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HEL 4
Report of Radiation Worker Safety Training

To Director of Hydrogen Isotope Research Center,
University of Toyama

I have taken the Radiation Worker Safety Training and understood the content of it. Hence, 1
request you to permit me to start radiation works.

Date :
Name :

Signature/Seal :

Details of Training
(1) Date and time
(2) Contents

[0 Full Training

Effects of Radiation on Human Health

Safe Handling of Radioisotopes

Related Laws and Regulations

Rules in Hydrogen Isotope Research Center

Oooog

Details of Controlled Area, Emergency Action

0 Partial Training (Category (a) (b) (c) )
[J Recent Modifications in Lows and Regulations
[J Emergency Action
[0 Handling of Low Energy B-ray Emitters
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PREFACE

Since the beginning of the 20th century, rapid growth of industry and economy gave rise to
accelerating consumption of fossil fuels such as coal, petroleum and natural gas, and now
critical problems such as the green house effect and acid rain have appeared. These effects
lead to a lack of water resources in the granary as well as a rise in the sea level owing to the
temperature increase in the global environment, and cause a significant effect on the
production of foods. Therefore, international cooperation will play an important role in solving
such problems.

From this viewpoint, the interest in the Hydrogen Isotope Research Center (HRC) at the
University of Toyama is focused on the attractive nature of hydrogen isotopes (protium,
deuterium and tritium), and the basic research and application studies on efficient utilization
of the functions of hydrogen isotopes are being carried out actively. Protium react with oxygen
to yield thermal and/or electric energy without any emission of hazardous substances, the
product of the reaction is only water. A sustainable energy system can be established by a
resource cycle between protium and water. On the other hand, deuterium and tritium are the
fuels of a thermonuclear fusion reactor of the first generation, which is widely recognized to
become the main energy source in this century. Tritium is unavailable in nature but produced
artificially from a nuclear reaction between lithium and thermal neutrons. Nevertheless,
there is no shortage of deuterium because there is a plenty of deuterium in the sea in a
chemical form of heavy water.

Hydrogen isotopes are very promising as fuel resources to construct a new sustainable
energy system, which will be built by a combination of a fusion reactor and the protium
energy system. However, many issues must be solved in the future to apply this system to
actual use. The goal of the research at HRC is the development of safe and efficient handling
of hydrogen isotopes and material recycling in the new energy system. The members of HRC
contribute also to the improvement in human resources in this field through graduate-course
education.

To accelerate these research activities, joint usage and/or research with the researchers
and students in other universities and companies were additionally started at HRC from 2009.
This handbook was prepared to assist the preservation of your safety during experiments in
our center. Lack of the present safety handbook will be improved by your comments because

of the first edition.

February 16, 2011
M. Matsuyama
Director of HRC

University of Toyama



1. Outline of Hydrogen Isotope Research Center, University of Toyama

1-1. Organization

Hydrogen Isotope Research Center is co-administered by a Steering Committee and a
Collaboration Advisory Committee, such as illustrated in the organization diagram of Hydrogen
Isotope Research Center (Figure. 1). The Steering Committee discusses and assesses HRC basic
action policies, personal affairs and collaborations. In addition, the Collaboration Advisory
Committee, which reports to the Steering Committee, discusses all details and practical issues
concerning planning, acceptance of applications, drafting, research budget, etc. of collaborations.
And the Publishing Committee, also which reports to the Steering Committee, is responsible for the
publication of the HRC pamphlet and the HRC Annual Scientific Report. The Bilateral
Collaboration Steering Committee is established to promote collaborations with National Institute

for Fusion Science.

[ President of University of Toyama ]

H Radiation Safety Committee ]

[ Director of Hydrogen Isotope Research Center ] [ National Institute for Fusion Science ]
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Figure 1 Organization Diagram of Hydrogen Isotope Research Center
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+ Steering Committee
(1) Basic action policies to manage HRC
(2) Personnel affairs on Director and Research Staff of HRC
(3) Matters on collaborations

(4) Other necessary matters on HRC

+ Collaboration Advisory Committee
(1) All details and practical issues concerning planning of collaborations
(2) Acceptance of applications and drafting of collaborations
(3) Research budget of collaborations
(4) Publication of the results on collaborations

(5) Other necessary matters on collaborations

+ Publishing Committee
(1) Publication of the HRC Annual Scientific Report
(2) Publicity work on HRC

(3) Other necessary matters on publication and publicity work

« Bilateral Collaboration Steering Committee
(1) Action of bilateral collaborations

(2) Others on bilateral collaborations

All users planning collaboration with HRC staff on activities involving gaseous tritium or its
compounds and/or equipments at the laboratory must submit in advance an application to the
Director of HRC and request authorization. This authorization is required by Japanese laws on
radiation protection and safety concerning the management of radioisotopes and materials
contaminated by them. All radiation protection regulations and rules for handling, storage, and
release of tritium as well as for education training or staff health control need to be observed. The
president of the University of Toyama appoints specially licensed staff as Authorized Radiation

Protection Appointees that supervise overall conventional and radiation safety.
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1-2. Facilities

(D Safety System
HRC is equipped with various safety systems listed below to prevent the radiological hazards
from both HRC users and public. The facility has the systems fully serviced regularly every year.
* Tritium monitor system
+ Water processing
+ Ventilation and exhaust cleanup system
» Tritium removal system for room air and glove boxes
* Glove boxes
+ Entry-exit control system
» Tritium storage
- Power generation system

+ Flammable gas detection system

@ Main Experimental Apparatus

100Ci tritium handling system (ECR tritium plasma source, purification system and isotope

separation system)

The 100Ci tritium handling system built in 1995 has capability to handle tritium at high
concentration comparable to fusion reactors. The interaction between tritium plasma and various
materials is investigated with ECR plasma source and spectroscopy techniques. Tritium used for
discharge is recycled through purification and isotope separation. Namely, tritium is adsorbed on
cryopanel, purified by permeation membrane, separated from other isotopes by gas
chromatography and stored in metal getters. This tritium circulation system is based on the
various elemental techniques developed in HRC. Extensive studies, however, are continued to

improve recycle efficiency.

(@ Main Equipments List

+ Low background liquid scintillation counter

« Surface analysis system (X-ray photoelectron spectroscopy and secondary ion mass spectroscopy)
+ Tritium ion irradiation system

+ X-ray diffractmeter

+ Arc furnace

+ Automatic PCT measurement device

+ Infrared image furnace

+ X-ray fluorescence spectrometer

+ Atom probe microscope

+ Ultra-high vacuum thin film deposition system
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+ Wide range X- and gamma-ray spectrometer
+ Hydrogen isotope permeation device

+ Battery charge-discharge test device

+ Planetary ballmill

+ Beta-ray induced X-ray spectrometer
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2. Emergency Responses
* Don’t panic; proceed calmly and deliberately. Respect for human life should have priority over all

other things.

2-1. Fires
+ Alert to all in the vicinity.

Discovery of fires Shout warning

A 4

to all in the vicinity

+ Broadcast situation using emergency intercom.

Discovery of fires Broadcast

Y

Intercom 30

+ Start extinguishing the fire.

+ Rescue anyone who needs help. Provide oxygen masks if needed.

+ Cut power to burning equipment if it is an electrical fire.

+ When using fire extinguishers on carbon dioxide gas fires, be sure everyone has left the area.

+ Don'’t use elevators.

2-2. Earthquakes
+ Put out any fire by turning off the gas main.
« If a fire has started, alert to all in the vicinity and start extinguishing the fire.
+ Beware of objects toppling over or falling.
« If outside when an earthquake occurs, stand clear of buildings, concrete walls, stone pillars.

« Don'’t use elevators.

2-3. Emergencies

+ In the event of injuries, alert to all in the vicinity.

Discovery of fires Shout warning

A 4

to all in the vicinity

+ Broadcast situation using emergency intercom.

Discovery of emergencies » Broadcast

Intercom 30

74



* First Aid
OAssess the emergency (action)
(1) Is a victim conscious? (If not, make sure victim’s airway is clear)
(2) Has the victim stopped breathing? (If so, administer mouth-to-mouth ventilation)
(3) Does the victim have a pulse? (If not, administer chest compressions or connect the AED* and
monitor)
*AED: Automated External Defibrillator
Most cases of sudden cardiac arrest are caused by a spasm or convulsion of the heart
(ventricular fibrillation), and electric shock must be administered within a few minutes if the
victim is to survive. The AED is the device of choice for dealing with cardiac events requiring
electric shock. Use of the device is largely automated, so it can be administered by laypeople
without medical training.
See p.7 to find the place AED installed in.
(4) Has the victim lost a large amount of blood? (If so, control the bleeding)
If the heart is stopped for 3 minutes or breathing stopped for 10 minutes, the survival rate is
50%. In such cases, emergency first aid is critically important. Continue with first aid
procedures until trained medical personnel arrive on the scene with an ambulance.
OCheck victim’s airway if unconscious
Place one hand on the victim’s forehead and apply firm, backward pressure with the palm to
tilt the head back.
OMouth-to-mouth ventilation
Pinch the nose closed with thumb and index finger, seal your lips around the victim’s mouth,
and give slow breaths, delivering each breath every 5 seconds.
OChest compressions if no pulse
Place heel of one hand on the lower half of the victim’s sternum, the other hand on top of the
first, and apply rhythmic pressure over the lower half of the sternum.
Apply 100 compressions per minute, and deliver two breaths by mouth-to-mouth ventilation
every 30 compressions. Continue the mouth-to-mouth ventilation and chest compressions until

emergency personnel arrive on the scene.

+ Fires and Emergencies 8119
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3. General Principles for Safety

(1) Safety first
+ Putting "safety first” is always the most important consideration.
+ In the performance of one’s work, maintaining safety is always the number one priority.
+ Potential danger and risk can be avoided by maintaining a neat and well-ordered environment.
« If you are worried about the operation, quit it.
(2) Preparations before starting work
+ Fully recognize the nature of the task to be performed — objectives, procedures, and risks and
share this knowledge with coworkers.
+ When requested to perform a task, make the party requesting the work fully aware of any
attendant risks.
+ Fully comply with all required procedures (notifications, authorizations, etc.), and notify
everyone involved in advance.
(3) Precautions in conducting work
+ Worker should ensure his own personal safety and take care to inform others in the area of
potential risks.
+ Don’t work alone if the task involves attendant risk.
+ Enhance safety by always allowing an extra margin or leeway when conducting work.
+ Always wear appropriate work clothes such as a helmet, work boots, protective goggles, etc.
+ Maintain all safety equipment in perfect working order.
+ Carry out TBM (Tool Box Meeting)and KY (kiken yochi/risk identification) activities before
beginning work.
(4) Response to abnormal and emergency situations
+ In the event of an alarm, take immediate action to eliminate the cause of the alarm.
+In the event of an accident, quickly determine the appropriate response and method of contacting
others.
+ Don’t obstruct emergency responses or rescue efforts.
+ When abnormal incidents or accidents occur, carefully record and report the details.
(5) Pay attention to signs and warning lights (revolving, flashing) that indicate danger, and keep
out a potentially risk area without authorization.
(6) When working in radiation controlled areas, workers should read and understand the HRC

Radiation Safety Regulations in advance (See Section 4 Radiation).
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4. Radiation

Some X-ray-emitting equipments and radioisotopes can be used in the Hydrogen Isotope
Research Center, University of Toyama. While almost equipment is covered by the provisions of the
law, the HRC guidelines are modeled after the laws that do exist and every effort is made to
promote safe radiation management practices. Figure 2 shows the HRC’s radiation safety

management structure.

4-1. Controlled Areas
Radioisotopes are used only in controlled areas. In order to conduct work in controlled areas, one

must be registered as the HRC radiation worker.

4-2. Radiation Worker Registration
People authorized to enter controlled areas to do work must be previously registered with the

HRC as a radiation worker with their medical certificate.

4-3. Entering and Exiting Controlled Areas
(1) Access Control Equipment (gates)

Gates control your access to controlled areas. A card key is required to pass through these gates.
To get a card key (except for visitor cards) one must first be registered with the HRC as a radiation
worker, and have permission to use the equipment.

(2) Compliance with Controlled Areas Rules
When entering controlled areas, the following rules will be strictly enforced:
a. Only enter controlled areas via the access gates that have been set up.
b. There is no smoking or drinking or eating or sleeping in controlled areas.
c. When in the controlled areas, always follow the instructions of the supervisor in charge of
equipment in the controlled areas
d. Don’t take things not to necessary in
(3) Transitory Entrance to Controlled Areas

When visitors or anyone other than a radiation worker enters a controlled area for a brief period
of time (transitory entrance), permission must be obtained from workers of HRC. When entering
controlled areas under these circumstances, the following rules will be strictly enforced:

a. Visitors must not work while tours or inspections are in progress.

b. Each visitor shall sign in on the log sheet or log notebook when entering controlled areas,
entering their name, purpose of visit, the time, and other required information.

c. Visitors shall be allowed to enter controlled areas from 8:30 a.m. to 5:00 p.m.

d. Before entering controlled areas, visitors shall be briefed on the essential precautions to

prevent radiation sickness, so they fully understand the situation.
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4-4. Preventing Exposure

(1) When they are operating, stay as far from X-ray emitting equipment and sources of radiation as
possible, and do not go near the equipment without permission.

(2) In performing work, carry a survey meter as necessary and verify as appropriate that the
radiation level at the work site is not abnormally high.

(3) Stay out of areas where you have not been authorized to enter.

(4) Thoroughly prepare beforehand, work efficiently, and strive to limit the time spent in controlled
areas to as little as possible.

(5) At least two people including the radiation worker should always be present when work is being

accomplished.

4-5. Medical Examinations

The HRC Radiation workers receive medical examinations three times a year. These medical
exams are compulsory. Outside workers are the responsibility of their respective sponsoring
institutions, and are subject to medical examination according to the rules and regulations of these
outside institutions. When medical exams of outside workers are done, a copy of the results should

be sent to the HRC as soon as possible.

4-6. Education and Training of Radiation Protection
Prior to registering as a radiation worker and at least once during the first year after signing up
as a radiation worker (including registration renewals), all radiation workers must attend

education and training lectures.

General Manager Licensed Engineers Radiation Workers

of Radiation

Figure 2  Radiation Safety Control Organization
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5. High-pressure Gas and Liquefied Gas
General Items
Gases are classified as either high-pressure gas (gas at pressures of 1 MPa or higher or liquefied
gas for which the temperature is 35 degrees C or less and the pressure is 0.2 MPa) or as other
gases. The two types are respectively regulated with respect to handling by the High-pressure Gas
Safety Law and the Industrial Safety and Health Law.

5-1. Handling High-pressure Gas Containers (Cylinders)
(Transportation)

+ Do not use gas containers roughly.

+ Close the container valve securely and be sure to put the cap on.

(Storage)

+ Select a storage location that is well ventilated and where there is no direct sunlight.

+ When storing containers, use a cylinder stand that is fixed in place, cap the cylinders, and use
chains to prevent the cylinders from falling out or overturning (Cylinders that hold more than 47
0 are to be chained in at least two places.). In particular, take full measures against earthquakes.
+ The permitted time for placing the containers in a horizontal position is limited. If cylinders are
placed horizontally, be certain to take measures to prevent them from rolling.

+ Fire or flames are strictly prohibited in the vicinity of combustible gas or oxygen containers.

+ Do not place materials that easily catch fire, such as oils, fats or rags near combustible gas
or oxygen containers.

+ Store gases separately according to type. In particular, do not store combustible gas containers and
oxygen containers in the same location.

+ Label containers as “Full” or “Empty” . If the container is in use, label it as “Rest amounts” and
“Last date of using”.

+ Tag each container with the name of the person using it or the name of the person managing it.

(Use)

+ Wear protective goggles.

* When opening the main valve, make sure that there is no one in the direction that the gas outlet is
pointing (.e. in the direction of the pressure regulator). Also, when operating the pressure
regulator, do so with the regulator tilted toward the right and away from you.

- Before opening the main valve, make certain that the pressure adjustment handle of the regulator
is turned all the way to the left (counter clock wise) so that there is no load on the regulator (loose
state).

+ Confirm that the pressure adjustment handle of the regulator is loose and then open the container
valve (main valve) slowly, at a turning rate of about 5 degrees per second. When the indicator of
the high-pressure meter begins to rise, wait until the needle stops moving. Then, open the
container valve completely. Opening the valve abruptly may start a fire.

- After opening the container valve, check to make sure that the low-pressure meter indicator does
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not rise when the pressure adjustment handle is loose. If it does rise, close the container valve and
have the regulator repaired.

* Turn the pressure adjustment handle to the right (clockwise) a little at a time until the indicator
stops at the desired pressure.

+ Apply a soap water solution to the regulator and to each connection to check for leaks.

+ When use of the gas is temporarily halted or finished, the container valve must be firmly closed.

+ Even a small amount of oil on an oxygen container may cause a fire. Do not handle oxygen
containers with oily hands, glove or tools.

+ Use the pressure regulator, pressure release valve, pressure gage, tubing, or other such equipment
that is meant for use with other gases. For oxygen containers in particular, use parts that are
labeled “No Oil”.

- The transfer of gases between containers (refilling) is prohibited by regulation.

+ When the container is not being used, be sure to return it to the supplier. Also, instruct
construction workers that containers that are used in construction work must be taken away by

the work crew.

5-2. Handling Liquefied Gases (Liquid Nitrogen or Carbon Dioxide)

+ Do not tightly seal refilled containers because of danger of explosion.

- The gas release outlet may become blocked by ice. A safety device such as a safety relief valve must
be used.

+ Be cautious about frostbite. Do not touch cold parts with your bare hands.

+ When doing low-temperature work, have thick gloves available for use. Cotton work gloves are
dangerous for low-temperature work. Do not use them.

- Low-temperature containers are mechanically weak, so handle them very cautiously when moving
or transporting them.

« When releasing gas or liquefied gas, be cautious concerning hypoxia (oxygen deficiency). Do not
use gas or liquefied gas in a closed room, in a culvert or in a pit. Absolutely do not breathe air in
which the oxygen concentration has been reduced considerably (to 18% or less) by inert gas.

+ Don’t use the container of liquid carbon dioxide in a horizontal position

5-3. Handling Combustible Gases

* When handling combustible gases, the greatest amount of attention should be applied to gas leaks.
Periodically test experimental apparatus and tubing ete. for air-tightness with an inert gas.

+ In storage and use, attach tags that show the type of gas and any hazards associated with it and
the name and contact information of the person responsible for the gas in a way that can be easily
understood by any person.

* “Fire or flame is strictly prohibited” in or near work areas where combustible gases are being used.

+ When combustible gases are being used, a combustible gas leak detector must be used to

continuously check for gas leaks.
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+ When releasing combustible gas into the air, do so through a special release tube that leads to an
outdoor place where there is adequate mixing of ambient air.

+ When using combustible gases together with other gases in labs and other places where there is no
special combustible gas exhaust tube, as a general rule, use detoxification equipment or other
such means to render the gas harmless and then exhaust the gases to the prescribed exhaust duct.
When no suitable detoxification equipment is available, use nitrogen gas to dilute the gas to below
the threshold for explosion and then test it with gas detection system to make sure it is within the
permitted range before releasing the gas into the exhaust duct.

+ Mixtures of hydrogen and air of from 4% to 75% are explosive. Do not open vacuum vessels that
contain hydrogen to the air, etc.

+ Propane and other gases that are heavier than air may collect on the floor or in pits, resulting in
an extremely dangerous situation, so take adequate care when handling such gases.

« If a combustible gas detector sounds an alarm:

-Inform other workers and evacuate the area

-Stop all uses of fire in the area.

-Report the event immediately to the supervisor.

-When safety is confirmed, close the main valve of the gas container.

-Ventilate not by using a ventilation fan but by opening windows.

5-4. Handling Hazardous Gases (Carbon Monoxide, Hydrogen Sulfide, etc.)

+ Untrained individuals should not handle this chemical or its container.

« Protect container against sunlight and store in a cool, dry, well-ventilated location.
+ Remove the sources of ignition.

+ Avoid direct physical contact. Use appropriate safety equipment.

+ Do not extinguish fire unless flow can be stopped.
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6. Hazardous Materials, Chemicals and Harmful Substances

6-1. Overview and Precautions
6-1-1. What this chapter covers
The handling (obtaining, storage, use and disposal) of hazardous substances and chemicals
concerns mainly the following items.
(1) Hazardous substances classes 1 through 6, according to the fire laws.
(2) Hazardous substances, organic solvents, special chemicals and other substances specified by the
enforcement ordinance of the Industrial Safety and Health Law
(3) Substances specified by the Poisonous and Deleterious Substances Control Law
(4) Substances specified by “The law concerning reporting, etc. of the release to the environment of
specific chemical substances and promoting improvement in their management” or “Kakan-Ho”
in Japanese)
(5) Other substances that harm human health or the living environment
When planning the handling of these hazardous substances, consult with the worker of HRC.
6-1-2. Precautions
(1) When handling hazardous substances, read the MSDS (Material Safety Data Sheet) carefully
and handle the substances safety.
(2) Do not pour waste water from handling hazardous substances into ordinary sinks.
(3) The worker of HRC assigns specialists for the treatment of waste materials. Users must not
dispose of waste materials by themselves.
(4) Do not take hazardous substances off the site without the permission of the person in charge of
Safety and Health.
(5) Wear protective equipment available for use.
6-1-3. Measures to take in event of an accident
If a fire or discharges that involve hazardous substances or other accidents occur, contact the
HRC’s Center Office immediately.

6-2. Cautions in the Handling of Hazardous Substances
6-2-1. Handling
Care is required when handling the hazardous substances specified by the fire laws, such as oils,
solvents, flammable substances and combustible substances, even when the quantities are less than
those specified. Harmful chemicals, toxic substances and poisons must also be handled with
caution.
(1) General hazardous and harmful materials
OHandling
1. Hazardous substances in quantities above the specified amounts (fire laws) are to be handled
only by specified handlers of hazardous materials.

2. Do not have on hand any more than the necessary amount.
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3. Read the MSDS (Material Safety Data Sheet) carefully and handle the materials safely.

4. Do not mix organic material and strong acids or make other dangerous mixtures.

5. When handling highly volatile substances or doing work that generates harmful gases, use a
ventilation hoods.

6. Have protective equipment available for use.

7. When disposing of chemical materials or stock with wash water, never dump it into a
laboratory sink drain. Ask the worker of HRC to dispose of it and never do it individually.

8. Persons that handle hazardous or harmful materials shall receive special physical
examinations.

OManagement during use

1. Use safe containers. Avoid using glass containers as much as possible.

2. When putting hazardous liquids into containers, leave extra space for expansion.

3. Label containers to indicate their contents. Be sure to label containers into which the pouring
of water is prohibited.

4. Be sure to close containers tightly after use. Follow the procedures for disposing of empty
containers after storage.

5. Place containers in a location where they are not exposed to direct sunlight or sources of heat.

6. Keep the areas in which containers are located organized and remove flammable materials.

7. Keep the areas well ventilated so that flammable vapors do not collect.

8. In buildings and laboratories, organize an area for the storage of hazardous substances.

(2) Ordinary organic solvents

OHandling

1. Do not breathe the vapor or allow the vapor to contact the skin.

2. Have only the smallest necessary amount in your area.

3. When there is a possibility of skin contact or breathing of the vapor, wear rubber gloves,
protective clothing and a breathing protector (ventilation mask or respirator mask).

4. Do not open the cover of container abruptly. Do not put your face above the opening of an open
container.

5. Wash hands and face well after performing the work.

OManagement during use

1. Adequately ventilate the area when using or setting the material aside for later use.

2. Store solvents in cool places to reduce production of vapor.

3. Dispose of empty containers immediately.

(3) Oils

1. When handling oils, have a fire extinguisher close at hand.

2. Do not expose oils to flame.

3. Dispose of oil-soaked waste, etc. and do not place it near flames.

4. Take care to prevent sparking from electrical wires or electrical devices near oils.

5. Pay attention to the generation of static electricity.
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6. Ensure that ventilation is adequate.

(4) Strong acids

These materials have high acidity and are highly corrosive. They destroy tissue upon contact with

the skin, cause serious injury, and may cause blindness on contact with the eyes.

1.

Place containers in locations away from direct sunlight and where they are not subject to

impact and will not topple over.

2. Handle in well-ventilated places.

. When handling, wear clothing that protects the skin from exposure and be sure to wear

protective equipment.

. When removing the cover of the container, do not bring your face close to the opening of the

container.

. When diluting strong acids, add the acid in small quantities at a time to water while stirring.

Do not add water to strong acid, because it will generate heat rapidly and cause the acid to

splatter.

. If the skin is exposed to an acid, rinse with a large quantity of water. When water is not

available, soak up the acid with dehydrated sand or other such material.

. If acid come in contact with the skin, rinse continuously with a large quantity of running water.

Never use a weak alkaline solution to neutralize the acid.

. If acid gets into the eyes, rinse continuously for five minutes with a large quantity of water,

and seek treatment by a physician as soon as possible.

(5) Strong bases (sodium hydroxide, etc.)

Strong bases are severely corrosive and toxic. If they come into contact with the skin, they cause

inflammation. Contact with the eyes may impair vision or cause blindness. The heat of dilution and

heat of neutralization is quite high, so use caution.

1.

The work site must have a hose-down facility for easy dilution and washing off. Where such

facilities are not available, have water ready to use for those purposes.

. Do not dissolve these materials rapidly in warm water. Dissolve by stirring.

. When handling, wear clothing that does not expose the skin and wear protective goggles, long

rubber or PVC gloves, rubber boots, etc. as needed.

. Sodium hydroxide (caustic soda) decomposes protein, so immediately wash skin that comes in

contact with this substance continuously with a large quantity of water and then neutralize
with a boric acid solution or ammonium chloride solution. Do not neutralize with a weak acid

without first rising with water. Do not apply oil or other medicine to burns.

. Even if small quantity gets in the eye, immediately rinse continuously with a large quantity of

water for at least five minutes. Have the eye treated by a physician (preferably an eye

specialist) as soon as possible.

(6) Deadly poisons

1.

Fully understand the toxicity, harmfulness and danger in handling of the deadly poisons

specified by the Poisonous and Deleterious Substances Control Law before handling them.
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These substances shall be stored in a special poison storage area.
2. Always record in the proper book the amounts of these substances that are used.
3. The handling of certain poisons requires authorization from the prefectural government, so

consult with the worker of HRC.

6-2-2. Storage

1
2

Store hazardous materials specified by the fire laws in the laboratory storage location.
The storage cabinets should be fixed to the floor or walls, not exposed to direct sunlight, and not

subject to large changes in temperature.

. The storage of chemicals should be limited to the smallest amounts necessary. Each container

should be tightly covered and stored so that the containers will not topple, even in the event of an

earthquake.

. Chemicals that become dangerous when mixed should be stored separately. Substances that

should not be mixed with water should be placed in tightly closed containers so that they cannot

be affected by water.

. Chemicals should be kept at a distance from flames and combustible materials should not be

placed near them.

. Deadly poisons should be labeled as “Not for Medical Use”, “Poison”, or “Toxic Substances” and

kept in a special locked storage cabinet and apart from ordinary chemicals. The cabinet should

be secured so it will not topple over.

. Concerning deadly poisons, maintain a use log so that the amounts in stock and the amounts

used can be known. Periodically compare the amount in stock and the amount used to detect

discrepancies.

6-2-3. Recovery and disposal of undiluted solutions and cleaning water

1.
2.

3.

Organic and inorganic waste and the first to the second washing water are recovered separately.
Waste that is recovered separately is taken to Waste Quality Management Center, University of
Toyama periodically. Storage hazardous solid scrap appropriately.

Remains should be returned to the warehouse or the laboratory storage location for hazardous

material.

6-2-4. Waste treatment

According to the revised Law of Waste Disposal, all wastes are required to be listed on the

manifest from Dec.1, 1998. When disposing of industrial wastes, the enterprise should attach the

manifest (control tag of industrial wastes) to the containers.

6-3. Other: Notification of Missing Substance

When you notice the substance lost, you must contact the worker of HRC as soon as possible.
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7. Experiment Procedures

General practices for a safe experiment are described below.

7-1. Organization of the Experiment Team
(1) When an experiment is to be done, select one person to serve as the experiment supervisor and
conduct the experiment according to that person’s directions.
(2) The experiment supervisor will keep the following items in mind while striving to maintain
work safety.
*Make sure that all team members fully understand what the experiment involves, how it will be
done and the work environment.
« Exchange information fully with persons who are doing related experiment and with the
relevant HRC personnel.
+ Instruct on the use of appropriate protective equipment.
+ Give instructions on what must be done with tools and implements when experiment is halted
temporarily.
+ When the experiment is conducted for nights and holidays no matter what, consider what
measures to take when experiment is interrupted and post sign, etc. concerning the status of
the experiment. The experiment supervisor shall report the experiment situation and the
measures taken to the relevant HRC person of responsibility when necessary.
+ When the experiment is finished, check for safety concerning the end of on-site experiment and

the return to the normal schedule.

7-2. Experiments with Outside Researchers

(1) The person in charge of a Joint Research Project or other such person shall give the necessary
guidance concerning safety to group of visiting researchers in advance of their experiment at
HRC.

(2) In the case of experiment by a group of visiting researchers, one member of the university,
laboratory or company group shall be selected to serve as the experiment supervisor.

(3) The experiment supervisor shall give full guidance concerning safety to students and colleagues.

(4) The experiment supervisor shall carry out the duties described in the item concerning the
experiment supervisor in the section on “Organization of the experiment team”.

(5) The experiment supervisor shall make safety checks before experiment begins and after
experiment ends, and then contact the HRC person in charge.

(6) Understand the emergency communication system clearly.

7-3. Safety Management Concerning the Operation of Facilities and Equipments
(1) In all cases, confirm that the safety equipment is working properly before operating facilities
and equipments.

(2) The first time equipment is operated after repair or inspection, in particular, the work
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supervisor and the supervisor of the facilities and equipment that conducted the repair or
inspection must confirm that the conditions have been restored such that normal operation is
possible.

(3) Operation of facilities and equipment is listed to persons who have the knowledge and skill
concerning the structure, functions, operating method of the equipment and the measures to be
taken in an emergency or to other persons working under the guidance of an expert operator.

(4) Establish standard for the operation of major facilities and equipment and for the management

of safety. Work in accordance with those standards.
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8. Work done by Repairers or Inspectors

(1) The HRC work supervisor shall guide and monitor the work performed by repairers or
inspectors.

Prearrange the work schedule, the description of the work and the working method.
- Investigate the situation of the work site (radiation, electricity, high-pressure gas, combustible

gas, dangerous objects, fire extinguishing facilities, etc.) and the necessary protective
measures.

+ Measures to take when the work is interrupted and for the night and holidays
+ Qualifications of the persons doing the work
+ Report to the HRC.

+ Provide the HRC regulations, work standards, and the plans, manuals and other such
information required for the work.

+ Point out the matters that require particular attention.

(2) Make the following points clear among the repairers or inspectors and notify the persons
involved with the work

* The safety management organization of the repairers or inspectors, including the company that
actually does the work.

+ The communication system for HRC and all of the repairers or inspectors.

+ Measures to take in an emergency.
(3) The HRC work supervisor shall perform the following tasks.

- Before the work begins, make a safety check of the work site and explain to the work supervisor

of the repairers or inspectors the situation around the work site, the communication facilities,
the fire extinguishing facilities and so on.

+ Visit the work site frequently to know how the work is progressing and check for safety.
+ Make a safety check again when the job is finished and normal operations have resumed.
(4) If the repairers or inspectors have employees permanently assigned to HRC or in an equivalent

situation, the work supervisor or other such person of responsibility shall direct safety training
as it becomes necessary.
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9. Disaster Prevention
OAlways know:

-The locations of emergency exits

-The locations of fire extinguishers and flashlights.

-The methods of using the fire extinguishers and fire hoses

OGive attention to the following.

-Do not place anything in front of emergency exits or fire doors.

-Do not move fire extinguishers or emergency flashlights from their specified locations. (If
construction work or an experiment makes it necessary to temporarily move a fire extinguisher,
submit a request to the Center Office)

OPFor fire safety, pay particular attention to the following items.

-Know the locations of the fire extinguishers and fire hoses.

-Be thoroughly familiar with the operation of each type of fire extinguisher and fire hose.

-Do not place objects in front of fire extinguishers or fire hoses and do not block emergency exits or
fire doors.

-When using fire, always be organized and orderly and make a safety check before and after.

-Within the HRC compound, do not smoke.

OIf you discover a dangerous situation (pot hole or subsidence in a road, etc.), contact the Center

Office immediately.

OMake sure that you and your area are always “Earthquake Safe”

(General safety)

-In preparation for emergencies, always have emergency flashlights and other such equipment
available for use. To secure escape routes, do not place obstructing objects near doors, etc.

-As much as possible, do not stack objects higher than 1 meter and always be “Earthquake Safe”.

-Cabinets, bookcases, etc.

+ Do not place tall objects near desks that may fall over easily.

+ Bookcases, lockers, and cabinets should be set against walls as much as possible, and when
placed side-by-side, they should be connected together and attached to the wall.

+ When stowing items, place heavy objects at the bottom.

+ Do not place dangerous objects on top of bookcases or lockers, etc.

+ Infrequently-used bookcases and cabinets should be locked.

* When acquiring new cabinets, do not choose two-unit stacked designs.

- Take measures to prevent objects placed on the top from falling off.

-Equipment mounted on casters
« Lock casters to keep the equipment from moving.

-Shield block
+ Take earthquakes into consideration when stacking things and use hardware to hold stacked
items in place.

(Electrical)
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-Power sources, transformers, cubicles, etc.

+ Fix them in place. Reinforce bus duct installations sufficiently to prevent vibration.

+ Do not place anything in front of the incoming power panel or experimental power panels.
(Mechanical)

-Gas cylinders

+ When using cylinders that are standing upright, use a chain to tie them to a pillar, etc. Cylinders
that hold 47 ¢ or more should be chained in two places, high and low.

+ Cylinders that are not in constant used should be returned.

+ Remove regulator and cap cylinders that are not in use.

(Chemical)
-Storage of chemicals

+ Store chemicals away from fire or flames. Do not place combustible materials near chemical
storage areas.

- Store chemicals that are dangerous when mixed (may explode or ignite) in separate places.
Substances for which contact with water is prohibited should be tightly wrapped to keep water
out.

+ Neutralize waste liquids and prevent overturning of their containers.

+ Special storage cabinets for toxic substances and poisons should also be fixed in place.

-Use

*Keep on hand only the smallest amounts of chemicals necessary. After use, do not place chemicals

on the lab bench or in a draft. Store them on a shelf that is equipped to prevent containers from

falling over.
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