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SUMMARY

I. TITLE

A Guideline Development of Pen’s Architectural and Site Design for Preventing Foot—and-mouth

Disease (FMD)

II. PROJECT SUMMARY

1. BACKGROUND OF THE RESEARCH

O Domestic policy and private responses in case of Foot-And-Mouth Disease (FMD)

breakout

City and County governments restrict livestock movement in case of FMD breakout
Pig pen disinfection is performed, cars outside are not permitted to enter pens, and

infected livestock is slaughtered.

An epidemiologic investigation is performed to find out the infection routes.

O Weakness of domestic prevention of FMD

These actions are only a post—counteraction, there is few preventive measures, especially

in terms of pig pen and site.

Without proper prevention at pig pen and site, it is hard to say to control a next

domestic FMD

O FMD preventing effect with pig pen’s architectural and site improvement

Pig pens have a few environmental improvement or preventing planning regardless of

their legal restriction with architectural law

With spatial preventing system and policy support, it will reduce economic cost and

emotional shock of farmers

2. Research Goals

O Developing the practical design guidelines for pig pen and site, which can be clearly

_12_



applied for the design stage according to elementary techniques(planning and
technological) and physical systems in order to prevent FMD that can improve pig’s

Immunity.

O Developing a spatial approach to prevent FMD at pig pen and site, and its application

O Suggesting a guideline to improve domestic pig pen and site’s weakness by visiting

pig pen and site and checking up technical level

O It is a valuable research in terms of satisfying consumers need of safe food and

sustainable agriculture

3. DEFINITION OF THE RESEARCH

O This study is to analyze pig pen’s weakness and preventing system against FMD, and

to suggest an alternative pig pen planning.

O This study is to examine Hazard Analysis & Critical Control Points (HACCP)
architecture and apply to pig pen and site planning, and then suggest preventing

system equipped architectural and site design guidelines

O This study is to suggest an accreditation system and policy support to distribute the

FMD preventive pig pen and site design

4. SCOPE OF THE RESEARCH

O Scope of this study is making pig pen and site design guidelines based on core
technology of FMD prevention and then doing accreditation development and policy

support development
e Pig pen’s site design guideline development for preventing and protecting from FMD

e Pig pen’s architectural design guideline development for preventing and protecting

from FMD

e Pig pen’'s architectural and site accreditation development for preventing and

_13_



protecting from FMD

e Pig pen’'s architectural and site support policy

protecting from FMD

III. RESEARCH ACHIEVEMENTS AND RESULTS

development for preventing

O Research process, checkout point and references are as the following table

and

Research Process

Checkout Point

Reference

Field Investigation
¢  Domestic

¢ Foreign

Environment Friendly
Pen
FMD Experience

Pig

Reference List up

Analysis of Current Situation

¢ Basic Plann

Upper Plan .

¢ Current Data Reference List up
Weakness

¢ Current Photo

Plan Design . .
Precondition Reference List up

Basic Planning
¢ Architectural and Site

Design Guidelines

Item Summary

Reference List up

Planning Summing Up

e Writing and Summary

Coordination

Reference: Writing
Checklist

1. PIG PEN'S SITE DESIGN GUIDELINE FOR PREVENTING AND PROTECTING

FROM FMD

O This guideline is a site design zoning planning from building location and moving line

for FMD prevention and protection

O This guideline is composed of FMD breakout facts, pig pen site planning techniques,

and pig pen site basic index

2. PIG PEN’'S ARCHITECTURAL DESIGN GUIDELINE FOR PREVENTING AND

PROTECTING FROM FMD

O This guideline targets to block harmful elements by 3-step entry method of HACCP in

which people, cars, goods, and foods outside are included

O This guideline is built on animal welfare and HACCP, and it suggests pig pen’s

_14_



architectural guideline based on field investigation and prevention disinfection

3. PIG PEN'S ARCHITECTURAL AND SITE ACCREDITATION FOR
PREVENTING AND PROTECTING FROM FMD

O The accreditation system examines the law and policy standards and seeks strategies
to improve current accreditation system
O The accreditation system is composed of related laws, standards, and policy, with

cases and suggestion

4. PIG PEN'S ARCHITECTURAL AND SITE SUPPORT POLICY FOR
PREVENTING AND PROTECTING FROM FMD

O The policy section finds an alternative way to provide farmers with pig pen’s
architectural and site design to prevent FMD

O The policy section is composed of policy review and policy suggestion to prevent FMD

IV. FINAL RESEARCH RESULTS AND APPLIED ACHIEVEMENTS

1. Pig pen’s site and architectural design guideline for preventing and protecting

from FMD (guidance and academic performance)

- It is a design level guidance to improve pig pen’s environment

- It extracts FMD prevention factors based on pig pen’s standard architectural
design

- It adopt an ecological approach to build up a pig pen site planning in terms of
FMD prevention

- It offers a modular architectural technology to reduce the construction costs

2. Pig pen’s architectural and site accreditation and support policy for preventing
and protecting from FMD (policy and academic performance)

- The suggested accreditation system embraces pig pen’s whole construction
period to ensure a minimum level of animal health with experts’ evaluation and
accreditation

- The suggested policy support system connects pig pen’s site and architectural

_15_



design with financial and policy support

V. RESEARCH GOAL ACHIEVEMENT AND EFFECTS

1. FINAL RESEARCH GOAL ACHIEVEMENT RATE

ACHIEVEMENT
VERIFICATION CRITERIA
CEVEMENT CHIEVEMENT ACHI
| TARGET 5 TARGE| EVE MEASUR| " L
ME TNDEX CATIO
T |MEN| E
N
T
D LITERATURE REVIEW ACADE
DOMESTIC AND FOREIGN ACADEM)
LITERATUR| @ c
FIELD INVESTIGATION ) 5 PAPER
E REVIEW, PAPER
ACADEMIC ARTICLE AND REFER
FIELD ©) PUBLISH
SEMINAR ENCE
1-1|INVESTIGA
o | @| DESIGN ELEMENT AND RESEA
DIRECTI,ON DIRECTION SETTING RESEAR| RCH
1 1 CH |PAPER
SETTING | 5 | RESEARCH PAPER WRITING PAPER |REFER
ENCE
DESIGN |[RESEA
24 PIG PEN’S ARCHITECTURAL
DI PEN'S ELEMEN| RCH
o AND SITE ACCREDITATION
FACTS ) T AND |PAPER
e FOR PREVENTING AND
Q EX AMINATI GUIDELI |REFER
ALl = PROTECTING FROM FMD R B
Ty| 9 &1 72[ON, DESIGN I | 1 |DESIGNRESEA
e ELEMENT PIG PEN’'S SITE DESIGN ELEMEN| RCH
) AND | 5| GUIDELINE FOR PREVENTING T AND |PAPER
%ap|  |GUIDELINE| | A\Np PROTECTING FROM FMD GUIDELI |REFER
1= NE ENCE
27 RESEA
A ACCREDITATION SYSTEM POLICY | RCH
au| | AW AND @ SUGGESTION SUGGES |PAPER
POLICY TION |REFER
IMPROVEM ENCE
131 Nt L. RESEA
SUGGESTIO POLICY SUPPORT POLICY | RCH
N @ SUGGES |PAPER
SUGGESTION
TION |REFER
ENCE
RESEARCH
GRADUA
CAPACITY HUMAN RESOURCE APPEN
1-4 D 3 7 TE
STRENGTH DEVELOPMENT DIX
NUMBER
ENING
TOTAL = 3, (EACH ITEM GRADESXWEIGHT)=100
QUENTERPRISE|  Target VERIFICATION NO. OF| NO. | ACCEPT *{‘;%VE]{E
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OF
ACHI NT
TARGE
|EVE| ANCE RATI
MEN (%)
T
RESEARCH
ADVERTIZE PUBLIC RELATION 2 2 100
ANl RELATED MENT
TI INDEX "DOMESTIC
TY DOMESTIC ACADEMIC
ACADEMIC 3 4 100
ARTICLE
ARTICLE
ACADEMIC
ACADEMIC SEMINAR 4 3 100
SEMINAR
INTERNAL INTERNAL SEMINAR OR ' . 100
SEMINAR CONFERENCE
TOTAL = ¥, (EACH ITEM GRADEXWEIGHT)=100

2. TECHNICAL EFFECT ANALYSIS ABOUT RESEARCH RESULTS

O Technical effect of the research is on pig pen’s architectural design element and site

design element as shown in the following
e FMD prevention element through examining infection routes

There are four infection routes: direct contact, indirect contact, polluting environment,

and air infection
¢ Pig pen design principle and concept

The principle is to block harmful elements by 3-step entry method of HACCP in which

people, cars, goods, and foods outside are included
e Animal welfare concept should be applied

Animal welfare concept is an important to prevent from FMD in terms of giving
freedom to animals and acknowledging their value and right. FMD-free pig pen can be

a tool to accomplish animal welfare

* The following table shows major consideration in building pig pen to prevent from

FMD and reduce disease incidence rate

_17_



Manageme . Elevation Equipment
Allocation | Plane Plan Landscape Plan
nt Plan Plan
] Isolation & Moving Moving
Prevention . . . . _
. . acclimatizat Line Line - - ALTHK F|
disinfection i ) .
ion Separation | Separation
Ventulation - Ventilation - Height Ventilation -
Proper Proper
i L . Proper .
L Size, Direction, Size, . Equipment
Immunization . Size, -
Temperatur Light Welfare ) Method
- . Material
e, Humidity Facility

3. ECONOMICAL EFFECT ANALYSIS ABOUT RESEARCH RESULTS

O Cost of FMD

e If the outcome will be practically applied to domestic farmers in Korea, it will reduce

the cost of those who raise pigs

e In 2010 to 2011, Korea experienced a FMD, which costed over 3 thousand million

dollar with killing more than 3.4 million pigs

O Economic Effect of the research

* Pig pen and site design of the research should be modeled and simulated to apply to

animal farms for FMD prevention and protection

e This will save more than thousand million dollars for government and farmers

4. POLICY EFFECT ANALYSIS ABOUT RESEARCH RESULTS

O Pig pen’s architectural and site accreditation system for preventing and protecting from

FMD

e Legal system building to promote experts participation in pig pen design,

construction, supervision
e Related institutions’ coordination to make a law to reflect pig pen design standards

» Accreditation evaluation standards include pigs’ life cycle and its needs

Introduction of objective and quantitative standard for accreditation system

e Integration of various current accreditation system

O Pig pen's architectural and site support policy for preventing and protecting from FMD

_18_



Domestic direct cost of 2010-2011 FMD can be supported to animal farms

The cost was about 3 thousand million and it can be used to build and remodeling

FMD-free pig pen and site

UTILIZATION OF THE RESEARCH RESULTS

1. FUTURE UTILIZATION OF THE RESEARCH RESULTS

O Research Performance Application

Evaluating local government’s foot-and-mouth disease prevention efforts
Promoting foreign U-Eco city development for preventing foot-and-mouth disease
Promoting follow-up research

Public relation and academic seminar

O Research Performance Effect

Economically affordable pig pen development and distribution

Stabilizing the livestock industry and its consumer price

Creating patents and new technology of foot-and-mouth disease prevention
Developing a pen’s accreditation system for foot-and-mouth disease prevention
Developing a pen’s clean development systems

Building a total management system for foot-and-mouth disease prevention

2. FUTURE NECESSARY ADDITIONAL RESEARCH

O Research process, performance, and limitation

3-years long study makes it possible to FMD prevention element, domestic and
foreign investigation of pig farm, and its outcomes includes pig pen’s architectural

and site design guideline, accreditation system, and policy support

However, the research has not tried modeling to test pig pen and site with FMD

pathogen, which is a major limitation of the research
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O Future necessary additional research

¢ Additional support to do modeling and experiment will be able to build a practical

design to help animal farm

e Jt is definite to need an additional research to test and simulate the pig pen

developed in this research
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