever employee noise exposures equal or exceed an 8-hour time-weighted average
(TWA) of 85 dBA, the employer is required to administer a continuing, effective hearing
conservation program.
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Employees will be given audiometric tests on an annual basis as a part of this program.

Each employer is required to assess the workplace to determine if hazards are present,
or likely to be present, which necessitate the use of personal protective equipment (PPE)
for eyes, face, head and extremities. If hazards are present, or likely to be present, the
employer must take steps to protect employees from the hazards, provide the equipment
and train employees in the proper use of the equipment.

If the working environment contains air contaminated with harmful dusts, fogs, fumes,
mists, gases, smokes, sprays or vapors which cannot be prevented by feasible
engineering controls, the employer is required to establish and maintain a respiratory
protection program.

An employer is generally required to perform testing to establish the levels of exposure
for employees under conditions which may create the need for respiratory protection.

The employer must survey the workplace to determine if any spaces are permit-required
confined spaces. If permit-required confined spaces are present, employer must
establish practices and procedures to protect employees from the hazards of entry into
permit-required confined spaces.

If an employee performs any service work or maintenance work on machines or
equipment, the employer must establish a program and utilize procedures for affixing
appropriate lockout devices or tagout devices to energy isolating devices. Machines or
equipment must be disabled to prevent unexpected energization, start up or release of
stored energy in order to prevent injury to employees.

A lockout procedure is required for every machine.

Where the employer has provided portable fire extinguishers for employee use in the
workplace, the employer is required to provide an educational program that covers the
general principles of fire extinguisher use and the hazards involved with incipient stage
fire fighting.

Only trained and authorized operators are allowed to operate a powered industrial truck.
The employer must ensure that each powered industrial truck operator is competent to
operate a powered industrial truck safely as demonstrated by the successful completion
of training and evaluation.

All employees need to receive electrical training pertaining to the electrical equipment,
devices and exposure to which they use or are exposed.
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There are two electrical safety programs, one for employees who simply use electrical
equipment and one for maintenance employees.

Each employer having an employee or employees with occupational exposure to blood
or other potentially infectious materials shall establish a written Exposure Control Plan
designed to eliminate or minimize employee exposure.

This plan and the training are mandatory for those employees who are required to
administer first aid as a part of their job duties.

Currently there is a proposed OSHA standard that addresses ergonomics hazards. The
General Duty Clause is currently cited as the authority which requires an employer to
provide employment and a place of employment which are free from recognized hazards
that are causing or are likely to cause death or serious physical harm to employees
(ergonomics hazards).

In 1990, OSHA published guidelines titled, “Ergonomics Program Management Guidelines
for Meatpacking Plants.” The guidelines are advisory in nature but are generally
enforced within the meatpacking industry.

Construction permits are required if any process or control equipment emit pollutants to
the outside air. Permits must be obtained prior to construction of new emission sources.

Existing unpermitted emission sources must obtain a construction permit “as built.”

No construction permit is required for general room exhaust air so long as the general
room exhaust is free of pollutants.

Generally, exhaust from a wash booth does not require a construction permit. Steam or
water vapor is not considered a pollutant. Some cleaners and detergents used in the
washing operation, which are emitted, may require a construction permit for the wash
booth.

If your facility uses a 112(r) regulated substance in excess of the threshold quantity, a
Risk Management Plan may have to be developed and implemented.

A Title V Operating Permit is required if your facility has the “potential” to exceed the
emission threshold limit on one (1) or more of the listed 189 hazardous air pollutants
(HAPS).
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B Water Management, Environmental Compliance
Region VII Environmental Protection Agency

Office of the Regional Counsel
Environmental Protection Agency
Region VII

726 Minnesota Avenue

Kansas City KS 66101

(913) 551-7281

Any discharge of any pollutant to waters of the U.S. from a point source must be
authorized by a NPDES permit. Permission to discharge pollutants into a municipal
sanitary sewer system requires the municipal sanitary sewer operator’s permission. The
municipal sanitary sewer system operator may be required to obtain a NPDES permit.

A storm water discharge permit for rainwater runoff may be required if the SIC code of
the industry is on the list of SIC codes requiring regulation of storm water discharge. The
storm water discharge permit may make up all or part of the company NPDES. SIC Code
2011 covers meat packing plants. This SIC code requires a storm water discharge if
there are any materials, products, machines, etc., located outside and not under cover.

If a sanitary septic system is to be installed, a permit must be obtained from the specific
county public health department.

If material from a lagoon or settling pond is discharged into a large municipal publicly
owned treatment works (POTW), the POTW will generally regulate the waste stream.

Discharge into a small POTW is usually regulated by the lowa Department of Natural

Resources as is any discharge into state waters.

B Waste Management, Environmental Compliance
Region VII Environmental Protection Agency

Persons who generate, transport, treat, store or dispose of solid wastes must determine
if their solid waste is a hazardous waste. If the solid waste is a hazardous waste an EPA
identification number must be applied for and received. Rules regarding generation,
storage, transporting and record keeping must be followed. The transportation of
hazardous waste may have to be documented on a manifest. The hazardous waste
generator may have to prepare and submit a Biennial Report.
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Written by James B. Meehan,

PE, CSP. NSPE, who is an
OSHA and other safety
compliance issue consultant.
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Rownd St., Cedar Falls, IA
50613; (319) 277-7030.

Sections 301-303
If specific chemicals are present in amounts exceeding the chemicals threshold
planning quantity, emergency planning must be completed.

Section 304
Requires the reporting of a release of any listed chemical in excess of the reportable

quantity (RQ).

Sections 311-312

Your facility may be required to report the presence of specific hazardous chemicals if
the hazardous chemicals are present in quantities exceeding specified thresholds. A Tier
| or Tier Il form is used for the reporting requirement.

Section 313

If your facility manufacturers or processes a listed toxic chemical in quantities
exceeding 25,000 pounds per year or otherwise uses listed toxic chemicals in quantities
over 10,000 pounds per year, a Form R must be completed and submitted annually for
each chemical exceeding the limits. Note: Filing a Form R fulfills the requirement to file a
Tier | or Tier Il form.
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Survey of lowa Locker Plants

In spring 2000, an informal telephone survey was conducted with 70 lowa meat locker
plants to determine which plants produce value added products for sale outside of their
plants. The lockers who now process or are interested in starting to process smoked or
cooked meats for sale outside the locker plant are listed in the following table. “Y”
designates a positive response, and “N” indicates a negative response.

The intent of the survey was to provide a list of locker plants which might be utilized by
beginning entrepreneurs who want to start producing a meat product from livestock
raised on individual or groups of farms. If the entrepreneurs could use the existing
expertise, facilities and labor in locker plants to produce value added meat products — at
least at the start-up stage — that would free time and money, which might be better
utilized in product development and marketing.

Of the locker plants in lowa, about 102 plants are classified as “Custom” by the lowa
Meat and Poultry Inspection Bureau. These plants are state licensed to do custom
slaughter and processing for livestock producers for their own use. Since these
“Custom” plants are not licensed to produce meat products for resale, they were not
contacted in this survey.

Lockers chosen for this survey are classified as 1ACB or 1B by the lowa Meat and Poultry
Inspection Bureau. Lockers with the 1ACB classification are state inspected for red meat
slaughter and processing to be sold within lowa’s borders. This designation is often
referred to as “official slaughter and processing.” Nearly all lockers with 1ACB
classification produce value added products (such as hams, bacon, sausage, wieners, pork
patties, brats, bologna, roast beef or pork, dried beef, beef and pork jerky, beef sticks, etc.).

1B classified lockers are state inspected for processing only and are referred to as
“official processing” lockers. Meat processed by a 1B locker plant for resale must have
been slaughtered elsewhere in a state or federal inspected slaughter operation and may
be sold within the State of lowa.

Most of the locker plants surveyed are members of lowa Meat Processors Association,
2422 Elm Drive, Fort Dodge, IA 50501. All locker plants who are members of IMPA with
the classification of 1ACB or 1B were contacted in the survey.

Lockers who do not currently process value added products or have immediate interest
in doing so were not listed. However, entrepreneurs are encouraged to contact their
local lockers as capabilities at the lockers may vary with changes in ownership,
licensing classification or economic conditions.

There has been a reduction in the number of locker plants in the past few years. For
example, there were 138 members of lowa Meat Processors Association in 1997, but by
1999 there were approximately 100. Reasons for locker closings include age of owners,
fewer number of farms in lowa and decreased size of farm families.

Entrepreneurs seeking assistance for slaughter and processing from locker plants
should be aware that fall and winter seasons are especially busy months for lockers. In
part, this is because fall and winter are traditional months for butchering domestic
livestock; but also a large number of white-tailed deer are harvested during lowa hunting
seasons. Some lockers may process the meat of nearly a thousand deer during
November, December, January and February.
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Producing or Interested in Producing

lowa Locker Plants

Value Added Products for Resale (Spring 2000)

Locker Plant lowa Insp_e_ctio_n Smoked | Cooked
Community  |Classification| Products | Products
Anita Meat Processing Anita 1ACB Y Y
Arlington Locker Service Arlington 1ACB Y Y
Atlantic Locker Service Atlantic 1B Y N
Babcock Locker Alton 1ACB Y Y
Charlotte Locker Service Charlotte 1ACB Y Y
Community Lockers Sully 1ACB Y N
Dan’s Earlville Locker Earlville 1ACB Y Y
Dayton Meat Products Malcom 1ACB Y Y
Durant Locker Dukrant 1ACB Y Y
Edgewood Locker Edgewood 1ACB Y Y
Farmington Locker Plant Farmington 1ACB Y Y
Henningsen’s Processing Atlantic 1ACB Y Y
Humeston Meat Processing Humeston 1ACB Y Y
lona Meat Processing lona 1ACB Y Y
Irwin Locker & Catering Irwin 1ACB Y Y
J & D Locker Mt. Vernon 1ACB Y Y
Kramer Sausage Company La Porte City 1B Y Y
Lewright Meats Eagle Grove 1ACB Y Y
Lindley Locker Center Junction 1ACB Y N
Lyon County Locker Rock Rapids 1ACB Y Y
Marks Locker Rowley 1ACB Y Y
Minden Meat Market Minden 1ACB Y Y
Mingo Locker Mingo 1ACB Y Y
Moore’s Locker Walker 1ACB Y Y
Nelson Locker Hartley 1ACB Y Y
Orly’s Meat Mkt. &Locker Clarksville 1B Y Y
Osceola Locker Osceola 1ACB Y Y
Packwood Locker and Meats Packwood 1ACB Y N
Redfield Locker Service Redfield 1ACB Y Y
Riceville Locker Riceville 1ACB Y Y
Ruzicka's Meat Processing Solon 1ACB Y Y
Sand S Locker Osage 1ACB Y Y
Skoguland Meats and Locker West Bend 1B Y Y
Spillville Locker Spillville 1ACB Y Y
Stanhope Locker Stanhope 1B Y Y
State Center Locker State Center 1ACB Y Y
Steege’s Meat Mkt. & Locker Readlyn 1B Y Y
Triple T County Meats Wellsburg 1ACB Y Y
Z Meats & Farmer’s Process. Centerville 1ACB Y N
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Estimating Waste Stream

See following page.
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Estimating Waste Stream

The following tables are used for estimating waste stream in pounds (LB) based on value of output (T), employment (pounds/1000 employees) (E) and value added (pounds/year 2000 U.S. $million) (V).
Air Pollution in Pounds* LB_CO_T LB_CO_E LB_CO_V LB_NO2_T LB_NO2_E LB_NO2_V LB_S02_T LB_S02_E LB_S02_V
Meat Packing SIC 2011 1.118044242 301.7659138 9.670229937 2.974380692 1212.229067 38.84644779 0.405750042 109.5140315 3.509428393
Sausages & Other Prepared Meats 2013 0.436611969 62.12488997 1.621378766 1.126667678 242.0710075 6.317738214 0.233584592 33.23641602 0.867427197
Poultry Slaughtering & Processing 2015 0.000203364 0.013579484 0.000736612 0.002558885 0.258010198 0.013995624 0.021963315 1.466584284 0.079554072
Air Pollution in Pounds* LB_PM10T LB_PM10E LB_PM10V LB_VOC_T LB_VOC_E LB_VOC_V LB_PT_T LB_PT_E LB_PT_V
Meat Packing SIC 2011 0.001555375 0.419803787 0.013452809 0.007100626 1.916495551 6.141499688 0.081597856 33.25576089 1.065696422
Sausages & Other Prepared Meats 2013 0.034868968 4.96145536 0.129487527 0.052115984 7.415508549 0.193535121 0.037121062 7.975672864 0.208154681
Poultry Slaughtering & Processing 2015 0.000203364 0.013579484 0.000736612 0 0 0 0.001212103 0.122215357 0.006629506
Meat Pollution in Pounds* LB_MAR_T LB_MAR_E LB_MAR_V LB_MSO_T LB_MSO_E LB_MSO_V LB_MWT_T LB_MWT_E LB_MWT_V
Meat Packing SIC 2011 0 0 0 4.32845E-05 0.017640885 0.00056531 0.00094675 0.25553274 0.008188666
Sausages & Other Prepared Meats 2013 not available not available not available not available not available not available not available not available not available
Poultry Slaughtering & Processing 2015 not available not available not available not available not available not available not available not available not available
Toxic Pollution in Pounds* LB_AIR_T LB_AIR_E LB_AIR_V LB_SOL_T LB_SOL_E LB_SOL_V LB_WAT_T LB_WAT_E LB_WAT_V
Meat Packing SIC 2011 0.052671089 14.21619895 0.455564749 0.059507808 16.06146475 0.514697155 0.012253482 3.30727812 0.105983275
Sausages & Other Prepared Meats 2013 0.087201665 12.40779962 0.32382742 0.117477021 16.71563659 0.436256358 0.0065773 0.935874523 0.024425107
Poultry Slaughtering & Processing 2015 0.111983014 7.477583667 0.405617484 0.034565683 2.308098125 0.125201535 0.010704574 0.714790095 0.038773402
Water Pollution in Pounds* LB_BOD_T LB_BOD_E LB_BOD_V LB_TSS_T LB_TSS_E LB_TSS_V
Meat Packing SIC 2011 0.000073 0.019814259 0.000634957 0.00008 0.022560724 0.000722969
Sausages & Other Prepared Meats 2013 0.000006 0.000816816 0.00002 0.00002 0.002290702 0.00006
Poultry Slaughtering & Processing 2015 0.000139414 0.009309247 0.003849181 0.000185559 0.01239057 0.00067212

*Value output (T) and value added (V) are based on 1987 US $million x 1.51 to equal 2000 US $million per http://stats.bls.gov/cpihome.htm

Employment is in per 1000 employees.

LB = lower bound

Air: €0, NO2, S02, volatile organic compounds (VOC), fine particles (PM-10), total suspended particulates (PT)

Metals: air, land, water
Toxics: air, land, water

Water: biochemical oxygen demand (BOD), total suspended solids (TSS)

MAR - metals to air
MSO - metals to land (solid)
MWT - metals to water

Refer to IPPS: The Industrial Pollution Protection System

Resources: World Bank at http.//www.worldbank.org/nipr/work_paper/1431/index.htm and http.//www.worldbank.org/nipr/polmod.htm




Annual Volume Slaughtered and
Utility Consumpti