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CONTAMINATION CONTROL TECHNIOUES, Jerry Eby, Fluor Hanford 

Introduction: Welcome to a workshop on contamination Control techniques. This work 
shop is designed for about two hours. Attendee participation is encouraged during the 
workshop. We will address different topics within contamination control techniques; 
present processes, products and equipment used here at Hanford and then open the floor 
to you, the attendees for your input on the topics. 

PREPLANNING 
Prejob surveys - 
Knowing the removable contamination levels in the work area is essential when planning 
a job. If a system is going to be breached it will be necessary to estimate the internal 
contamination levels, know how much liquid to expect, and whether the system is 
pressurized. To make an accurate estimate, review lessons learned and/or open the 
system in a nearby convenient location for additional surveys. The results of 
radioactivity analysis of liquid from the system are also helphl in making an estimate. If 
the source of radioactivity is a gamma emitter, contact radiation surveys on the piping or 
component will offer additional clues. 

Preparation of the work area - 
After the contamination levels in the work area are known, a decision needs to be made 
whether to take additional actions to cover up or decontaminate the removable 
contamination to reduce the risk of contamination spread. The contamination can be 
covered with plastic materials or tape to make it inaccessible to the workers. If the work 
area is highly contaminated, consider painting over the contamination with strippable 
latex decontamination paint. After the paint dries it can either be removed in long strips 
to decontaminate the surface or left in place until the job is completed. This can reduce 
protective clothing requirements since the high levels of removable contamination have 
been "fixed" by the paint. In addition, there will be less risk of skin and clothing 
contaminations. If the work area is uncontaminated, but has a large number of crevices 
or is very complex, install plastic or other protective covering to keep the area from 
getting contaminated during work and make it easier to survey and release the area after 
work is complete. During work, schedule decontamination of the work area after specific 
work steps during the job to keep contamination levels low. 

If a containment tent is required, prepare the work area for the containment. This may 
require a platform to be installed in order to have a flat floor for the tent and padding to 
reduce the chance the tent floor will be damaged. Construct a framework to hold the tent, 
as required. If required, install HEPA filtered ventilation into the work area to provide 
negative ventilation. The direction of airflow should allow makeup air to enter the tent on 
the same path as personnel and flow in a downward direction towards the ventilation 
suction. The flow path should draw airborne particulate away from the workers. If 
possible, have extra hose in the tent so the suction can be placed close to the 
contamination source, ideally, within one duct diameter or using scoops, hoods or 
ventilation cones can greatly increase the effective capture of the contaminates. 



If the job is going to be performed in a glove bag, determine when the glove bag should 
be installed. Accomplish as much preliminary work as possible before installing the 
glove bag. For example, if a cutting machine is going to be used to cut a pipe, install the 
machine and ensure it is operating satisfactorily before installing the glove bag. The 
operator could actually take a preliminary cut on the outside of the piping as long as wall 
thickness is known. This will make it easier for the worker to ensure the tool works, is 
correctly installed and save time of actual in bag work. 

As part of the job walkdown inspect the housekeeping in the work area. If it needs 
cleaning, accomplish the cleanup before the job starts. Unnecessary tools and equipment 
should be removed from the area to increase safety of worker and minimize cross 
contamination if an unwanted spread of radioactive contamination occurs. 

Select protective clothing based on the expected contamination levels, stability, and the 
form the contamination is in. Wearing the proper protective clothing ensures that the 
worker is protected if contamination is spread in the work area. Excessive protective 
clothing requirements hinder the worker, increase the potential for heat stress and require 
more time to dresdundress. If the worker must wear impermeable plastic protective 
clothing, consider what actions could be taken to eliminate the need for the plastic 
clothing. This includes decontaminating high levels of contamination or eliminating the 
possibility the worker could be splashed with liquid. 

Facilities have a choice on whether to wear launderable cotton-blend clothing, disposable 
clothing, or more expensive clothing that “breathes” and sheds liquids. The choice 
depends on many factors, including: initial cost, how contaminated will the clothing 
become, heat stress concerns, and waste disposal costs. 

Face shields andor paper half-face masks can be worn instead of respirators if the 
concern is to keep the workers from touching their face. The paper mask won’t stop 
contamination, but does seem to remind the worker not to touch their face. 

If the job requires that workers wear respiratory protection, evaluate whether additional 
engineered controls could be used to eliminate the respiratory requirement. Recognize 
that wearing respiratory equipment can increase the time required to accomplish the job, 
increases heat stress, makes communication difficult, and may increase the worker’s dose. 
Estimates used by most facilities is that wearing a respirator adds 20-25% to the length of 
time it takes to accomplish a job. One study estimated that if a worker were wearing an 
outer impermeable suit and a respirator, the job would take 40% longer. Consider 
administrative controls that could be used to eliminate the need for respiratory protection. 
If certifiable Grade D breathing air is available, evaluate the use of air-fed hoods instead 
of hll-face respirators. The hoods are easier to wear and there should be less problem 
with heat stress since the excess air in the hood flows through the protective clothing and 
cools the worker’s body. 



CONTAINMENT 
Glove Bags - Glove bags confine the spread of contamination to a small area and allow 
workers to complete the work without wearing multiple sets of protective clothing or 
respiratory equipment. Remember that the workers must be trained to install and work in 
glove bags. This may require specialized training to be conducted using mockups. 
HEPA filtered ventilation can be installed in the glove bag to ensure contamination does 
not spread during the job. Use of false bottoms in glove bags make decontamination 
easier if high levels of contamination are expected. Once high levels of radioactive 
contamination are found on the bottom of the bag, just roll up the false bottom and 
dispose as radioactive waste. 

HEPA filtered vacuum cleaners - 
Vacuum cleaners with HEPA filters are used to clean up radioactive debris and provide 
negative ventilation in the work area. Some vacuum cleaners are equipped with 
controllers that allow the worker to regulate the flow. This works well in providing 
negative ventilation in small glove bags. Using HEPA filtered vacuum cleaners can 
significantly improve how contamination is controlled. An in-line HEPA filter can be 
installed in the suction hose to collect radioactive material before it reaches the vacuum 
cleaner. Fittings can be made to connect the vacuum cleaner hose to the HEPA filter. As 
debris is sucked into the hose, it is deposited on the in-line HEPA filter instead of the 
HEPA filter inside the vacuum cleaner. Temporary shielding should be installed around 
the in-line filter before operation, as the filter becomes highly radioactive. If a large 
amount of debris will be collected, consider installing a waste drum in the suction hose so 
the debris collects in a waste drum not the vacuum cleaner. Commercially made systems 
are available or one can be made by welding two pipes in a spare drum lid. As each drum 
is filled the lid can be swapped to a new drum and a regular lid installed on the full drum. 
Dose is saved because the debris is collected directly into the waste drum instead of the 
vacuum cleaner. 

Containment Tents - Containment tents are used when the required work cannot be 
performed in a glove bag. The containment limits how far contamination can be spread, 
but requires workers to dress in protective clothing to accomplish the work. HEPA 
filtered ventilation is normally used in conjunction with the containment to prevent 
airborne radioactive particulate from escaping the tent and to limit the spread of 
contamination during work. Use of pre-staged false floors in the tent, can make 
decontamination easier if high levels of contamination are expected. Once high levels of 
radioactive contamination are found on the floor, just roll up the false floor and dispose 
as radioactive waste. 

Portable HEPA filtered ventilation - 
The use of portable HEPA filtered ventilation is an effective method in controlling the 
spread of contamination. Ventilation systems normally consist of a blower, HEPA filter, 
prefilter and hoses. This system can be installed in a containment tent and the hose 
positioned near the source of contamination. The flow rate must be great enough to 
capture airborne particles and get them to move towards the hose or duct. Normally, the 
flow rate should be a minimum of 125 feet per second in order to capture a particle and 
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collect it in the ventilation system. By experimenting with a mockup, a fitting for the end 
of the hose can be designed that will improve the capture of airborne particles. To be 
effective, the suction hose should be located within one duct diameter of the 
contamination source. On an 8" hose, the suction end should be located within 8" of the 
work. The hose should be positioned so that airborne contamination is drawn away from 
the worker. When the system is located outside, it may be necessary to comply with 
requirements for discharging potentially radioactive particles into the air and you may be 
required to obtain permission from state agencies such as the Department of Health and 
the Environmental Protection Agency. 

Special sleeves, bags, disposable surfaces - 
Custom made plastic products can make it easier to accomplish radiological work since 
they are designed to be used on a particular radioactive job. Radioactive material can be 
withdrawn into the special sleeve or custom made bags can be obtained to fit odd size 
components. 

Decontaminate: Decontamination may be used to accomplish several goals, such as 
reducing occupational exposure, reducing the potential for release and uptake of 
radioactive material, permitting the reuse of a component, and facilitating waste 
management. The decision to decontaminate should be weighed against total dose and 
cost. Mechanical and manual decontamination methods are physical techniques that 
include washing, swabbing, foaming agents, latex-peelable coatings, wet or dly abrasive 
blasting, grinding, and other emerging techniques. The method chosen will depend on 
the type of contamination and its stability. These techniques will be discussed below. 

Protective Clothing Management 
There have been many advances in the materials used to make protective clothing in recent 
years. Materials are available that shed liquids, breathe, and will last through many launderings. 
Picking the proper clothing to fit your job can easily effect your costs and reduce your potential 
for heat stress. Use protective clothing that best fits the facilities needs. If disposable clothing is 
used, consider your waste disposal costs. Wearing launderable protective clothing reduces the 
amount of solid waste generated. Repair launderable clothing if it is still wearable rather than 
discarding each time minor repairs are required. 

If launderable clothing is being worn, it may have small amounts of residual contamination left 
after laundering. Clean laundry should be surveyed periodically to track how the laundry is 
performing. This could be done by having workers enter a personal contamination monitor and 
be counted before they enter the contaminated area. 

Consider changing to disposable clothing or wearing new protective clothing to assess whether 
the laundry is the cause of the personal contaminations. 

If a worker is found contaminated, recover the protective clothing and look for holes, rips, or 
tears. Should the protective clothing be reinforced at the elbows or knees? Have isotopic 
analysis performed of contaminated clothing to determine if it matches the isotopes in your work 
area. 



If the worker has facial contamination, consider having them wear face shields or paper masks to 
prevent them from touching their face. 

FIXATIVES 
Strippable Latex Paint: 
A strippable latex decontamination paint can be sprayed, rolled or brushed in multiple 
layers on to a surface to contain the contamination and then stripped off later to remove 
the contamination. If the paint is applied over contaminated surfaces at the beginning of 
the job, the work can be accomplished in reduced protective clothing since the removable 
contamination is now contained. In some instances, another layer of material (i.e. 
herculite) is placed over the latex to minimize the wear on the paint. At the end of the 
job, the herculite is removed and the paint can be stripped off to decontaminate the 
surface. Most are non-hazardous which does not create mixed waste for an end product. 

Water: 
If plain water is being used, repeat the spritzing often to keep the areas damp. Often, if 
very fine loose material is present, spraying or spritzing with water is performed before 
wipe or decon of the surfaces to accelerate the cleaning and then immediately spraying or 
spritzing the surface to maintain contamination control. Use of an ultra high pressure 
(45,000 psi) washer has been used. This process reduced the dose rates from the 
contamination by 30% and is projected to save greater than 9 Rem of exposure to person 
over the next 12 months. Very little volume of liquid waste is produced because of the 
high pressure equipment. 

Poly-Urea: 
There are several fixatives that can be used to completely seal contamination. Some of 
these are strippable and some are permanent coatings. These are usually applied as an 
epoxy by workers who must enter the work area and spray the product. Since these 
products are sprayed with high kinetic energy, loose surface contamination can easily 
become airborne. This can be solved by having the product applied as a fog by holding 
the spray nozzle up high, reducing the air supply to the applicator and letting the fixative 
slowly drift to the surface. This “fixes” the contamination in place and then more of the 
product can be added to increase the thickness. Some of these can be applied to wet 
surfaces and in some cases, minimal standing water can be encapsulated to the surface. 
Some of the fixatives can be removed only if a release agent is applied first to the surface. 
Another method is to “fix” the contamination using an “aerosol” as described below and 
then spraying another fixative over the aerosol product. 

Aerosol Fixatives: - 
An aerosol generator has been recently used to apply a fixative to highly contaminated 
underground pits and rooms. A vendor pours liquid chemicals into a tray and then 
bombards the liquid with sound waves to form an aerosol. This smoke-like aerosol 
moves slowly down a hose and completely fills the air space in a pit, vault, or room with 
a sticky fixative. Any airborne contamination present is encapsulated by the aerosol and 
deposited on the surface. This film covers all the removable contamination and prevents 
it from spreading. Work in these highly contaminated areas has been accomplished 
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without any spread of contamination, since the removable contamination has been 
“fixed” in place. Smear surveys show the removable contamination is very low, once the 
fixative has been applied. The fixative washes off easily when sprayed with water or 
rain. This technique was used successfully in highly contaminated rooms to cover 
contamination before entering the rooms. Potential uses in the future include ventilation 
ducts, fume hoods, and glove boxes. In addition, a diluted strippable latex 
decontamination paint could be applied remotely using this technique and then the area 
entered by personnel who could strip the coating OF, decontaminating the surface. 

Spray Foam - 
Expandable foam is used in two ways to limit contamination spread. Two-part epoxy 
foam is injected into the top of ventilation ducts before they are removed to fill the space 
and reduce the chance for airborne radioactivity or spills of the radioactively 
contaminated dust or debris while the ducting is being handled. A small spray can of 
expandable foam is used on some piping systems to fill the area inside the pipe at 
locations where the piping will be cut. A 1/4” hole is drilled into the top of the pipe and 
the expandable foam is squirted into the pipe for a few seconds. The foam expands and 
forms a plug in the pipe that will eventually harden, if exposed to air. Once the 
expansion is complete, the piping can then be cut. Testing has shown the foam is non- 
hazardous after it has expanded. Another variation of this technique is to use a cake 
decorator to squeeze grout or concrete into a pipe through a small hole. This forms a 
concrete plug inside the pipe. 
The piping is then cut and each end is plugged with concrete, preventing the escape of 
contamination or residual liquids. 

Other simple fixatives: 
Another method is to apply a fixative with a garden sprayer or spritz bottle. Examples of 
products commonly used include mixing white glue, liquid floor wax, organic dyes, 
epoxy paint films, or polyester resins. The wetting agents break the surface tension 
between the fine particles and then dry and harden. This thin film keeps the 
contamination from easily spreading. 

LIQUID CONTROL 
Peristaltic Pumps - 
These pumps use Tygon tubing, or equivalent, to transfer liquids. Two rollers pressed 
against the tubing, spin and this action causes liquid to move inside the tubing. As long 
as the tubing doesn’t rupture, the pump does not become contaminated. To prevent 
rupture, a lubricant is placed on the rollers and the location where the rollers are spinning 
is moved periodically. High volume pumps use this same principal where rollers rub on 
the outside of the hose and get liquid to flow inside the hose. One model pumps liquid at 
the rate of 132 gpm and will pump rocks, tools, sand, etc. 

Radcon Poly Bottles and HEPA Filter adapters - 
Several vendors sell an adapter that screws into a poly bottle made especially for 
collecting radioactive liquids. As liquids enter the bottle, the air that is displaced passes 
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through a small HEPA filter so that no contamination is spread. Poly bottles come in 
various sizes, 5,  15, 50 gallon for example. Using the bottle and adapter, gives a compete 
liquid collection system. 

HOODS. TOOLS and OTEERS 
Fume hoods - 
Fume hoods use HEPA filtered ventilation to draw contamination away from the worker. 
The ventilation system is designed to provide enough flow so that contamination does not 
escape the hood. Care has to be taken when opening pressurized samples or using 
motorized tools to ensure the velocity of any airborne particles does not allow it to escape 
the hood. 

Shrouded tools - 
A few companies sell tools that have a shroud around their working area with a 
connection for a HEPA filtered vacuum cleaner. These tools are effective in 
decontaminating contaminated surfaces or cutting into contaminated systems without 
spreading contamination. This results in a significant reduction in the risk of creating 
airborne radioactivity. At least one shrouded tool has been used successfully, by closing 
the vacuum cleaner port and operating a shallow water to remove contaminated paint and 
debris, using the water the capture the contaminates and pumping out the contaminated 
liquid as part of the cleanup. 

Contaminated tool rooms - 
Complex tools that have several crevices are difficult to survey and release at the end of 
the job. Rather than disassemble and decontaminate the tools or dispose of them as 
radioactive waste, many companies use contaminated tool rooms or “cribs”. 
Contaminated tools are wiped down to remove loose contamination and then stored in a 
contaminated tool room so they are available the next time they’re needed. This reduces 
the cost of obtaining new tools for each job and reduces the amount of solid radioactive 
waste generated. 

Controlled Repair Facility- 
Some facilities because of high radioactive waste disposal cost have chosen to have a 
radiological controlled repair facility, where tools and equipment can be 
maintainedrepaired for repetitive work. These facilities usually have multiple walk-in 
containments, glovebags and rooms designed for radiological work, HEPA filtered 
ventilation systems, radioactive material storage areas for equipment, radioactive waste 
handling for waste material generated, personnel monitoring stations, and bulk counting 
instrumentation. Most of these facilities are operated using engineered contamination 
controls and minimizing the amount of personnel protective equipment (PPE) required by 
the works. 

New Technology - 
New tools and equipment have been developed that help facilities reduce contamination 
spread. Many of these products can be found on the Internet. For example: We have 
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been using two types of “hot taps” that mount to piping and then the piping is punctured 
to allow the liquid to drain. Special fasteners that are quickly installed help get work 
completed quickly in High Radiation Areas, confined spaces and underwater. Many 
products that are designed for industry work well in nuclear applications even though the 
manufacturer never realized the benefits. Each facility needs to be looking for 
engineered controls that can be used to reduce the spread of contamination. 

Summary - 
Contamination control techniques are an on-going lesson learned. No one set of rules or 
processes are going to fit every application. Lessons learned, experience and looking at all 
options before accomplishing work, or if a problem arises during work need to be addressed. 
Keep an open mind for solution. From a planner, engineer, and management position, include 
operations folks; the mechanics that perform the work in any discussion on options and make 
them part of your decision. 


