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The U.S. Chemical Safety and Hazard Investigation Board (CSB) is an independent Federal
agency whose mission is to drive chemical safety change through independent investigations
to protect people and the environment.

The CSB is a scientific investigative organization; it is not an enforcement or regulatory
body. Established by the Clean Air Act Amendments of 1990, the CSB is responsible for
determining the root and contributing causes of accidents, issuing safety recommendations,
studying chemical safety issues, and evaluating the effectiveness of other government
agencies involved in chemical safety. More information about the CSB is available at

WWW.Csb.gov.

The CSB makes public its actions and decisions through investigative publications, all of
which may include safety recommendations when appropriate. Examples of the types of
publications include:

CSB Investigation Reports: formal, detailed reports on significant chemical accidents and
include key findings, root causes, and safety recommendations.

CSB Investigation Digests: plain-language summaries of Investigation Reports.

CSB Case Studies: examine fewer issues than a full investigative report, case studies present


http://www.csb.gov/

investigative information from specific accidents and include a discussion of relevant
prevention practices.

CSB Safety Bulletins: short, general-interest publications that provide new or timely
information intended to facilitate the prevention of chemical accidents.

CSB Hazard Investigations: broader studies of significant chemical hazards.

Safety Videos: high-quality outreach products that support the agency’s mission to improve
worker and environmental protection.

CSB publications can be downloaded at www.csb.gov or obtained by contacting:

U.S. Chemical Safety and Hazard Investigation Board
Office of Congressional, Public, and Board Affairs
1750 Pennsylvania Ave NW, Suite 910

Washington, DC 20006

(202) 261-7600

No part of the conclusions, findings, or recommendations of the CSB relating to any chemical
accident or the investigation thereof may be admitted as evidence or used in any action or suit
for damages. See 42 U.S.C. § 7412(r)(6)(G).



GLOSSARY

Acid: a substance capable of donating a hydrogen ion (e.g., sulfuric acid). A solution of acid
and water has a pH less than 7.

Base: a substance capable of accepting a hydrogen ion from a proton donor (e.g., sodium
hypochlorite). An aqueous solution of a base, or alkali, has a pH greater than 7. A base reacts
with an acid to produce a salt.

Bill of Lading: a document issued by a carrier that details the type, quantity, and destination
of the goods being transported.

Cargo tank: a tank intended primarily for the carriage of liquids, gases, solids or semi-solids
that is attached to or forms part of a motor vehicle; also referred to as a “tanker” in this Case
Study.

Cargo tank motor vehicle: a motor vehicle with one or more cargo tanks permanently
attached to or forming an integral part of the motor vehicle.1

Cam lever dust cap: a metal or plastic cap that attaches to the fill line connection point to
prevent debris and access to the fill line. These caps contain levers that, when in the closed
position, prevent the removal of the cap. The levers can be locked in the closed position to
prevent unauthorized access.

Connection point: the point at which a hose connects to a fill line.

Day tank: a tank that contains enough chemical inventory to be used in one day or a short
period of time; day tanks are typically refilled daily or as needed by transferring chemicals
from larger bulk storage tanks.

Discharge hose: the hose from the cargo tank motor vehicle connected to the fill line.

Fill lines: facility piping where hoses are connected to unload chemicals from cargo tank
motor vehicles.

Heating, ventilation and air conditioning: systems that provide thermal comfort and air
quality in indoor spaces.

Motor carrier: a general term for chemical distributors that deliver chemicals via highway.

Mod B area: where the incident took place at MGPI. It includes the transfer equipment, tank

farm, process area, and control room.

Mod B building: the building within the Mod B area that contains the indoor chemical

processes, a locker room, laboratory, and the control room.

Plume: a continuous release of a gas cloud.



Split rings: metal rings with a split around the circumference used to attach two objects; also

known as key rings.

Transfer equipment: a general term for the fill lines, valves and piping used to unload and
transfer chemicals from cargo tank motor vehicles to storage tanks.

ACRONYMS AND ABBREVIATIONS

AAR & IP After-Action Report and Improvement Plan

ACDEM Atchison County Department of Emergency Management
AFD Atchison Fire Department

ANSI American National Standards Institute

API American Petroleum Institute

ASHRAE American Society of Heating, Refrigeration, and Air Conditioning Engineers
ATSDR Agency for Toxic Substances and Disease Registry

CCPS Center for Chemical Process Safety

CEPR Commission on Emergency Planning and Response

CI Chlorine Institute

CIA Chemical Industry Association

Cl chlorine

CSB U.S. Chemical Safety and Hazard Investigation Board
CTMV cargo tank motor vehicle

DOT U.S. Department of Transportation

EMS Emergency Medical Services

EPA U.S. Environmental Protection Agency

EPCRA Emergency Planning and Community Right-to-Know Act



ERPG Emergency Response Planning Guidelines

FMCSA U.S. Federal Motor Carrier Safety Administration
H2 SO4 sulfuric acid

hazmat hazardous materials

HMEP Hazardous Materials Emergency Preparedness
HMR Hazardous Materials Regulation

HOCI hypochlorous acid

HVAC heating, ventilation and air conditioning

KDEM Kansas Department of Emergency Management
KDHE Kansas Department of Health and Environment
LEPC Local Emergency Planning Committee

NACD National Association of Chemical Distributors
NaClO sodium hypochlorite

NEP National Emphasis Program

NIOSH National Institute for Occupational Safety and Health
NPRM Notice of Proposed Rulemaking

NRC National Response Center

NSSP National Syndromic Surveillance Program

OSHA U.S. Occupational Safety and Health Administration
pH potential of hydrogen

PHA process hazard analysis

PHMSA U.S. Pipeline and Hazardous Materials Safety Administration
PO propylene oxide

PPE personal protective equipment



ppm parts per million

PSM Process Safety Management of Highly Hazardous Chemicals
RMP Risk Management Program

SDS Safety Data Sheet

SERC State Emergency Response Commission

SO2 sulfur dioxide

VOC volatile organic compound

WWTP Wastewater Treatment Plant

1.0 INTRODUCTION

This Case Study examines the October 21, 2016, inadvertent mixing of incompatible
chemicals at the MGPI Processing, Inc. (MGPI) facility in Atchison, Kansas. The mixture of
the two chemicals, sulfuric acid and sodium hypochlorite (better known in its less
concentrated form as bleach), produced a cloud containing chlorine and other compounds.
The cloud impacted workers onsite and members of the public in the surrounding community.
The incident occurred during a routine chemical delivery of sulfuric acid from a Harcros
Chemicals (Harcros) cargo tank motor vehicle (CTMV) at the MGPI facility tank farm. The
Atchison County Department of Emergency Management (ACDEM) ordered thousands of
community members to shelter-in-place and other community members to evacuate in some
areas. Over 140 individuals, including members of the public, MGPI employees, and a
Harcros employee, sought medical attention; one MGPI employee and five members of the
public required hospitalization as a result of exposure to the cloud produced by the reaction.
While two specific substances were involved in this incident, the accidental mixing of many
acids and bases or other incompatible chemicals during unloading operations and other
activities can lead to potentially dangerous reactions. Chemical unloading operations from
CTMVs may be perceived as simple compared to other processes in fixed facilities, but
because these operations can involve extremely large quantities of chemicals, the
consequences of an incident may be severe.2 According to the National Association of
Chemical Distributors (NACD), more than 39.9 million tons of product were delivered to
customers every 8.4 seconds in 2016. Therefore, facility management must pay careful

attention to the design and operation of chemical transfer equipment by applying the



hierarchy of controls and by considering human factors to reduce the opportunity for
inadvertent mixing and to mitigate consequences should an event occur. In addition, in
situations where CTMV drivers are directly involved in unloading chemicals, there must be
shared responsibility between the chemical distribution company and facility management to
ensure chemicals are unloaded safely. This Case Study examines the factors that contributed
to the incident at MGPI and includes key lessons for preventing similar incidents for facilities

receiving chemicals and the companies delivering them.
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2 Center for Chemical Process Safety. Unloading and Loading Hazardous Materials Process Safety
Beacon [Online], September 2015 https://www.aiche.org/sites/default/ files/cep/20150920.pdf
(accessed September 12, 2017).



2.0 BACKGROUND

2.1 MGPI PROCESSING, INC.

The MGPI facility is located near a primarily urban part of the city of Atchison, Kansas,
about 50 miles northwest of Kansas City, Missouri. The company, originally established as a
small distillery in 1941, is an operating subsidiary of MGP Ingredients, Inc. MGPI has two
operating segments at the Atchison plant: distilled products, including food-grade alcohol,
distillers feed, fuel-grade alcohol and corn oil; and ingredients, which consists of specialty
and commodity wheat starches and proteins for food and non-food applications. The Atchison
facility contains grain processing, distilling operations, warehousing, laboratories, and office
buildings and employs 140 personnel, of which 100 are represented by the United Food and

Commercial Workers Union Local 74D.

2.2 HARCROS CHEMICALS

Harcros manufactures and distributes industrial and specialty chemicals and blends to a broad
range of industrial customers throughout the United States; primarily in the Midwest and
Southeast. Headquartered in Kansas City, Kansas, Harcros operates two chemical
manufacturing facilities and 29 distribution locations. Harcros operates about 50 hazardous
material CTMVs for chemical deliveries. 3 In 2016, Harcros supplied sulfuric acid, sodium

hydroxide, and propylene oxide to the process area where the incident at MGPI occurred.

Figure 1. MGPI’s Mod B facility in Atchison, Kansas (Source: MGPI).

3 Federal Motor Carrier Safety Administration. Safety Measurement Profile for Harcros Chemicals Inc.
https://ai.fmcsa.dot.gov/SMS/Carrier/980774/CompleteProfile.aspx (accessed September 12, 2017)



2.3 PROCESS DESCRIPTION

The October 2016 incident occurred at MGPI’s Mod B area, where specialty wheat starches
are manufactured to customer specifications (Figure 1). At Mod B, different chemicals are
utilized to satisfy various desired characteristics of the specialty and commodity starches,
including the use of sulfuric acid to modify starch through pH adjustment, and the use of
sodium hypochlorite to oxidize starch. The Mod B area, separated from the main plant by
railroad tracks, is located on an access road called Gasoline Alley, and is adjacent to MGPI’s
Wastewater Treatment Plant (WWTP) (Figure 2).

~ Main Plant
" P -

"

e

Figure 3. Mod B chemical unloading area and tank farm (left) and Mod B building (right)
(Source: CSB).



The Mod B area comprises the Mod B building and an adjacent outdoor tank farm (Figure 3).
The Mod B building contains an indoor process area where chemicals are combined to
manufacture product. The building also contains a locker room, laboratory, and the control
room where operators perform most of their duties, which include monitoring process

conditions.

On the perimeter of the tank farm is the unloading area through which CTMVs from various
companies deliver bulk quantities of five chemicals: sodium hypochlorite,4 sulfuric acid,
propylene oxide, sodium hydroxide, and acetic anhydride.5 CTMYV drivers transfer chemicals
by connecting discharge hoses from the cargo tanks to the fill lines. From there, chemicals
flow through piping to several large bulk storage tanks in the tank farm (Figure 4). Operators
then transfer smaller quantities of the chemicals, as needed, into day tanks and/ or process

vessels for production inside the Mod B building.

Figure 4. Chemical unloading operations at the time of the incident (Source: MGPI).6

4 Sodium hydroxide is also referred to as “caustic” in this Case Study.

5 The U.S. Occupational Safety and Health Administration’s Process Safety Management of High
Hazardous Chemicals standard (29 C.F.R § 1910.119) applies to two chemicals stored above threshold
quantities at Mod B: propylene oxide (a flammable liquid received at the unloading area) and
phosphorous oxychloride (not received at the unloading area). The two chemicals involved in this
incident are not covered under the standard.

6 MGPI took this photo of the Harcros CTMV connected to the fill line shortly after the incident.
Deluge systems were on at this time to mitigate the release



Among the chemicals delivered to Mod B is 12.5% sodium hypochlorite, a more concentrated
version of bleach. MGPI receives sodium hypochlorite at the chemical unloading area where
it is transferred by piping to an outdoor 6,500-gallon bulk tank, and stored at atmospheric
pressure. Operators then transfer sodium hypochlorite by piping into a smaller day tank in the
Mod B building. From there, it is transferred into a process vessel as needed. Another
chemical delivered to Mod B is sulfuric acid. MGPI receives 30% sulfuric acid at the
chemical unloading area in an outdoor 8,500-gallon day tank. Operators transfer sulfuric acid

from the day tank directly into the process.
2.3.1 PRE-INCIDENT CHEMICAL UNLOADING OPERATIONS

To access the fill lines for a chemical delivery, operators first unlock a barbed wire gate that
encloses the tank farm area and five fill lines designated for each chemical (Figure 4). Next,
operators unlock the padlock on the cam lever dust cap that secures the fill line for the
chemical being delivered. Cam lever dust caps prevent access to fill lines by capping the end
of the fill lines when they are not in use. As seen in Figure 5, cam lever dust caps are secured
by engaging two levers and locking them in place with a padlock and two split rings. CTMV
drivers rely on operators to unlock and identify the fill line designated for the chemical being
transferred. Operators then show drivers the appropriate fill line. Once the equipment is
unlocked, operators return to the control room. Drivers then remove the dust cap and connect
their chemical discharge hose from the cargo tank to the fill line. After completing delivery,
drivers place the dust cap back on the fill line and re-secure it by locking the padlock. It was,

and is, MGPI’s practice to unlock fill line dust caps only for delivery.

Figure 5. A locked cam lever dust cap on a fill line at Mod B (Source: CSB).



3.0 INCIDENT DESCRIPTION

3.1 THE INCIDENT

At approximately 7:35 AM on October 21, 2016, a Harcros CTMV arrived at the MGPI
Atchison facility to complete a scheduled delivery of 30% sulfuric acid. Upon arrival, the
Harcros employee (driver)7 exited the cab and began to pressurize the cargo tank for
unloading. At approximately 7:42 AM, the driver took the bills of lading to the Mod B
building where the MGPI night shift operator on duty reviewed and signed the paperwork for
accepting a delivery. Because the driver arrived at MGPI at 7:35 AM, prior to the start of
dayshift, the night shift operator accepted the delivery. At 7:44 AM, the operator escorted the
driver from the Mod B building to the chemical unloading area. When they reached the rear
of the CTMV, the driver set his paperwork on the back of the cargo tank and walked down the
passenger side to finish donning his personal protective equipment (PPE).8 During this time,
the operator unlocked the gate in front of the transfer equipment and removed the lock on the
cam lever dust cap for the sulfuric acid fill line. The operator placed the lock from the sulfuric
acid fill line on the angle iron above the fill line (Figure 6). The driver removed the seal 9
from the back of the cargo tank, handed it to the operator, and then retrieved the hose from

the CTMV to begin the connections.

7 The Harcros driver is one of multiple Harcros drivers who made sulfuric acid deliveries to Mod B in
2016. Harcros had made many deliveries of sulfuric acid in the previous year, of which the driver made
six. No Harcros driver was involved in any delivery of sodium hypochlorite, as this chemical was

delivered by another chemical distribution company.

8 The driver donned a chemical resistant coat, rubber gloves, a hard hat with a face shield, and safety

glasses.

9 Seals are placed on the trailer valves and caps of cargo tanks to prevent tampering with the contents
and so that those receiving deliveries can ensure that the contents of the trailer match what is stated on
the bill of lading and other paperwork. The seals are designed to be broken to ensure that they cannot
be removed and placed back on a cargo tank. The numbers on the seals are supposed to match the

numbers on the paperwork prepared by the shipper.



The operator reports that he pointed out the location of the sulfuric acid fill line to the driver
and that the driver acknowledged the location; the driver, however, reports that the operator
did not point out the fill line. The operator then returned to the Mod B building at
approximately 7:47 AM before he saw the driver connect the discharge hose to the fill line.
The driver removed the dust cap from the first unlocked fill line that he saw at the facility,
which he assumed to be the sulfuric acid fill line. The driver connected the hose to the fill line
and then connected the hose to the truck. The driver checked the air pressure in the cargo
tank,10 checked for leaks, and upon not finding any, opened the facility’s valve and then the
valve on the cargo tank to begin discharging sulfuric acid. The driver returned to his cab,
checked his air pressure on the way, climbed inside, and set his paperwork down. During this
time, the MGPI day shift operator and a trainee were in the Mod B building discussing plant

operating status with the night shift operator.

Shortly before 8:00 AM a greenish-yellow gas began emitting from the sodium hypochlorite
bulk tank, forming a cloud. The cloud grew, covering the Harcros truck and the Mod B
building, and then migrated offsite in a northeast direction. The three operators inside the
Mod B control room at the time of the release quickly became aware of the reaction by the
odd smell of gas that entered the building. They immediately attempted to access their
emergency escape respirator face pieces, but were unable to do so because the respirator face

pieces were not stored in a readily accessible location or had been moved.11

10 Drivers check the air pressure using the air gauge and pressure regulator. The amount of pressure
applied depends on several variables that must be considered for each load, such as viscosity and other
physical properties of the product, temperature and humidity, equipment parameters, length of pipe

between the truck and tank, and air supply at the customer’s site.

11 The night and day shift operators attempted to retrieve their respirator face pieces from their
respective lockers but were unable to do so. The face pieces connect to 5-minute escape bottles. The
trainee did not have a locker because MGPI does not assign lockers to trainees. The trainee normally
kept his respirator on a counter in the control room; however, the previous shift moved it because they

needed counter space (Section 5.4).



Figure 6. As-found state of connection area post-incident. Sulfuric acid fill line padlock (circled)

placed on angle iron. Sodium hypochlorite dust cap on ground beneath fill lines (Source: CSB).

As a result, all three operators were forced to evacuate the building without respiratory
protection. After exiting, operators ran northeast (Figure 2) through the cloud until they
reached fresh air near the railroad tracks. At the railroad tracks, one of the operators used his
radio to alert MGPI employees of the emergency. Following this alert, another company
employee contacted 911 at 7:59 AM.

The driver, who was in the cab of the truck, first noticed the gas cloud in his rearview mirror.
He tried to get to the connection area at the rear of the truck by running down the driver side,
but the gas overwhelmed him. The driver turned around and attempted the same from the
passenger side but again was overwhelmed by the gas. At this point, the manager of the
adjacent WWTP saw the release and shouted for the driver to run in his direction. The WWTP
manager brought the driver inside the WWTP control room, gave him water, and radioed
MGPI employees that the driver was inside and out of the cloud. The WWTP manager also

alerted MGPI management of the release by phone and radio.

Although the sulfuric acid dust cap was unlocked immediately prior to unloading, the CSB
found that the sodium hypochlorite fill line was also accessible to the driver (Figure 7). The
driver connected the sulfuric acid discharge hose to the unsecured fill line for the sodium
hypochlorite bulk tank, which resulted in the inadvertent mixing of approximately 4,000
gallons of sulfuric acid and 5,850 gallons of sodium hypochlorite. This mixture of
incompatible materials resulted in a reaction that promoted the release of a cloud containing
chlorine gas and other compounds (Section 4.0)



Figure 7. Sodium hypochlorite dust cap with missing split ring. The missing split ring prevented the
dust cap from being secured by the padlock (Source: CSB).

3.2 EMERGENCY RESPONSE

The Atchison Fire Department (AFD) received notification of the chemical release at 8:02
AM and units arrived on scene at 8:05 AM.The cloud, or plume, was estimated to extend a
few hundred feet high and to be slowly migrating on the ground to the northnortheast. Due to
the time of day, there was a significant amount of traffic in the immediate vicinity of the plant
and the fire department blocked nearby intersections to restrict and re-direct drivers from
entering the plume. By 8:10 AM, the Mod B operators were en route to the hospital and at
about the same time, MGPI informed emergency responders that a “chlorine-like” plume was
likely caused by a reaction when sulfuric acid and sodium hypochlorite were inadvertently
mixed. Around that same time, the Atchison County Department of Emergency Management
(ACDEM) advised 11,000 Atchison citizens to shelter-in-place.12 MGPI worked with the fire
department to develop a plan to mitigate the release. Minutes later, the plume shifted to the
northwest, requiring emergency responders to evacuate to a safer location. By 8:43 AM, a
hazardous materials (hazmat) trailer arrived with additional emergency responders and
equipment. Responders were able to safely close the discharge valve on the cargo tank and
turn off the truck engine.They also set up a water spray and manually activated the Mod B

deluge (sprinkler) system to suppress the plume generated by the chemical reaction.

12 ACDEM used TV, radio, and social media to alert the community of the shelter-inplace and

evacuation orders.



As the plume shifted to the west of Mod B, it began to migrate towards the WWTP where the
WWTP manager, driver, and the two firefighters who attended to the driver were located.
When they saw that the plume was heading in their direction, they evacuated the area. An
Emergency Medical Services (EMS) vehicle then transported the driver to the hospital for
treatment of his symptoms from exposure to the cloud. At the same time, a motor vehicle
accident near the plant required assistance from the two firefighters. While treating the
vehicle accident victims, the plume shifted, due to the wind, and exposed the two firefighters,
both of whom were transported to the hospital. From a helicopter, the Kansas Highway Patrol
monitored the size and movement of the plume throughout the morning to assist emergency
responders.The wind shift presented challenges for emergency responders and, as the plume
began to move toward the north and west of the city, it slowed due to low wind speed.13
ACDEM issued evacuation orders to schools and residents to the north who were not in the
plume. Buses safely transferred 800 middle and high school students upwind to the south side
of Atchison. By approximately 10:30 AM, the Kansas Highway Patrol reported to emergency
responders that the plume was on the north and west outskirts of the city and dissipating
rapidly. At 11:00 AM, approximately 3 hours after the incident, ACDEM communicated an
all clear and lifted the shelter-in-place and evacuation orders.

3.3 CONSEQUENCES

Because of the chemical reaction and release, four MGPI employees, the Harcros driver, and
over 140 community members sought medical attention.14 Of these, one MGPI employee
was admitted to a hospital after being directly exposed to the toxic cloud and was released

three days later.

13 The closest weather station, in St.Joseph, MO, reported calm winds until 10:53 AM on October 21,
2016.

14 The CSB collected patient information from nearby hospitals and clinics for individuals who sought

medical attention as a result of the release.



Five citizens were admitted to the hospital, of which four were released within two days and
one was released five days later. Consistent with acute exposure to chlorine, many who
visited a hospital or medical center reported general respiratory issues including shortness of
breath, coughing, and throat irritation. Of those not admitted to a hospital, a majority were

sent home after examination, while a few left prior to any examination.

Chlorine is a yellow-green gas that can irritate the eyes, skin, and respiratory tract.15 The
extent of symptoms varies with the concentration, route, and duration of exposure, and some
symptoms are delayed (Table 1). 16 Most long-term health effects from acute exposures are
typically associated with complications developed after exposure to high concentrations.17

Concentration | Potential health effects™

1-3 ppm Mild nose irritation

3 ppm Eye irritation

5-15 ppm Throat imitation

30 ppm Immediate chest pain, vomiting,

changes in breathing rate and cough
40-60 ppm Lung injury and fluid in lungs
(pulmonary edema)

430 ppm for Death

30 minutes

1,000 ppm for | Death
a few minutes

TABLE 1. Potential health effects of short-term chlorine exposure, based on animal and human studies
(Source: ATSDR).1

15 Centers for Disease Control and Prevention. Facts about Chlorine. https://emergency.

cdc.gov/agent/chlorine/basics/facts.asp (accessed September 12, 2017).

16 According to the ATSDR, the concentrations listed above are approximate; the effects will depend
also on exposure duration. In general, people who suffer from respiratory conditions such as allergies
or hay fever, or who are heavy smokers, tend to experience more severe effects than healthy subjects or
nonsmokers. Agency for Toxic Substances and Disease Registry. Toxicological Profile for Chlorine.
https://www. atsdr.cdc.gov/toxprofiles/tp172.pdf (accessed November 27, 2017).

17 Centers for Disease Control and Prevention. Facts about Chlorine. https://emergency.

cdc.gov/agent/chlorine/basics/facts.asp (accessed September 12, 2017)



4.0 CHEMICAL ANALYSIS

The CSB commissioned a chemical analysis to characterize the contents of the tanks and
truck involved in the incident.19 Investigators collected samples from the sodium
hypochlorite bulk tank, where the suspected mixing of sodium hypochlorite and sulfuric acid
occurred; the downstream sodium hypochlorite day tank; and the remaining liquid in the
CTMV after the incident. Laboratory testing confirmed that a sodium hypochlorite solution
and 30% sulfuric acid were involved, consistent with the expected contents of the bulk tank
and truck.20 Analysis of the samples revealed no evidence of elements other than those found
in sodium hypochlorite and sulfuric acid.

The sodium hypochlorite (NaClO) used at MGPI is supplied as a diluted aqueous solution,
containing sodium hypochlorite (10-16%), sodium chloride (12%), sodium hydroxide (4%)
and water (balance). The sodium hypochlorite solution is a clear yellow liquid with a
characteristic bleach odor. It is a strong base that can react with acids and ammonia, and
organic or other chlorinating compounds.21 When mixed with acids, the hypochlorite ion is
known to form chlorine gas, which evolves from the solution, and can cause a serious

chlorine release.2?

18 Agency for Toxic Substances and Disease Registry. Toxicological Profile for Chlorine.
https://www.atsdr.cdc.gov/toxprofiles/tp172.pdf (accessed September 12, 2017).

19 Case Forensics. Characterization of Reactants MGPI Processing Inc. in Atchison Kansas. [Online]
2017. http://www.csb.gov/assets/1/19/2445003_Report._Redacted.pdf (accessed September 12, 2017).
20 The sulfuric acid density of the two Harcros CTMV samples was 1.228 g/cm3 and 1.227 gm/cm3 ,
respectively, consistent with the density of 30% sulfuric acid. The sodium hypochlorite from the
downstream day tank had a pH of 12.3 post incident. 12.5% sodium hypochlorite has a pH range of
11.5 to 13.5. Case Forensics. Characterization of Reactants MGPI Processing Inc. in Atchison Kansas.
[Online] 2017. http://www.csh.gov/assets/1/19/2445003_Report._Redacted.pdf (accessed September
12, 2017).

21 The Chlorine Institute. Pamphlet 96, Sodium Hypochlorite Manual, 4th ed.; The Chlorine Institute:
Arlington, VA, October 2011.

22 The Chlorine Institute. Pamphlet 96, Sodium Hypochlorite Manual, 4th ed.; The Chlorine Institute:
Arlington, VA, October 2011.



Sulfuric acid (H2 SO4 ) is a strong acid that violently reacts with bases (alkalis) and is
corrosive to most metals. It can react violently with water and other organic materials,

resulting in the evolution of heat and irritating gases.23

The CSB also commissioned an analysis to fully understand the potential reaction pathways
on the day of the incident to determine what products might have been created and released.
Contractors evaluated the effect of meteorological conditions on both the generation of
reaction products and the behavior of the plume in the atmosphere. The analysis concluded
that, while the precise chemistry cannot be definitively determined, the primary toxic reaction
products were likely chlorine and other chlorinecontaining compounds.24 Upon mixing, the
sodium hypochlorite and sulfuric acid immediately initiated a highly exothermic, or heat-
producing, reaction.25 The liquid that was added to the tank and the gases that evolved from
the reaction were released through a 3-inch diameter atmospheric vent and an 18-inch lid on
the roof of the bulk tank.

Depending on the temperature and pH of the mixture, and the amount of mixing that occurred
as sulfuric acid was introduced to the sodium hypochlorite tank, several different series of
reactions may have occurred. The products of the initiating reactions likely further reacted to
generate additional toxic gas (g) products and aqueous (aq), ionic species. These may have
included:

» chlorine gas (CI2 (g)),

» chlorine dioxide (ClO2 (g)),

* hydrogen chloride (HCI(g)) or hydrochloric acid (HCl(aq)),

* sodium sulfate (Na2 SO4 (aq)),

* sodium bisulfate (NaHSO4 (aq)),

* water, and

* oxygen (02 (g))

23 National Institute of Occupational Safety and Health. Pocket Guide to Chemical Hazards, Sulfuric
Acid. https://lwww.cdc.gov/niosh/npg/npgd0577.html (accessed September 12, 2017).

24 Peterson, E.; Reed, M. MGPI Investigation Support — Chemical Reactions and Air Modeling;
Technical Report for CSB; Washington, DC, 2017.

25 Peterson, E.; Reed, M. MGPI Investigation Support — Chemical Reactions and Air Modeling;
Technical Report for CSB; Washington, DC, 2017



The sulfuric acid lowered the pH of the sodium hypochlorite, which, combined with the heat
produced by the reaction, accelerated the rate of sodium hypochlorite decomposition. As a
result, several major and minor reactions may have occurred, involving both the reactants and
products formed by their decomposition.26 A likely reaction pathway between sulfuric acid
and sodium hypochlorite produced hypochlorous acid and sodium sulfate. The hypochlorous
acid further decomposed to form chlorine and chlorine dioxide. Chlorine dioxide can itself
decompose to form chlorine gas and oxygen gas. Chlorine dioxide will also react with
hydrochloric acid to form chlorine gas and water at temperatures around 40 to 70 degrees
Celsius (104 to 158 degrees Fahrenheit).27 These chlorine-containing compounds have a
greenish-yellow tint. Several MGPI employees described the cloud as yellow-green to CSB
investigators (Figure 8). See the CSB Contractor’s Report for a technical summary of the

potential chemical reactions.

T Green Chlorine Gas
o Generated by Reaction

Chemical Reaction

Figure 8. Chemical reaction approximately 1 minute after Harcros sulfuric acid sample was added to
fresh Clorox® bleach (5-10% sodium hypochlorite).28 The mixture of the two resulted in the

formation of small chlorine gas bubbles (left) collected in a distillation apparatus (right) (Source: CSB).

26 Peterson, E.; Reed, M. MGPI Investigation Support — Chemical Reactions and Air Modeling;
Technical Report for CSB; Washington, DC, 2017.

27 Peterson, E.; Reed, M. MGPI Investigation Support — Chemical Reactions and Air Modeling;
Technical Report for CSB; Washington, DC, 2017.

28 Safety Data Sheet for Clorox Regular Bleach;1; The Clorox Company: Oakland, CA, June 12,
2015. https://www.thecloroxcompany.com/wp-content/uploads/ cloroxregular-bleach12015-06-12.pdf
(accessed September 12, 2017).



As discussed in Section 3.3, the series of reactions produced by the inadvertent mixing
created toxic products that can cause adverse health effects. These health effects largely
depend on the concentration of the toxic products yielded as a result. Though the reactions
and the quantity of the reaction products are dependent on source conditions and the
environment (e.g., temperature, concentration, pH, etc.), contractors conservatively assumed
that the sodium hypochlorite might have completely decomposed during the incident.29 The
maximum theoretical quantity of chlorine gas produced by the reaction was estimated to be
3,490 pounds, assuming that no chlorine further reacted or was otherwise removed from the
plume.30 A reaction between chlorine and water in the plume would likely reduce the overall
amount of chlorine gas.31 There was no real-time air monitoring data available during the
incident that would have detected the concentrations of chemicals present in the plume.MGPI
had stationary air monitors in and around the Mod B area,but these were to detect
concentrations of propylene oxide and phosphorous oxychloride. Shortly after emergency
responders mitigated the reaction by closing the discharge valve on the truck,they conducted
air quality monitoring and determined the air quality was safe in the building and immediate
area where the incident occurred.Additionally,the U.S. Environmental Protection Agency
(EPA) arrived at 1:00 PMand began on-site and perimeter air monitoring with handheld
detectors equipped with chlorine sensors. Monitoring results were negative for chlorine.
Environmental consultants hired on behalf of MGPI also conducted real-time air monitoring
using a variety of instruments at 3:30 PM and detected levels of chlorine from 0.1 to 11.7
parts per million (ppm) in the immediate vicinity of Mod B.32 At the time of the monitoring,
approximately 5 hours after much of the cloud had dissipated, chlorine concentrations were

below detectable limits in the community.

29 Peterson, E.; Reed, M. MGPI Investigation Support — Chemical Reactions and Air Modeling;
Technical Report for CSB; Washington, DC, 2017.

30 Peterson, E.; Reed, M. MGPI Investigation Support — Chemical Reactions and Air Modeling;
Technical Report for CSB; Washington, DC, 2017.

31 Peterson, E.; Reed, M. MGPI Investigation Support — Chemical Reactions and Air Modeling;
Technical Report for CSB; Washington, DC, 2017

32 Air monitoring instruments also detected 0.1-0.2 ppm of sulfur dioxide present onsite in 3 of 62

samples.



Contractors also modeled a hypothetical release using PHASTTM software to understand the
characteristics of a chlorine gas cloud under similar atmospheric conditions.The PHAST
software uses mathematical calculations to predict how chemicals disperse in the atmosphere.
The results of the dispersion models are largely dependent on the characteristics of the release
source and surrounding atmosphere. Though the plume modeling provides some of the basic
characteristics of the cloud present on the day of the incident, the plume concentrations and
distance traveled do not reflect actual conditions. This is because the model does not account
for potential side reactions, weather fluctuations, or other conditions that may have diluted the
chlorine and other compounds on the day of the incident. An analysis of the atmospheric
conditions and hypothetical release modeling concluded that weather played a significant role
in the severity of the incident at MGPI. The exothermic reaction provided buoyancy to the
relatively hot gases, which likely caused the plume to rise above the bulk tank and then
disperse downwind.33 According to data from the closest weather station, the air transitioned
from fog and calm winds, to fog with slight winds from the south, within the first hour of the
incident.34 Under these conditions, the atmosphere is considered stable, with little or no wind
or atmospheric turbulence35 (or mixing). When the atmosphere is stable during a chemical
release, plume dispersion is slow because chemicals do not readily mix or dilute in the
atmosphere.36 The presence of fog and high humidity in the air, however, may have
improved conditions on the day of the incident because the air was saturated with moisture,
which may have dissolved chlorine within the developing and existing plume. The buoyancy
of the plume, however, may have kept the greatest concentrations of chlorine and other
chemicals at higher elevations in the community, thereby lessening the potential impact at

ground level.

33 Peterson, E.; Reed, M. MGPI Investigation Support — Chemical Reactions and Air Modeling;
Technical Report for CSB; Washington, DC, 2017.

34 Peterson, E.; Reed, M. MGPI Investigation Support — Chemical Reactions and Air Modeling;
Technical Report for CSB; Washington, DC, 2017.

35 Atmospheric turbulence is irregular air motion or wind that fluctuates in both speed and direction.
This condition allows for an increased mixing of chemicals within the atmosphere. Hanna, S.; Britter,
R. Wind flow and Vapor Cloud Dispersion at Industrial and Urban Sites [Online]; CCPS/AIChE: New
York, 2002; pp 14. http://app.knovel.com/hotlink/toc/ id:kt002Y JLVL/wind-flow-vapor-

cloud/definitions-concepts (accessed December 6, 2017).



9.0 MGPI AND HARCROS POST-INCIDENT CHANGES

Immediately following the incident, MGPI made some temporary changes to its transfer
equipment and unloading area to reduce the potential for a similar incident, until more
permanent changes could be made. These included placing dedicated locks with separate keys
on the different fill line caps, replacing the caps on the fill lines with caps that use a different
locking mechanism, placing new (or more securely affixing existing) pipe markers closer to
fill line connection points and elbows, placing new color-coded tags on the fill lines, and
updating the chemical unloading procedures. Additionally, Harcros worked with MGPI to
select and install new couplings on the Mod B sulfuric acid fill line and Harcros sulfuric acid
delivery hoses. These couplings share the same unusual size and shape, such that only the
correct delivery hose can be connected to the sulfuric acid fill line. The couplings are also

colored differently from all other couplings at the Mod B unloading area (Figure 18).

Figure 19. Separation of unloading connections with secure cages around connection points at Mod B
(Source: MGPI)



After making the immediate modifications described above, MGPI also made a number of

other engineering and process safety changes at Mod B, including:

* Chemical unloading connection adjustments (a minimum of three-foot separation between
each unloading connection with a secure cage around each connection point with card reader
access and related administrative controls on access) (Figure 19);

* Engineering system interlocks that correspond to additional alarm-state situations;

* Additional monitoring and emergency shutdown devices;

* Design changes to the operator control room and air handling equipment; and

» Emergency response and preparedness modifications, including the water sprinkler deluge

system.

Both MGPI and Harcros revised their chemical unloading practices and procedures as well.
MGPI now prohibits unloading to start within 20 minutes of shift change and requires that a
safety observer be present when connecting and disconnecting a cargo tank hose to a
chemical fill line. Procedures also require operators to inspect fill lines to ensure all dust caps
are secured and locked prior to, and following, deliveries. Harcros created a new sulfuric acid
unloading procedure specific to MGPI and now requires its drivers to complete a tanker pre-
unloading checklist with customers.

Apart from the changes to practices and procedures MGPI and Harcros made independently,
they also made changes to promote greater coordination between operators and drivers. For
example, operators and drivers must complete written verification forms to ensure that
procedural steps are followed and to certify a correct connection prior to unloading a
chemical. MGPI also requires its operators to ensure drivers can identify the CTMV

emergency stop button.

Following the incident, MGPI also modified the storage and accessibility of the Mod B
emergency respirators. Instead of storing emergency respirator face pieces separately from
escape bottles, the Mod B control room is now equipped with a cabinet containing both
supplied air bottles and hoods36 that are easily accessible to protect operators in the event of

a similar incident.

36 A hood is a respiratory inlet covering that completely covers the head and neck and may also cover

portions of the shoulders and torso. Instead of face pieces, hoods are also used with escape bottles.



MGPI continued to receive active participation from Mod B employees, including represented
employees, in the development and implementation of modifications to equipment and
processes following the incident. For example, represented employees were consulted on
desired changes to their work area post-incident, and were involved in reviewing all
Management of Change37 documentation for all Mod-B modifications. In addition, MGPI
received input from represented employees on the revision of unloading procedures and the
development of new procedures. Represented employees have participated in facility
walkthroughs with procedures in hand, and have provided recommendations on the frequency
with which operators should be retrained on procedures, which has been accepted and

integrated into company practice.

The CSB concludes that many of the post-incident changes implemented by MGPI address a
number of human factors and design issues presented in this Case Study. In addition, MGPI
and Harcros worked together to develop and agree upon procedures and design changes to
reduce the likelihood of similar incident. Modifications to unloading equipment and processes
as exemplified in this section, and in accordance with the investigation key lessons, can

greatly reduce the opportunities for inadvertent mixing during chemical unloading operations.
10.0 KEY LESSONS
For fixed facilities that receive chemicals:

1. When assessing risks associated with chemical unloading process and equipment, apply
the hierarchy of controls when evaluating controls and safeguards for preventing
inadvertent mixing. For all chemical unloading activities that require human interaction,
either by facility personnel or CTMV drivers, identify and address human factors issues

that may increase the potential for an incorrect connection.

37 Management of change is a process for evaluating and controlling modifications to equipment,

processes and organizations, to identify and address hazards that may be introduced by that change.



2. Evaluate chemical transfer equipment and processes (e.g., fill lines, transfer valves, piping
and receiving tanks) and, where feasible, install and configure safeguards, such as interlocks
and mitigation measures, in the process control system that will maintain safe operations
during chemical unloading activities. The control system should monitor and respond to
hazardous process conditions (e.g., temperature, level, pressure, or airborne concentrations)
and automatically shut down the transfer of chemicals and other processes in the event of an
unintended reaction or release during chemical unloading. Where automated process control
and safety systems are not feasible, configure transfer valves and equipment, as well as
ventilation, deluge, and other mitigation systems, so that they can be activated remotely to

stop the flow of chemicals into facility piping or receiving tanks during an emergency.

3. Design or modify chemical transfer equipment to ensure fill lines for incompatible
materials are physically separated by a discernable distance (e.g., acids delivered to an
unloading area separate from bases) to avoid reactive incidents resulting from inadvertent

mixing.

4. Work with chemical distributors to select hose couplings and fill line connections with
uniquely shaped and colorcoded fittings for each chemical or class of chemicals, especially
where several chemicals are unloaded in close proximity. This can include a combination of
accepted fittings with unigue shapes (e.qg., square for acids, hexagon for bases) or different

sized diameters (e.g., 2-inch or 3-inch round) for each fill line.

5. Ensure pipe marking and identification of transfer equipment (e.g., fill lines, valves,
transfer piping, and tanks) identification are clear and accurately represent the material
contained in the equipment in accordance with accepted industry standards, such as ASME
A13.1- 2007 Scheme for the Identification of Piping Systems. Affix pipe markers as close to
fill line connection points as possible so that personnel involved in unloading activities can
easily identify equipment and chemicals prior to making a connection. This is particularly

important when there are multiple fill lines for different chemicals in one area.

6. Work with chemical distributors to conduct a risk assessment and, based on the results of
the assessment, develop and/or agree upon procedures for chemical unloading and emergency
operations to ensure responsibilities are clearly defined. Procedures should establish a process
that requires facility personnel to be physically present during deliveries. Both facility
personnel and drivers should verify (i.e., verbally and visually, through written checklists,
and/or during equipment walk-downs) a correct connection before discharging chemicals.
Management of both facilities and chemical distributors should provide effective initial and

refresher training on the procedures periodically, or when equipment or chemicals are



modified. In addition, management should actively monitor procedures to ensure

conformance.

7. Evaluate building design and ventilation systems for occupied structures near chemical
unloading stations to ensure occupants are protected in the event of a spill or chemical
reaction. Design considerations should include positive-pressure ventilation systems, makeup
air-cleaning and filtration systems, sensors and alarms that automatically shut down HVAC
systems in the event of a release, and the careful selection of intake locations to prevent
chemicals from entering the supply. These systems should be checked regularly to ensure
they are functioning properly.

8. For all occupied buildings near chemical unloading areas and bulk storage tanks, evaluate
the accessibility of emergency respirators and escape bottles in the event of a toxic release.
Avoid locking emergency respirator components in lockers, even between shifts, to ensure
that workers can immediately access the equipment at all times. Conduct reviews of control
rooms and emergency evacuation routes to determine the most accessible location of
employee respirators near escape bottles and update emergency response and respiratory
protection procedures and training accordingly.

9. Provide emergency escape respirators near chemical unloading areas for drivers and
personnel in the event of a spill or unintended reaction and release during unloading

operations.
For chemical distribution companies:

10. Ensure drivers are fully aware of the location and use of all CTMV emergency shutoff

mechanisms.

11. Evaluate the need to train drivers to don appropriate PPE and respond to chemical spills or
releases during unloading operations. Where mitigating incidents is feasible, chemical
distributors should provide the appropriate PPE for doing so on CTMVs. Where mitigating
incidents is not feasible, chemical distributors should ensure that drivers have access to, and
are properly trained to wear, emergency escape respirators on CTMVs to safely evacuate in

the event of an incident.



11.0 CONCLUSION

According to the National Association of Chemical Distributors (NACD), whose
membership represents more than 85% of U.S. chemical distributors, in 2016, more than 39.9
million tons of product were delivered to customers every 8.4 seconds. The incident at MGPI
highlights that, even though unloading operations are relatively simple, the consequences can
greatly impact workers and surrounding communities due to the large amount of chemicals
transferred during deliveries. Because chemical deliveries are so common at fixed facilities,
the CSB urges facilities and chemical distributors to adopt the Key Lessons and
Recommended Practices from this Case Study and work collaboratively to implement
controls and practices that prevent or reduce the opportunity for inadvertent mixing incidents.
Following the issuance of this Case Study, the CSB will work with the Chlorine Institute,
NACD, and unions representing chemical facility and chemical transport workers to

communicate the Key Lessons and Recommended Practices to their membership
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Ynueio ovVOEONC: TO OTUEI0 GTO 0010 £VOC EDKAUTTOG COAVOG (LAVIKK) GUVOEETOL LE LIl
Ypapp TANpmonG.

ZOMVOG EKKEVOONG: 0 EVKOUTTOS GOANVAS ad TO Unyovokivnto oynua deEapevig mov
GUVOEETOL GTT) YPOULUN TANPOGCTG.

AKPONYMIA KAI ZYNTOMOI'PAOIEX

AAR & IP: Metadpaotikdg Edeyyog & Zyéoto Beltioong

ACDEM: Iepwpepetaxo Tunqua Awoyeipiong Extaxtng Avaykng tov Atcioov
AFD: ITvpocPeotikn Yanpeosio Atcioov

ANSI: Apepucovikd EOvico 1dpvpa IIpotvrmonoinong

APIL: Apepikovikod Ivetitovto Ietpelaion

ASHRAE: Apepkavikn Evaoon Mnyavikeov Oéppoavong, Yoéng kor Kipatiopon
ATSDR: Opyovicpog To&ikadv Ovounv kor Mntpida Nocwv

CCPS: Kévtpo Acpdietog Xnuikmdv Algpyaciov

CEPR: Emitponn Zyxedraopol kot Avtipetdmong Extaxtng Avaykng

CI: Ivotitotto Xhmpiov

CIA: ’Evoon Xnukdv Bliopnyovidov

CIL: yAmpro

CSB: Apegpucavikny Emrponn Xnuikng Acpdieiog kot Epsovag Enucvovvotnrog
CTMV: unyovokivnto oymuo deEapevng

DOT: Apepikavikd Ymovpyeio Metagpopdv

EMS: lotpikég Ynnpeoieg Extaxtng Avéyxng

EPA: Apgpikavikdc Opyaviopog [pootaciog [epipdirovtog



EPCRA: Zyedraopog Extaktng Avdykng kot Kowomnta yia to Awkaiopo tov Kowod yio
[IAnpogopnon

ERPG: KatevBuvtnpieg I'pappég Zyedacpuod Avipetoniong Extaktng Avaykng
FMCSA: Apepwcaviky Opoonovdlokn Yrnpesio Acodieiag Odnydv
H2S04 : 816 0&D

hazmat: emkivovva vAKE

HMEP: IIpoetonacio Extaxtg Avaykng yio Emikivovva Y
HMR: Kavoviopog yia Emikivovva YAwd

HOCI: vroylwpiddeg o&p

HVAC: 6éppaveon, e€aepiopoc Kot KAUATIoUOS

KDEM: Tunuo Awyeiptong Extaktng Avdyxng tov Kdvoog

KDHE: Ymovpyeio Yyelag kot [Tepifariovtog tov Kdvoag

LEPC: Tomxn Emtponn Zyxedaopov 'Extaktng Avéykng

NACD: Efvikn 'Evoon Xnukav Atavopéwnv

NaClO: vroylopiddeg vatplo

NEP: EBvikoé [poypoppa Epgaong

NIOSH: Efviko Topupa yio v Acepdheia kot tnv Yyeia oty Epyocio
NPRM: Avakoivoon Ipotevopevng Kavoviotikng Pobuiong

NRC: EBviko Kévtpo Avtoandkpiong

NSSP: EOvuco Ipdypappo Zovdpopkng Emtmpnong

OSHA: Apepicovikn Atoiknon yio tnv Acpdieto kot tv Yyeio otnv Epyoacia
pH: duvapkd vépoydvov

PHA: avéAivon emikivovuvev diepyoacidv

PHMSA: Apepkavikr Yanpeoio Awayeipiong Ayoyov kail Exikivévvov Yikov
PO: [Iporvievoleidio/o&eidio Tov Tpomvuieviov

PPE: eEomhiondg atopikng mpootaciog

ppm: €KATOUULPLOCTA

PSM: Awyeipion Acpareiog Xnukdv Y yniov Kiwvddvoo



RMP: Ipdypappa Aayeipiong Kivdovov

SDS: AeAtio Agdopévov Acpareiog

SERC: Kpatikni Emtponn Avtandxpiong Extaxtng Avaykng
SO2 : do&eidro tov Heiov

VOC: mtnTikn opyoviky £veon)

WWTP: Movéoda EneEepyociog Avpdtmv

ITINAKAX I[TEPIEXOMENQN

1.0 Ewsaywyn

2.0 Iotopikd
3.0 ITeprypaen copPavtoc

4.0 Xnuikn Avaivon

[...]

9.0 AMayéc otnv MGPI xan Harcros petd to copfav
10.0 Baowég cupfoviés

11.0 Zvunépacpa



1.0 EIZATQI'H

Avt 1 perétn egetalet Tnv akovota avapelEn acvuPifactov ¥nUKOV ovcldV GTIG
eykataotaoelg g MGPI Processing, Inc. (MGPI) otig 21 OxtoBpiov 2016, oty moOAN
Atcioov 1ov Kévoag. H avapeitn and dvo ynukég ovsieg, o Beukd o& kot to
VIOYA®PIDOES VATPLO (YVOSTOTEPO GTIV AYOTEPO GUYKEVIPOUEVT] LOPPT] TOV (OC
AEVKOVTIKO), TOpNyaye EVa VEPOG IOV TTEPLEiye YAMPLo Kot AAAEG evdoelg. To vépog
emnpéace epyalOLEVOLS GTO ¥DPO Kot TOATEG GTNV YOP® Kowotnto. To meploTatikd GuVvERT
KT TN O1apKELD Log GuVIBoLG YNUKNG Topadoog Betkod 0EE0C amd Eval PNy ovoKiviTo
oymua de&apevig (CTMV) g etaupeiog Harcros Chemicals (Harcros), oto kévtpo
de€apevav arodnkevong tov eykatactdcemv g MGPI.

To [eprpeperoxo Tunua Awyeiptong Extaktng Avéaykng tov Ateicov (ACDEM) diétaée
YMASES PEAT TNG KOWVOTNTOG VO LEtVOLV GTO GTiTI TOVG KOt GALG LEAN TNG KOWVOTNTOG VO
EKKEVDGOLV oplopéveg meployéc. Ilepiocdtepa amd 140 dropa, copmepiiapufovouévay Kot
LEADV TOL KOlvov, ot vtaAAnAiot Thg MGPI kot évag vrddiniog tng Harcros ypeidotnkay
Tptkn epovtida. ‘Evag vrdaiiniog tng MGPI kot mévte péAn Tov Kovod VOGNAEDTNKOY, (G
amoTELEC LA TG £KOEGNC GTO VEPOC TOV TOPNYOYE 1) AVTIOPOGT).

Evd dVo cvykekpuéveg ovcieg eUTAEKOVTOL GE QLTO TO TEPLOTATIKO, 1 TUYOLO AVAUELEN
TOAALGV 0&€@V Kot BAcewv 1 GAADV acLUPIBOCTOV YNUIKOV 0LCIHV KOTA TIG EPYACIES
EKQPOPTOGNC Kol AAAEC SPAGTNPIOTNTEG UTOPEL VO 00T YNGEL GE SUVNTIKG, EXIKIVOVVEG
avtdpacelc. Ot epyacieg yMung ekpopTwong and unyavokivinta oxfuata deEapevng propet
va OeopnBodv anhéc oe cUYKpPLoN Ue AALEC dlepyncieg o 6TADEPES EYKOTAGTAGELS, QALY
EMELON QVTEG OL Epyacieg umopel vo TephapPdvouy eEaPETIKA LEYAAES TOGOTNTEG YTUKDV,
01 GVVETELEG eVOC GLUPAvVTOC pmopet va eivan coBapéc?. Topemva pe v Edvikr 'Evoon
Xnuikav Aroavopéav (NACD), tepiocdtepot amd 39,9 exatoppdpia TOVOL TPoidvVTog
napadidovtav otoug mehdteg kdbe 8,4 devteporenta to 2016.

2 Center for Chemical Process Safety. Unloading and Loading Hazardous Materials

Process Safety Beacon [Online], Zentépppiog 2015
https://www.aiche.org/sites/default/files/cep/20150920.pdf (televtaio mpocPacn 12 TentepPpiov
2017).



https://www.aiche.org/sites/default/files/cep/20150920.pdf

Q)¢ €k TOVTOV, 1 6101KNOT TOV EYKATOCTAGEMV TPENEL VO, ODCEL 1O10HTEPT TPOGOYT GTO
oYEOLOG O KOl TN Agttovpyia Tov £0TMGHOD LETAPOPES YNUKDV, epapudlovtag Tnv
tepapyio Tov EAEYYV Kot £eTAloVTOG TOVG avOPOTIVOUG TOPAYOVTEG Yo VO, LelmBOEel 1)
TOOVOTNTO Y10 0KOVG10, VAUELEN KO VO, LETPLIGTOVY Ol GUVETEIEG GE TEPIMTMOT ELPAVIONS
evog oupfavtog. EmmAéov, o€ mepurtdaoelg Omov ot 001yol TV UnyavokivTov oxnuatov
OeEaUEVDV CUUUETEXOVY GUEGO GTNV EKQOPTOCT] YNUIKDY OLGL®V, TPETEL VO VITAPYEL KOV
evBvvVN peTa&d T eToupeiog SLOVOUNG YNUIK®V Kot TG S10{KNoNG TOV EYKATUGTAGEMV Y10, T
SoPAMGOT TNG ACPUAODS EKPOPTMOGNG TOV YNUKOV OVGLOV.

AV 1 TEPITTOCIOAOYIKN UEAETT eE€TALEL TOVC TAPAYOVTEC TOV GUVEPAANY GTO TEPIGTATIKO
o115 eyKataotdoels Thg MGPI kot mepiéyet Pacikég cupufovAés yio Tnv mpdANYM TapOUOI®V
TMEPIOTATIKDY GE EYKATACTAGEIS TOV AUUPAVOUY YNUIKE KOl TIG ETOPEIES TTOV TG TOPAdIdoVV.

2.0 Iotopikd
2.1 MGPI PROCESSING, INC.

O gykartaotaoelg Tng MGPI Bpickoviat Kovtd og éva Kuplog aoTikd TUNHA TNG TTOANG
Atcioov 1ov Kédvoag, mepimov 50 piiia fopetodvtikd tov Kdavoag Zitt, Milovpt. H etaupeia,
7OV 10pVONKE apyIKd O WIKPO 0TosTaKTNPL0 T0 1941, givan pia Aettovpytkn Buyatpikn g
MGP Ingredients, Inc.

H MGPI dr00£te1 600 AEITOVPYIKE TUMUOTO OTO EPYOCTAGLO TOV ATGIGOV: GTOGTAYLEVO,
TPOIOVTA, CUUTEPILOUPAVOUEVOV EdDIUNG OAKOOANS, (L®OTPOPNS 0md KatdAouta andotagng,
KOOGIUNG GAKOOANG KOl KOAGUTOKELOIOD KO GUGTUTIKG, TO OTTO{0, ATOTEAOVVTOL 0T
eEe1dkeVEVO KOl EUTOPEVCLUO GPVAO GITOV KO TPMOTEIVES Y10 EGADSUUN KO P €3N
xpnon. Ot eykartactdoelg oto Atoioov mepthapPdvouv enelepyacio srmpmv, diepyacieg
amooToéng, amobnikevon, EpyacTinplo Kot KTiplo ypaeeiov Kat aracyolovv 140 dtoua, ek
v onoiwv ta 100 eknpocwnovvtol and v 'Evoon Tpoeipmv kot Epyalopévev tng
Tomkng 74D (United Food and Commercial Workers Union Local 74D).

2.2 HARCROS CHEMICALS

H Harcros xotookevdlet kot dtovépet Plopmnyavikég kot eEEI0TKEVUEVES YMNUKES OVGIEC KoL
plypoto og éva gupod eacpo fropnyovikov teratdv otig Hvopéveg IoMrteiec, kupiog ota
VOTI00VTIKG Kot votioavotolkd. Me £dpa to Kavoog Xiti, Kavoag, n Harcros Aeitovpyei 600
EYKOTOOTAGELG XNLUKNG Propmyovikng mapaywyng kot 29 diktva dwavoung. H Harcros
devbiver mepimov 50 unyavokivinto oynuato 0eEoUeVnS EMIKIVOLVOY DAIKOV Yol 1 KEG
napadoocerc’.

3 Federal Motor Carrier Safety Administration. Safety Measurement Profile for Harcros Chemicals Inc.

https://ai.fmcsa.dot.gov/SMS/Carrier/980774/CompleteProfile.aspx (zelcvraia npdcPacn 12 Zemreufpiov 2017)



https://ai.fmcsa.dot.gov/SMS/Carrier/980774/CompleteProfile.aspx

Ewdéva 1: Ieproyn Mod B ot sykatastasels g MGPI 6to Ateisov, Kavoag (Inyn: MGPI)

To 2016, n Harcros tpounfevce Beuid o0&, voposeidio Tov vatpiov kot 0EEid10 Tov
nmpomvAeviov atny mepoyn eneepyacioc g MGPI émov cuvéfn to mepioTaTis.

2.3 [IEPITPA®H THX AIAAIKAZIAZ

To meprotatikd Tov OktwPpiov 2016 cuvePn oy nepoy Mod B e MGPI,

OOV KOTAGKELALOVTOL EEEIBIKEVEVD, GUVAC GITOV GVUPOVA UE TIG TPOSLOYPOUPES TOV TEAGT
(Ewova 1). Zmyv meployn Mod B ypnoyromoiodvtan S1opopeticd ynukd yio, vo
onpovpynBovv ta dtdpopa ertBupNTd YOPAKTNPIGTIKA TV EEEIOIKEVUEV®V Kot
EUTOPEVCIUOV APVA®Y GiTov, cupreplapuPavouévne g xpnong Beukod o&éog yio v
TPOTOTOIN oM TOL apOAOL PESH TG pUBUIOTG TOL pH Kot TNG YPTIONG VTOYA®PLDOIOVS VaTPiov
v v o&gidwomn tov apviov. H weproyn Mod B, 1 onoia yopiletar and v kopo
EYKOTAGTOOT LE GO POOPOIKEG YPOUUES, Bpioketal o€ pia 006 TpdePacng mov ovoudletal
Gasoline Alley kot eivan dimha otnv Movada Eneéepyaciog Avpdtov g

MGPI (WWTP)(Ewdéva 2).
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Ewova 2: O gykartastacsig g MGPI ko n yopo weproyn (IIny : Google)
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Ewova 3: Movade ynuukig ekpoptoong weproyns Mod B kot kévrpo defapevdv amodnkevong (apiotepd)
ko ktipo Mod B (8g&ua) (TInyn:CSB)



H meproyn Mod B nepilapfaver to ktipio Mod B kon éva mopakeipevo vraifpio kévipo
de&apevav amobnkevong (Ewova 3). To ktipto Mod B mepihapfaver o ecmtepikn meployn
eneepyaciog OToL o1 YNUIKEG 0Voieg GLVOLALOVTOL Y10 VO KOTOGKEVAGTOVV TpoidvTa. To
ktiplo Mod B mepihappdvetl exiong éva amoduthplo, Eva EpyacTiplo Kot Ty aifovca
eA&yyov, 6oV Ot XEPIOTEG EKTELOVV TO LEYOAVTEPO HEPOG TMV KAOMKOVIWV TOVG, TO. OTTOl0
mepLapUPavouy Ty Tapakoiovdnon tov cuvinkov eneéepyociag.

2V TEPIIETPO TOV KEVTPOL de&AUEVOV amobKeEVOTG EIVOL O YDPOC EKPOPTOGNC, LEG® TOV
omoiov ta pnyavokivnta oynuoto deSapnevng amod d1dpopes eTaupeieg Tapadioovy peydreg
TOGOTNTEC MEVTE YMUKOV: VITOYAmPIOSEC VaTpo®, Osukd 0&D, 0Eeidio Tov TpomvAeviov,
v3po&eidio Tov vatpiov kot 0&1kd avudpitn®. Ot 0dnyoi twv unyavokivtay oxmudtoy
OeEaEVOV LETAPEPOLY YNUKE GUVIEOVTAS TOVG GOANVEG EKKEVAOGTG A0 TIG dEEQUEVES
(QOPTIOV OTIG YPOUUEG TANPOONG. ATO EKEL, Ol YNUKES OVGIEC PEOVV UEGH COANVOGCEDYV GE
dtbpopeg palikéc degapevég amoBNKeLoNG KATAAYOVTAS GTO KEVTIPO deEapevAV
arofnkevong (Euwova 4). Ot yep1oTég LETAPEPOVY BT GUVEXELN UIKPOTEPEG TTOGOHTNTESG TOV
ANUIKDV 0VGIDV, COUPMVA UE TIG avAyKeS, o€ degapeveég nuépag Ko 1 exelepydlovton
doyela yio Tapaywyr| evtog tov Ktipiov Mod B.

Ewcévo 4: Xnuikég epyaciss ekpoptmong T otiyp] Tov svpfavrog (Mnyn:MGPI)®

4 To vrroyLop1ddec vATPLo avapépetal emiong wg "kowotikd" og ot v Hepimtocioloyik Mehém.

® To [Ipotumo Awyeipiong Acpaleiog EEatpetikd Emkivovvov Xnuikdv Ipoidvtmv g Atoiknong
v v Aogdigio kat v Yyeia oty Epyoaocio tov HITA (29 CFR 8§ 1910.119) epappdletar o€ d0o
FNUKES ovoieg mov amobnkedovial Thve amd TG oplokég mocodTTEG oTNv Teployr Mod B: o&gidio tov
pomvAeviov (0QAEKTO VYPS TOL TAPAAAUPEVETOL GTOV YDPO EKPAPTOOTG) Kt 0EVYAmPLOVY0G
P®GPOPOG (dev mapaAapBAveTol 6Tov Ydpo ekeopTmong). Ot 800 yNuKég ovoieg Tov UTAEKOVTL GE
avTo T0 cLUPAv dev kaAvmTovTol and to IIpdTumo.

6 HMGPI Tpapnée ovt ™ ewToypapio Tov pnyavokivitov oxnuoTog defapuevig g Harcros, mov
givo cuVOEdENUEVO GTN YpapUn TAPOONG Ayo HeTd To meploTatikd. Ta GLGTAROTO KATOKAVGHOD TOV
EVEPYOTONUEVA EKEIVN TN GTIYUN Y10 VO, LETPLACOVY TNV amteAevBipwon.



Meto&H TV yNUIK®OV 00VGIdV ToL Tapadidovtal oto ktipto Mod B givar kot to vroyAwpidoeg
vatpro 12,5%, po o cvuykevipopévn exdoyn g yAopivng. H MGPI napaiapfaver
VIOYA®PIDOES VATPLO GTOV YDPO TNG YNUIKNG EKPOPTMCTG, OO OOV PETAPEPETAL LUE
ocolnvooelc og pio eEmteptkn deapevi amobnkevong, yopntikdtrag 6.500 yolovidv, Kot
amofnKevET G ATHOCPUIPIKT TTieon. 'Emeita ol Xeip1otég HETAPEPOVY TO VITOYAMPLUDOES
VATPLO e COANVAOGCELG OE Lo, Lkpotepn deapevi nuépag oto ktipto Mod B. Amo exel,
petapépetal o€ éva doyelo eneEepyaciog coUP@V Le TIG avayKes. AAAN pio ynpiky ovcia
nov mapadideton otny meproyr] Mod B givar o Oeuxd o&0. H MGPI naporapfdaver 30% Oeuxd
0&0 otV mEPLoYN YNIKNG EKQOpTong o€ pia emtepikn degapevi nuépag 8,500 yorovidv.
O xep1otég petapépovy to Beukd o0&y and ™ deapev nuépag angvbeiog oy enelepyacia.

2.3.1. XHMIKEZX EPI'AXIEEX EKOOPTQXHX [IPIN TO XYMBAN

[Na va amokoovy TpdsPacn GTIS YPUUUES TANPOONG Y10, ld TapddosT) YXNUKOV 0VGLOV, Ol
YEWPLOTES EEKAEIOMVOLV TPMTO, LU0, TOAT) GUPUOTOTAEYLOTOC TTOL TEPIKAEIEL TO KEVTPO
de€apevav amodnkevong Kot TEVTE YPAUUEG TANPOGCTG TTOL £X0VV KaBOPIoTEL Yo KAOE YN UK
ovoia (Euwova 4). Ztn cuvéyela, o1 xelptotés EEKAEIBMVOLV TO AOVKETO GTO KOTAKL TOV
OKPOOEKTN GUVOESTG IOV AGPUAILEL TNV YPOUU TANPOONG, £TCL OOTE VA Tapadodel 1) yMUtkn
ovoia. Ta kamdkio Tov aKpodEKT cOvdeoT|g epmodilovy TV TPOGPacn OTIC YPAUUES
TANPOONG, KAADTTOVTOC TNV GKPT TOVG 6TV dgV Ypnoiporotovviatl. Onmg paivetol oty
Ewova 5, ta komdkio Tov akpodéktn ohvoeong ac@aAiilovtol pue d0o poyhovg, ot omoiot
KAEWOVOVTOL e EVO AOVKETO Kot dVO oy ®ploTikoVs daktuAiovug. Ot odnyol tmv
unyovokivitev oynuatov deéapevig Pacilovtal 6Toug XEPIoTég Yo va, EEKAEIODVOVY Kol v
avayvopilovy Tn YPoup TANPOOoNG TOL £XEL OPIGTEL Y10 TNV YNUKY 0VGIO TOV PLETAPEPOVV.
O xep1otés, €netta, delyvouv GTOVG 001N YOVG TNV KATAAANAN Ypapun TAnpwonc. Otav o
eEomhiondg Eexheldmbel, o1 YeIP1oTEC EMOTPEPOVY 0TIV aibovca EAEYYOL. X1 GUVEYELX, OL
0d1yol a.QapovdV TO TPOSTUTELTIKO KAAVUUO KOl GUVOEOLV TOVG COANVES YNUIKNG

ekkévmong and T deapevi poptiov Gt ypapuun TANP®oNS. Metd v oAoKANpmG”N TG
TaPAOooNGS, 01 001Y0i TOTOHETOVV TO TPOSTATELTIKO KAAV LN GTN YPOAUUN TANPMOONG KOl TO
emovacppayilovv KAeWOdVOVTAG To AovKETO. AvTi MTav, Kot eEakoArovdel va givat, 1
poktik ™S MGPI yia vo EexAelddvovTan To KamaKio TOL aKpPOSEKTT GUVIESNS TNG YPOUUNG
TANPOONG LOVO Yia TNV TaPEooo).



Ewkéva 5: 'Eva kKAe1dmpévo Kamakt axkpodEkT 60vOESS 6€ pia ypoppr tijpoong oty weproy Mod B
(IInyfq:CSB)

3.0 IIEPIT'PA®H TOY XYMBANTOX
3.1 TO XYMBAN

2116 21 OktwPBpiov 2016, mepinov otig 7:35 .., Eva punyovokivito Oxnuo SeSapevig g
Harcros éptace otic eykataotaoelg g MGPI 6to Ateioov Yo va 0AoKANp®OGEL pia,
TPOYpOUUATIoUEV TTopadooT Beukov o&Eog 30%. Katd v aei&n, o vtdAiniog g Harcros
(0dny6Q)’ Pynke amd v Kapmive Kot dpyioe va couméler  de€apevi eoptiov yio

NV EKPOPTOOT. ZT1G MEPITOL 7:42 m.l., 0 001YOC TYE TOL OEATIO POPTMTIKNG GTO KTiplo

Mod B, 6mov o yeiptotg g voytepvig Papdiag s MGPI éheyEe kot viéypaye to €yypada

e} 001My06g g Harcros givot évag amd toug moAlamiovg odnyovg g Harcros mov npaypatonoincov
mapadooelg Beukov 0&€og oty teploy] Mod B to 2016. H Harcros iye mparylotonotcel ToAAEG
TapadOGeLs Beukov 0&€og 0 TponyoluEeVo £T0G, EK TV omoimv 0 061Ydg TpaypoTonoince £EL.
Kavévag 06nydg g Harcros dev cvppeteiye og kapio mapddocn vroyrmpiddovs vatpiov, Kabdg avtr
N YNLKT ovoio wapadodnke amd GAAN eTaipeio SLOVOUNG XNUIKOV OVGLOV.



Yo TNV amodoyn g Tapddoong. Emeldn o odnyog éptace otnv MGPI otig 7:35 m.p., Tpv amod
™V €vapén g TpOVNG PAPOLNG, 0 XEPLOTNG TNG VOXTEPVIG PAPOLNG OEYTNKE TNV TAPAOOGT.

Y11¢ 7:44 1. 0 XEPLOTHG GLVOSEVGE TOV 00N Y6 0md T0 KTipto Mod B otov ympo g ynutkng
expoptwonc. Otav Epracav 610 TGO PEPOG TOL UNYOVOKIVIITOL OYNUATOG deEQUEVIS, O
odNyog éPake ta Eyypapa oto miow® PEPOG TG deapevig PopTiov Kot KatéPnke amd v
TAEVPE TOL GLYVOS YOV Y10 VO, POPEGEL TOV EEOMMGO aTopkT|c mpootaciog (PPE)E. Zto
YPOVIKO avTO oL, 0 YEPLETS EeKAEIdmaE TNV TOAN Umpoctd amd tov eEomhopd
UETAPOPEG KOl APAIPESE TO AOVKETO OO TO KOTAKL TOV OKPOOEKTT GUVOEST|G Y10l T YPOUUN
TANpwong Beukov o&éoc. O yep1oTng TOToHETNOE TO AOVKETO GO T YPOLUUN TAPOGCTG TOL
Beukob 0&éog o1 cdNpoymvia Tave and ™ ypouur tAnpoons (Ewova 6). O odnyodg
agaipese T oepdyion® omd to miow pépog T dekapevng poptiov, v Tapidmoe cToV
YEPLOTH KO GTN] GUVEXELN AVEGVPE TOV EVKOAUTTO COANVA OO TO PUNYOVOKIVITO O
de€apevig yia vo Eekivioet TIc cuVOEael. O YEIPLOTNG aVAPEPEL OTL ETEGTIUAVE GTOV 0ONYO TN
0¢om g Ypopupng TAnpmong Tov Betkol 0&€og kal 0Tl 0 0dNYOC avayvoplee TV Tomobeaia.

8 0 0dny6¢ pdpece Evo TOVOPOPL OVOEKTIKO GTIC YMUIKEG OVGIES, YEVTIO 0 KAOVTGOVK, £va.
TPOGTATEVTIKO KPAVOG LLE TPOCOTIO0 KOt YVOALH 0oQUAELNG.

® O1 6@payicelg TonobetovvTal 6Tic BarBideg TV PLUOVAKODUEVOY OXNUATOV KOl GTO, KOTAKLO, TOV
de&apevav eoptiov yia vo amo@evydel 1 TapamoincT Tov TEPLEYXOUEVOL Kot £TCL MOTE Ol TOPUANTTES
va Befatdvovtat 0Tt T TEPLEYOEVO TOV PULOVAKOVIEVOD TALPLALEL LLE BT TTOV AV PAPETUL OTN
POPTOTIKN Kot 6€ dALa Eyypapa. Ot cepayicelg Exouv GYeNCTEL VO OTAVE, OOTE VO NV UTOPOVV VO
apopefovv kot va tomobetnBovv Eavd oe pa de&apevn eoptiov. Ot apBpol Tave oTig cepayicelg
TPETEL KAVOVIKE VO AVTIGTOLYOOV LE TOVG aplOong TV £YYPAP®Y ToL cuvTdyOnKav ond Tov
OTOGTOAEQ.



YTIOXAWPLWOEC
Ndatplo

Ogeiblo Tou
ponu?xevmou

Ewoéva 6:H katdotoon ety omoio fpédnke n meproy] cvvoeons petd to oopfav. To ovkéto g ypoppng
TANP®ONG TV Beukov 0EE0g (o€ KUKA0) TomoBeTnéVO 6TN SN pPoy@Via. To TpooTaTELTIKG KAAIVRA TOV
VIOYA®PLOdOVG VOTPIOL 6TO £5000G avapEse 6TIS Ypaupés TApoeng (CSB)

O 0dNy6g, MGTOGO, UVOUPEPEL OTL O XEIPLOTNG OEV TOV EXECHUOAVE T YPOUUN TANPOONC. X1
GULVEYELD O YEIPIOTNG EMEGTPEYE GTO KTiplo Mod B, mepinov otig 7:47 .., Tpwv €l TOV 0dNY0
V0. GUVOEEL TOV GOANVO EKKEVMGNG GTT| YPaUU TAnpwong. O 0dnydc apaipece o
TPOGTUTEVTIKO KOAVUUO 0O TNV TPAOTN EEKAEIO®TN YPAUUN TANPOOTG TTOV €10 TNV
€YKOTAGTAOT, 1 omoia védeae GTL NTAV 1 YPUUUN TANP®ONG TOL Beukod 0&€og. O 001YoC
GUVEDESE TOV EVKOUTTO COANVO OTN YPOUUUT TANP®GNG KL £merta 6To popTNnyo. O 001yoC
EleyEe v mieon Tov aépa otn Sekapevn optiov?, EreyEe yia Srappoic kar apov dev Bprike
Kapio, avolée ) PaAPida e eykotdotacong Kot énstto ) BorPida otn de&apevi poptiov yio
va EeKIVIoEL 1] EKKEVOGT TOL BglkoD o&éog,.

0o 00mMyoi EAEyyouvv TNV TiEoT TOV BEPA XPTCULOTOLDVTOS TO LOVOUETPO Kot Tov puBuot migong. H
mocoTNTA TiEoNG TOL e@apudletat eEoptdtot amd TOAAEG LETAPANTES TOV TPEMEL Vo, AapfdvovTat
VoY Yo Kabe poptio, OTmG T EMSEG Kot GAAES PLGIKEG 1O10TNTES TOV TPOIOVTOC, 1 Bepprokpacio Kot
N VYpaGic, Ol TAPAUETPOL TOV EEOTAGOD, TO UHKOG TOV COANVA LETOED TOV POPTNYOD Kot TG
de&apevng kat 1 Topoyn aépa oty Tomobecio Tov TELATT.



O 0dnyog eméotpeye 6NV Kaumiva tov, EAeyEe TNV Tieom Tov aépa oTn dladpoun|, avePnKe
GTO ECMTEPIKO KOl KATAYDPNOE TO EYYPOPAL. XTO YPOVIKO 0VTO SAGTNUA, O XEPIOTNG TNG
wpowvng Papdiag tng MGPI kot évag ekmaidevopevog pickovtay oto ktipto Mod B
ou(NTOVTAG TNV KOTACTOOT) AELITOVPYING TMV EYKOTACTAGE®DV UE TO XEIPIGTH TNG VOYTEPIVIG
Bapodiag.

Atyo mpwv 11g 8:00 7. éva KITpVOmPAGIVO 0€pPLo ApyLloe va avadveTal amd T de&apevn
amofnKevoNg ToL VITOYA®PLDOSOLS vaTpiov, oynuatitovtas Eva vEpog. To vépog peydhmoe,
KOADTTOVTOG TO opTNYO Tng Harcros kot to ktipio Mod B, kot 611 cuvéyeia kivinke extodg
TOV YMPOV G€ POPELOAVATOAIKT KaTeHBVVOT).

O1 Tpelg YEPIOTEG 6TO E6MTEPTKO NG aiovcag eAéyyov otny meployn Mod B katd tn otiyun
g anerevBépmaong, avTihiednKay ypriyopa tnv aviidpacr ond v mepiepyn oG Tov
aepiov mov glonAbe 610 KTipro. Apécmg Tpoomddncay va amokTnoovy TpdsPacn oTig
avToQLELOYOVEC LACKEG Y10 SLOPLYT O TEPITTMON EKTOKTNG AVAYKNG, OAAG OEV UTOPEGAY
VoL TO KAVOLV MELDN] 01 LACKES OgV Mt amobnkevpéveg o bkoAa TposPaciun 0éon 1 elyov
uetokivn0eitl. Qc amotéleospa Kot 01 TPELS YEPIOTEC AVAYKAGTNKAY VO, EKKEVOGOLY TO KTIPLo
YOPIG avamvevoTikn Tpootacio. Metd tnv £€£000, ot xelpiotég Etpeav Popeloavatodkd
(Ewova 2) péoa amd to vEPOog, HEXPL VO PTAGOVY 6ToV Kafapd a€pa KOVTIQ OTIG
G1ONPOSPOUIKES YPOUUES. ZTIG GLONPOOPOLUKES YPAUUES, EVOG OO TOVG YEPLOTES
YPNOUYLOTOINGE TOV AGVPUATO Y10, VO EI00TOMGEL TOVG LITaAANAovG TG MGPI yia v
KOTAOTOOT £KTAKTNG avaYKNG. Metd and avtdv Tov cuvayepuod, £vag GALOG VIGAANAOG TNG
etapeiag ewdomoinoce v dpeco dpdon otig 7:59 ..

O 0dny6g, 0 0moiog PPIOKOTAV GTNV KAUTIVE TOL GOPTNYOV, TOPUTIPNCE Y0 TPDTY POPE TO
VEPOG aepiov amd tov ecmTePkd Tov KabBpép. Ilpoonddnoe va ptdcel tnv mepoyn
oLVOESNG 0TO oW LEPOG TOV POPTNYOV, KATERAIVOVTAG amd TNV TAELPE TOL 031 YOV, AALA
tov Katéfare to aépro. O 0dnyodg Eavaumnke péoa Kot Tpocmddnoe vo Kavel to idto omd v
TAELPA TOV GLVOIN YOV, AL Kot ThAL Tov kaTéPaie To aépro. Exeivn ) otiyun, o
devbuvnc g mapokeipevng povddag enelepyaciag Aopdtov ide v anerevdipmaon aepiov
Kot pavose otov 0dnyo va Tpé€etl mpog to nEpog Tov. O devbuving korehBuve Tov 0dNYd 61O
EC0MTEPIKO TNG EYKATAGTACNG, TOL £dMCE VEPD KAl EVIUEPMTE UEGH TOL AGLPUATOV TOVG
vraAARAovg Tov MGPI 611 0 00MY6¢ TV pésa Kot pakpld amd to vEPog. O dtevbuvnig
gldonoinoe eniong ) Sroiknon g MGPI ywo v anehevBépmon péocw Aepdvou kot
OCLPUATOV.

1 O yep1otég TS voyTEPIVIC Kot TG TPoIVHG PApdiag TpooTddNGay Vo ovaKTGoVV

TIG avTIHoLELOYOVEG LACKES OO T EPUAPLY TOVG, OAAG dEV UTOPEGAV VO TO KAVOLV.

Ot avTloo@LEOYOVEG LACKEG CLUVOEOVTUL LLE PLOAEG SLaPLYNG 5 AemTdV. O eKTOOEVOLEVOS dEV

01ébete eppapro, emeldn n MGPI dev katavépet eppiplo 6Tovg eKTodevOpeEVOVS. O ekTodEVOUEVOG
KPOTOVGE KAVOVIKE TV avTiac@uéloydvo pdoka tov o€ évay Tayko oty aibovcsa eréyyov. Qotdco, N
TPONYOVHEVN PAPAIOL TNV ElYE LETAKIVIGEL ETEON YPEBLOVTOV XDPO GTOV TAYKO (evdtnTa 5.4).



[Mopdro mOL TO TPOGTUTEVTIKO KAAV LA TOL Bettkod 0&E0g Eekdeldmbnke apécmg Tpv and
™mv eKkeopTmon, 1 CSB domictwoe O6ti 1 Ypappr TAP®GNS TOL VITOYAMPLOSOVS VOTPiov
Ntav eniong npocfaciun otov odnyo (Eucova 7). O 0dnydg cuvédese TOV GOANVA EKKEVOGNG
Tov Beukov 0&E0G P TN UN AGPAACUEVT YPOUUN TAP®OTG Yo TN deapevn] omobnkevong
VIOYA®PLDS0VG VaTpiov, To omoio 0dNnynoe oty akovota avapén repirov 4000 yaiovimv
Beukob 0&€og kat 5.850 yolovidv vroyAmpiddovg vatpiov. Avti n avapuén acvpupifactov
VAIKOV £l)E O OTOTELEGLOL LLLOL OVTIOPOOT] TTOV TPONYOYE TNV OTEAEVOEPMOT EVOG VEPOLS TTOV
nepleiye aéplo yAdptlo kot ddles evioelg (Evomra 4.0).

Ewéva 7: "Evag o100ploTiKOg daKTUMOG ALIMEL 0T0 TO TPOGTUTEVTIKO KAAVUNA TOV VTOYA®PLAGOVG
vatpiov. O duy®PLoTIKOS SUKTOAOG TOV ALITEL EPTOOIGE TO KAEIOMNA TOV KOADULOTOS NE TO AOVKETO
(IIny1:CSB)



3.2 ANTIMETQIIIZH EKTAKTHX ANAT'KHX

H mopocPeotikn vanpecio Tov Ateioov gldomomOnke yio. tn ynutkn arelevbépwoon otig 8:02
.. Kot o1 povadeg £ptacav oto onpeio otig 8:05 m.p. To vépog (1] To TAoVMO) XTI ONKE
071 B0, eMEKTEWVOTAV GE VYOG LEPIKDV EKOTOVTIAO®V TOdIMV Kot Bo Kivobvtay apyd 6To
£0a.pog mpog ta Popeta-PoperoavaTorkd. Adym Tng dPOS TG NUEPUS, VIINPYE LEYEAN
KUKAOQOpPIa GTIV KOVTIVY] YOP® TEPLOYT TOV EPYOGTAGIOV KO 1| TVPOGPESTIKN LANPESIA
EKKAEIGE TIG KOVTIVEG SLOOTOVPDGELG Y10 VO, TTEPLOPIGEL KOl VO avakaTELBVVEL TOVG 0N YOV Yo
va unv e16éABovv 610 vEpog. Méypt tig 8:10 m.p., o1 xepiotég Tov Ktipiov Mod B Bpickovrtav
GTO OPOUO Y10 TO VOGOKOUELD Kot tepimov v 1010 dpa, 1 MGPI mAnpopodpnce toug
OVTOTOKPLTES EKTAKTNG AVAYKNG OTL éva vEPOG "Tov potdlet pe yAopro" mbovortata
TpoKkANONKe and pia aviidpaon 6tav To Beukd o&d kot To VIOYA®PLDIES VATpLo avauiydnkav
axovoua. [Tepimov v 1010 dpa, to [eprpepetaxd Tunua Awyeipiong Extaktng Avdykng tov
Atcicov evnuépwoe 11.000 moliteg va peivovv ota oritia tovg2. H MGPI cuvepydotnke pe
TV TOPocPeSTiKN Yo TV avamtuén evog oyediov mov Ba petpiale v anelevbépwon. Alya
AemTd apyOTEPW, TO VEPOG LETOTOTIGTIKE TPOG T BOPELOOVTIKA, AVOyKALOVTOG TOVG
OVTOTOKPLTES EKTAKTNG OVAYKNG va. petapepBolv oe acparéotepn tomobesia. Ztig 8:43 m.pL.,
£QPTUGE £VO PULLOVAKOVUEVO EMIKIVOLVOV DVAIK®V LE TOPOTAV®D OVTOTOKPLITEG EKTOKTNG
avéykng kot eEomAiopd. Ot avtamokpttég pndpecav va kKAeicovv pe acpdieo ) BoApida
EKKEVMONG 6T1 6e&apevi opTiov Kot va, GBoovV ToV KIviTiHpa TOV GoPTNYoD.
Anovpyncay eniong £va YEKOGHO vEPOD Kol EVEPYOTTOINGAV YEPOKIVITO TO GOGTNLLO
KatakALG oV TG TEpLoyng Mod B (cVotnpa yekacpob) yio TV KOTAGTOAT TOV VEQOLS TOV
dMUIOVPYNONKE Ao TN YUK avTidpacT.

Koabng to vépog petatoniotnke ota dutikd e meployns Mod B, dpyioe va petakiveiton Tpog
TN novdda emnefepyaciog AvUdTmV, 6oV PPlokoTay 0 d1EVBVVTING TN EYKOTAGTAGNC, O 001YOC
Kot o1 dVo mupocPéoteg mov PPOHVTILaY Tov 0dNYOo. Otav £idav 0Tt To VEPOS KatevBuviotav
TPOG TNV Kortevbuven Toug, ekkévooay v mteployn. 'Eva oynua tov latpikadv Yanpeoiomv
"Extoaxtng Avaykng (EMS) petépepe 101 ToV 00170 010 vosokoeio ya tn Oepaneio tov
CUUTTOUATOV TOV amd TNV Ekbeon oto vEépog. Tavtdypova, ot 600 TuPocPEcTeS YPEIAOTNKE
va fonnoovy cg Eva aTdyMUO LE EVO OVTOKIVITO KOVTA 6T0 £pY0otacto. Evd mepiébaimay
T 00paTO TOV ATVYNUATOS, TO VEPOG LETATOTIGTNKE AOY® TOV avVEUOL Kol KOTEBOAE TOLG 6O
TVPOGPESTES, 01 0TTOi0L PLETAPEPOHNKAY GTO VOGOKOUELD.

Amd éva ehkodntepo, 1 Hepimorog Avtokivntodpdpov tov Kavoag mapakorovbovse 1o
uéyebog ko TV Kivnon tov vEeoug kad '0An T dtdpkel TOL TPOIVOL Yia vo. fondncel Tovg
OVTOTOKPITES EKTAKTNG OVAYKTG.

12 To ACDEM ypnoipomoince Ty THAEOPOOT, TO PUSIOPMVO KoL T0. KOWVMVIKG LEGE Y10l VO,
€100TOMGEL TNV KOWOTNTO Y10 TV EVIOAN VO, LEIVOUV HEGO KO Y10 TV EKKEVOOT.



H aAdayn tov avépov fTay TpoOKANGN Y10 TOVG OVTATOKPITEG EKTUKTNG AVAYKTG KoL, KaOdS TO
VEQOG ApyLoE va Kiveital Tpog ta fopeta kot SLTIKG TNG TOANG, EXPPAdLVE AOY® TNG YOUUNANG
TaydTTag Tov avépov. To IMepipepetoxd Tunpa Awyeipiong Extaxtng Avéykng tov
Atc160v e££0mGE EVIOAN EKKEVMOTC Y10l GYOAELD Kol KaToikovg oTov foppd mov dev
Bpiokovtav otnv meproyn mov ixe eEamimbel To vEQPOg. Aewopeia LETEQPEPUV LE AOPALELL.
800 padntég péong kan devtepofabpiag exknaidevong Tpog v voTio TAELPAE TOL ATGIGOV.
[epimov otig 10:30 m.p., n [lepimorog Avtokivntodpodpov tov Kévoag avépepe otoug
OVTOTOKPLTES EKTAKTNG OVAYKNG OTL TO VEQOG Tay ota. fOpeta Kot SVTKd TpodoTio TG TOANG
Kot dehvotay ypryopa. Ztig 11:00 m.p., mepimov 3 dpeg petd 1o cvpPav, to [eprpeperaxd
Tunua Awyeipiong Extoktng Avdykng tov Ateioov PeTédmae T ANEN ToL cuvayepoD Kot

NPE TNV EVTOAN Y10 EKKEVAMGT] KO TNV EVTIOAN va. pelvouy ot ToAiTeS 6T GTiTIO TOVG.

3.3 ZYNEIIEIEX

AOY® TG ¥NIKNAG avTidpacnc Kot amelevBépmong, Téaaeptg vidAiniot tng MGPI, o 0dnyog
g Harcros kot mévo amd 140 pédn g koot tag Xpeldotnray 1Tpiky epovtidelt. Amd
aVTOVG, £vog vdAiniog g MGPI e16nyn oto vocokopeio apov ektébnke angvbeiog oto
T0EIKS VEQOG Kol Tpe TN plo Tpelg nuépeg apyotepa. [1évte moditeg elofybnoay oto
vocokopeio, EK TV 0TolmV T€0oePLg TPV EETAPLO EVTOG dVO NUEPMV KOl £VOG TEVTE NUEPES
apyotepa. Adym g o&eiog éxBeomng oTo YAMPLo, TOALOL TOV EMGKEPON KAV VOGOKOLELD

N WTPIKO KEVTIPO AVEPEPAV YEVIKA OVOTVELGTIKA TpoPAnata, OTmg dSOGTVOLN, B0 Kot
epebiopd oto Aapd. Amo ekeivoug Tov dgv glonyOnoav o€ vocokopeio, 1 mAgloymeia

EMECTPEYE OTITL PETA amd eEETAON, EVD Alyol £Quyav TPV omd omolodNToTe e&€Tao.

To yAdp1o gival Eva KITpVoTpacIvo 0€pto ov pmopel va epedicel Ta pdtia, To dépa Kot TNy

avamvevoTtikh 086, H ktoon Tov COUTTOUGTOV TOIKIAAEL avAAoYa LE TH CVYKEVIP®OT, TN

130 minociéotepog petempodroyicdg otadudc, oto St. Joseph, MO, avépepe TpEHOVG AVELOVG UEYPL TIG
10:53 m.p. ot1g 21 OktwpPpiov 2016.

14 H CSB cvykévipwoe TAnpopopicg acOevdv amd KOVTive VOSOKOUELR Kot KAVIKES Y10, GTOMO TOV
(™ oav 1oTpikn ePovTido Mg AToTELES A TG ATEAEVOEPOONG.

15 Centers for Disease Control and Prevention. Facts about Chlorine.
https://emergency.cdc.gov/agent/chlorine/basics/facts.asp (tehevtaia npdoPacn 12 Zenteufpiov 2017).



https://emergency.cdc.gov/agent/chlorine/basics/facts.asp

dradpopn kot tn d1dpkel TG EKBEOTG KO OPIGUEVA GUUTTOUATO KOBVGTEPODV VL
eupaviotovv (IMivaxac 1), Ot mo poxporpddeopeg emdpdoeic oty vyeio omd T1g 0&eieg

exbécelg cuvdéovtal GuVNIOMG UE EMTAOKEG TOL OVATTTOGOOVTOL LETA TNV EKBECT GE VYNAEG

oVYKeEVIpOOES,

TUYKEVTPWON MiBavé oupmTwpoaTo’®

1-3 ppm ‘Hruog epeBlopdc tne potne

5 ppm ‘Epebiopoc twv odpBaipwy

5-15 ppm ‘Epebiopoc tou Aapov

30 bom Apeoog tovog oto otr8o¢, speTog, aAAayEg

PP otov puBuo ¢ avarnvonc kat Brixag
40-60 ppm OWPOKLIKO SAYOG KL UYPO GTOUE TIVEUHOVEG
(TTVEUHOVIKG OIS pa)

430 ppm ywa Odvaroc

30 Aemta

1.000 ppm ywa Oavarog
Alya Aemta

Ewéva 8: IMBavd cvpntdpatae® g ppayvnpéBeoung ékbeong oto yhdpro, facel peretdv o {Oa Kot
avOpomovg (TInyn: ATSDR)

16 Tougmva pe tov Opyoviopd ToEikdv Ovcidvy kar Mntpha Noécwv (ATSDR), ot GUYKEVIPOGELS TOV
AVOQEPOVTOL TOPUTAV® €ival katd Tpocéyyion. Ta coprntdpata eEaptdvtot exiong omd T ddpKeLn
£KBeomng. Xe YEVIKEC YPOULES, TO ATOLA TOV VTTOPEPOVY OO AVOTVEVGTIKG TPoPANLaTa, OGS
aAlepyieg N aAlepyiky pwvitido 1 Tov gival Boprol KarvieTég Teivouy va €Yoy To coPapés EMRTMOCELG
amd vy droua M un komviotég. Agency for Toxic Substances and Disease Registry. Toxicological
Profile for Chlorine. https://www.atsdr.cdc.gov/toxprofiles/tp172.pdf (tehevtaio mpocPacn 27
Noeuppiov 2017).

17 Centers for Disease Control and Prevention. Facts about Chlorine.
https://emergency.cdc.gov/agent/chlorine/basics/facts.asp (tehevtaia npdsPaom 12 Zemtepufpiov 2017).

18 Agency for Toxic Substances and Disease Registry. Toxicological Profile for Chlorine.
https://www.atsdr.cdc.gov/toxprofiles/tp172.pdf (televtaio tpdcPaocn 12 Zenteufpiov 2017).



https://www.atsdr.cdc.gov/toxprofiles/tp172.pdf
https://emergency.cdc.gov/agent/chlorine/basics/facts.asp
https://www.atsdr.cdc.gov/toxprofiles/tp172.pdf

4.0 XHMIKH ANAAYXH

H Apepwcavikr Emtporn Xnuikng Acedieiag kot Epegvvag Erikivévvotnrag (CSB)
Sleényaye oL MUK aviAvon yio vo xopaKTnpicetl 1o TepleyOUeEVO TOV SEEAUEVAOY KOL TOV
POPTN YO MOV epmAEKOVTOL 6TO GLUUPAVES. O epevvnTéc cuvéletay Setypata amd T Selapevn
amofNKeLON G VIOYA®PLDOIOVS VaTpiov, OOV oNueldOnKe N avaEn vIoYAmpiddovg vatpiov
Kot Beukov 0EE0G, amd T de&apevi] NUEPUS VTTOYA®PLDOIOVS vaTpiov Kot amd T0
VTOAEMOUEVO VYPO GTO UNYAVOKivITO OYNUe deSapeVg LeTd To cuuPav. Ot epyactnplakég
doxpég emPePaincav 0Tt gumAékeTat Eva SIAV O VTTOYA®PLOSOVS vaTpiov kot Beukd o0&y
30%, cOUE®VO UE TA OVAUEVOUEVE TTEPLEXOUEVA TG Oe&opevig amobnKkevong KoL TOV
poptnyov®. H avéivon tov Scrypdtov dev amokdAvye ototyeio GALe amd vt Tov
OTOVIOVTIOL GE VIOYAWMPUDOES VATPLO Kot Beukd 0&v.

To vroylwpiddeg vatpro (NaClO) mov ypnoyomoteitoan otnv MGPI mapéyeton g apatmpévo
V3aTIKO SV pa, To onoio mePExel LITOYAWPLUDOES vitplo (10-16%), YAwprovyo vatplo
(12%), vdpo&eidio tov vatpiov (4%) kot vepd (e&looppomntng). To StV VITOYAWDPLOSOVS
vatpiov etvat éva dtowyEg Kitpvo vypod e opaKTnploTiky oour| yhopivng. Eivor pia woyvpn
Baon mov umopei va avtidpdoet pe 0&Ea Kot pmVIa, Kot e opyavikég 1 GAAES

YAwplovyeg evoerc?. Otav avauryvoetot pe 0L, To VITOYAMPIOAES 10V eivar YvwoTd OTL
oynuatifel aéplo yAdpLo, To omoio ekAvETAL amd TO SIGALO KOl PITOPEL VO TPOKAAESEL
coPapn amerevdépmon yropiov?2. To Oeukd o&d (H2S04) givat évo 16yvpd 0ED Tov ovTidpd
Biowa pe Paocelg (o) kot givar Stafpmtikd ota meptocotepa péTailo. Mropei va
avTdpdoet Pioua pe To vepd Kot Ue GAAO 0pYavIKA DAIKE, U OmOTEAEGO, TV EKALGN
Oeppottog Kot epeNoTIKGOV aepimv?,

19 Case Forensics. Characterization of Reactants MGPI Processing Inc. in Atchison Kansas.
[Online] 2017. http://www.csb.gov/assets/1/19/2445003_Report. Redacted.pdf
(terevtaia tpoécPaon 12 XepntepPpiov 2017).

2 H mokvomta Oeucod o&éog Tov §0o Serypdtov and to goptnyd g Harcros fjrav 1.228 g/cm kot
1.227 gm /cm avtiototyo, cOpemva pe Ty Tukvotta Tov Beukot 0&€og 30%. To vroyAmpiddes
vatpro amod v de&apevi nuépag glxe pH 12,3 petd to nepiotatikd. To vroyrmpiddeg vatpro 12,5%
éyer pH and 11,5 éw¢ 13,5. Case Forensics. Characterization of Reactants MGPI Processing Inc. in
Atchison Kansas. [Online] 2017. http://www.csb.gov/assets/1/19/2445003_Report._Redacted.pdf
(terevtaio TtpdoPaon 12 XertepPpiov 2017).

2L The Chlorine Institute. Pamphlet 96, Sodium Hypochlorite Manual, 4th ed., The
Chlorine Institute: Arlington, VA, OktoBplog 2011.

22 The Chlorine Institute. Pamphlet 96, Sodium Hypochlorite Manual, 4th ed., The
Chlorine Institute: Arlington, VA, OktoBplog 2011.

23 National Institute of Occupational Safety and Health. Pocket Guide to Chemical
Hazards, Sulfuric Acid. https://www.cdc.gov/niosh/npg/npgd0577.html (tekevtaio tpocPaon 12
YentepPpiov 2017).



http://www.csb.gov/assets/1/19/2445003_Report._Redacted.pdf
http://www.csb.gov/assets/1/19/2445003_Report._Redacted.pdf
https://www.cdc.gov/niosh/npg/npgd0577.html

H CSB die&nyaye emiong pio avdAvon yio vo KOTavonoEl TANPOG TIG TOOVEG AVTIOPAGELG TNV
nuépa Tov cLpPdvtog Kot va Tpocdlopicel Tola TpoidvTa Bo pTopovGaV va

&yovv dnuovpyndei kot anerevbepmbel. Or eEmtepikol cuveEPYATEG EXTIUNGAY TNV ENIOPOOT
TOV UETEMPOAOYIKOV GUVONK®V TOGO GTNV TUPUY®DYN TPOIOVTOV aVTIOpacTC OGO KOl GT1)
GLUTEPLPOPA TOV VEPOLG otV atudseatpa. H avdivon katéinée oto copnépacua Oti, Vo M
aKpIPNG ynueio dev umopel var TPoGdloPIeTEL CAPDS, TO TPWTOYEVT] TOEIKA TPOIOVTOL
avtidpaong Nroav mhavdg To YAOPLo Kot GALES EVDOGELS TOL TEPLEYoLY YAdplo?t, Katd thv
avapelEn, To VIOYAMPUDOES VATPLO Kot TO BEKO 0ED TUPOSOTNCAY AUECHS Uit EEAPETIKA
eEmBepuikn, | mov mopdyel Oeppotra, aviidpacn?®. To vypd mov TPooTédnKe TN deopevn
Kot Ta 0éptoL oL EKAVONKAV amo Vv avtiopaot, anedevfepdbnkay LEG® TOV ATUOGPOPLKOD
e€aeplo o, dapETpov 3 WTemV, Kot evOg Kamaklov 18 vtomv otnv opo@n] g de&opevig
amofnkevong.

Avddroya pe tn Beppokpacio kot to pH tov piypatog, Kot Ty TosoTnTo TS ovapéng mov
éhaPe ydpa 6tav to Betkd o0& elonyOn ot deapevn VToYA®PLDOOOVS vaTpiov, Ha
UTOPovGaY Vo £XOVV TPOKVYEL TOAAES OLOPOPETIKEG CELPEG avTIOpAcE®Y. Ta mTpoidvTa TV
PYIKAOV AVTIOPAGENDY TOAVOV VO OVIESPUCAY TEPULTEPM, Y10, VO dNUIOVPYNGOVY TPOGHET
TPo1dvTa TOEIKOL aepiov (g) Kot vOATIKAOV (aq) WOVTIKOV e10®V. Avtd pmopet va
neplerdpupovay:

e aéplo yropro (C12(g)),

e d10&eidio yhwpiov (ClO2(g)),

o v3poyrdpio (HCI(g)) N v3poyropicd o&H (HCI(aq)),
e 0Oguko varplo (Na2S04(aq)),

o 0&wo Beuxd vatpro (NaHSO4(aq)),

*  vEPO, KOl

* ofuyovo (02(9))

2 peterson, E., Reed, M. MGPI Investigation Support — Chemical Reactions and Air
Modeling, Technical Report for CSB, Washington, DC, 2017.

% peterson, E., Reed, M. MGPI Investigation Support — Chemical Reactions and Air
Modeling, Technical Report for CSB, Washington, DC, 2017.



To Beukd o0&y peimwoe to pH tOV VITOYA®PLDOOVS VOTPiov, TO 0010, GE GLVOVAGHO LE TN
Bepuotna mov TapNydn and v avtidpac, ETLTAYLVE TNV TaXVTNTA ATocHVOESN

TOV VTOYA®PIDO0VG VaTpiov. Q¢ amotéleca, UTopEl va GuvEPNoav apKeTég peiloveg Kat
OgVTEPENOVGEG AVTIOPAGELS, CUUTEPIAAUPAVOVTOG TOGO TO, AVTIOPMVTO GVCTOTIKG, OGO KOl TO
TPoidVTO OV CyNuaTicTNKAY and TV amocHvheon Touc?®. Mia mbovn avtidpacn petatd
Beukob 0&£0g Kol LTOYA®PLDOOVG VaTPiov TapTyoye VITOYA®PLDOEG 0&D Kat Oeukd vaTplo. To
VROYA®PLDOES 05D amocVVTEDNKE TEPATEP® KO GYNUATICE YADPLO Kot d10&eido Tov
yAopiov. To do&eido Tov yAwpiov propel amd povo Tov vo amocvviedel yio va oynpoaticet
aéplo yAmpro kat aépto o&uyovov. To dto&eidio Tov yAwpiov Ba avtidpdoet emiong pe

TO VOPOYAMPLKO 0EL Y10l VAL oYNUATICEL aEPLo YADPLo Kot vepd o€ Beprokpacieg tepimov amd
40 émc 70 Podpovg Kedsiov (104 éog 158 Paduodg Popeviit)?’. Avtég ot evOGEIg Tov
TEPLEXOVY YADPLO £YOVV pa Kitpvormpdowvn andypmaon. Apketol vrdAainiotl tng MGPI
TEPLEYPOY AV TO VEPOG G KITpvorpdovo otovg epevvntés s CSB (Ewdva 8). Avatpélte
otv Exbeon tov EEotepikav Zuvepyatdv g CSB yia pia texvikn mepiinym tov mboavov
INUKOV oOVTIOPAGEWDV.

Mpdowvo aéplo XAWpLo Tou
Taprxn amd v avtidpaon

Ewova 9: Xnpkn avtidpaon wepimov 1 Aentd agov To deiypo Osukov o&émg tng Harcros npoctédnke o¢
yropivy Clorox(vroyhompiddeg vatpro 5-10%%8).To peiypo tov 2 gixe @g amoTELEGLA TO GYNUATIONO
MIKPAV QUGOAId®Y agpiov yhompiov (aprotepd) mov cLALEYONKaAY 6€ cuekev] anootaing(dséa) (MnyR:CSB)

% peterson, E. Reed, M. MGPI Investigation Support — Chemical Reactions and Air
Modeling, Technical Report for CSB, Washington, DC, 2017.

27 peterson, E. Reed, M. MGPI Investigation Support — Chemical Reactions and Air
Modeling, Technical Report for CSB, Washington, DC, 2017.

28 Safety Data Sheet for Clorox Regular Bleach;1, The Clorox Company: Oakland,

CA, June 12, 2015.
https://www.thecloroxcompany.com/wpcontent/uploads/cloroxregularbleach1201506-12.pdf
(tehevtaio TpdoPacn 12 XemtepPpiov 2017).



https://www.csb.gov/mgpi-processing-inc-toxic-chemical-release-/
https://www.thecloroxcompany.com/wpcontent/uploads/cloroxregularbleach1201506-12.pdf

Onwg avolvdnke oty Evomnta 3.3, 1 oelpd aviidpdoemv mov topdyovial and TV axovoio
avépén dnpovpynoe ToEIKA TPOIdVTO TOV UTOPOVV VO, TPOKAAEGOVV SUGUEVELS EMMTAOGCEL
oV vyeia. AvTéG Ol EMTTOGELG oTNV VYela eEapTdvTan o€ peydho fabud amd
CLYKEVTP®ON TV TOEIKQOV TPOTOVIMY TOL TPOKVITTOVY MG OTOTEAEGO. AV Kol Ol OVTIOPUCELS
KoL 1] TOcOTNTA TOV TPOIOVI®V ovTIOPAoT g e£apTOVTAL amd TIG GLVONKES TNYNG Kol TO
nmepPdAirov (m.y. Oepuoxpacio, cvykévipwon, pH kAx.), ol eEmtepikoi cuvepydteg védecay
EMPVAUKTIKA OTL TO VTOYA®PLDOES VATPLO TBAVDG VO OTOGLVTEDKE TATP®G KOTA TN
diapxeto Tov cuuPavtoc?. H uéyiot Beopntiki mosdtnra aepiov yAmpiov wov maprydn ard
Vv ovtidpaon extiunonie 0t Hrav 3.490 APpec, vrobétovtag OTL KavEva YADPLO deV
avtédpaoe Tepartépm N dev amopokpOvonke pe GAlov Tpomo amd to vEPocC. Mio avtidpoon
peta&d yAwpiov kot vepolh 610 VEQOC Bo UTopoHGE VO LELMGEL TN GUVOALKT TOGOTITO, TOV
agpiov yrwpiov.

Agv vpyav dabécipa dedopéva evaéplag TapaKoloinong oe TPAYUATIKO XPOVO KOTA TN
SIAPKELD TOV TTEPLOTAUTIKOV 7OV B0, LTopoVoaY VO, AVIXVEDGOLV TIG GVYKEVIPAOOELS TOV
ANUIK®V 0vG1dv Tov vanpyav oto vépoc. H MGPI eiye otabepés cvuokevég mapakorovnong
aépa LéEca Kal yopm omd v meployn B, oAld avtég aviyvevay cuykevipaoelg 0&gldion Tov
TPOTLAEVIOV Kol 0ELYAMPLOVYOV POSPAPOL. AlYO APOTOV O AVTOTOKPITES EKTAKTNG OVALYKNG
petpiocay tnv avtidpaor pe to kAeiowo g ParPidag ekkévmong 6To popTnyo,

deényayay mopakolohONnon e TOLOTNTOC TOL 0EPT KOl SUTIGTMGY OTL 1] TOLOTITO, TOV
aépa NTAV ACPOANC GTO KTIPLO KoL GTNV QUECT] TEPLOYN| OTOV GLVEPN TO TEPLOTATIKO.
Emumiéov, o Apepikavikog Opyaviopog [pootaciag [epipariiovtoc (EPA) épbace otn 1:00
L.l KO GpY1o€ TNV EMLTOTIO KO TEPIUETPIKT] TAPUKOAOVONGT TOV AEPQ LIE XEIPOKIVIITOLG
aviyveutég eEomAiopévoug e aetnmpeg yhopiov. Ta aroteléouata tng Topakolovdnong
Nrav apvntikd yio yAopto. Ot tepifarloviikoi cOUPovAOL TOL TPOSANPONKAY Yo
royaplaopd s MGPI mpaypoatonoincay eniong mapakoAovnon Tov aépa 6 TPAYLOTIKO
xPOvo otig 3:30 p.p., ¥PNOIUOTOLDVTOG LI TOIKIAIL, OpYAVOV Kol oviyvevdnkay eninedol
yAopiov amod 0,1 Eog 11,7 uépn avd ekatoppdpto (ppm), 6 GUEGT YELTVIOGT E TNV TEPLOYT
Mod B*. Tn otryun g mapakorovOnong, Tepimov 5 dpeg apoTov HEYEAO HEPOG TOV VEQPOLG
elxe dtoAlv0el, o1 GLYKEVTIPMGEIS YA®PIOL GTNV KOWOTNTA NTAV KATW OO TO OVIYVEDGLULL
opa.

29 Ppeterson, E. Reed, M. MGPI Investigation Support — Chemical Reactions and Air
Modeling; Technical Report for CSB, Washington, DC, 2017.

30 peterson, E. Reed, M. MGPI Investigation Support — Chemical Reactions and Air
Modeling; Technical Report for CSB, Washington, DC, 2017.

31 peterson, E. Reed, M. MGPI Investigation Support — Chemical Reactions and Air
Modeling; Technical Report for CSB, Washington, DC, 2017.

32 Ta 6pyava mapakorovdnong tov aépa aviyvevoay eniong 0.1-0.2 ppm do&ediov Tov Ogiov oe 3 and
T 62 deiypoTo oTNV TEPLOYN.



O emtepikol cuVEPYATEG dNIIOVPYNCOY ETIONC Uia VTODETIKT ameAeLOEP@O
YPNOOTOIDOVTOG TO Aoyiopkd PHAST™, yio v KOTOVOTGOVV Ta JOPOKTNPLOTIKA EVOG
vEQPOUG aepiov yAmpiov VO TaPOHOLES aTHOCPUIPIKEG cuVONKee. To Aoyicpukd PHAST™
YPNOLOTOLEL HaBNUOTIKOOS VTOAOYIGLOVS Y10, VO TPOPAEYEL TOV TPOTO S10IGTOPAS TV
ANUIKOV 0VGIOV TNV ATHOGQALpa. To amoTeEAEGHATO TOV HOVTEAWDY JLAGTOPAS EE0pTMOVTOL
o€ HeYGAo Babud amod o YopoKTNPLOTIKG TG TNYNG ATEAELOEPmOTg KL TNG YOP®
ATHOGPALPOC. AV KoL 1] LOVIEAOTOINOT] TOV VEQOLG TAPEXEL LEPTKA OO Ta fOctKd
YOPOUKTNPLOTIKA TOL VEPOLG TTOV VINPYE TNV NUEPA TOL GLUPEAVTOS, 01 GUYKEVIPADGELS KOL 1|
dtavubeico amdoTAcT SEV OVTATOKPIVOVTUL OTIC TPOYUATIKES GLVONKEG. AVTO 0QEilETOL GTO
YeYOVOGS OTL TO povTéAD dgv AapPavel vTOYT TOAVES TAPATAEVPES OVTIOPAGELS, SIKVUAVGELS
KOIPIKOV GuVONK®OV 1 GALEG GLUVOTKEG TTOL EVOEYETOL VOl £XOVV OLHADGEL TO YADPLO Ko GAAES
EVAOOELS KATA TNV NUEPA TOV TEPLGTATIKOV.

Mo avaADoT| TOV OTUOGPOPIK®Y GUVONK®V Kol TOV VITOOETIKOD HOVTEALOL amelevBipmang
KatéAnEe 610 CUUTEPAGLO OTL O KOLPOG SLUOPAUATICE GNUAVTIKO pOAO 6T GoPapdTnTa TOV
neplototikov otny MGPIL. H e£d0epun avtiopaon mopeiye TAELGTOTTA GTA GYETIKA KOVTH
0épla, TO 0010 MOAVDS TPOKAAEGE TNV AVOYMGT] TOL VEQOLE TAVM amd TN de&apev
amofKELONG KoL 0T GULVEELD, TOV SLOCKOPTIGHO TTPOg To. KATm®. TOpemva e o oTotyeio
TOV TANGIECTEPOL UETEMPOAOYIKOD GTAOUOD, Ol KOPIKEG cVVONKeS A AoV amd opiyAn Kot
NPEUOVS AVELLOVG, GE OUYAN LE EAAPPOVS OVELLOVG OTtO TA VOTLO, LECH GTIV TPMTY] MPO. TOV
cvupavroc.

Y7o avtég Tig cuvinkeg, | atudseapa Bempeitarl otabepn, pe Atyo 1 kaboiov aépa 1|
aTHOGPOIPIKO oTpoPiicnd®. Otav n atpdceupo ivor otadepr| Kot ) Sidpketa piog
ANUIKNG omeAeVBEPOONC, 1] SLOGTOPA TOL VEQOLC Elval 0Py ETELDN TA YNUIKA OEV
avopryvoovror ebkola 1 dev apardvovar otny atpdceoipo®. H mapovsio opiyAng kot n
VYNAN vypocia 6Tov aépa, ®oTOGO, UTopel va Pedtiocay Tig cuVONKES TNV NUEPA TOV
TEPIOTOTIKOV, ENEWN O OEPUG TAV KOPEGUEVOG LLE VYPAGiD, 1 ool UTopel va glxe SLOAVCEL
TO YADPLO EVTOG TOV AVATTUGGOUEVOL KOl TOV DTLAPYOVTOC VEPOVGS. L20TOGO, 1| AVWOGT] TOV
VEQPOLG UTOPEL VO SLOTNPNGE TIC VYNAITEPES GVYKEVTIPMGELS YAMPIOL Kl GAADY YNUIKDV
OVLOIDV GE VYNAITEPES TIUES GTNV KOWVOTNTA, HELDOVOVTAS £TGL TOV THAVO aVTIKTUTTO GTO
eninedo Tov €0GPovC.

33 Peterson, E. Reed, M. MGPI Investigation Support — Chemical Reactions and Air

Modeling; Technical Report for CSB, Washington, DC, 2017.

34 Peterson, E. Reed, M. MGPI Investigation Support — Chemical Reactions and Air

Modeling; Technical Report for CSB, Washington, DC, 2017.

35 0 atpocpaipicdc otpofiicpdg ivar axovovioTn kivnon aépo 1) aépog Tov Topovstalet
SLOKVLAVGELG TOGO OTNV TayVTNTA 0G0 Kol 6TV KoTevhuvon. Avth 1| KoTdoTaoT ETITPENEL Lo
avEnuévn avapelEn ynukov ovedv oty atpdceaipa. Hanna, S., Britter, R. Wind flow and Vapor
Cloud Dispersion at Industrial and Urban Sites [Online], CCPS/AIChE: New York, 2002, pp 14.
http://app.knovel.com/hotlink/toc/id:kt002Y JL VL /wind-flow-vapor-cloud/definitions-concepts
(terevtaio TpoécPaocn 6 Aekepppiov 2017).

3% Wells, G. Major Hazards and their Management [Online]. IChemE: Rugby, Warwickshire UK,
1997, pp 33. http://app.knovel.com/hotlink/toc/id:ktO0OA7EN31/major-hazards-their-management/wind-

dispersion



http://app.knovel.com/hotlink/toc/id:kt002YJLVL/wind-flow-vapor-cloud/definitions-concepts
http://app.knovel.com/hotlink/toc/id:kt00A7EN31/major-hazards-their-management/wind-dispersion
http://app.knovel.com/hotlink/toc/id:kt00A7EN31/major-hazards-their-management/wind-dispersion

9.0 AAAATEXZ XTHN MGPI KAI HARCROS META TO XYMBAN

Apéong petd to mepiototikd, 1 MGPI npoéfn oe kdmoteg mpocwpvég alhayég otov
eEomAMoUO PETAPOPAG KO OTNV TTEPLOYT] EKPOPTMONC, TPOKEYLEVOD VO LLEIDGEL TIG
TOOVOTNTEG Y10 TAPOUOL0 TEPIOTATIKO, EMG OTOV Ha UTOPOVGAV VA YIVOUV TTO UOVILEG
oAhayés. Avtéc coumepiédafoy Tnv TomobETnon KOV KAEWAPIDOV LE SoPOoPETIKE KAEWDLH
Y10 KGOE KOmAKL TOV YPOUUDY TAPOGCNC, AVTIKATAGTACT T®V KATUKIDV GTIG YPOUUMES
YepiopaTog pe KOADLLULOTO TOV XPTGLULOTOI0VV SLOPOPETIKO UNYOVIoUO KAEWODULATOG,
TomoBétnon véag (M To ac@oAng ToTohETNON TNE 1O1 VTTAPYOVGAS) CHIOVGTIC COANVOV O
KOVTA 6T onUEl0 TOV YPOUUDV TANPOGCTG KOl GTOVS COANVES LE YOVia, TOTOOETNON VEDV
ETIKETAOV LLE YPDUATO GTIS YPUUUES TANPMONG KoL EKGVYYPOVIGHOG TV OL0OIKAGLOV XNLUKTS
expoptoonc. EmmAéov, n Harcros cuvepydotnke pe v MGPI yia va emidlé€et kan va
EYKOATAOTNOEL VEEC GLUVOETELG 0T VPO TAPOoNS ToL Beukov o&€og oty mepoyn Mod B
KOl 6TOVG COANVES TapoyNS Betcov o&€og tng Harcros. Avtég ot cuvdéaelg €xovv to 1610
acvvnOioTo péEyefog Kal oyNua, £T61 BGTE LOVO O COOTOG COAVAG TOPOYNG VO, LITOPEL Vol
ouvvdebel otn ypappr| TANpong Tov Betkov 0&€oc. Ot cuvdEselg etvar emiong YPOUOTICULEVES
SLPOPETIKE 0d OAEG TIG GALEC GUVOEGELG 0TIV TIEPLOYN EKPOPT®ONC TG Teptoyxne B (Ewova
10).

IR
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Ewova 10: Néa 6Ovdeon ot ypoppt] thjpoons Osukod o&smg atnv Meproy Mod B (TInyfq:MGPI)
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Ewoéva 11: Aloyopilopos 6uvoEcEmV EKPOPTMONS NE 0OCPUIGUEVO GUPRATOTAEY IO YOP® 06 To onpeia
cvvdeong otn meproyi Mod B (IInyn:MGPI)

Metd v mpaylatonoinot TV QUECHV TPOTOTOMGEMY TOL TEPTYPAPNKAV TOPATAV®D, 1
MGPI npaypotonoince eniong o GepA GAA®V ARYDV PNYOVIKNIG KOl AGQPAAEL0G
Slodikaciov oty meptoyn B, énwc:

e PuBuiceig ouvoeons ynUIKNG eKOPT®ONG (AmOGTACT TOVAGYIGTOV TPLOV TOSDV
petaéd Kabe cHVOESTG EKPOPTMONG KOl OCPUAGUEVO GLUPUATOTAEY O YOP® OO KAOE
onpelo oOVIEDTG, UE AVAYVDGTES EEVTVAOV KOPTAV Y10 TPOGPACT) KOl SLOIKNTIKOVG
eA&yy00¢ mpooPaong) (Ewova 10).

o Kieiotpa aopolieiog Unyovikod GUGTHLOTOG TOV AVTIGTOLYOVV GE TPOCHETEG
KOTOOTAGELS CUVOAYEPLLOD.

o [IpdoBeteg cuoKEVEG TOPAKOAOVONONG KOl OTEVEPYOTOINONG EKTAKTNG OVAYKNG.

o Yyedruoudg aldaymv oty aibovoa eAEYYOV XEIPLOTY] Kol GTOV EEOTAIGUO AEPIGLOD,
Ko

e Tpomomooelg EKTAKTNG OVAYKNG KO ETOUOTNTOG, GCUUTEPIAAUPOVOLEVOL TOL
GUGTAUOTOG KATUKAVGUOD.

To6co 1 MGPI 600 kon 1} Harcros avafedpnoay eniong Tig Tpaktikég Kot TG 10d1Kacieg
kg ekpoptoons. H MGPI mAéov amayopevet v Evapén g ekpoptwong eviog 20
AETTAOV amd TNV oALOY1] TOVL BAPSLoG Ko amattel TV Tapovsio TapatnpnTy aoaAeiog KoTd
T 6UVIEST KOl OTOGVVIEST| EVOG GOANVA OEEAUEVIC POPTION GE LI YPOUUT XNIKNG
mpwons. H diadkacio anattel eniong amd Toug YEPIOTEG VO EMBE@POVV TIC YPOLUES
TPp®oNG Yo va eEao@aAiifovv 6Tt OO TO TPOSTATEVTIKA KOADUUATA EIVOL AGQPOAMGUEVO KOl



KAgWwuEva Tpv Ko petd tig mapadocelg. H Harcros dnpovpynoe pia véa diadukacio
exQOpTmong Betkod 0&éog edkd yio v MGPI ko tdpa amattel and Tovg 0d1yovg TS va
0AOKANP®OGOVV {10 AioTO EAEYYOV TPO-EKPOPTOONG OEEAUEVAV LE TOVG TEAUTEG.

Extog and T1g aAlayég oTIg TpaKTIkéG Kot TIG dladikacieg mov ékavay avebaptnto n MGPI
kot 1) Harcros, ékavav eriong ahlayés yuo va TpowBnocovy HeyaAdTEPO GUVTOVIGHO UETAED
YEWPLOTOV KoL 00N YdV. [a mapddetypa, ot ¥EPIoTEG KO 01 001Y0l TPETEL VO, GUUTATPOVOLY
ypamtd Evruma emaAnfevong yia va Sl @aAicovy 4Tt akoilovBodvtat To SlodtKaeTiKd
oo Kot vo TGTOTOG0VV TN 66T GOVOEST TPV OO TNV EKQOPTMOOT] LLOG

wnukng ovsiog. H MGPI anaitel eniong and tovg yeipiotég va dtuoporilovv 6Tt o1 0dnyoi
yvopifovv mov Bpicketol To Kovumi EKTOKTNG SIOKOTNG TOV UNYOVOKIVITOV OYALLOTOG
de€apevng poptiov.

Metd 1o neprotatikd, 1 MGPI tpononoince eniong v amobnkevon kot v tpocfacipudtna
OTIG LWACKEG EKTAKTNG avaykng oty mteployn Mod B. Avti ya tnv amobnkevon

TOV avTIoPLEOYOVOVY LOOK®Y YOPIETA ot TIg PLOAEG SLPLYNC, 1| aibovca eAEYYOL NG
nepoyns Mod B givar tdpa eEomMopévn pe €va epudplo Tov mePIEYEL TOGO PLIAES AEPA OGO
KOl KOVKOVAESY, IOV £fvou EDKOAG TPOGPAGILES Y10 TNV TPOGTUGIO TMV YEPIGTMOV GE
TEPIMTOOT TOPOLOLOV TEPIGTATIKOV.

H MGPI e€axorovOnoe vo Aapfavel evepyd GUUIETOYXN OO TOVS VITOAAAOVG TG TEPLOYNG
Mod B cuprepthopufavopévey Kot TV EKTPOCOTOVUEVOY VITOAAMAWDY , TNV avATTLEN Kot
EPUPLOYT TPOTOTOMGEWDY GTOV EEOTAOUO Kot TG OladIKaGiEG LeTA TO cuuPav. [
TOPASELYLLO, Ol EKTPOCMOTOVUEVOL VITAAANAOL KAONKAV VO YVOUOS0TNGOLVY Yia TG MBUUNTES
0ALOYEG OTO YDPO EPYOCTING TOVE LETA TO TEPIOTOTIKO KOl GUUUETEIYOY TNV avabemdpnon
oAV TV £Yypaeonv g Alayeipiong AAMoydv® yia Oreg TIC TpomomOoEl TG TEPLoXng B.
Emumiéov, n MGPI éhafe minpo@opicc amd Tou¢ EKTPOCHOTOVUEVOVS VITUAANAOVG GYETIKA LE
™V ovafedpnon TV SUSIKAGIOV EKPOPTMOCNC KoL TV AVATTUEN VEDV SL0STIKAGIDY.

O1 ekmpocmmovpeVOL VTAAANAOL GUUUETELX OV GE EMOEIEEIS TV SLAOKACLOV GTNV
EYKOTAOTOOT KOl £6MGAV GLGTAGEIC GYETIKA UE TI GLYVOTNTO UE TNV 001l 01 YEPIOTES Ot
TPEMEL VAL ETOVEKTALOEVOVTOL G S1OOIKOGIEG TTOV EYOVV YIVEL ATOJEKTES Kot £YOVV

eV UaTOOEl TNV TPAKTIKT TNG ETALPELNG.

37 H xovkodAo eivat pio KaADTTPO TOV GVOTVEVGTIKOD GUGTHLOTOG, TOV KOADTEL TAP®OG TO KEQAAL
KO TO AQLLO KoL UTOPE ETIONG VoL KAADTTEL TUNHATO TOV IOV Kol TOL KOPHoV. AVTi Yo TI LACKEG,
01 KOUKOVAEG YPTCULOTOOVVTOL ETIOTG LLE PLAAEG SLOPVYNG.

38 H Awyeipton AMayng eivar pia Stoducacio yio Ty a&loAdynon Kot Tov ELEYY0 TOV TPOTOTOGEMY
otov eE0TMGO, TIG S1UOTKOGIES KOl TOVG OPYOVIGHOVGE, Y10 TOV EVIOTIGHUO KOl TV AVTILETMTICT) TV
KIVOUVOV TTOL EVOEXETAL VOL TPOKVYOVV At QUTH TNV GAAYT.



H CSB katoAnyel 6T0 COUTEPAGLO OTL TOAAEG A0 TIG AALYEG LETA TO CLUPAY TOV
epappoce N1 MGPI anevbivovtar 6e opiopévoug avBpomivoug Tapdyovies Kot {nriuota
o006 LoD TToL Tapovoidlovtal oty wapovoo [leputtmoioroyikn Meké. EmmAéov, n
MGPI ko1 1 Harcros cuvepydotnkay yio vo avarto&ouy Kol Vo GUUQ®VIGOVY € d10dTKOGIES
KO VO OXEOLAGTIKEG OAAOYES Y10l VAL LELDOGOVY TV THvOTNTO TOPOLOLOL TTEPLETATIKOV. Ot
TPOTOTOGEIS GTOV EEOTMGO KOl OTIC SIEPYOTIEG EKPOPTMONG, OTMG TAPOLGIALOVTOL GE
aTY TNV EVOTNTA Kol GOUPVA LE TIS Pacikés cLUPOVAEG TG £pEVVOC, LTOPOVV VI LELDGOVY
ONUOVTIKA TG TOAVOTNTES Y10 KOOSO AVAUELEN KOTE TN SLAPKELN EPYOCLDOV YTLUKNG
EKPOPTAOOTC.



10.0 BAZIKEX 2YMBOYAEZX

IMo otabepéc £yKOTAGTAGEIS TOL TAPUAOUPAVOLY YTLUKEG OVGIES:

1.

Kotd v aglodldynon tov kivdbvev mov oyetilovtar pe T dadikacio Kot Tov
eEOMAMOUO YNIIKNAG EKPOPTOOTG, EPAPUOCTE TNV LEPAPYin TV EAEYY®V, KOTA TNV
a&lohdynon eréyymv, Kot HETPa SICOAAGNS Y10l TV OTOTPOTN TG OKOVGLOG
avapeiEng. o 0leg TIg SpaoTNPLOTNTES YNUIKNG EKPOPTMCTC TOL OTOLTOVY
avOpoOTIVN dAANAETIOpaOT), ElTE 0O TO TPOCOTIKO TNG EYKATACTOONG EITE OO TOVG
00N yolg TV QopTNY®V, v Tpocdlopilovrot Kot va avTipetonioviot To {ntiuota
TOV avOpOTIVOV TOpayOVTIOV TOL EVOEXETAL VA, AENGOVY TO EVOEXOUEVO
AavBacpévng chvdeong.

A&1oAoynoTe Tov £OMMOUO Kol TIG SlEPYACIES LETOPOPAS YNUIKDY OVGIDV (TT.Y.
YPOUUES TANp®ONG, PaAPidec LETOPOPAS, COANVOGELG Kot dEAUEVES LITOSOYNG) KO,
OOV £ival EQPIKTO, EYKATAGTAOTE KOl S0UOPPADOTE PETPO. SIAGPAAIONG, OTMG
KAgloTPO 0OQUAEING KO LETPO. LETPLOGIOD, GTO GUGTNUA EAEYYOV TNG JAOIKUGING,
mov Ba dratnpel acealreic Tig Aettovpyieg Katd Tig dpacTnPLOTNTEG YNIUKNS
expoptwonc. To chomua eléyyov Ba mpénet va, mopakolovdel Kat v, avTamokpiveTol
o€ emkivouveg cuvinkeg diepyaociog (m.y. Beppoxpacio, otddun, tieon 1
OTUOGPALPIKES GUYKEVIPMOOELS) KO VO, SLUKOTTTEL UTOUOTO, TH LETOPOPE YMNIKDV KO
GAdec Slodikaciec o€ mEPITTMOON AKOVCIAG AVTIOPAOTC 1) ATEAEVOEPMONG KATE, T
ANUIKN ekeOpTot. Otav dev ivor gkt 1 VrapEn evOg CVTOUATOTOUHEVOL
GLGTILOTOC EAEYYOV KOl GUGTNUATOV AGPUAELNS, SIOUOPPDGTE PaAPideg HETUPOPAC
Kot eE0mMG PO, KaOMDG Kot aepiopd, KaTaoPeon Kot AL GLCTHUATO LETPLOGLOV
(MGTE VO, LTOPOVV VO EVEPYOTTOLOVVTOL €€ OMOGTAGEMC, Y10 VO GTOUATHCOVV T1| POT|
ANUIKDY 0VGIDV GTIS COANVAOCELS TNG EYKATACTOONG 1 OTIG 0eE0UEVEC GE [0l EKTOKTT
avayKn.

Yxed100TE 1) TPOTOTOGTE TOV EEOTAIGUO YNUKNG LETAPOPAS Vi Vo, eEQcPaAicETE
OTL Ol Ypappég mAnpwong yio acvupifacto v Staympilovial otov ydpo and pio
€VOLAKPITN ATOoTAOT| (T.)., TO 0EEN TTOL UETUPEPOVTOL GE UL TEPLOYN EKQPOPTOONG
Eexmp1oTd amod TIC PACELS), Y10 VAL ATOPEVYOVTOL TEPLOTATIKA LE OVTIOPACELS TTOV
TPOKOAOVVTAL 0O 0KOVGLO, AVAULET).

YUVEPYOOTEITE LLE TOVG OLOVOLEIC YNUIKDV Y10, VO ETAEEETE GVVOECELS COANVOV KOl
GUVOEGELG YPOUUDY TANPOONG UE EEQPTNUATO LOVASTKOD GYILOTOC KOl YPMDUATOS Y10
K@Oe ynuKn ovoia 1 KaTyopio YNIK®OV OVGLDV, EI0IKA Y10 To. GUELN OTTOV TOAAES
YNUIKES OVGIEG EKPOPTMOVOVTOL GE KOVTIVY] OTOGTAGT). AVTO Umopel vo TepthapPdvet
GLVOLOCHO ATOOEKTMV EEAPTNUATMV [LE LOVOSIKA oY LoTa (TT.). TETPAY®VO Yo 0&éa,
eEaymvo yia faceig) 1 dtapopetikov peyébovg ddpetpo (m.y. mepimov 2 ) 3 tvtoeq)
v KGO ypouun TAnpmong.

Befaiwbeite 60T1 1 ofjpovon TV COANVOV Kot 1) TAVTOTOINGT ToL €£0TAIGHOD
UETAPOPEG (.Y, YPAUUES TANPOONG, BOAPIOES, COANVAOGELS LETOPOPAS KoL
de€apevéqg) lvan GoPNg Kot OVIUTPOCMOTEVEL e aKPIPEL TO VAKO TOV TEPIEXETUL
oToV e£OTMG O GOUP®VA e 0modeKTA fropnyavikd tpdtuma, énwe to IIpodypopua
ASME A13.1-2007 yio. TNV AvVoyv@dpion TV ZUGTNUATOV ZOAMVOCEDV.



TomoBetnote TN GNUAVOT TOV COANVAOCEDY 0G0 TO SLVOTOV TANGIEGTEPO OTO, CTUEL
GUVOEGNG TV YPOUU®V, £TCL DGTE TO TPOCHOTIKO TOV GLUUETEYEL OTIC
OpaCTNPIOTNTEG EKPOPTOOTG VO UTOPEL EDKOAN VO TAVTOTOGEL TOV EEOTAMGHO Ko
TIG YNKEG OVGIEC TPOTOV TPAYLOTOTOUOEL Uiot GUVIEST. AVTO givorl Wiaitepa
GNUOVTIKO OTAV VITAPYOLY TOAAES YPAUUES TANPOGCTG Y10 SIUPOPETIKES YMUKES
0LGieC G€ pa TEPLOYN.

2UVEPYOOTEITE LE TOVG OLAVOLEIS YNULKDV 0LGLMV Yl T dteEaymyr| aEloAdynong
KIvoOVOUL Kal, BAGEL TV AmOTELEGUATOV TNG AEI0AOYNONG, AVATTOETE KOV
GULPOVNOTE Y10 TIG SLOSIKAGIES TNG YNUIKNG EKPOPTMGNG KoL TIG EVEPYELES EKTAKTNG
avaykng, oote va eEacpaiichel capnc kabopiopog tmv evfuvav. Ot dadikacieg Oa
TPENEL VO, KaBlep®oovv [, 1EBodo M ontoia o amaitel To TPOSOTIKO TNG
€YKOTAGTAONG Va. £ival QLGIKE TapdV Katd T didpkela Tov mapadocemv. Tdso to
TPOCOTIKO TNG EYKATAGTAONG 0G0 Kot 01 0dnyoi Ba pémet vo emainBedovy (SAD.
TPOPOPIKA KoL OTTIK, LECH YPOTTOV MOTAOV EAEYYOV 1Y/Kat KaTd Tn S1dpKeL
emidelEng Tov e£OMTAIGOD) TN COGTH GOVOEST) TPV OO TNV EKKEVOOT] YNUIKDV
ovoldv. H Aoiknomn 1660 Tov £yKaTOCTACE®Y OGO KOl TOV S0VOUEDY YNUIKDV
oVCLDV B0l TPETEL VOL TOPEYOVY OTOTEAEGLOTIKT OPYLKT KOl

CUUTANPOUATIKT EKTOUOELON OTIC SL0dIKAGIES, OV SLOGTILOTO 1) OTOV TPOTOTTOIEITAL
0 eEomMo oG 1| oL yNUkéS ovoieg. EmmAéov, 1 Aloiknon Ba mpémet va mopakoiovdel
evepyd T1g d1ad1KaGieg Yo va e£0PAAIGEL TN GUUUOPPOOT).

A&loloyeiote T0 GYESIOCUO TOV KTIPI®MV Kol TOL GUGTHUATA EEAEPIGUOD TOV
AELTOVPYIK®Y SOUDY KOVTA G GTAOIODG YNUIKNG EKPOPTMANG Y10, VO SIOCPOAIGETE
0T 01 pyaOIEVOL TPOCTOTEVOVTOL GE TEPITTMOOT SLoPPOoNg N ¥NHIKNG avtidpacne. Ot
oYEO0OTIKEG EKTIUNGELS B mpénet va mepthapPdvouv cuotnpata eEaepiopob BeTikng
mieonc, cLGTALOTA KaBAPIGHOD TNG GVVOESTG TOV 0EPN KOl GUGTILLOTOL
QIATPOPICUATOG, 0IGONTNPES KOl GUVAYEPHOVS TTOV S1OKOTTOLV CLTOUATO TO.
ocvothuata 0éppavong, e€aeptopol Kot KMUOTIGHOD G TEPITTmON

ameELELOEPOOTG KO TPOGEKTIKN ETLOYT TOV GNUEIDV TPOGANYNG Y10 TV OTOPUYN
€16000V YNUK®OV 0VCIOV GTNV TOpoYN. AVt Ta cuotpata Oa Tpémel va eEAEyyovTot
TOKTIKG Y10 Vo, Sl @aAileTor 6Tl AEtTovpyodV GOOTA.

[Mo 6o Ta AetTovpyIKa KTiplo KOVTA o€ TEPLOYEG YNLUKTG EKPOPTMOOTG KOl OEEAUEVES
amofnkevonc, aloloyeiote TV TPOSPAUCIULOTNTA OTIS AVTILGPLEIOYOVES

UAOKEG EKTOKTNG AVAYKTG KOL OTIC OLAAES SLOQVYNG OE TEPIMTMON TOEIKNG
amelevfépong. AmoOYETE Vo KAEIODVETE T EEAPTIUOTO TOV LOOKMDY EKTOKTNG
avaykng og eppapia, axoun Kot petald fapdiov, yuo va eEacpaiicete 6TL Ol
epyalopevol umopovv va £xovv duecn TpodcPact 6Tov eE0MAIGUO ava TAGO GTIYUY.
Ae€hyete emBempnoelg otic aibovoeg eAEyyoV KOl OTIC SLOOPOUEG EKKEVMOTG
EKTOKTNG OVAYKNG Y10l VO TPOGOIOPIGETE TNV MO TPOotTh) BEon TOV LUCKOV TmV
epyalopévmy KOVt 6TIG PLAAES SLOPLYNC KOl EKGLYYPOVIGTE TIC S10d1KAGTIEC
OVTILETAOTIONG EKTOKTNG OVAYKNG KOl OVOTVEVOTIKNG TPOGTAGIOG KOl TV OVTIoTOUYM
exmaidevon.

[Moapéxete paokeg EKTaKTNG AVAYKNG KOVIA GTOVG YDPOVS YNIUKNG EKPOPTOCNS Y10l
TOVG 001 YOVG KOl TO TPOCMAIKO GE TEPIMTOOT S10PPONG 1 AKOVGLOG OVTIOPACT|G KOl
ameELELOEPOOTNG KOTA TN SIAPKELN EPYACIOV EKPOPTMONC.



IMo 11g eTaupeieg StovouNg YNUIKOV:

10. BeBaiwBeite 6t o1 0dMyoi Eyovv TANpn enlyvoon g BEong Kat Tng xp1ong OA@V TV
UNYOVICU®DV TEPUOTIGHOD EKTUKTNG AVAYKNG TOV UNYAVOKIVITOV OYNUATOV deEoevig
@opTiov.

11. Extiunote v avaykn vo ekmoidedoete Tovg 001 Yo0g Vo, pOopovv

eEomAopd aTOUIKNG TPOGTAGIOG KOl VO AVTATOKPIVOVTOL GE YNUKES SLOPPOES 1)

eKADOELG KOTA TIS epyacieg ekpoptmong. Omov gival eQIKTO Vo LETPLOCTOVV TO TEPIOTOTIKG,
01 S1avoLElS YNUIK®V 0VGIDV Ba TPETEL VA TAPEYOLY TOV KOTAAANAO EEOTAMGUO ATOUIKNG
TPOCTUGING, OOTE AVTO Va Yivel 6To dynua. Omov dev eivatl EQIKTOC 0 LETPLAGLOC, Ot
dravopeic ynukav Ba Tpémet va eEacearilovv 6Tt o1 0dNnYOoi Exovv TPOSPaoT GE, Kot ival
KOTOAANAQ EKTOLOEVILEVOL VO POPEGOVV, OVTLOCPLELOYOVES LACKES EKTAKTNG OLOPLYNG LEGTL
GTO POPTNYO, Y10 VO EKKEVHDGOLV UE OICPUAELD, TNV TEPLOYN OE MEPIMTOGCT TEPIGTATIKOD.

11.0 XYMIIEPAZMATA

2opemva pe v EBvikr Evoon Xnuikdv Atavopémv (NACD), ta pédn g omoiag
OVTITPOCOTELOVY TEPIGGOTEPO A0 TO 85% TV AUEPIKAVAOV SLOVOUEDY YNUIKDV TPOTOVTOV,
neplocdTEPOL Ao 39,9 eKaTOUUDPLO TOVOL TTPOIOVTOG TOPAdIdOVTAY GTOVG TEAGTEG KOOE 8,4
devteporenta to 2016. To mepiotatikd otnv MGPI vroypappilet 611, Tapdro mov ot epyacies
EKQPOPTOGNC ELVOL GYETIKA ATAEC, Ol GUVETEIEG UTOPOVV VO, EXNPEGGOVY GTLLOVTIKE, TOVG
epyalOpevoLg Kal TIG YOP® TEPLOYES AGY® TNG HEYAANG TOGOTNTAG XNIK®OV TOV LETAPEPOVTOL
KaTd TN O1GpKeELn TOV Topaddcemy. Exeidn ol ynuikéc mopaddcelg eival 1060 cuvielg oe
otabepéc eykotaotdoelg, 1 CSB mopotphvel TIC YKOTAGTAGELS KL TOVG OLOVOUELS YNUIKDV
OVLOLDV VAL EPAPUOCOVV TIG PACIKEG GUUPBOVAES KOl TIG CUVIGTOUEVEG TPAKTIKES OO TNV
TOPOVGO, TEPIMTMOGIOAOYIKT LEAET KOL VO, GUVEPYAGTOVV Y10 TNV EQUPUOYN EAEYYOV Ko
TPOKTIKAOV OV ATOTPETOVV 1} LEUDVOLV TIG TOAVOTITEG Y10 TEPICTATIKG AKOVGLOG OVAUEIENG.
Metd v £€K006T AVTNE TNG TEPMTO®GIOA0YIKNG ueréc, 1 CSB Oa cuvepyootel pe o
Ivetitovto Xhwpiov, v EOvikn 'Evoon Xnukdv Atavopénv (NACD) kot ta copateio wov
EKTTPOCOTOVY TOVG EPYALOUEVOVG TNG YNUIKNG EYKOTACTACTG KO TOVG XNIKOVG LETAPOPELS,
Y10l VO, YVOGTOTOIMGOVV TIG BaGIKEG GUUBOVAES Kol TIG CUVIGTMUEVEG TPUKTIKEG GTO, LLEAN
TOVG.






IX0ALAGLOG

1. Apyd, 6tav tedeimoe 1 dwadikacio g peTaepaons Bempnoape Tmg amoteAet
ovayKolOTITO TO VO TOPOVCIAGOVIE KATOIEG OTLLOVTIKEG TATPOPOPIEG ETCL MOTE VO
Yivel amoADTOC KOTAVONTO TO BEUA TOV KEWWEVOD TOV EMAEEULLE.

To 0épa Aowwdv givar Eva Propnyavikd atdynp, Lo avTidpacT Tov TPOKAAEGE
amelevBépon UKoY oty TOAN Atcicov tov Kavooc. Katd kaipoig kat pe v
avamtuén g Taykdouag Propunyoviag Kot texvoroyiag, £xovv cvuPel ToAAL T€TO
OTUYLOTA, GALOTE LLE TTOAD GOPOPEC GUVETELEG, EVMD GE KOTOLEG TEPITTMOGELS £XOVV
petplootel eykaipwe.

«O KivovVOog TPOKANGNGS VOGS TETOLOD OTUYHUATOS CVVIGTATOL GTH ODVATOTHTO.
OTEAEVOEPWONGS UEYOAWY TOGOTHTWY ETIKIVODVWV 00GIWV (TOLIKDV, EDPAEKTWV), TOD
oty ovveyela Ba wporaléaovy PAGSec oty vysia TV epYalouEvmY Kol TOV KOIvoD, aTo
repifallov kabag kot oikovoukés (quigs.»(Toovkoldas ABavaciog 2010)

O1 emntdoelg evog T€T010V GLUPAVTOG eival Giyovupa o GoPapég o TEPLOYES TOV
Bpiokovtol KoVId & KATOKNUEVES TEPLOYES, OWAICTIPLO TETPELAIOV, OTOBNKES
vypoePiov K.o.. Yrdapyovv BéRata didpopot Kavovicuol, ot omoiot £yovv Beomiotel
ano i KuBepvnoeig kot didpopovg Aebveig Opyavicopots yio tnv tpdinym tétoimv
ATV UATOV.

H dweipion kon  tpdANyM t€T010vV atuynpdtev amotelel peydin tpokinon, Kabmg
0l EMATMOGELC TOVG TOALEC POPEC deV givar duvaTov va Tpofiepbovy. [a avtdv Tov
AOY0 dreEdryovTan PEAETES, OTIMG QTN TTOV EMALEAE Y10 TNV TALPOVCH TTVYLOKT, Ol
omoieg e€etdlovv OAeg TIG TOAVES ouTieg Kot 0AAG KOt TIG GVVETELES EVOG OTUYAULOATOC,
£161 OOTE Vo 0mo@eLY Ol KATL TAPOUOL0 GTO UEALOV.

2. H ovykekpyévn perétn amnoteret Eva teyvikd Keipevo, £va keipevo, dniadn, mov
aQOPQ TNV TPOKTIKY EQUPLOYTN ETIGTNUOVIK®OV KOl TEXVOAOYIKMOV TANpopopidv. To
VQOG TOL KEWEVOV glvarn EMOTNOVIKO. Oa LTOPOVCALE, EMTAEOV, VO
YOPOKTNPIGOVLE TO KEIUEVO TANPOPOPLaKO. AVTO GNUaivel OTL 6TOYOG Eivarl
LETASOGT TANPOPOPLADV, YVOCEWV, ATOYEWV K.AT. «H didarocn ¢ yAweoos mov
XPNOYUOTOLEITAL YIG. TV UETCAOON UIOS TANPOPOPIOS E1val 1 AOYIKI] 1] GVOYOPIKH KOL TO
TEPIEOUEVO 1 BEUO OTOTEAEL TO KDPLO GTOIYEIO GTO OTTOIO EOTIGLETON 1 ETIKOIVVION.

(Reiss 1971).

Ye apketd peydin éxtaon (Evomra 3.0.) mapatnpeitor n péBodog tng meptypapng.
Y7rapyovv dvo €idN TEPLYPAPTG, N AVTIKEWEVIKT KO 1] VITOKEIUEVIKT). 1€ KEIUEVQ
TANPOPOPLOKE KOl EMGTNIOVIKA, OTWOC TO GUYKEKPILEVO, 1] AVOTAPAGTACT] YIvETOL [IE
TPOTO OV AVTIoTOLYEL 0T0 TPdypoTa. O cuyypaeéag amopevyel va ovaperydel
TPOCSOTIKA Kot £T61 Kuplapyel 1o Tpito prpatikd tpécwmo. To yeyovog avtd maipvel



TO VTOKEIUEVO OO TO TPOCKNVIO KOl OVOOELKVVEL TO OVTIKEILEVO TNG TEPLYPAPTG.
Eivat @avepd mmg 1 pedétn auti KoToypapet Lo TpoyUatikotn o, arokAeiovtog
oX€0OV TN JTVTIOGCT YVOUDV 1 TNV EKPPOoT] GuvalsOnudTov. XopoKTnpioTikd Tng
OVTIKEWEVIKNG TEPYPOPNS EIVAL 1] XPNOT| TOV TPITOL TPOCHOTOL, 1) TAONTIKY GOVTOEN,
0 TPOGIOPIGUHS TOV YMPOV KOl TOL XPOVOL, 1] XPNON EMGTILOVIKAOV OP®V KoL 1M
amovcio petagopikne yAmococ. Kot ta mévte avtd yopoaktnpiotikd Ppickovial g
dtpopa onpeia TG TopaTdve HEAETNG.

-Xpnon tpitov mposmnov (m.y. The operator reports that he pointed out the location
of the sulfuric acid fill line to the driver and that the driver acknowledged the
location)

-ITaOntkn ovvraén (m.x. Among the chemicals delivered to Mod B is 12.5% sodium
hypochlorite, a more concentrated version of bleach.)

-IIpocdiopiopog ympov & ypovov (m.y. At approximately 7:35 AM on October 21,
2016, a Harcros CTMV arrived at the MGPI Atchison facility to complete a
scheduled delivery of 30% sulfuric acid.)

-Xpnon emompovikav opov (t.x. At Mod B, different chemicals are utilized to
satisfy various desired characteristics of the specialty and commodity starches,
including the use of sulfuric acid to modify starch through pH adjustment, and the use
of sodium hypochlorite to oxidize starch.)

-AmovGio, LETAPOPIKNG YADGGOC GE OAN TNV EKTOCT) TOV KEWWEVOD.

[Ipwv eoTIdG0VUE GE AEMTOUEPELES Y10, TV YADCGCO TOV YPTCLLOTOIEITAL GTO KEIUEVO TNG
TTUYLOKNG Lag, Bewpnoape evdoyo va BounBovpe Tt elvar Tpaypatikd n yhdooo. H emotun
™G YAWGGOAOYING, 16mG dev umopécel moTé va Ppet Evav TANPT Kol OLOKANPOUEVO OPIGUO
Yo TNV YA®GG0. Avtd cupPaivel yioti TpOKELTOL Yo i TEPITAOKN EMIGTIN TTOL CLUVOEETAL
pe dtapopeg GALe emOTAUES (T.). 10TOpia, YuyoAoyin). AVALESH GTOVS OLAPOPOLS OPIGLOVG
7OV £YoLV d0b0El Yo TNV YADGG 0VTOC TOV LOG KIVIGE TO EVOLOQEPOV, KVpIme yoTi vt
APKETE EVKOAOVONTOG G GYECT e GAAOVC, Eivar anTOG TOV SOPIX, 0T0i0g OPIGE TV YADGOO
0¢ «rabopd avlpwmivy Kot un evetiktaddn HEGodo yio v UETAOOON 10DV KO UNVOUATDV
HEC® EVOG TVOTHUOTOS TTOV TO TOPAYOVUE EKODOLO.»

3. TToAXég @opéc évag mapdyovTag OV SVGKOAEVEL TO EPYO TOV UETUPPAOTY EVOG
€101K00 KeWEVOL givar 1 amdd00T EEVOYADMGO®YV EMGTNHOVIKMV OP®V GTNV EAANVIKY.
Emumiéov,  dmapén moAAamAdV anodocemy TOALEC POPEC dEV amoTEAEL
TAEOVEKTNLA, E0KA TV TPOEPYOVTOL OAEG amd a&iomioTeg Tyés. [ va etvat To
OTOTELEC L QLTO TTOV TPETEL, O UETAPPUGTNG VILOYPEOVTAL, OV OEV £YEL NON KOAN
YVOGT TETOI®V 0PV, VO OTTOKTIGEL TPV OPYIGEL TN UETAPPOCTIKY O10OIKAGI.

« Oa wpémel va eivol KOAOS EPEVVHTHG, VO. YPHOIUOTOLEL TOPGAINLO KEWUEVO. Kaa Va. EXel
PaCIKES YVADOTEIS YEVIKWOV ETLOTHUOVIKDV / TEYVOLOYIKWDV apy @V, GALG 001 EUTEIPLO. Kl
VO EYEL OTOKTHOEL OTH UETOPPOATH EIOIKWDV KEYWEVWV OEV UTOPEL VO DTOKOTATTHIEL TOV
E101KO ETIOTHLOVO, KOL TOV OPOLOYO THY GOVEPYOTIO. TV OTOIMY aVaLHTO WOTE Vo
orevkoAvvlel to Epyo tov. »(Kepauioog). Onmc avagépbnke Kol 6NV sl60y®Yn,
TOPOTNPOVUE GTO KEIUEVO TNV VIAPEN EWOIKNG YADOGAS, HOG EMIGTNHOVIKNG
0poAOYioG TOV TPOEPYETAL KVPIME amd Tov KAAdo TG ynueiag. Oporoyia givat ot
AEEELC KO 01 PPAGEIS TOV GNUAIVOVY VT TO 1010 TPAYLOL KOl OEV EMTPETEL TNV



YPNOM CLVEOVOUWOV. AEEELG TOV ATOTEAODY OpOAOYi OV UTOPOHY VO
avtikataotafodv pe dAies yati Bo aAlatet To vonpa. ['a v petdepaocn g
opoAoyiog o kafe PETOPPASTNHG UTOPEL VO GLUPOVAEDETAL 0) NAEKTPOVIKE KO EVTUTIQ
eMOTNHOVIKA Ae€kd B) dnpoctevpéva emoTNUOVIKG apBpa Kot TEAOG ) Phoelc
dedopéEvV@V 610 01001KTVLO, 01 0TolEg GG Ba TPETEL VOL (PN CLLOTOLOVVTOL LE
TPOGOYN, POV TOALEG POPEG 0L TANPOPOpPieg TOL PpickovTat exel dev elvar £yKvpeg
N a&omiotes. O petaepaotrg Oa mpénet va £yl TNV IKAVOTNTA VO, KPivel TNV
a&10moTio TV TNYOV TOV YPTGLLOTOLEL, £TCL DGTE TO LETAPPAGLO TOV VO UNV
EepeDyel VONLOTIKG atd TO TPMOTOTLTO KOl VO YIVETOL KATAVONTO amd TOVG THavonS
OVOLYVOOTES.

H opoloyia mov cuvavtdral oto keipevo etvan n Xnukn Ovopoatoroyia, 1 onoio
amoteLel Eva oOVOLo KavOvmY Yio, TH ONUIODPYIO. COGTHUATIKDY OVOULTWV YIO. TIG
ynués evooers.( Buamaideio )

O Bookdc 6toyY0g TG XM uikng Ovopatoloyiog, OTMG Kol OA®V TV OPOAOYIDV, ival
va. EAGPAAITEL OTL TO EKAGTOTE YNIIKO OVOLO OVOPEPETOL GE L0 LOVOSTKT OV,
Kdémoteg and t1g Bacikég Evvoleg Tng HEAETNG LIGyOVTOL GTNYV OPOAOYid QVTH), OTMG
v mapdderypa: sodium hypochlorite, sulfuric acid, propylene oxide, sodium
hydroxide,acetic anhydride.

Extég opmg amd v Xnuukr Ovopatoroyio vaapyovy Kot GAAOL OPOL TOV UITOPOVV
va evtayBovv o pia 101K YA®GGa, TNV YAOood tng Propnyovios. Eivol n oAndeia
WG KOTO10VG Otd AuTOVS TOVS OPOLG TOVG GLVAVTICALE KAl EUEIC Y10 TPMDTN POPEL.
O1 £€€101KEVEVOL EMGTILLOVEG OV GLVETOENY TIV GUYKEKPLUEVT] LEAETN POVTICGOV
Vo SMNUIOVPYNGOVY EVOL GLUVOTTIKO OAAG TEPIEKTIKO YAMGGAPL GTNV 0PYN TOL KEWEVOL
LE OPOVE TTOV £VaG AmAOC avayvmdoTng Tlavov va uny yvopiie. Eredn, Aowmodv, avtol
01 OPOLl CLVAVTAOVTOL GE OAO TO KEIPEVO Kot amoTeEL0VV Pacikd vorjpota, BempnOnke
avaykaio va ereEnynbovv (r.x. Connection point, Day tank, Discharge hose, Fill lines
K.0L).

‘Eva. @AAo 0éua mov pog anacyoince givat ) vrapén pog oAdKANpNG Alotag pe
axpovopa. Ta axpovopo, 1 oAM®OG apKTIKOAEEM, Elval AEKTIKE GUVOAN TOV
oynuoatiCovrol amd o apyIKa Ypaupoto 1 cVALAPEG AéEewv o1 omoieg omoTeEAOVV
OVOLLOTO OPYOVIGUAYV, IOPVUATOV, DVTNPECLDV, ETULPLOV, CLAALOY®V K.AT.. H aviykn
Y0l TTLO YPNYOPT EMKOVMVIOL 00N YNOE GTNV EMVONGT KOl P10 OKPOVUUIWOV.
‘Empene va yivel cootr duayeipion toug £To1 dote va dtotnpn el to vonua tov
TPOTOTVTOV OAAGL CLYXPOVOS Vo unv dnpovpynBet éva keipevo dvoavdyvooto. Otav
TPOKELTOL Y10 VOl EMIGTNOVIKO KEILEVO, O LETAPPOAOTNG EPYETOL AVTILETOTOG LE TNV
avaykaldTNTa Vo, SITPNOEL 0G0 TO SLVOTOV KOAVTEPT, TO, YOUPUKTNPIGTIKA TOL
TPOTOTLTTOV KEYEVO.

To mpmdTO Prpa TOL AKOAOLONGAE HTAV 1) AVEAVOT] TOV OKPOVVUIOY, apyLKd, Yo
™V Kotavonon tovs. [pdkettal yio EevOyA®GG aKp@VOLLN TTOV TO TEPICCOTEPA, ALV
oY1 OAQ, TO GUVOVTIHGOLE Y10 TTPOTN POPA O€ £va. KEIEVO TTPog petdopaot. To Oetikd
glvat, OTL 01 GUVTAKTEG TNG LEAETNG EYOVV CLYKEVTPMOGEL OAN TOL KPOVOLLO TTOV
VITAPYOVV GTO KEIUEVO GE Ui AloTa, OTTmG akpPdg cuVEPN Kal e T0 YAOGGapt.



O xd0e petaEpaoTnc el TNV duvatdtTa Vo Xe1pileTol 6nwme vopilel g givan
KOADTEPO TETOLOV €100VG HETAPPACTIKAE TpoPArnata. ['a mapddetypa, Bo pmopovoe
KATO10¢ VO LETAPPACEL 0L LOVO OAOKATPO TOV 0p0 0AAG KOl TO 1510 TO OKP®VVILO
(m.x. PSM - Awayeipion Acoareiog Xnuikav Yyniod Kwvdovov — AAXYK). Epeig
BéPara emAEEape o SLOPOPETIKT LETAPPOCTIKT 000. AKorovOcape v pébodo
HETAPPATNS TOL Opov uE dratnpnon e Cevoyilwaons Ppoyvypapios (Kehavoplag),
ywti Osopnoape 61t Ba etvar o Aettovpykd Yo To Keipevo Ko dev Ba vripye £Tot
LEeYOAN amOKMON Ao To EEVOYAMGGO TPOTOTVTO.

21 ovvéyen mpoékuye Kot éva dAro BEpa, To av pésa oto kelpevo Ba apnvape To
Eevoylmaoa akpoviLY, OTMG GTO TPMTOTLTO, 1 Ha Ta AvTIKAOIGTOVCaUE UE TIg
LETAPPAGELS TOV Op®V. MeTd omd SoKIUES KOTOANEALE GTO GUUTEPAGLOL, WG Y10, TOV
mBavd avayvdoTn Tov PHeTaPpicuatog Ba Tav ToAD o €DKOAO GTNV aVAYVAOGOT
OALG KOl GTNV KOTOVOTON AV KOl TO, KPOVOULL LETOPEPOVTOY GTO EAAVIKA.
YreQTiKape Tog Omws kot epeig dev Ba BEAape dafalovtag éva keipevo va
OVOTPEYOVUE GUVEYDG G Mot AMOTa Y10, VoL SOVLE TL OMUOIVEL £Va, aKP®VOULO, £TOL OgV
0o 0éhape vo cuuPel KATL TETOLO KO GTOVG AVOYVDGTES TNG OIKNG UOG TTTUYLOKNG
epyooiag.

210 KEIPUEVO GUVAVTALE KO O16POPO TOTWVOLLA, ONAAOT YEDYPAPKEG OVOLOGIES
TOM®V (TOAEQV, YOPOV, KAT). [0 TNV LETAPPOACT] TOV OP®V OLTOV YPTCLUOTOICOE
™V 1éB0S0 TG LETAYPOPTC.

Atchison Atcioov
Kansas Kévoag
Kansas City Kévoag Xitt
Missouri Milovpt

370 TPMTOTLTO KEIUEVO VIAPYOLV KOl KATOL0, OVOLLOLTO, T 07010 TAVTA ONUtovpyohv
TPOPANUATIGHOVS OGOV apopd TN HeTdppaoct Tovg. Ta kupla ovopata £xouv
OTOGYOANGEL TOVG YAMGGOAOYOVLG amtd TOALd Ko cuveyilovv va, amoTeEAOVY
avTikeipevo €peuvag Kot ou{ftnong. Qotdco, amacyorel e£iGov Kol Tovg
UETAPPOCTES 0OV OEV VTLAPYEL KEILEVO TOL VO, UMV TTEPLEYEL KATO10V EI00VE KOPLO
ovoua. Kt avtd o161t ta kbpia ovopato dev meptopiloviol oto avOpommVOLLo Kot 6To.
TOTOVOLLA, 0AAG ival EekaBapo, Tmg e aVTa GuUTEPIAOUPAVOVTOL KOl TOAAG GALQ,
OGS Y10 TOPASELY LA TITAOL, TOV CLVAVTIMOVTOL Kol 6TO J1KO pag keipevo. Eva and ta
oTol el TOL De@pEital YUPOKTNPLGTIKO YVMPIoUN TOV KUPI®V OVOUAT®V Elval 1) un
UETAPPUGILOTNTA TOVGS, GTOLYEID TOV OgV Elval OU®MG OTOAVTO KOl OEV IOYVEL Y10l OAEG




TIG KON yopieg mov Ta amaptilovv, €€ 0V Kol To PeYOIAO EVOLUPEPOV TOV
TaPOLGIALOVV Y10 TOVG HETAPPACTES. ZVYVE O LETAPPACTHG avayKaleTol va
EMGTPATEDGEL T1 ONUIOVPYIKOTNTA TOV KOl VO SOKILACEL 0GEG TEXVIKES YVmpPilet,
TPOKEWEVOD VO BpeL ADoT Yol Eva KOPLo Gvopa Tov 1 arrdd0GT) TOL 0TI YADGGO
G100 GLVIGTA TPOPAN LA

210 kelpevo mov emAéEape gpeig dev vdpyovv ovopaTa avlpdTOV, LTAPYOVY UM
ovopaTo — T{TAOL ETOPLOV. X€ AVTES TIG TEPUTTMGELS, AOLTOV, LETOPEPULE
amopaALoyTo T0, OVOpOTe. MeTd amd PEAETT AAADV TOPOUOL®Y KEWUEVDV
KataldPape mog avth eivor n péBodog mov mg enl To AeioTov akolovBeitat, Kot Tov
o6vtog Beopnoape og o opo.

MGPI Processing MGPI Processing / MGPI

Harcros Chemicals Harcros Chemicals / Harcros

Y& 0vtd T0 onEio Bo AVaPEPOLLLE, IO GUYKEKPLUEVE, KATOL0 GTUELN TOV
TPOTOTLTTOV KEWWEVOD, TO, OTTOI0, TOPOVGIOCAV L0 1010iTEPT) OLGKOA OGOV APOPE TN
petdppacn tovc. Me Bdon mavta v LEYPL TOPO EUTELPio Log, KATAANEQUE GTO
CUUTEPAGHLO OTL TO, LETAPPAUCTIKE OLTE TPOPANLOTA TPOKVTTOVY Y1OTL TOAAEG POPES
dev vapyel  (NToOUEVT HETAPPACT EVOC OPOV GO TNV YADGGH — TNYT| TPOG TNV
YADOOW- GTOYO, KOl GE QUTY] TN TEPINTOOT O EKACTOTE LETAPPAOTNG KOAEITAL VO
EMOTPOTEDGEL T1 ONUIOVPYIKOTITO, TOV KO VO S1EVPVVEL TOVE YAMGGIKOVE TOL
opilovrec.

To npmdTO oNUEID TOVL HaG TPOPANUATIOE Kot 1) LETAPPOOT) TOV dEV NTAV TOGO GTAN
gtvar o 6pog cam lever dust cap, o omoiog Bpicketot kot 6T0 YA®GOEPL TNG HEAETNC.
To yeyovog 611 vapyel 6T0 YAMGGApPL pog fordnce, g éva onueio, d10TL pog £dmaoe
KAmOo1eg EMTALOV TANPOPOPIES £TCL MOTE VO PTAGOLVE LECH CVTAOV GE Ui 0pOn
petaepact. Ot SuoKOAES TOV AVTLLETOTICANE £XOVV VO KAVOLV L TO ot AéEelg cam
ko lever £yovv amd poveg Toug T 01K TOLE onpocio (Cam = £KKevVTpo,
lever=poyAdg), alhd 0 GUVELOGHOG TOVG 6TA EAANVIKG dgv Byaletl To vonua mov Oa
énpene. AVOyKOOTNKOUE AOUTOV VO, arod®GovUE ToV Opo o ehevbepa. [Iépa amd Tig
AETTOUEPELEC TTOV EUTEPLEYOVTAL GTO YAMGGAPL, aLTO oL pag fordnce apketd givar
n Ewoéva 5. Yayvovtag Aomdv Tapopoleg 1KOveEG 6To d10dikTvo GAAL Kot g
oLVOLOCUO UE SLAPOPEC OTOdOGEIC TOV PprKape yio TV Kabe AEEN Eeywpiotd,
KatoAN Qe GTO OTL 1) O GMOOTH Y10, TO GUYKEKPLUEVO KEIUEVO PETAPPAOCT TOL OPOV
cam lever dust cap sivol to kamakt Tov akpodikTn oOvoeonc. [Tpénet va
emonudvoovpe 6Tl TpoKeLTaL Yio Evay Pacikd 0po TG UEAETNG, YEYOVOS TTOL OEV LLOGC




aonve TepBmPLa VoL SHGOVLE LI TTLO YEVIKT KOl OE EIGAYMYIKE 0GQUAN LETAPPOCT).

Ymipyav kol GAAOL OPOL GTO KEIUEVO KOTA TNV UETAPPOCT) TV OTOIMV
avtetonioaps topdpoln tpopfinuoata. Kt tétoto cuvépn dtav éptoce | dpa va
petappdaoovpe tov 6po food-grade alcohol. H mpdt pog kivnon frav va ya&ovpe
Kdmola amddoon ota Evruma AeEIKE TOV ElyOLE YPNCIUOTOMGEL UEXPL EKEIVT TN
oTyI, kabdg ta Bewpovcape mo a&lometa. O 6pog OUMG deV VINPYE KATOL Kol
£101 10 EMOUEVO oG Prpa nTov va avalnToovE 6€ NAEKTPOVIKES PACELS
dedopévav Tov, Paocikd, tov 0po food-grade, agov yio v Aé€En alcohol yvapilape
NN v amoddoon mov Ba ypnoiponolodcape (AAKOOAT). APov Aoutdv eVIOTIGAUE
Kamoteg opbEg LETAPPAOELS TOV Opov, Empene Vo, emAEEOLUE Lo pe Baor TV
anddoon mov Ba eiye o cuvdvacud pe v AéEn alcohol. "Etot, petd and dokipég
TOAALDV GLVOVAGUAOV, 1] ATOOOGT] TOV EVEMUATOVOTAV KAADTEPH GTO KEILEVO MTaV |
£00O1UN AKOOAN.

"Eva @AAo onpeio 6To 00i0 oTOONKOUE APKETA KoL OVTILETOTICOUE OVGKOMES GTO
va 1o petagpdcovpue givar o 6pog distillers feed. H avtoieéei petdopaocn tov 6pov
elvar amootaypévn Lmotpoor). Bempnoope OUMS TOG 1| LETAPPACT 0LTH {GMG Vo Unv
€lval opKETN Y10 VO KATOVONGEL TANPMG O AVOYVMDGTNG Y10 TL OKPPMG TPOKELTAL, 1)
fowg kot va pnv Pydlet vonpa. dtacape ce avTO TO CLUTEPAGLA, APOV PUAOLE TOV
6po amootayuévn (wotpodn otn unyavh avelnimong (Google) kot sidaue 6Tt Ta
OTOTELECLOTO — IGTOGEAMDEC TTOV gUQOvioTNKAY gV TEPLEl OV TOVOEVA TOV OpO OF
ot akpBag v popoen. Enpene va yaEovpe meportépm og EevOyAmGoes 0ALG Kot
EMMVIKES TTNYEC Y10, VO ODGOVE Lol LETAPPACT Ol TOGO YEVIKT KOl OPLGTN, 1|
omnoia Ba amédide 660 To duvoTov KoAvTEP TO vonua Tov opov distillers feed.
AxolovBdvTog Tepimov T PrLOTO TOV TEPTYPAYOALE KO TOPATAV®D KOUTAANEAUE
oV am6d0on L®oTPoPn and Katdrouta andoctains. [lapdio mov dev anéyel TOAD
amo v avtorelel petdppacm, to vomua givor mAéov moAd mo axpiPég ko Eekdbapo
Kot ToTEHOLUE TOC KaTaPAAae TNV KaAdTEPT dvvaTH TPOocTADELln Yia Vo, pueivel
KOVOTIONUEVOG O VAYVAOGTNG OTAY GLVOVTNGEL TOV GUYKEKPLUEVO OPO HEGO GTO
Keipevo.

Yripyav kdmoteg AEEEIS Kot PPAGEIS TN LEAETT), OL OTTOIEG OEV OIG SVGKOAEY AV (G
TPOG TO Vol PPolE TIG Am0dOGELG TOVG AAAG GTO Va. TIG KoTavorcovpe. Mo
TOPAdELY O, 0 0poG PlumMe xet apkeTéc amodOGELS TOL TAIPLaloy GTN TPOKEUEVT
TEPITTOOT. XVVVEQO, GTNAN KOTVOL, VEPOG £ival KATOlEG amd OLTES Kol KOAAMOTA
évag HeTappaotng Oo umopohoe Va TG XPTCILOTOMGEL XWPIg 0eVTEP OKEYT|, AP0V
npokertat yio AEEEIS EVPEMG YVMOTES Kot Katovontés. O LeTappaoTig Aomov
KoAeitol vo emAEEEL pio, amdO0oT) aVAUESH 0 TOMAES, TOV pmopel va etvar e&icov
SOKIUEG. ZE [0 OVTOTIKY), B0l EAeyE KOVELS, KATAGTAOT O HETAPPAoTNG Do iye ot
d1dBeom tov o pdvo anddoo yio kKabe 6po, KATL OU®G oL cLpPaivel og TOAD Alyeg
TEPIMTAOCELS. AV NTOV EVOL AALO €I00G KELWEVOD, TTLO AVETIGTUO KoL O)L ETLGTILLOVIKO
mBavov va SloAéyope Kot EUEIS (ol oo TIG ATOdOGELS TOL OVaPEPONKAY TUPUTAV®.
Kwnonkape dumc mpog pia dAAn katedbuvon, emAEyoviag Vo LETAPPACOVUE TOV
6po plume wg mThovduto (| Bvocavog). Tig AéEglg avTég OEV TIG GLVAVTA KOVEIC GLYVA,
av 0ev aoYOAEITOL GLOTNLOTIKG pe TETO0V gidovg keipeva. 'Etot ko epeic Enpene va
KGOVOLLLE L0 £PEVVO TAVM GE OVTEC TPV TIG EVIAEOVLE OTO UETAPPOCLO. ZTHAVTIKO
poro Emanée 1o YEYOVOG OTL 0 OPOG 0VTOG PPICKETOL KOL GTO YAMGGAPL TNG



Eevoylmoong PHEAETNG, AoV pog d0ONKe £To1 1 evkalpia VO dDGOVE TNV
GUYKEKPLUEVT Alyo duavom T andd0o0T UTOPAOVTG OLUMG VO, TV «ATOSOUT|GOVLE», VO
NV €ENYNOOVUE GTOV AVAYVOGOTY £0TM Kol PE o TpoTacn (cLveXNg anedevdépmaon
eVOG vEQOLC aepiov).

Kdéti mov pog porinoe moAd oty emihoyn g cmoThg anddoomng, Tov Ba pmropodoe
va BewpnBel Kot wg cuUPOLAN YL AAAOVG LETAPPAGTES, NTOV TO VO WAYVOLLE
EIKOVES Y1oL OPOVG TTOL oG TPOPANUATIoAY Kot Vo Taipvovpe TANPoPopies and avTéc.
Ortav évog PETOQPAOTNG GUVAVTA YIo TPATY POopa Evav 6po kat dev eivan 100%
clyovupog yio TNV GNUAGIN TOV, P EIKOVA UTOPEL VO, 0DGEL TOGEG AETTOUEPELES, OGES
adLVOTOVV VO TPOGPEPOVY TOALEG popEG Ta Ae&ukd. TTo cuykekpéva, T0 OTTIKO
VAKO IOV VTLAPYEL OTI UEAETT ALTH KATEGTNGE TO £PYO0 LOG TO EDKOAO GE TOAAES
TEPIMTAOGELS. e GYE0T e AAAN TOPOLOLD KEILEVO TTOV LEAETNGALE, TOAAY amd Ta
omoia OgV TEPIETYAV EIKOVES, TO KEIUEVO TNG TTLYLOKNG Hog Elval Giyovpa o
KOTOVONTO GTOV HEGO AvayvVMOGTH AOY® TV EIKOVOV TOV GUUTATPOVOVV LLE TOAD
OTTOTELECUATIKO TPOTTO TNV TEPLYPaQT]. O E1KOVEC TOAAEG POPEG O OIVOUV 10€EG Kol
epebiopara, kdvovtog pog mo onpovpykovs. Eivar pio pébodog mov Exave v
LETAPPAGTIKT O10.01KOGTI0 TOAD L0 EVKOAT KOl OMOTEAEGUATIKY] Kot 0t ploBTnTa
0o amotelel £va fpa Tov Ba akolovBovpEe TAVTH OTIC LEAAOVTIKEG LOG LETAPPUCELS,
Y10 VoL £(OVUE TO KOAVTEPO SLVOTO OTOTEAEGLO.

Emmpocitmg, Oa mpémel va emonudvoupie, mmg ETESN TO TPMOTOTLTO KEIUEVO ElyE
TOALEG DTTOGT LELDGELS, TOL APOPOVV Elte TapamOUTES gite enelnynoels, dev
YPEWICTNKE VO, TPOCGHECOVUE ENEIC GNUEIMUN TOV HETOPPATTT, Y10, VO TOPAOEGOVE
£T01 EMTAEOV TANPOPOPIES Y10L TOV OVAYVOOTY. 2€ TOAAES UETAPPATEIS amOTEAEL
OVOYKOIOTHTO. VO, GOVOOEDTODY TO, KEWUEVO, OO OPIGUEVES TIUELDOTELS, OYL HOVO
UETAPPATTIKOD EVOLOPEPOVTOS, OAAG OLEVKPIVIOTIKES KO TANPOPOPLAKES VLA TOV
EZinva. ovoyvaraty. AVTEG 01 «THUEIDTEIS TOV UETAPPATTHY ToTobsTtodvTor oty foon
TV EAI0WY (0€ OIGKPLON OO TIG GIUELDOELS TOV GUYYPOPED. TOV PPIoKOVIaL 0TO TEAOS
Kd0e reyévov) (Eevbepomoviog 2017). Otav 1o mpwtdTumo Keipevo dev fonbaet tnv
e&EMEN TG LETOPPACTIKNG S10dIKAGIOG, TOTE 1) LETAPPOACT LETATPENETAL GE £VOL
dVGKOAO gyyeipMLLOL KO 1) VTTOPEN CTUEIDLOTOC TOL LETOPPACTH Eival amapaitnTy.

"Eva 0¢po mov £xel apketd eviiapépov etvar 1 LETAED oG cLVEPYOGial Yo TNV
eKTOVION TG TOPOVGOG TTVYLOKNG EpYacios. [ va ektedeotel ovt Katd TOV
BéATIoTO BVVATO TPOTO EMPETE VAL VTTAPYEL EVOL TAGVO pE To frinato Tov Oo
axolovBovoe 1 kdbe o and pog Eeympltotd aAld Kot pali péyxpt vo ohokAnpmOei n
UETAPPUCTIKN O1001K0G10. O OUAOIKES UETOPPAOELS OLOKPIVOVTOL O TOPAIINIES 1
TODTOYPOVES (OTOWV 01 UETOPPO.TTES UETOPPALOVY TAVTOYPOVO, TO, ETLUEPODS TUNILOTO TOD
Eyovv avoldfel) kot 01 O1000)IKES UETOPPLOELS (OTOV 0 EVOS UETAPPATTHS apyilel
UETa@poon uoAic o allog teleiaet ) oikn tov) (Gouadec 2007). Epeig emiéEape v
péBodo TG TaPAAANANG LETAPPAONC, OYL LOVO YT 1] SIAOOYIKN LOG PAVIKE L0
YPOVOPOPO KoL O ¥POVOG LOC TOV TEPLOPIGUEVOS, OAAA Kt Yiati Bempnoaue Tmg £Tot
Kot ot ovo Oa katafdrape Ty 6o TPoowahELN, TMS 01 VITOYPEMGELS oG Oa elyov
axpipog v id1a fapvtnta. ‘Etol anopascicape Tmg Kot o1 dvo ENpene Vo «TaiEovpey
OAOVE TOVG POAOVG: TOL VITEVBVVOL EMEEEPYAGIOG TOV VAIKOD TPOC LETAPPACT], TOV
0pPOAOYOVL, TOV UETAPPOCTN, TOV SBETN TANPOEOPLDY OAAY Kol TOV ETUEANTY.



To npmTo Prina, ToAD TPV TNV Evapén TG LETAPPACTIKNG O10d1Kaciag, NTav 1
EMAOYT TOV KEWWEVOL TTOL Bal amotelovoe TNV TTVYLaKY] Lo epyacio. Exovag
aoyoAn0Oel Kot o1 SVO pe AOYOTEYVIKES KOl TEXVIKEG LETAPPUCELS, CUUPDVIOUUE TMG
N KaAOTEPT EMAOYN O Tav Eva TEYVIKO KEIUEVO, 0OV 1| LETAPPOCT) AOYOTEXVIKMDV
KEWEVAV EVOL KATL TTO VITOKELUEVIKO Kot o avtipetonilape tepliocotepa
wpoPAnuata. Metd and apketh Epguva KataAnEope 6To Tapdv KEIUEVO, G€ AT T
LLEAETY]. 2T GUVEYELD, TPOEKLYE v AAAO BEpa, ovTd TNG EMAOYNG KATOW®V
EVOTITOV TPOG LETAPPAOT, POV OAN 1 LEAETN elye peydAn éktaom kol EEpevye TOAD
oo To 0plo Aé&ewv oL TPoPAEmETAL Yo i TETOow epyacia. Enpene, Aowmdv, va
e€etdoovie moteg evOTNTEG LITOPOVV VAL ATOKOTOVY Otd TO VITOAOITO KEIEVO KoL VO
TOPOUEVOLY OUMG VONUOTIKA 0VTOVOUES. APOV 0TO KATEGTT EPIKTO, 0KOAOLONGE 1
oLVOEST TV EVOTNTAOV TOL eMAEEANE, oynuotilovtag €161 TV TEMKT Lopen Tov Ba
elye 10 TPOTOTLTO KEIPEVO TPOG PETAPPACT).

To endpevo Prpa, PETA KoL amd TV GLVEVVONGCT LE ToV emPAémovta Kabnynt, nTtav
N TANPNG KATAVOTOT] TOV KEWWEVOD TPOC UETAPPACT. APoD OAOKANPDOTKE Kol 0d
TI¢ dVO TAEVPEC, 1 BLadIKAGIN TN LETAPPAONS Umopovae va, apyicel. Opicaue pio
npobecpio mov Bempnnke apket, Kot 1 kébe o pe Tov dkd g TpOTO dpyloe va
petappalet To keipevo. Kab’oAn tn Stdpkela g LETAPPACTG NHUOCTOV GE SLOPKT
eMKOWV®Via, Yo va Abvovpe 1 pia tig amopieg g GAANG Kot vo cu{ntdpe To
UETAPPOCTIKG TPOPANOTA TOV GuvavTovoape. Expokeito yio pio Sadikacio Told
EMOIKOOOUNTIKY, HECH 0T TNV omoio LAbape TOALAE Oyl LOVO Y10 TOV TOUED, TNG
LETAPPOCTG OALA KOl AVTOV TNG CLUVEPYOTING.

AoV olorkinpaacape Kot ot d0o autd 1o Pripa, oepd lye n cOYKpPLoN TOV
UETAPPAGEDY KOl 1] SNUIovPYio EVOC TEMKOD PETAPPACUATOS. AVTO TaV {0MC Kot TO
710 SVGKOAO KOUUATL, S10TL, UTOPEL Vo, UMV NTaY TOAAEG AALG, VITAPYAY SLOPOPES
avApEesa oTIG dVO UETAPPACELS TTOL lyae Onpovpynoel. YmnpEe Oumg dyoyn
GULVEVVONGT], KOl OTOL ¥PEIGLOVTIOY DTOY®PNGELS TIG KUOIGTOVGAUE EQIKTEC.
Anpovpyndnkav dtoupmvieg kKuplog Yo factcods OPOVS TOV KEWWEVOD KOL YL TNV
WOOVIKY] TOV 0dS00T], 01 OTO1EG LETA OO TIG AmOpaiTnTEG EPEVVEG O AELOTIOTES
7NYEC AMONKav. Mmopole VoL GLUEMVIGOVLE KOl Ol dLO, TOS CLTH 1 dtadtKacio
NTAV 1] TTLO ATALTNTIKT] OGOV APOPE TNV TUPUAANAT] LETAPPAOT).

211 GLVEYELN, KOl 0OV TO PETAPPOUCUEVO KEILEVO ElyE TNV TEMKT TOV LOPOPT,
TPOYWPNOCUUE GTOV GYOMOCUO. ZVYKEVIPAOGAUE OA TOL OTELD TTOV UG SOVCKOAEY AV,
OAOL TOL LETAPPACTIKA TPOPANOTO TOV OVTHETOTICAUE KAL, GE CLUVEPYOTiH TAVTO,
katoAnEape oe avtd Tov Bempnoape GElo avalvTikod oxoAacUov. AVTd NTAV TO
KOUUATL TNG EpYaciag Tov o Umopodcale Vo, TOVUE OTL EKTOVHONKE 710 EDKOAN 0O
oA TaL AAACL. AVTO i0WG GUVEPT O10TL OVTIHETOTICALE KO 01 dVO TIG 101eC SUoKOAIEG
Kot PLEYPL VO, QTACOVUE GTOV GYOAOOUO Elyae 10N avToAAGEEL TOAAEC ATTOWELS OAAG
Kot GUUPBOVAES, O OTTO1EG ONUOVPYNCOV EVOV TOPOUOL0 TPOTTO CKEYTG, OGOV ApOopPdL
TAVTO TN GLYKEKPLUEVN epyacio. e avTtd TO oNUELD, APOD GLYKEVTIPMOULE KATOEG
nyéc, Kupimg PiPria, TiC ywpicoue 6€ 0VO 160TOoA, LEPN, EVOL Yio TV KAbe pia, £Tot
MOTE VO, UNV XEVOLLE XPOVO YaYvoVTOG TANPOPOpieg oTIg id1EG TNYEG, KATL TOL
Oswpfoape Twg dgv iye vonua.



Télog, oelpd giye N 0pyavOOT TNG TEAKNG LOPPNG TNG TTUYIOKNG LOG EPYACING.
Melet@vtag GAleg epyacies TETOLO0V TUTOV, KOTOANEALE GTNV dOUN QLT TOV
YPNOUYOTOGALE, 0pOD BE@PCAE TG EIval 1] 10AVIKT, KUPIOS OGOV APopd TNV
éKtaon ¢ mapovoag epyacioc. To Pripa avtd anaitovoe Tov AyoTePO YPOVO GE
oYE0N LE TO TOPATAV®, EMPENE ATAG VO, SDCOVUE TNV LOPPT TOL amorteitatl. Metd
Kot v Tomoféton g PAoypapiog Tov ypMoLoToOnKeE, 1| EKTOVNOT TNG
TTUYLOKNG LLOG GLyd O1yd £PTOcE 6TO TEAOG TNG. To povo mov éueve NTav €vag YeviKog
éLeyyog TG epyaciog, Tov TPayLOTOTOmONKE Kot amd TiG SVO EKTOVITPLES.



ETtidoyog

Oa umopovoE Vo TEL KOVELS, TOG WOVIKT LETAPPACT Eivarl anTh oL 6€ avTurapofoin
LE TO TPOTOTVTO, TPOJIOEL TNV EPYUTIO EVOG GYOAUGTIKOD UETAPPOTTN, fondd tov
aVayVOOTI VO KOTOVOTGEL TO KEILEVO Kol TONTOYPOVA TPOGPEPEL LLdL EVYAPIGTN
avayvoon. «H uetappaocn vrapyel Lexwplotd. alAa kKol o€ oOVAPTHON UE TO
TPWOTOTOTTO KEWUEVO, ETETAL OVTOD, THYALEL AT T «UeTd Bavarov {wn» Tov Ko
TPodivel wia «o1opk Loy oto mpwtotoro keiuevor(Benjamin 1969 / 2000)». M
KOAT LETAPPOCT Tapovotdlel tnv apolfaio oy€on Tov VTAPYEL AVAUESH GTIG
YADOGES, KATL TOV AmOTELESE Kot Sk LG TPOSOTIKSO 6T0Y0. O HETOPPAGTNS
KOAELTOL VO TOpaydyeL £Va, TIGTO GTO TPOTOTVTO, LETAPPUCLO Kol AETOVPYEL
EMMALOV KOl OC SloUESOAAPNTAG, LETAED GLYYPAPEN Kot avayvdatr. Opesilel Opmg
Kot voL yvopilet 0yt LOVO T GUVTOKTIKE, AEEILOYIKA KOl VOOLOYIKA GTOLYElN TV dVO
YAOGO®OV, OALG KO TO, TTOAITICUIKA OTOXEID KOl EXPPOEC TTOV EMOPOVY TOV® GTN
YADOO TPOKELEVOL VO EYEL O OAOKANPOUEVES YVADGELS KOL VL KATOOTEL £TGL
KavOC Vo Topayel To entBountd amotédeoua. [pénet va givarl yvdotng oyt uoévo twv
YAOGOWOV UETAED TV 0olmV HETAPPALEL AALY KOl VO EXEL YEVIKEG KO ELOIKEG
YVOGELS TAV® GTO OVTIKEIIEVO TOV EKAGTOTE KEWEVOL TTPOg petdopact). [Ipémet va
glval tkavog va, YepLoTtel Ayoya T YAOCCA-6TOY0 OAAG Kol TN YADGGO-TNYN KoL,
TéAOG, va yepiletan n devTEPN OTTMG TN UNTPIKT TOV.

H petdopaon, oumc, dev givar pa kabapd punyaviky oadikocic, omattel Kot
owot Kpion kot tn daicOnon tov petappacti. To épyo pag, Aourdv, ¢
UETAPPOCTES EIVOL TOAD TTLO GNUAVTIKO 0t awTo oL B eavtaloTtov Kovelg, and v
onpovpyio ONAadn evog petappdouatos. To peyolhtepo emitevypo evog
LETAPPOGTN Elval TO OTL PEPVEL GE ETAPT] OVOPADTOVE KOl TOATIGHOVS TOL AOVV
SLPOPETIKT YADOOW Ko £X0VV SaPOPETIKT KOLATOVPO. 'Exel dnAadr tnv evbovn yuo
NV oKPIN HETAPOPE KoL amdO0GT) TOV VONLATOG OVAUESH OTIS HVO YAMGGEG.

Kotd v ddpketo exndvnong g TTuylekng pog epyaciog Ppednikape aviiuétoneg
UE TOtKiAo LETAPPACTIKA TPOPA 0T, TTOL NTOV gite vonuoatikd gite Ae&ihoykd. Ta
OVTILETOTICUUE OUMG GOV SOKIUAGIES, 0L OTTOIEG LLOVO ETOIKOJOUNTIKEG UTOPOVV VO
BewpnBovv, S10TL pag dBNCAV 6TO Vo SOVAEYOLLIE LIE TEPIGGOTEPT] OTULOVPYIKOTITO
Kot vo eEelMy000 e O LETAPPAGTPIEG TEXVIKDV KEWEVOV. AV, OOV, LUETA TNV
avayvVmoN TOL KEWEVOV-UETOPPAGIOTOS TOV OTLLLOVPYHGOUE O OVOYVAGTNG UEVEL
TG0 IKAVOTOMUEVOS OGO ElaoTE ENELS, TOTE Giyovpa 1 TpooTabeia pog Ba £xet
otebel pe emruyia.
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